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I. INTRODUCTION

Recognizing that improvements in motorist safety and
transportation efficiency have been realized in some cities
through improved signal system operation, Sioux City undertook a
study to determine if similar improvements were feasible. The
objectives of the study were to determine deficiencies in the
existing signal system and to define the modernization to the
system necessary to provide the level of operation required to
meet the transportation objectives of the City. Based on an analysis
of existing and future conditions, the study determined that the
signal system control requirements to meet existing and future
conditions greatly exceeded the capabilities of the existing system.
It was further determined that the most cost-effective approach
was to implement an areawide traffic control system utilizing
state-of-the-art computer technology. The analysis, findings,
and recommendations of this study are documented in the Sioux City

Signal System Evaluation Study Final Report dated November 1977.

To refine the concepts developed during the feasibility
study and to formalize a program for implementing the recommended
traffic control system, a subsequent study was undertaken by the
City. This study, funded by the Governor's Highway Safety Program,
had as its objective the development of a detailed system descrip-
tion and an implementation plan sufficiently comprehensive to
permit staged procurement of the system as funds became available.
In this study, designated as Phase II, major items such as computer
hardware, application software, and the communications network
were to be developed at a level of detail to permit rapid
development of construction documents.

This report presents a summary of the major products
developed during the Phase II study. The report is organized as

follows:

° system Functions - This section presents an overview

of the operational capabilities to be provided by the
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improved system. This includes a definition of the
final system size and a description of the major
master hardware components.

° Implementation Program - This section presents a

description of how the project can be implemented in
stages and a schedule of activities that would be

required to construct the first project stage.

Acceptance Testing - This section presents the various

tests that will be required to insure proper operation
of equipment and software furnished.
Training - This section presents an overview of the

initial training required for continued operation of

the system.

Installation Detail - This section presents typical

construction installation details.
Detailed technical specifications for the procurement
of the computer and peripheral equipment, communications equip-

ment, and controller hardware is contained in a separate volume.




II. SYSTEM FUNCTIONS

To provide the transition from the conceptual description
of the recommended system presented in the feasibility study to
a detailed system design, an outline of functional requirements
was developed. As it was anticipated that system implementation
would be staged, and to insure that the system could be expanded
as required, determining the system size was an important element
in developing the functional outline. To permit proper sizing
of the communications network and to permit easy updating of the
map display, an analysis was performed to determine the probable.
location of new signals within the life expectancy of the system.
These locations, together with the‘existing signals, were used

to define the final system configuration and are shown in Appendix
A.

SYSTEM FUNCTIONAL REQUIREMENTS

From the system configuration defined above and based on
the findings of the signal system feasibility study, the functional
requirements of the system were defined. The following presents
in outline form the basic requirements to be provided by the
modernized system.

Maximum System Size

The computer, mass storage, and software installed initially
shall be sized to accomodate the following without the addition

of equipment or software modifications:

° Intersections 180
° System Detectors 200
° Intersection Detectors 250
° Permanent Count Stations 20
° Fire Route Select Panels 12
° Auditorium Events Panel 1

Maintenance Test Terminal

° Sections 30




In addition, the central communications equipment
housing, power supply, and interconnecting cable between the
communications equipment and the computer shall be installed
initially to accommodate the above. All communications cable

installed shall also be sized accordingly.

Controller Operation

Computer control shall provide for the following types of
controller operation:

° Pretimed - Operation of electromechanical controllers,
designated as Type P controllers, to be achieved by
computer control of the controller camshaft. Controllers
to be limited to Eagle Signal Co. EF 20 or EF 70
controllers.

Actuated - Operation of actuated controllers to be
achieved by computer issued hold, yield, and force-
off commands. Controller equipment shall consist of
solid-state devices conforming to NEMA Standards
Publication No. TS 1-1976 and subsequent revisions.
There shall be provisions for operating single ring
controllers to provide 2 to 4 sequentially timed
phases, designated as Type S controllers, and dual-
ring controllers to provide 2 to 8 sequentially and
concurrently timed phases, designated as Type D
controllers. The decisions as to whether a force-off
command is to be issued shall be determined by the
computer by comparing the phase being displayed to the
phase to be terminated. If there is a match, a force-
off command will be issued; if they are different,

a force-off command will be suppressed. There shall
be provisions to independently control the phase

duration of each ring of a Type D controller.



Sections

associates

There shall be provisions to subdivide the system into

1 to 30 discrete areas of control designated as sections. There

shall be provisions to assign from 1 to 180 intersections to a

section. Assignment shall be accomplished by data base input.

Dynamic reallocation of a signal from one section to another 1is

not required.

Timing Plans

There shall be provisions for 31 timing plans for each
section. Each timing plan shall be unique and shall consist of
user-specified values of cycle length, split, and offset for each
intersection. Cycle length shall be variable from 40 to 255

seconds in one second increments. Split and offset shall be

variable in one second or one percent increments. The cycle

length generation clocks shall be common to all sections.

Timing Plan Selection

There shall be provisions to select timing plans by

operator, by time-of-day, and by traffic responsive operation.
The following priorities shall apply with the lowest numerical
value shown having the highest priority.

Priority

Number

1
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Criteria Class

Operator request for a signal

Operator request for a section

Operator request for the system
Time-of-day/day-of-week override for a signal
Time-of-day/day-of-week override for a section
Time-of-day/day-of-week override for the system
Traffic responsive criteria for a section
Time-of-day/day-of-week backup for a signal
Time-of-day/day-of-week backup for a section

Time-of-day/day-of-week backup for the system




Traffic Responsive Selection Criteria

The traffic responsive timing plan selection criteria
(TRSP) shall consist of either a "pattern matching" procedure
using volume and speed or shall conform to the Urban Traffic
Control System (UTCS) procedure using volume and weighted

occupancy. In addition, the TRSP procedure shall provide for
the following:

o

The procedure shall select timing plans for
each section independently at a frequency not

to exceed five minutes.

Timing plan hysteresis to. be provided by a
user-specified minimum time criteria and by
comparison to a minimum traffic performance
change threshold function.

Eligiblity of specific plans for selection to
be determined on a time-of-day/day-of-week
schedule.

System detector assignment for TRSP be user-
specified for each section on a time-of-day/day-
of-week basis.

Failures of system detectors assigned for TRSP
to be automatically compensated for, except that
TRSP to be disabled if the number of failed
detectors exceeds a specified number defined by
section.

TRSP to be enabled or terminated by operator

request or time-of-day/day-of-week schedule.

Transition

The change from off-line to on-line operation or the
change from one timing plan to another shall be performed by
means of a smooth transition. The transition timing plans

shall be computed individually for each signal and shall be

jhk B W
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performed by the "shortest method" by either expanding or
contracting the transition cycle length.

Critical Intersection Control

There shall be critical intersection control (CIC)
provisions to alter the cycle split of a signal based on infor-
mation provided from system detectors located on each approach
of the intersection. The procedure shall provide for the
following.

° When enabled, CIC shall not become active until
traffic parameters exceed a user-specified
threshold.

° All system detectors assigned shall be operable.

° The split computation shall be performed on a
cycle-by-cycle basis and shall be smoothed.

° There shall be provisions to compute the split

for up to four signal phases.

Auditorium Events

There shall be provisions to permit time-of-day/day-of-
week selection of user-defined plans to accommodate events at

the City Auditorium. The procedure shall provide for the
following.

° Requests are temporary, i.e., a new schedule shall

be user-specified each week.

Ability to schedule any timing plan.

Ability to assign signals without section
constraints.

Plan selection procedure and plan duration to
have highest priority except that it can be
overridden by the operator.

Begin time and end time of the timing plan to

be specified in the schedule.
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° Ability to start the timing plan earlier or later
than that scheduled by a request entered through
an Autidotirum Panel. In this case, the duration

of the plan shall remain as scheduled.

Fire Route Preempt

There shall be provisions for preempting signals along
predefined routes for fire apparatus. The procedure shall provide
for the following:

° Ability to select from 1 to 10 routes from each
station.

Route selection to be performed from up to 12
stations.
Request to be made by a push button request.
Confirmation to be provided to requesting station
as follows:
a) Traffic control system is on-line;
b) Preempt request is being processed for all
signals along the route; or,
c) One or more signals along the route will
not preempt as requested; or,
d) A previous fire route has been requested that
conflicts with the current request.
Routes shall be specified through user-defined
input with provisions for up to 15 signals per
route.
The preempt display at Type P controllers is to
be accomplished by the computer advancing the
controller to the preempt interval(s) and
holding the controller at this position for a
user-specified time interval. Type S and Type
D controllers are to be preempted by computer
command and external logic at the controller to

cause the desired preempt display.
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Remote Flash

There shall be provisions to remotely select flashing
operation of any signal. The change from stoprand-go to flashing
operation or from flashing to stop-and-go operation shall be

accomplished by operator request or by time-of-day/day-of-week
schedule.

Standby

The system shall provide standby operation (i,e.,
computer failure, major communications failure, etc.) equal to the
existing system operation. When a signal is off-line, all
signal timing will be performed locally by the controller.

Vehicle actuated (Type S and Type D) controllers will operate in
an "isolated mode" responding to local traffic demand.

Coordinated standby operation of pretimed (Type P)
controllers will be accomplished as follows. A standby master
will provide a 48 volt DC output, to be transmitted to each Type
P controller over a dedicated, electrically common, traffic
control cable pair. The transmitted signal will be on continuously,
except for two seconds once each cycle. This off-period will
act as the synchronization impulse, or "zero reference point",

in the same method as a standard pretimed signal system.

Permanent Count Station

There shall be provisions to permit data collection from
up to twenty permanent count stations. Each count station will
consist of one to four system detectors. Any system detector
shall be assignable to any or all count stations by user-specified
input parameters. The following data shall be provided for each
detector and for each permanent count station, for a total of all
detectors assigned to the station:

° 15-minute volume totals,
° Hourly totals, and

° Daily totals.
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Display Map

The system shall provide for the operation of a display
map.: The map will act on requests from a map control panel. The
map will display the status and operation of each intersection and
system detector within the system. Each intersection display
will consist of two, single color, independently controlled
lamps. Either lamp, but not both, may be "on" or both may be
"off", depending on the display request and the representative
condition. Each detector display will consist of a single
color, independently controlled lamp.

The operation of the map is: to be structured within
three functional categories: Section configuration, status, and
lamp test.

Section configuration requests will result in a display
to indicate all controllers and/or detectors that are currently
assigned to the section specified by the position of the thumb-
wheel on the map panel.

Lamp test requests shall cause all lamps of the color
specified to be illuminated.

Status displays shall be provided, as requested, to
indicate the status of each intersection and system detector.
The controller status indications shall include: Main Street
Green, On-Line, Standby, Failed, Flash, Preempt, and CIC.
Detector status requests shall include an indication of the
current status of all system detectors (on-line and failed) and
an indication of detectors which are over or under traffic
performance threshold values assigned by the user on the map
panel thumbwheel switches.

Selectable Reports

Current reports shall be generated in response to specific
requests entered at the console CRT, at a remote operations
terminal, or in the activity scheduler.
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T It shall be possible to retrieve any and all user-
speéified inbut parameters including all entries in the activity
scheduler. 1In addition, it shall be possible to obtain a single
item of input data without observing other items of the same or
related classifications. |

It shall also be possible to obtain current status
reports on the total system, one or more intersections, one or
more detectors, the communications network, and special function
devices. In addition, two current activity reports shall be
provided, upon request, indicating the current signal timing plan
for any intersection, and a comparison of actual controller
operation to the intended operation'specified in the timing plan.

A series of reports shall be provided, on request, for

any or all detectors, intersections, or sections, for the following
measure of traffic flow:
° Volume
° Occupancy
° Average Speed
° Stops and delay data
Various parameters used for CIC and timing

plan selection.

Data Logging

The system shall provide the means to create a record of

system events, detector activity, and controller activity,
simultaneously on request. In general, the data logging will be
performed on magnetic tape, and the procedure shall permit back-
ground or off-line processing of data.

The information to be logged includes system events,
such as automatic messages, timing plan and status changes, and
parameter changes; detector activity; permanent count station

data; controller activity; and calculated values for CIC and
timing plan selection.
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Data Base Management

The data base shall be accessible by the console CRT,
the card reader, and the tape drive. The modification or addition

of individual parameters shall be accomplished without interrupting
the traffic control function of the system.

Automatic Messages

Various activities performed by the system generate
automatic messages. Each message shall provide a unique, concise
English language and decimal number description of the situation
being reported. It shall be possible to preprogram the output
device(s) assigned to present the méssages.

Activity Scheduler

The activity scheduler shall provide the means to schedule
by time-of-day/day-of-week all user-generated requests. The
system shall initiate the appropriate action when the current
time-of-day/day-of-week is the same as the corresponding
execution time specified by a user entered request for the action
in the activity scheduler.

Direct operator requests shall override all conflicting
requests in the activity scheduler and shall remain in effect

until cancelled by a second operator request.

Reports Scheduler

A reports scheduler shall provide the means to schedule
by time-of-day/day-of-week user generated requests for reports.
The reports scheduler need not be part of the activity scheduler;

however, all requirements for the activity scheduler apply to
the reports scheduler.

Monitoring and Testing

The system shall automatically monitor and test the

operation of all field hardware including controllers, detectors,
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communications, and special function devices. The inputs to the
ﬁonitoring and testing procedures shall consist of timing plan
parameters, expected equipment operation parameters, and observed
equipment operation as determined from the equipment monitor
messages. The output from the procedure, when an error is
detected, shall include corrective actions, identifying failed
units, automatically determining status of units, and generating
error and failure messages.

The various hardware components at any particular time
shall be categorized depending on the results of automatic
monitoring and testing procedures or operator acfion including
scheduled activities. The specific.monitoring and testing
performed by the procedure shall vary automatically according to
operational status.

Central Control Equipment

A partial description of the equipment required for the
central control of the traffic signal system is given below. The
equipment includes the computer and its related displays,
input/output devices, and maintenance related items.

The processor furnished shall have a minimum word size
of 16 bits, and a minimum memory of 64,000 - 8 bit bytes. A
minimum of 8000 bytes shall be provided for non-specified user
background processing and at least 25 percent of the total memory
and cycle time at the maximum configuration shall be available
for future tests. The maximum memory cycle time shall be one
microsecond or less.

In addition, the processor shall have a watchdog timer to
stop operation when the computer experiences an unrecoverable
error; a crystal controlled real-time clock; and a control
panel with input switches and processor function displays. The

processor shall be capable of an automatic restart after a power
failure.
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s iy An external digital clock with a battery backup
displaying nﬁmerically the month, date, and time in hours,
minutes, and seconds, shall be provided. This clock shall -be
read by the traffic applications program on start-up or restart
after power failure.

Two removable disk drives shall be provided. Each disk
drive shall provide, as a minimum, 8 million bytes of addressable
storage.

One magnetic tape drive, capable of reading or writing on
nine tracks with 800 8-bit characters per inch, shall be provided.
A card reader, with a speed of 300 cards per minute, shall also
be provided. .

An impact type line printer with a rated output of 300
lines per minute shall be provided. Each line shall have 132 print
positions and the printer shall be adjustable to accept 8-1/2
inch to 14-7/8 inch fanfold paper. A heavy duty teletypewriter
dedicated to the operating system but assignable to the traffic
applications program shall also be provided.

A display map and map control panel for graphic repre-
sentation of the status signal system shall be provided. The
map displays are to be selected through operator request entered
by various pushbuttons and thumbwheel switches. The map shall
show, upon request, the following status for each intersection:

° Main Street Green

° On-Line

° Standby

° Failed

° Flash

° Preempted

% CIC
In addition, system detector status is to be shown on the map.

The map shall show, upon request, the following:
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® OnfLiﬁe

e Off-Line

Over/Under a requested volume, occupancy, or speed
threshold

The map control panel shall also have controls for a lamp and
legend test, which checks the operation of all indicators.

A traffic engineering console is required to provide a
working area for the system operator, and a stable platform for
the CRT terminal, the console printer, and the map control panel.

A keypunch machine is to be provided for preparation of
Hollerith type punch cards. .

Test controllers including a housing and displays are to
be provided in the control center. Three test controllers shall
be provided: one pretimed, one single-ring actuated, and one
dual-ring actuated (Type P, Type S, and Type D respectively).
Display panels, portraying typical intersection geometrics,
pedestrian and vehicle movements, and vehicle and pedestrian
detectors, if used, will be provided for each test controller
type. Each controller shall operate identically to those used
for intersection control. The test controller/display assembly
shall be furnished with devices to permit simulated system detector
inputs to the computer. There shall be provisions for simulating
six system detectors, each of which will be manually adjustable
to vary the count and detector "on" time.

At the city signal maintenance shop, a maintenance test
terminal shall be installed. As a minimum, the terminal will
include a CRT, a CRT input keyboard, communications equipment,
three controller communications units and harnesses for the three

controller types, display panels, and other devices necessary for
operation by the computer system.
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ITITI. IMPLEMENTATION PROGRAM

Implémentation of the entire Sioux City traffic control
system as a single project may not be possible within short term
funding limitations. However, a comprehensive program for
staged implementation has been developed to permit the critical
elements of the system to be installed initially with system
expansion performed as funding becomes available. To assure
integrated operation of the various system components and to
maximize the benefit to the public for each project stage, it is
necessary to configure the various project stages within a
rational framework. The following presents a discussion of

project staging, the communications‘network, and a typical
implementation schedule.

PROJECT STAGING

The first project phase is defined as a complete and
operational system limited only by the number of signalized
intersections and the extent of the communications network.

As a minimum, this phase must include the computer and peripheral
equipment, the traffic applications software, and a sufficient
portion of the communications network to operate a minimum number
of intersections. This initial stage of system implementation
must provide substantial benefit to the motoring public and permit
all aspects of the system to be thoroughly tested prior to
subsequent stage implementation. Construction work which can be
easily accomplished by ¢ity staff as a part of the capital improve-
ment program should be considered as part of subsequent phases.

All subsequent implementation phases must represent an
integral improvement project that increases the size of the
system with a minimum amount of disruption to signal system
operation. As a criteria, each project should be configured so
that it will enhance traffic operations and complement subsequent
construction projects.
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I To permit the extent of the initial and subsequent
impiementatibn project phases to be defined, the total system was
subdivided such that each intersection grouping represented a
minimum implementation project size to be considered. These

were then prioritized to define project stages. Thus, the
initial project phase, as a minimum, would consist of those
intersections defined in Stage One. Stages, however, can be and
should be, whenever possible, combined into larger implementation
projects if funding is available.

To define the project stages and establish the priority
rating, each signalized intersection was investigated to
categorize them in terms of traffic'characteristics, physical
conditions, and interaction between signals. The following are the
major factors considered during the development of project staging
and priority rating.

° Traffic Volume - Signals with high traffic volumes

were given a higher rating than signals having low
volumes.
Impact On Area Strategy - Signals that have substantial

impact on the overall traffic control strategy were

given a high priority. Signals in this category
include those whose primary purpose is to establish

platoons, signals located at major traffic generators,
etc.

Network Geometrics or Physical Conditions - A high

priority was given to signals whose spacing is conducive
to good traffic progression. This includes signals
where a good platoon discipline exists and system
operation could assist in maintaining these desirable
traffic characteristics.

Accident Experience - High accident locations were

given a high priority.
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Equipment Condition - Intersections with unreliable

siénal controller equipment were given higher priority

than signals with equipment presently providing
reliable operation.

Intersection Geometrics -~ Locations requiring

physical improvements to correct geometric
deficiencies were given a lower priority than those
where no geometric improvements are required.
Examples are 27th & Pierce, Lakeport & Morningside,
and Dace & Floyd.

Intersection/Area Conflicts - Intersections where system
implementation could advefsely affect an unimproved

area of the system (e.g., boundary disturbances) were
given a lower priority or were grouped with adjacent

signals having a higher priority.

Predicted Land Use - Intersections which are predicted
to have substantial changes in traffic characteristics
due to major development or growth were given a higher
priority to permit required system operation.

Existing System - Signals presently operating in an

existing control system that generally satisfy the

area traffic control requirements were given a lower
priority.

Most future signal locations and intersections presently
scheduled for signal upgrading as part of a programmed roadway
improvement project were not considered in the configuration of
the various implementation stages. Therefore, it is recommended
that a policy be established which would require that all new
signalized intersections be constructed with all necessary
provisions for incorporation into the system. All equipment,
including controller and communications hardware, must be

installed to permit system pickup when communications connections
are provided.
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Stage Descriptions

Twelve project stages were developed and a priority
establish for each based on the previously discussed factors.
Figure 1 shows the intersection groups associated with each stage.
The signalized intersections included in each stage are listed in
Appendix B. The following is a brief description of each stage
and genéral comments regarding its priority rating.

°® Stage One - The Stage One project consists of 28
signalized locations within the Central Business
District (CBD) of the City. This portion of the
City was selected to receive the highest priority
due to the importance of the area within the context
of the long-range goals of the City and due to the
inability of the existing traffic control system
to meet current traffic conditions. The timely
installation of a modernized traffic control system
in this area is especially needed to accommodate
urban redevelopment within the CBD and to coincide
with the completion of a new river crossing and free-
way interchange.

Stage Two - The Stage Two project consists of signals
located on Hamilton Blvd. from West 3rd Street to
West 14th Street. These intersections received a
high priority due to traffic volumes, inability of
the existing system to adequately control present
traffic conditions, and the benefit expected to be
realized by the motoring public by improved signal
operation. The Tri-View intersection, which is

also part of this Subsystem, should be incorporated
into the system in conjunction with construction

of the Hamilton/Pearl Street Connector.
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° Stage Three - The Stage Three project consists of

five signalized intersections on Lewis Blvd. from

4th Street to 18th Street. These signals received

a high priority due to high traffic volumes, the
condition of existing control equipment, and the good
platoon discipline observed on this facility.

Stage Four - The Stage Four project consists of

five signalized intersections east of the CBD area.
The project priority of these signals was established
relatively high in order to maintain east-west CBD
traffic platoons and to enhance the Stages One and
Three projects. The maréinal condition of the
existing traffic control equipment also contributed
to the high priority rating.

Stage Five - The Stage Five project consists of four

signalized intersections on Gordon Drive south of
the CBD area. These intersections received a high
priority due to high accident experience and due to
the need to coordinate north-south and east-west
traffic flows.

Stage Six - The Stage Six project consists of seven
signalized intersections on Morningside Drive,
including the intersection of Morningside Drive and
Paxton. This signal should be moved to a location
south of the intersection to operate as a mid-block
pedestrian signal. This project priority was estab-
lished based on the arterial characteristics of the
roadway and the anticipated construction of a major
shopping center located south of Morningside Drive.
Unreliable controller equipment and the inabilities
of existing equipment at selected locations to

provide needed operation also affected the priority.
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The rating of this project may require re-
exémination if the proposed interloop project is
implemented earlier than expected. Revised traffic
characteristics and additional signalized locations
could substantially revise the priority.

Stage Seven - The Stage Seven project consists of

seven signalized intersections in the Central Sub-
system on, and to the south of, 14th Street. The
priority was established to provide coordinated
north/south traffic movements from the CBD (Stage
One) . |

Stage Eight - The Stage Eight project consists of

four signalized intersections on 18th and 20th
Streets in the northern part of the Central Sub-
system. The project priority was established to
complement the Stage Seven project. Reliability of
existing control equipment confirmed the project
priority.

Stage Nine - The Stage Nine project consists of

five signalized intersections on Lewis Blvd. and
Gordon Drive. The project priority was established
based on traffic volumes and geometric conditions
that indicate good progression at relatively high
speeds can be achieved.

Stage Ten - The Stage Ten project consists of six
signalized intersections on Hamilton Blvd. from
West 19th Street to Stone Park Blvd. Although

this arterial experiences heavy traffic volumes, the
relatively low project priority was established

due to the system capabilities provided by completion
of the Hamilton Blvd. improvement project.

Stage Eleven - The Stage Eleven project consists of

four signalized intersections on Riverside Drive.
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Although these signals are closely spaced and
geherally meet the criteria for system operation,
the project priority was based on the remote
location relative to the rest of the system.

Stage Twelve - The Stage Twelve project consists of

the signalized intersections in the North Central

Subsystem and one location on Stone Park Blvd. This

project priority was established due to low signal

density in the area. The relative priority may

require reexamination, however, if signal density

increases more than anticipated in the near future.

In conjunction with the projects described above, other
opportunities to expand the system will occur. The following is
a description of complementary work that can be performed to
implement the total system:
° A major effort will be required to install an area-

wide, city-owned communications network. This task
is both costly and time consuming but should be
continually pursued in conjunction with other projects.
Intersections not presently signalized should be
equipped with traffic signal control equipment when
installed to permit them to be easily incorporated
into the system.
The Lakeport Street traffic signals should be
incorporated into the system when the Lakeport
Improvement Project is constructed.
The intersections on Transit Avenue at the Lewis
Blvd. ramps should be incorporated into the system in
conjunction with the Lewis Blvd. construction project.
The signalized intersections at Helen and Glass
Streets on Transit Avenue should be included in the
project staging as part of Stage Thirteen as soon as
additional traffic signals are installed along that
arterial.
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° Traffic signals installed at the connection of the
Combination Bridge and the Hamilton-Pearl Connector
should be incorporated in the initial system as soon
as roadway and bridge construction is completed.
Signalized intersections outside, but near the
subsystem boundaries, should be incorporated in the
system if other intersections are signalized that
increase the signal density.

The traffic signals in South Sioux City should be
interconnected with the Sioux City Traffic Control
System when the Combination Bridge construction is

completed and agreements can be formalized between

the various jurisdictions.

COMMUNICATIONS NETWORK

The communications network necessary to interconnect
the traffic signals and the computer is a key component of the
traffic control system. The cost associated with this network,
both initially and amortized over a period of years, constitutes
a major portion of the overall construction cost. For this reason,
the design of the communications network requires extensive work
by the design engineer along with cooperation of representatives
of the City, utility companies, and many others to assure that
the most cost-effective network is selected.

Communications System Description

The communications system selected for Sioux City is
a full-duplex, four wire (two pair) electrical circuit using
time-division multiplexing for data transmission. Dedicated
city-owned cable will be installed along with connections to
dedicated unconditioned telephone lines conforming to Bell Type
3002 channels. The system will provide a two-way exchange of
data between the controller and computer, for the control and

monitoring of equipment in the field. Other functions provided
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by the communications include, a one-way exchange of data to

synchronizeiintersection controller operation when the computer
is not in direct control and a two-way voice communications between
signalized intersections and the computer site.

The hardware required includes controller interface and
communications units installed at each intersection, a communi-
cations terminal panel at the computer site, a master communi-
cations unit at the computer site and all the associated cabling
to interconnect the components. The controller interface and
communications unit and the master communications unit serve as
counterparts to each other to receive and transmit data messages,

to detect message errors, and to provide interface with other
equipment.

Communications Media

The ultimate communications media to be used in the
Sioux City Traffic Control System is a city-owned cable network.
Due to anticipated limited funds in the initial stages of imple-
mentation, a combination of city-owned cable and telephone lines
leased from Northwestern Bell Telephone will be utilized. However,
the final cable network was defined as part of this project to
provide a detailed plan for installing the cable system. The
following is a brief description of the design process.

A tentative city-owned cable routing and sizing schematic
was defined assuming installation in existing areaways and/or
conduits in the Central Business District and overhead installation
on existing utility poles throughout the remainder of the City.
Representatives from the City and the utility companies then
jointly reviewed the routing to identify the magnitude of conflicts
with existing facilities and to define alternate routes to
minimize the conflicts. Construction details and procedures were
also identified at this time and approved by all parties.

Next, preliminary construction cost estimates were

prepared and compared to available funding. As it was apparent
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that the entire cable system could not be constructed initially,
alternate iﬁplementation plans were developed and analyzed. From
this. analysis the following communications implementation plan
was developed:

° The initial implementation project would include
a city-owned cable network in the Central Business
District. The cable would be installed in existing
areaways or conduits supplemented by the installation
of new conduit.

Existing interconnect cable and/or conduit would
be used along Hamilton Blvd.

Leased telephone lines would be used to
communicate with controller equipment in all
areas.

This approach permits a large number of intersections
to be initially controlled by the computer with a minimum amount
of construction costs. The leased lines are intended to be
temporary and should be replaced with city-owned cable as soon
as possible. This approach will also permit the city to reduce
total construction costs as it will allow installing cable in
conjunction with other construction projects.

Based on previous activities, the routing of the total
cable network was finalized and a detailed field review was
conducted by the design engineer, city staff and representatives
from the utility companies. Conflicts which prohibited confor-
mance to minimum clearance requirements were discussed and
utility relocation responsibilities were identified. The utility
companies were then able to estimate and schedule their work
requirements to coincide with the system implementation project.

The ultimate cable routing of the city-owned cable
network was finalized in an Implementation Plan and is shown
in Appendix C. The relocation work shown was identified during
May 1978. Prior to constructing any portion of the network,

a detailed review of the routing should be performed. The traffic
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_engineer and representatives of the utility companies should

coﬂduct this review to identify any revisions required to the
Implementation Plan due to changed conditions. Additions or
upgrading of utility lines occur continuously and may substantially
impact the routing. Although revisions of routing or relocation
requirements may occur, they should be accommodated within the

overall plan.

SYSTEM DETECTORS

The location of system detectors will greatly affect
the traffic surveillance capabilities of the system. When
properly located, they provide meaningful data for use by traffic
responsive routines and for the computation of system performance
indicators. When improperly located, however, they are essentially
useless.

As system detectors are relatively costly, a careful
investigation of potential location was performed. Candidate
system detector locations were identified based on guidelines

presented in the FHWA research report entitled Locating Detectors

for Advanced Traffic Control Strategies. Each of these candidate

locations was then investigated, using traffic flow data developed
during the System Feasibility Study, to determine those locations
that provided a good indicator of traffic characteristics
throughout the day. Those that did not meet this criteria, e.g.
A.M. and P.M. traffic volumes are similar, were eliminated.

The resulting system detector locations are shown in
Figure 2. These were further categorized to identify locations
that should be installed initially with the installation of the
remaining locations to be performed after the system has been
operational. This will provide valuable user experience to
permit a more concise determination as to whether adjustments

in the proposed detector locations are required.
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TYPICAL IMPLEMENTATION SCHEDULE

It was assumed that this project would consist of the
installation of 60 to 70 intersections and a city-owned communi-
cations cable network within the CBD. Communications to the
remaining intersections would be performed by telephone lines.

A typical implementation schedule for construction of
the first phase of the project has been developed as a guideline
to identify major activities, responsibilities, and time
constraints. As with any project schedule, continual review
and adjustments to the time schedule will be required for proper
project control. )

The project implementation schedule has been divided into
Preconstruction Activities, those tasks necessary to solicit
bids from qualified contractors; and System Implementation

Activities, those activities necessary to construct the system.

Preconstruction Activities

The implementation of a computerized traffic control
system is a complex undertaking. It requires combining capabilities
in computer integration, application software development,
electrical construction, and overall project management. As those
are diverse areas of expertise, many contractors may not be
able to combine the necessary resources to successfully undertake
a project of this complexity. Therefore, a process is necessary
to prequalify bidders to minimize the risks to Sioux City by
establishing a qualified bidders list based on prior experience.

A series of tasks are proposed as preconstruction
activities to insure that only qualified contractors are
permitted to bid on the project. These activities include
advertising, bidder prequalifications, bid preparation, bid
opening and review, and the awarding of the contract. A graphic
summary of the preconstruction activities and time requirements

is shown in Figure 3.




Figure 3

Phase A Implementation Schedule
Pre-Construction Activities

WEEK
0. CONTRACTOR SELECTION 112 |13(4 |56 (7|89 (IO[I1]|I12(13[14]|I15[I16[IT|18|19]|20|21|22|23|24
0-1 Bidder Prequalification
0-1-1 Mail Plans 8 Specifications To Prospective Biddersg
0-1-2 Advertise For Technical Proposals A
0-1-3 Pre-bid Conference A
0-1-4 Submit Prequalifications Data by Prospective
Bidders
0-1-5 Review Of Prequalifications Data y SEp SR SR - Y
0-1-6 Submit Supplementary Prequalifications Data
0-1-7 Review Supplementary Data e S Sl i 3
0-1-8 Software Demonstration
0-1-9 Review of Demonstration Results e i e e e . |
0-1-10 _  Notification To Prequalified Bidders 4
0-2 Advertise For Master Control System Bids 4
0-3 Advertise For Computer Site Remodeling A
0-4 Open Master Control System Bids A
0-5 Open Computer Site Remodeling Bids A
0-6 Notice To Proceed

a START 7/ END
TASK PERFORMED BY PROSPECTIVE BIDDERS
== == TASK PERFORMED BY CITY/ CONSULTANT

(0}
1
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The following is a brief description of the major
preconstruction activities.

Bidder Prequalification

The prospective contractors must prequalify as acceptable

prior to Advertise for Bids. The tasks required for this

prequalification are:

[~}

The City will mail plan sets and copies of the
Special Provisions to prospective bidders who have
shown interest in similar projects.

The City will then request prequalification
material from prospective bidders. This material
will include a technical proposal, an experience
statement, and financial information from
prospective bidders. This information is a

first step in the advertising and award procedures.
Prior to submission of the prequalification
material, the City will arrange for a prebid
conference between the City and Prospective Bidders
to discuss plans, specifications, and other project
related information.

Prospective Bidders submit technical proposals and
prequalification statements to the City.

The City will review the prequalifications data
submitted by Prospective Bidders. If more infor-
mation is necessary, the City will notify the
individual contractors.

If requested above, the Prospective Bidders will
submit supplementary prequalifications data.

The City will review any supplementary data
submitted as requested.

The Contractor will demonstrate the functions

of the proposed Traffic Applications Software
package to the City.
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The City will review the results of the above
demonstration.

The City will identify acceptable bidders and will
officially notify those that have met the pre-

qualifications requirements.

Advertise for Master Control System Bids

The City will advertise to invite prequalified bidders

to bid on the Master Control System.

Advertise for Computer Site Remodeling

The City will advertise for bids for the remodeling and
preparation of the computer site.

Open Master Control System Bids

The City will open and review all bids for the Master
Control System.

Open Computer Site Remodeling Bids

The City will open and review all bids for the
remodeling of the Computer Site.

Notice to Proceed

Upon review of all bids, the City will issue a Notice
to Proceed to the qualified low bidders for the Master Control
System and the Computer Site Remodeling.

Construction Activities

A detailed implementation schedule for the initial
implementation project has been developed to provide a guidance
in scheduling other activities. The major implementation
activities have been listed with estimated time requirements

and agency responsibilities. Figure 4 is a summary of these
activities.




Figure 4

Phase A Implementation Schedule
Construction Activities

1979 1980 1981

MAR| A| M J|A|S|]O|NI|D |J]J]FIM]AIMI]J |J|A|S|O|IN]DI]JJ]F |M]AI|M

|. MASTER SITE AND EQUIPMENT | 213 (41516l T|819 01 j1R21I5]I14[1S51161LT |18]]19 |20]2l 22123 |24 ]25]|26]|27
I-1 Computer 8 Peripherals Equipment 8 Materials List
1-2 Review Computer 8 Peripherals Equipment & Materials List F T Y
1-3 Monufacture Computer 8 Peripherals
1-4 Factory Test Computer 8 Peripherals
1-5 Remodel Computer Site
I-6 Install Computer & Peripherals
1-7 Shop Drawings For Displays & Controls
I-8 Review Shop Drawings For Displays & Controls y 2L 8
1-9 Manufacture Displays 8 Controls
I1-10 Install Displays 8 Controls I e
1-11 Develop Computer 8 Software Test Plan
1-12 Review Computer 8 Software Test Plan
1-13 Perform Computer 8 Software Test
1-14 Accept Computer 'y
1-15 Equipment 8 Materials List & Shop Drawings For

Ancillary Maoster Equipment
Review Equipment 8 Materials, List & Shop
Drawings For Ancillary Master Equipment

<«

1-16

I1-17 Manufacture Ancillary Master Equipment
1-18 Install Ancillary Master Equipment

I-19 Develop Ancillary Master Equipment Test Plan
1-20 Review Ancillary Master Equipment Test Plan l St
1-21 Perform Ancillary Master Equipment Test

1-22 Accept Ancillary Master Equipment a

2. SOFTWARE
2-1 Software Design Review =
2-2 Prepare Input /7 Output Formats
2-3 Review Input 7/ Output Formats -4

2-4 Perform Software Modifications
2-5 Install 8 Debug Software

2-6 Prepare Software Acceptance Test Plan & Input Data (SR I S - §

2-7 Software Acceptance Test y P [y (e &
3. DATA BASE

3-1 Collect Field Data (SN D SR SN Y

3-2 Data Analysis SO Fap. S

£

i




Figure 4 (Continued)

Phase A Implementation Schedule
Construction Activities

1979 1980 ’ ; 1981
MAR| A|M]|J |J|]A|S|]O|NI|DJ|JJ|F[IM|[AIMI|J|[]J]|]A]|]S|O|NI|DI|J]|F [M|A]|M
3. DATA BASE (CONTINUED) I |2(3(4a|5]|6 |7 |89 101 [12{13[14|15[16[17|18|19|20|2I |22 (23|24 |25 26|27
3-3 Develop Timing Plans p SIS S S Sp_— fp_—
3-4 Define Input Porameter Requirements VN - _— Y
3-5 Develop Input Parameters Code 8 Punch Data p R PR e
3-6 Debug Dato P STl S S §

4. COMMUNICATIONS
4-1 Cable, Conduit 8 Hardware Equipment 8 Materials List
Review Cable, Conduit & Hordware Equipment 8
4-2 . £
Materials List
4-3 Manufacture Cable, Conduit 8 Hardware
4-4 Underground Construction
4-5 |Install Cable.
4-6 Perform Cable Tests
4-7 Accept Cable Installation 7
4-8 Design CICU 8 Shop Drawings
4-9 Design Review
4-10 Manufacture Pre-production Model
4-11 Test Pre-production Model
4-12 Manufacture CICU
4-13 Environmental Test Plan 4
4-14 Review Environmental Test Plan L bt
4-15 Perform Environmental Test
4-16 Install CICU
4-17 Develop CICU Test Plan
4-18 Review CICU Test Plan
4-|9 Obtain Telephone Service
4-20 CICU Acceptance Testing
4-21 Accept CICU's re
5. CONTROLLERS
5. Equipment 8 Materials List 8 Shop Drawings For
Controller Equipment
Review Equipment 8 Materials List & Shop Drawings

5-2 . 22 Y
For Controller Equipment
5-3 Manufacture Controllers
5-4 Environmental Test Plan 4
5-5 Review Environmental Test Plan - b

!

vE




Figure 4 (Continued)

Phase A Implementation Schedule
Construction Activities

1979 1980 1981
MAR| AfM|J|J|A]|]S|O|NID|JJ|F|M|AIMI|JI|JI]A|S|O|NID|J|F |M |A]|M
5. CONTROLLERS (CONTINUED) 1 {23 |4 (5|6 |7 (8|9 |I0O|II|I12[I13[14]I5]|16]|17 |18]19]|20|21 |22|23|24 25 26|27

5-6 Perform Environmental Test

5-7 Install Controllers

5-8 Intersection Acceptance Tests

5-9 Accept Controller Equipment 'y
6. DETECTORS

-1 Equipment & Materials List

2 Review Equipment & Materials List s

-3 Test Sample Unit

6-4 Manufacture Detector Sensors

6-5 Environmental Test Plan 4

6-6 Review Environmental Test Plan o —b

6-7 Perform Environmental Test

6-8 Install Detector Loop & Lead-in

6-9 System Detector Accuracy Test

6-10 Detector Acceptance Tests

6-11 Accept Detector 'y
7. OPERATIONS

7-1 1/S Pickup

7-2 Evaluation & Analysis Period 1

7-3 Observation Period 7 SO SR sl RGN (S IR §

7-4 Accept Project

a START/ END
TASK PERFORMED BY CONTRACTOR
==== TASK PERFORMED BY CITY/CONSULTANT

Qg
!




jhk P

36

The following is a brief description of the major

‘project implementation tasks required. The majority of the

construction work will be performed by the contractor(s), with

the City, and/or consultant(s) providing engineering support.

Master Site and Equipment

The tasks described in this element are the preparation
and installation of those items of hardware related to the
operation of the traffic signal system master computing facility.
Essentially all elements that will be contained in the control
center are included. The display, remote terminals, and remote
panels are also considered as part .of the master facility.

°® Computer and Peripheral Equipment and Materials

List - The Contractor will submit detailed descriptions
of the proposed computer, peripheral equipment, and
related materials to the City.

Review Computer and Peripheral Equipment and

Materials List - The list submitted by the Contractor

will be reviewed by the City for sufficiency in

meeting the system specifications.

Manufacture Computer and Peripherals - The work under

this task consists of the manufacturing or acquiring

of the computer and peripheral equipment. The computer
is defined as the central processing unit, its storage,
and other related equipment. The peripheral equipment
includes mass storage devices, input/output devices,
and the computer interface units.

Factory Test Computer and Peripherals - This task

involves performing normal operational tests of the
computer and peripheral equipment at the factory site.
The City shall be advised of the date and form of the
factory tests, so that its representatives can inspect
the tests and test results.
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Remodel Computer Site - This task involves the

modification and/or construction work required at
the master site prior to installation of hardware.

Install'Computer and Peripherals - This task requires

the Contractor to deliver and install the required
master facility equipment including the computer and
its peripherals.

Shop Drawings for Displays and Controls - The Contractor

shall submit shop drawings for the displays and
controls including color samples, materials, and

artwork.

Review Shop Drawings for Displays and Controls - The

City will review the shop drawings submitted by the
Contractor and will give formal approval of the
display design, including materials and presentation
techniques.

Manufacture Displays and Controls - The work under

this task is the actual manufacture of the displays
and controls.

Install Displays and Controls - This task requires the
Contractor to deliver and install the required
displays and controls.

Develop Computer and Software Test Plan - This task

requires the Contractor to develop and submit a test
plan for the acceptance testing of the computer and
its basic software.

Review Computer and Software Test Plan - The work

under this task requires the City to review the
submitted test plan and to make formal approval.

Perform Computer and Software Test - The work under

this task is the performance of the computer and soft-
ware acceptance tests by the Contractor, in cooperation

with the City. It is anticipated that certain elements
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of the acceptance tests will have to be rerun.
Retesting is generally considered as part of the
basic acceptance test.

Accept Computer - The work under this task is the

acceptance of the computer, its peripherals, and the
display and controls in place at the Master Site.
This element will be one of the primary system

milestones.

Equipment and Materials List and Shop Drawings for

Ancillary Master Equipment - The Contractor will

submit detailed descriptions and shop drawings for

all ancillary master equipment, including remote
terminals, fire preemption panels, auditorium preemption
panel, and standby master.

Review Equipment and Materials List and Shop Drawings

for Ancillary Master Equipment - The work under this

task requires the City to review the Contractor's
submittal for sufficiency in meeting the system
specifications, and to issue formal approval.

Manufacture Ancillary Master Equipment - This task

involves the actual manufacture of the ancillary
master equipment by the Contractor.

Install Ancillary Master Equipment - This task requires

the Contractor to deliver and install the required
ancillary master equipment.

Develop Ancillary Master Equipment Test Plan - The

work under this task involves the development and
submittal of a test plan for the acceptance testing of
the ancillary master equipment.

Review Ancillary Master Equipment Test Plan - The

work under this task requires the City to review the

submitted test plan and to make formal approval.
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° Perform Ancillary Master Equipment Test - This task

is the performance of the ancillary master equipment

acceptance tests by the Contractor in cooperation
with the City. '

Accept Ancillary Master Equipment - The work under

this task is the acceptance of the ancillary master
equipment by the City.

Software

This element requires the modification, preparation,
installation, and debugging of the Traffic Applications Software.
The work includes the design and incorporation of input/output
formats, and testing of software functions.

° Software Design Review - This task requires the

Contractor to prepare, in flow chart form, the
modifications necessary to make the proposed software
system conform to the specifications. The flow charts
and any explanatory narrative shall be submitted to

the City for review, to insure conformance with the
intent of the functional specifications and to

insure that the changes do not alter the desirable
characteristics of the base program.

Prepare Input/Output Formats - The work under this task

requires the Contractor to prepare and submit detailed

formats for all user-specified input data, and for all

output messages and reports. The formats shall be

prepared in cooperation with the City. The presentation

of the formats for review should be in the form of

sample input coding sheets and sample output printouts.
° Review Input/Output Formats - This task is the review

of the input/output formats and if in conformance with
the specifications and the requirements of the preceding
task, to grant approval to the Contractor to

incorporate the formats into the software system.




° Perform Software Modifications - The work under this

task requires the Contractor to perform any and all
modifications to the selected traffic applications
software system so as to make it cénform to the
specifications.

Install and Debug Software - This task involves the

installation, normal testing, and debugging of the
traffic applications software. Testing and debugging
may be carried out at any computing facility chosen by
the Contractor. The City shall be provided an
opportunity to review results and progress throughout

the task.

Prepare Software Acceptance Test Plan and Input Data -

The work under this task is the design by the City

of detailed acceptance tests for the traffic
applications software, The intent of the tests is

to permit review of the overall system operation

with predetermined test data before bringing intersect-
ions on-line. These tests will be carried out on the
master facility computer. The tests will include
pickup of the three test traffic signal controllers
located at the master facility. The City will prepare
the input data required for the tests.

Software Acceptance Tests - This task consists of

carrying out the tests described in the previous
element. The tests are performed by the City with
the cooperation of the Contractor. If all tests are
completed successfully in accordance with the
specifications, the City will notify the Contractor
of the acceptance of the software. This would also

be a major project milestone.




Data Base

The tasks under this element involve the preparation of

the data base. This provides the computer with information about

the system and its operation, such as signal phasing, timing

intersection locations, and other intersection and system

parameters. Field studies, office data reduction, and data

coding and punching are major factors in this element.

° Collect Field Data - This task requires the collection

of field data for the data base. The City will develop

forms, techniques, summary requirements, etc., for
collection and summarizing of data. The City will
also provide, train, and supervise the field crew.
Data Analysis - The work under this task involves the

tabulation, reduction, and office analysis of the data

collected above.

Develop Timing Plans - This task requires the preparation

of timing plans for system operation.

Define Input Parameter Requirements - This task

consists of defining all input parameter requirements
for both intersection and system control plans.

Develop Input Parameters, and Code and Punch Data -

This work task involves the determination of timing
requirements for each intersection, as well as the
parameters required for system plan and strategy
selection. Several computer programs are available
for use in this task. The task also includes the
coding and transfer of required data to punched cards.

°® Debug Data - This task involves the correction,

updating, and debugging of the data base prepared above.




jhk i

42

Communications

Thié element involves the preparation and installation
of the communications network, including overhead and underground
cable, conduit, pullboxes, communications interface and control
units (CICU), and other necessary hardware. These tasks are
necessary to implement the communications network from the
computer to the local intersections.

°® Cable, Conduit, and Hardware Equipment and Materials

List - The Contractor will submit detailed descriptions
of the proposed cables, conduit, and related hardware
and materials to the City.

° Review Cable, Conduit, and Hardware Equipment and

Materials List - The list submitted by the Contractor

will be reviewed by the City for sufficiency in meeting
the system specifications.

° Manufacture Cable, Conduit, and Hardware - This task

involves the manufacture and/or acquisition of cables,
conduit, and related hardware and delivery to the site.

Underground Construction - This task is the construction

of underground facilities such as buried conduit,
pullboxes, risers, and conduit in areaways, for both
communications and detector installation.

° Install Cable - This item is the installation of

communications cable on overhead and in underground

facilities.

Perform Cable Tests - This task requires the Contractor

to perform the required communications cable tests on
the installed cable. The City will be present for all
tests and when tests are completed, test results will
be provided to the City.

Accept Cable Installation - Upon completion of successful

cable tests, the City will issue formal approval and

acceptance of the cable installation.
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° Design CICU and Shop Drawings - This task requires

thé Contractor to prepare and submit detailed designs
and shop drawings for the proposed controller inter-
face and communications unit (CICU) to the City for

review.

Design Review - The City will review the shop drawings

submitted by the Contractor, to ensure sufficiency in
meeting the system specifications. If a new design

is acceptable, the City will give approval for the
manufacture of a pre-production model.

Manufacture Pre-Production Model - The detailed design
recommended by the Contractor may include components
not previously tested as part of a traffic signal

system. It is anticipated, therefore, that up to

three sample working models of the CICU will have to
be prepared to demonstrate design sufficiency. Under
this task, the Contractor would prepare the sample
units. If the proposed design is already in
production and has been used successfully elsewhere
in a traffic signal system, two regular production
models will be submitted for testing.

Test Pre-Production Model - Under this task, the sample
units would be tested in accordance with the approved
test procedures. The testing will be sufficient to
insure reliability and conformance to the specifications.
The test will be carried out by the Contractor. After
review and approval, the City will authorize production
of the equipment. ‘

Manufacture CICU - This task involves the actual

manufacture of the required CICU's for system operation.

Submit Environmental Test Plan - This task requires the

Contractor to develop and submit a test plan for the
environmental testing of the CICU's.
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Review Environmental Test Plan - The City will review

and, if acceptable, approve the CICU environmental test
plan.

Perform Environmental Test - The work under this task

requires the Contractor to perform the approved CICU
environmental tests. Test results will be presented
to the City for review.

Install CICU - This task involves the installation and
cabinet modifications for each CICU.

Develop CICU Test Plan - This task requires the

Contractor to develop and submit an acceptance test
plan for the CICUs.

Review CICU Test Plan - The City will review and, if
acceptable, approve the CICU acceptance test plan.

Obtain Telephone Service - The Contractor will arrange

for the connection of telephone service to the
required intersections. The City will assist in
contacts with the telephone company.

CICU Acceptance Testing - The work under this task is
the performance of the CICU acceptance tests by the

Contractor in cooperation with the City. It is

anticipated that certain elements of the acceptance
tests will have to be rerun. Retesting is generally
considered as part of the basic acceptance test.
Accept CICUs - The work under this task is the

acceptance of the CICUs in place, at all required

locations. Acceptance is based on successful testing,

with test results having been submitted to the City.

Controller Equipment

This element requires the procurement and installation
of intersection controller equipment. The controller equipment
includes controllers, cabinets, and related hardware including

load relays and NEMA conflict monitors.




associates

Equipment and Materials List and Shop Drawings for

Controller Equipment - The Contractor will submit

detailed descriptions and shop drawings of the
proposed controller equipment including controllers,
cabinets and related hardware.

Review Equipment and Materials List and Shop Drawings
For Controller Equipment - The list and drawings

submitted by the Contractor will be reviewed by the

City for sufficiency in meeting system specifications.

Manufacture Controllers - The work under this task

consists of manufacturing or acquiring controller
equipment. Since the authorized manufacturers were
listed in the specifications and because controller
delivery times have been unusually long lately, it

is recommended that the Contractor order the controller
equipment far prior to the above equipment list review.

Submit Environmental Test Plan - This task requires the

Contractor to develop and submit a test plan for the
environmental testing of the controllers and related

equipment.

Review Environmental Test Plan - The City will review

and, if acceptable, approve the controller environmental
test plan.

Perform Environmental Tests - The work under this task

requires the Contractor to perform the approved
controller environmental tests. Test results will be
presented to the City for review.

Install Controllers - The work under this task is to

install controllers, cabinets and related hardware
at the required field locations. The Contractor will
coordinate his work with the City to best meet the

City's needs.

Intersection Acceptance Tests - This task requires the

City to do the specified intersection acceptance tests.
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Test results will be reviewed by the
City.

Accept Controller Equipment - The City

will review the test results and, if satisfactory,

will officially accept the controller equipment.

Detectors

The tasks under this element involve the procurement
and installation of detector sensors and roadway loops. The
work includes sawcutting, installing, and sealing roadway loops,
installing lead-in cable, and the connection of detector sensor
units. System detectors are tested for accuracy of operation in
terms of volume counting and occupancy determination.

°® Submit Equipment and Materials List - The Contractor

will prepare and submit a detailed description of
proposed detector units and related equipment and
materials.

Review Equipment and Materials List - The list

submitted by the Contractor will be reviewed by the

City for sufficiency in meeting system specifications.
Test Sample Units - The Contractor will supply and

test one sample detector unit of each type required.
The results of these tests will be submitted to the
City for review and approval.

° Manufacture Detector Sensors - The work under this

task is the actual manufacture or acquisition of the
detector sensors by the Contractor.

Submit Environmental Test Plan - This task requires

the Contractor to develop and submit a test plan
for the environmental testing of the detector sensors.

Review Test Plan - The City will review and, if

acceptable, approve the detector sensor environmental

test plan.
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Perform Environmental Test - The work under this task

requires the Contractor to perform the approved
detector sensor environmental tests. Test results
will be presented to the City for review.

Install Detector Loop and Lead-In - This task requires

the Contractor to construct detector loops and to
install lead-in cable in conduit.
System Detector Accuracy Test -~ The Contractor is

required, under this task, to check the accuracy of

the system detectors in regards to occupancy and volume
counts. Test results will be submitted to the City

for review.

Detector Acceptance Tests - This task requires the

Contractor to perform the specified detector acceptance
tests., The City will review test results.

Accept Detectors - Upon review of satisfactory system

detector accuracy tests and detector acceptance tests,
the City will officially accept the detectors and
installation.

Operations

The work under this element involves the testing and
monitoring of the essentially complete traffic control system.
It allows for fine tuning and adjustments to be made to eliminate

minor operating problems.

° Intersection Pickup - The work under this task would

be to bring the traffic signals under computer control.
The Contractor will supply an intersection pickup
schedule, requiring not more than six intersections to
be picked up per day. The City will do the actual
pickup testing of the intersections.

Evaluation and Analysis Period - This task requires

the City to evaluate and analyze the operation of

the system. This will ensure that system goals have
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been met and that required capabilities
have been provided.

Observation Period - During this task, the day-to-day,

normal operation of the system is monitored by the
City, and problems are brought to the Contractor's
attention for repair.

° Accept Project - This is the final point in the

project, the City will officially accept the project
if all work has been completed satisfactorily. Final
acceptance will mark the beginning of the six month

guarantee period.
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IV. ACCEPTANCE TESTING

Accéptance tests will be conducted on contractor supplied
hardware and software to ensure conformance with system specifi-
cations. Successful acceptance testing of a system element must
be performed before the City will accept the element.

It is anticipated that certain elements of the acceptance
tests will have to be rerun. Retesting is generally considered
as part of the basic acceptance test.

All acceptance testing will be performed as described
herein. The following is a technical description of each test

required for system acceptance.

DETECTOR ACCEPTANCE TEST

The following detector acceptance tests shall be conducted
for all system and local detectors. All detector acceptance
tests shall be conducted in the presence of the Engineer. The
Contractor shall perform the tests and document the test results.
When the tests are completed, whether successful or not, the

test results documentation shall be furnished to the Engineer.

Megger Test

A 600 volt megger test shall be performed between each
circuit and ground for each loop and lead-in cable circuit. The
installation shall maintain a resistance to ground of not less

than 10 megohms. Actual measured resistance shall be recorded.

Loop Circuit Test

Each loop and lead~in circuit shall be tested for
continuity and resistance. Resistance shall not exceed four

ohms. Actual measured resistance shall be recorded.

Power Interruption Test

Each detector shall be tested for power interruptions
to assure that the sensor unit automatically retunes each
channel as specified in these Special Provisions when power is

restored. The results of this test shall be recorded.




Presence Time Test

Each channel shall be tested for presence time to assure
that a vehicle will be detected for a minimum of 20 minutes

using a test vehicle placed over the loop. The actual presence
time measured shall be recorded.

COMMUNICATIONS CABLE ACCEPTANCE TEST

Communications cable acceptance testing shall be performed
for each cable circuit at the master control room. Acceptance
testing shall commence only when all terminations for each cable
circuit are complete at both ends. During the communications
cable tests, all transient suppression devices shall be dis-
connected. If any test is failed, repairs shall be made by the
Contractor and the entire test series for that cable circuit
shall be repeated.

Two tests shall be performed on each pair in the cable
circuit; a continuity test and an insulation resistance test.

All test equipment shall be at the master control room and all
tests shall be conducted in the presence of the Engineer. The
Contractor shall perform the tests and document the test results.
When the tests are completed, whether successful or not, the

test result documentation shall be provided to the Engineer. Both
tests shall be conducted for all pairs in a cable circuit including

spares and shall include all field terminations.

Continuity Test

The continuity test of each pair shall be made between
the master control room and the field termination location. The
measurements shall be made at the master control room and each
pair shall show a resistance of not more than 10 ohms per 1,000

feet of conductor. The resistance of each pair shall be
recorded.




Insulation Resistance Test

The insulation resistance shall be measured with all
other connections to the conductor under test removed and all
other conductors in the cable and the shield grounded. The
measurement shall be made with a DC potential of not less than
360 volts, nor more than 550 volts, applied for one minute.
Insulation resistance shall exceed 1,000 megohm-miles. The

insulation resistance of each conductor shall be permanently
recorded.

INTERSECTION ACCEPTANCE TEST

An intersection operation test shall be conducted and
successfully completed prior to acceptance of each intersection.
The test is designed to demonstrate that the field equipment
installed at each intersection is installed properly and that
all functions are in conformance with the Plans and Special
Provisions. The detector acceptance tests for all local actuation
detectors installed at the intersection shall have been
successfully completed prior to initiating the intersection
acceptance test.

The test shall be conducted in two parts. The first
part shall be a visual final inspection of all intersection-
related construction. The controller, local actuation detector,
all cabinet accessories, and all cabinet wiring shall be complete
and in-place. The cabinet shall include space for, and the wiring
harness for, the controller interface and communications unit
(CICU). It is not required that the CICU be installed for the
test. All signal display hardware including, but not limited to,
support structure, signal heads, pedestrian pushbuttons, conduit,
junction boxes, etc. shall be complete and in-place. All inter-
section restoration work including, but not limited to, sidewalk,
street, curb and gutter, grassed areas, etc. shall be completed.
Only when the visual intersection inspection is acceptable to

the Engineer shall the second part of the test commenrce.
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The second part shall be a non-computer controlled

“funhctional test of the operation of the intersection. The

Engineer shall set appropriate timings on the controller and
adjﬁst any local detectors for proper operation. The controller
shall then be placed in operation. Type P controllers shall be
tested for proper operation for 25 consecutive hours. Type S
and Type D controllers shall be tested for proper operation for
168 consecutive hours. During the testing period, all equipment
shall operate without failure of any type. The Engineer may
adjust any timing during this period to fully test the functional
operation of the equipment installed. If any failures are
identified, the Contractor shall replace or repair the defective
equipment within 24 hours of notofication by the Engineer. The
test shall begin anew each time a failure is identified.

When both parts of the test are successfully completed,
the intersection shall be accepted by the Engineer.

CENTRAL CONTROL EQUIPMENT ACCEPTANCE TEST

The central control equipment acceptance test shall
begin seven days followiné the receipt by the Engineer of a
written request from the Contractor to begin the test. The
central control equipment acceptance test shall not begin until
all master control room equipment has been installed and is
fully operational. This equipment shall include the computer
system, a real-time external clock, disk drives, magnetic tape
drive, card reader, keypunch/verify machine, line printer,
teletypewriter, display map and control console including
cathode ray tube/keyboard terminal and printer, standby control
unit, test controllers and housing, central communications

equipment, and other central equipment.

Test Plan Submittal

The Contractor shall submit to the Engineer a test plan
specification for the central control equipment acceptance test

at least 30 days prior to the start of the test. The test plan
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specification will be reviewed by the Engineer, who shall either

‘approve or indicate changes that are required for approval

within 10 days of receipt. The Contractor shall submit the
revised test specification to the Engineer within ten days
following receipt of the review of the initial test specification.
If approved, the test may commence as specified; if rejected,
the Engineer shall indicate changes that are required within
ten days.
The test may commence at a time mutually agreed to by
the Contractor and the Engineer as previously described, but
not later than 30 days following receipt of written notification
from the Engineer that the test plan is approved by the Engineer.
The test shall be executed on the basis of the approved
specifications only. Only official representatives of the
Contractor, the Engineer, FHWA, and Iowa DOT shall be permitted
to attend the test. Both the Contractor and the Engineer are
limited to four representatives.

Test Activities

Testing shall commence at 9:00 a.m. on the approved
start date and may continue until completed or 12:00 noon at
which time the testing shall be suspended. Testing shall resume
at 2:00 p.m. and continue until completed or 5:00 p.m. at which
time testing shall be suspended until the next day. The work day
schedule as described above shall be repeated until all tests
are performed. The Contractor shall conduct all tests in the

presence of the Engineer.

Test Plan Contents

As a minimum, the test plan shall contain the
following:

° Equipment Checkout Tests - Each system component shall

be tested upon installation to verify operation on an

individual basis. Tests shall include all major
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functions of each piece of equipment. These tests
shall include the diagnostic routines for the
computer and peripherals.

System Electrical Tests - These tests shall, as a

minimum, provide electrical continuity and/or voltage
tests for each conductor of each interface between
system components.

Computer Software Tests - The Contractor shall test

each feature of the computer software after installation
of the computer system. The Contractor shall verify
that tests conform to specifications contained in

the computer system documentation. These tests shall
include a demonstration of the real-time, multi-
programming operating system; the symbolic assembly
program; the FORTRAN IV compiler, the mathematical
subroutines, the utility programs; and the diagnostic
program(s) .

Two computer programs shall be written by the
Contractor; one using the symbolic assembly compiler
and one using the FORTRAN IV compiler. Both programs
shall use at least two callable mathematic subroutines,
at least one utility program, a scratch pad on disk,
and store and recall data on magnetic tape. The
program shall be input from the card reader and

produce output on the line printer and the console
CRT.

SOFTWARE ACCEPTANCE TEST

The software acceptance test shall begin within seven
days following receipt by the Engineer of a written request
from the Contractor to begin the software acceptance test.
Software acceptance testing shall not begin until the computer
acceptance testing has been successfully completed. The

software acceptance test shall not be requested until all
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Traffic Applications Software (TAS) as described in Traffic
Control Functions of the Special Provisions is deemed by the
Contractor to be fully operational.

The tests shall be conducted.with the three test
controllers in the master control room on-line. Prior to
initiating the tests, the Contractor shall deliver the applications
software documentation and the User's Manual to the Engineer to
enable all functions of the TAS to be exercised.

The Contractor may have a maximum of three representatives
to witness the testing. The Contractor's representatives,
however, may only participate in the testing to the degree
permitted by the Engineer. During any testing or retesting
period, the Contractor shall make available a specialist with
expertise in the TAS, a specialist with expertise in the
communications system, and a specialist with expertise in the
computer system within 24 hours of an oral request by the
Engineer to the Contractor for the purpose of responding to
questions. When the system is presented to the Engineer for
testing or retesting, no changes to the TAS of any nature shall
be permitted until the test has been terminated and the system

is presented back to the Contractor.

Initial Test

The Engineer shall perform an extensive software
acceptance test for an initial test period not to exceed 30
calendar days. If the software is found to be acceptable, the
Contractor shall be notified in writing within 10 days following

the end of the initial test period.

First Retest

If deviations and/or omissions from the Special
Provisions are found during the initial test, the Contractor
shall be notified in writing of the deviations and/or omissions
from the Special Provisions within 10 calendar days following
the end of the initial test period.
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The Contractor shall make the necessary corrections to

"thé TAS. When the corrections have been completed, the Contractor

shall request a retest of the software in writing to the Engineer.
The-retest shall begin not earlier than 10 days following the end
of the initial test period. The Engineer shall perform an
extensive software acceptance test for a retest period not to
exceed 30 calendar days. If the software is found to be
acceptable, the Contractor shall be notified in writing within

10 days following the end of the retest period.

Subsequent Retest(s)

If deviations and/or omissions from the Special Provisions
are found during the first retest, the Contractor shall be
notified in writing of the deviations and/or omissions within 10
calendar days following the end of the retest. The Contractor
shall make the necessary corrections to the TAS. When the
corrections have been completed, the Contractor shall request
a subsequent retest of the software in writing to the
Engineer.

The Contractor shall bear the actual cost of each
subsequent retest as defined herein. The actual cost includes
the salary costs of FHWA, State, and City representatives, with
a maximum of 20 man days; the cost of service of the Consultant,
with a maximum of 20 man days; and all direct costs associated
with having a State and FHWA representative and the Consultant
on site for two weeks including, but not limited to; air fare,
two round trips from the Consultant's base to the City coach
class, automobile rental, housing and per diem. These costs
shall be deducted from the payments due or charged to the
withhold amount of the Contractor when the Project is terminated.

The subsequent retest shall not begin earlier than ten
days following the end of the previous retest. The Engineer
shall perform an extensive software acceptance test for a

subsequent retest period not to exceed 21 calendar days. If the
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TAS is found to be acceptable, the Contractor shall be notified

"in"writing within ten days following the end of the subsequent

retest. If deviations and/or omissions from the Special

Provisions are found, subsequent retest(s) shall be scheduled.

ANCILLARY EQUIPMENT ACCEPTANCE TEST

All hardware equipment, including but not limited to,
the maintenance test terminal, all remote devices, and the
standby master shall be tested after the successful completion
of the software acceptance test.

The tests shall be conducted by the Engineer after

receipt of a written request for acceptance testing by the
Contractor.

CONTROLLER INTERFACE AND COMMUNICATIONS UNIT (CICU) ACCEPTANCE
TEST

Each CICU shall be tested prior to performing the
Final Acceptance tests for the intersections. The test shall be
performed by installing the CICU in the controller cabinet and
inhibiting all outputs to the controller. The CICU shall be
continuously operated for a 96 hour period and monitored for
proper operation. Units failing to successfully complete the
test will be rejected. The Contractor shall submit to the
Engineer a test plan describing the procedures proposed to test
and monitor all major functions and reliability of the CICU in

accordance with the requirements of Test Plan Submittal.

FINAL ACCEPTANCE TEST

The final acceptance test shall consist of three
sequential periods; intersection pickup, evaluation and analysis,
and observation. When the requirements during each of the three
periods have been met, the system shall be accepted. The
requirements for each of the three periods are described below.

The Contractor shall make, and fully document, all
modifications made to correct operations that are not in confor-

mance to the Special Provisions.
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| The Engineer reserves the right to halt the test at any
time, if in his sole judgement, errors or inconsistencies in
the performance of any part of the system would lead to
improper, inefficient, or unsafe operation of the traffic

signals.

Intersection Pickup Period

The intersection pickup period shall commence not sooner
than 45 days after the Software Acceptance Test is successfully
completed. The Engineer shall be responsible for preparing the
data base for the intersections. The pickup of an individual
intersection shall occur only after the Intersection Acceptance
Test and Controller Interface and Communications Unit (CICU)
Acceptance Test for that intersection has been successfully
completed.

The Contractor shall supply an intersection pickup
schedule that requires not more than six intersections to be
picked up per day. The Engineer shall perform the actual pickup
testing of the intersections. Any intersection that does not
respond to a pickup command shall be rescheduled for pickup
the next day.

The Contractor shall be responsible for determining
the reason why an intersection did not respond to a pickup
command. It shall be the responsibility of the Contractor to
correct any hardware or software malfunctions that caused a
pickup failure. It is the responsibility of the Engineer to
correct any data base errors that may have resulted in a pickup
failure.

The pickup period shall continue until all intersections
in the system have been picked up.

Evaluation and Analysis Period

The evaluation and analysis period shall commence

when all intersections have been picked up and the Engineer has
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_repeived in writing a request from the Contractor to begin the
teét. There shall be at least seven days between the successful
pickup of the final intersection and the beginning of the
evaluation and analysis period. The evaluation and analysis
period shall be at least 30 days in length.

During the evaluation and analysis period, the Engineer
will be provided full access to the system in order to evaluate
the system for conformance with the Special Provisions. During
this period of time, the Contractor will be required to continue
maintenance of the system and may perform any final clean-up,
adjustments of the system, etc. that is necessary and shall
cooperate with the Engineer such that evaluation and analysis
of the completed system may continue unimpeded. During this
period of evaluation and analysis, the Contractor shall redemonst-
rate any system function if requested and shall be available to
answer any questions and offer explanations of the system as
may be requested.

The Engineer will advise the Contractor in writing of
any portions of the system that do not meet the requirements of
the Special Provisions. The Contractor shall promptly make
such modifications that may be required to bring the system in
conformance with the Project requirements. If changes to the
TAS are required, other than the change of data base, the 30
day evaluation and analysis period shall begin anew after the
software changes are completed. If changes are required to any
hardware unit or units that require a retro-fit, the 30 day
evaluation and analysis period shall begin anew after the hard-
ware changes are completed on all units.

During the evaluation and analysis period, the
Contractor shall demonstrate that the equipment and all software
furnished will provide a minimum of 25% spare memory and
usable computer time while performing the traffic control functions
described in these Special Provisions for 180 intersections, 200

system detectors, and 250 local detectors. This demonstration
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shall be conducted with all intersections and detectors on-line

and simulation of system loading of future intersections and
detectors. The spare memory and usable computer time shall be
demonstrated to the satisfaction of the Engineer as a necessary
condition to completing the evaluation and analysis period.

Throughout the evaluation and analysis period, the
system shall operate with no more than two percent intersection
downtime. Percent intersection downtime is defined as 100 times
the sum of the total time during which each intersection is
failed divided by the sum of the total time that all intersections
are scheduled to be on-line. If the percent downtime is greater
than two percent, the Contractor shall be responsible for
correcting the problem. After the problem has been corrected,
the 30 day evaluation and analysis period shall begin anew.

Upon the determination by the Engineer that the system
is in apparent conformance with the contract requirements, and
upon written notice from the Engineer to the Contractor, the
Observation Period shall commence.

Observation Period

Upon completion of the evaluation and analysis period,
a 180 days Observation Period shall become effective. The
Observation Period is to serve the purpose of full-scale
operational testing of performance under day-to-day operating
conditions. The Engineer shall be responsible for operating
the system during the Observation Period. During the Observation
Period, the system shall perform all functional operations
specified in these Special Provisions for the control of traffic.
System or component failures occurring during this
period shall be corrected by the Contractor. Equipment exhibiting
excessive failure rates shall be improved through equipment
modification or replacement. Excessive failure rates shall be
considered to have occurred when the Contractor specified failure
rates (MTBF) are exceeded by 20 percent.
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) Failure conditions or system operational conditions
occurring during the Observation Period that require redesign
of major system elements or total replacement of a major system
element shall cause the count of time for the Observation
Period to be discontinued until such time that the corrections
have been made. The Observation Period time will commence
upon correction of the condition and will continue for the
duration of the remaining time of the Observation Period.

Final acceptance will occur at the successful

completion of the 180 days Observation Period. Final acceptance

shall mark the beginning of the six months guarantee period.
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V. TRAINING

The completed traffic control system must be operated
and maintained by city personnel. Therefore, the training of
city forces is an important part of the overall project.

The Contractor will develop and administer six separate
training programs in the installation, operation, and maintenance
of the system. The six programs will concentrate on the following
subjects:

a) Management

b) Computer Hardware and Software

c) System Operation

d) Hardware Maintenance

e) Traffic Applications Software

f) System Expansion Training

The system consultant will provide additional training
to city staff on general system operation. Informal training
by the consultant will provide the city staff with procedures
for developing timing plans and control strategies, along with
additional information on data reduction, system analysis, and

the day-to-day operation of a computerized traffic control
system.

TRAINING PROGRAM DESCRIPTIONS

The following brief description of each of the training
programs includes the type of training, duration and description

of attendees.

Management

The management program will consist of four presentations
given at four month intervals during the project. The first
program will give an overview of the project including construction
schedules and a brief description of the major system components.
Subsequent programs will give a progress report describing work

accomplished to date and major areas of emphasis for the next
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four months. A major element of the system will also be

" discussed. ' Each hour long program will be attended by both

technical and non-technical personnel.

Computer Hardware and Software

The CPU manufacturer will provide a minimum of ten man-
weeks of computer hardware maintenance and software training,
at the manufacturer's facility. The courses will be part of the
manufacturer's regular course offering or may be special courses
if determined to be necessary by the City or their consultant.
The minimum course offering will include introductory
and advanced assembly language programming, real-time FORTRAN

programming, and CPU/peripheral maintenance to the board level.

System Operation

A five day program on system operation, for three to
ten persons, will include system master equipment operation,
the procedures for use of the traffic control software, and
data base preparation.

The system master equipment operation sessions will
cover the operating characteristics of all system master equip-
ment. Topics will include:

° Equipment energization procedures;

° System start-up and shutdown;

°® Utilization of operator controls;

° Detection of abnormal conditions;

° Emergency operating procedures;

° Selection and use of peripheral devices;

° Control of displays;

° Loading and unloading tapes and disks;

° Changing paper in the printers; and

° Troubleshooting and problem identification

for devices which will not be maintained by

city staff.
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The remaining sessions will be an introduction to the
traffic applications software procedures. All formats and
procedures for the features and functions of the software will
be covered, including user-supplied input handling, output
interpretation and various operating commands. A draft version

of the User's Manual will be used for this part of the program.

Hardware Maintenance

Six separate courses, each for from three to ten persons,
will provide maintenance training directed towards a specific
device. Two of the courses are related to controllers,
discussing the functional operation, routine maintenance, and
troubleshooting procedures for each type of controller. Extensive
"hands-on" training will also be conducted. The training will
be conducted on five consecutive days.

A three day course will be used to familiarize personnel
with the CICU. Again considerable "hands-on" work will be done.
Two additional days will be used for communications network
training, teaching troubleshooting and repair procedures
relating to the cable network.

Two days of training will cover the operation, mainten-
ance, and troubleshooting of the map, map control panel, and
remote panels. Modifications to the map will also be covered.

Detector training will take one day, and will cover
operation, maintenance, and troubleshooting of detector sensor

units, lead-in cable, and the loop itself.

Software Training

A five day program on software training will cover the
operating of both the computer system software and the traffic
applications software. The course will describe the function
of all routines in the TAS as well as the procedures to execute
a symbolic assembly program, a FORTRAN IV program, the utility

program, and the diagnostic programs.
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System Expansion Training

System expansion training will consist of the
supervision of the addition of three actuated controllers and
one system detector to the system by city staff. The City's
work will include: installation of the CICU's, connection of
communications lines in the field and at the central site;
insertion of all necessary user-supplied input parameters into
the data base including the communications line identification,
timing plans, and system and local detector parameters; and
other activities necessary to provide full and complete operation
of the three locations. The Contractor will supply up to forty

man-hours of time for supervision and to answer questions as
required.

Informal Training

The Contractor and the consultant will be providing
information to city staff throughout the construction phase.

This information will be both general and detailed in nature to
acquaint the staff with system operations, maintenance, and
possible enhancements.

The training or exchange of information will be in the
form of providing supervision and joint development of the various
aspects of system timing, control strategies, data base para-
meters, operation procedures, maintenance operation, off-line
programs and etc. No classroom training is presently envisioned,

however, if deemed necessary it may be provided.
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VI. TECHNICAL SPECIFICATIONS

Technical specifications are necessary to convey to
the Contractor the City's desires and goals for the signal system.

The specifications are a binding document that ensures that all

the features, functions, and operating characteristics necessary
for the designed system to operate are included in the finished
project.

The specifications for the Sioux City Signal system will
describe all contractor supplied hardware and computer software.
The specifications for the computer and its related equipment,
the Traffic Applications Software package, the system-wide
communications network, and for traffic signal controllers
were developed as part of the project and are contained in a
separate volume. These four items cover the major components
of the system and provide a basis for the uniformity of equipment
in future implementation stages.

Other specifications not included as part of this project
describe system and local detectors, construction requirements,
test equipment, personnel training, system documentation, and
administrative details.

The following is an outline of the administrative and

technical specifications for the traffic control system.
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SPECIFICATIONS OUTLINE
PART A

PROJECT DESCRIPTION

STANDARDS AND RELATED SPECIFICATIONS,

REFERENCES
Bad STANDARD SPECIFICATIONS
2.2 RELATED SPECIFICATIONS AND STANDARDS
2:3 DEFINITION OF TERMS

PREQUALIFICATION REQUiREMENTS

GENERAL .

PREQUALIFICATION SCHEDULE
EXPERIENCE STATEMENT
TECHNICAL STATEMENT

SOFTWARE DEMONSTRATION .
PRIOR SOFTWARE DEMONSTRATIONS
FINANCIAL STATEMENT
PROPRIETARY INFORMATION
PREBID CONFERENCE

WWwwWwwwwww
.
VoNoaUn s WN -

CONTRACT AWARD REQUIREMENT

i GENERAL
il CERTIFICATION
3 ENGINEER APPROVAL
“ CHANGE OF SUPERINTENDENT

1 GENERAL

2 MATERIAL AND EQUIPMENT LIST

3 SHOP DRAWINGS

.4 PROGRESS REPORTS

2 " SOFTWARE MODIFICATIONS

6 INPUT/OUTPUT FORMAT SUBMISSION
PROCEDURE

5.7 MISCELLANEOUS SUBMISSIONS

CONTRACTOR'S RESPONSIBILITY

6.1 GENERAL
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10.

1l.

12.

~ N~
.
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QUALITY ASSURANCE

'GENERAL. PROVISIONS

POINT OF MANUFACTURE QUALITY
ASSURANCE

FIELD EQUIPMENT OPERATION AND
ENVIRONMENTAL TESTING

SHIPPING QUALITY ASSURANCE

INSTALLATION QUALITY ASSURANCE

N =

w

N
LI
wu b

CONTROL OF CONSTRUCTION

8.1 GENERAL ,

8.2 ADJACENT PROPERTY ACCESS

8.3 MAINTENANCE OF. TRAFFIC

8.4 CONSTRUCTION SIGNING

8.5 ELECTRICAL HAZARDS

8.6 EXCAVATIONS

8.7 ‘CONSTRUCTION PERMITS

8.8 RESTRICTION ON WORKING HOURS

8.9 MAINTENANCE OF EFFECTIVENESS OF
TRAFFIC CONTROL DEVICES

8.10 COORDINATION WITH UTILITIES

WARRANTIES AND GUARANTEES

9.3 GENERAL
9.2 COMPUTERS AND PERIPHERALS
9.3 - TRAFFIC APPLICATIONS SOFTWARE
9.4 CONTROLLERS, COMMUNICATIONS, AND
: DETECTION EQUIPMENT .
2.5 EQUIPMENT RELIABILITY :

FIELbVELECTRONICS DESIGN AND CONSTRUCTION

10.1 GENERAL

10.2 ' COMPONENT . MAINTENANCE REQUIREMENTS
10.3 REPAIR REQUIREMENT

10.4 OPERATING ENVIRONMENT

10.5 CONSTRUCTION REQUIREMENTS

10.6 ' SAFETY CONSIDERATIONS

CONTRACTOR PROJECT OFFICE AND WAREHOUSE
11.1 GENERAL

FIELD OFFICE

12.1 GENERAL
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Page

. SALVAGE OF ELECTRICAL EQUIPMENT

13.1 . GENERAL
14. CONTRACT TIME AND LIQUIDATED DAMAGES

4.1 CONTRACT TIME

14.2 LIQUIDATED DAMAGES
15, ACCEPTANCE TEST

15.1 GENERAL

15.2 DETECTOR ACCEPTANCE TEST

i 5. W W | Megger Test

115,272 Loop Circuit Test
15.2.3 Power Interruption Test
15.2.4 Presence Time Test

153 i COMMUNICATIONS CABLE ACCEPTANCE TEST
15.3.1  Continuity Test
15.3.2 Insulation Resistance Test

154 INTERSECTION ACCEPTANCE TEST

15.5 CENTRAL CONTROL EQUIPMENT

ACCEPTANCE TEST

15.5:.1 Test Plan Submittal
15.5..2 Test Activities
15,53 Test ?1an Contents

15.6 % SOFTWARE ACCEPTANCE TEST
15.6.1 TInitial Test
15,62 First Retest
15.8.3 Subsequent Retest (s)

15.7 ANCILLARY EQUIPMENT ACCEPTANCE TEST

15.8 CONTROLLER INTERFACE AND COMMUNI-
CATIONS UNIT (CICU) ACCEPTANCE
TEST

15.9 FINAL ACCEPTANCE TEST

35.9.1 Intersection Pick-Up Period
15.8.2 Evaluation and Analysis Period
15.9.3 Observation Period

16« COMPENSATION

16.1 FURNISH AND INSTALL TRAFFIC
APPLICATIONS SOFTWARE
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16.3

16.4

16.10
16.10

i6.12
16.13
16.14
16,15
16.16
16.17
16.18
16.19
16.20
16.21
16.22
16.23
16.24
16,25
16.26
16.27
16.28

16.29
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FURNISH AND INSTALL
FURNISH AND INSTALL

MASTER COMPUTER
MAP DISPLAY

AND MAP CONTROL PANEL

. FURNISH AND INSTALL

ENGINEERING CONSOLE
CABINET

FURNISH AND INSTALL
FURNISH AND INSTALL

TRAFFIC

AND STORAGE
KEYPUNCH MACHINE
TEST CONTROLLERS,

HOUSING, AND DISPLAYS

FURNISE AND INSTALL
TEST TERMINALS
FURNISH AND INSTALL
SELECTION PANEL
FURNISH AND INSTALL
SPECIAL EVENTS
FURNISH AND INSTALL
FURNISH AND INSTALL
RADIO TRANSCEIVER
FURNISH AND INSTALL
CATIONS HARDWARE

MAINTENANCE
FIRE ROUTE
AUDITORIUM

STANDBY MASTER
CONTROL ROOM

CENTRAL COMMUNI-

FURNISH TEST EQUIPMENT

PROVIDE TRAINING

FURNISH DOCUMENTATION

FURNISH AND INSTALL
FURNISH AND INSTALL
WAY LOOP

FURNISH AND INSTALL
IN CABLE

FURNISH AND INSTALL
FURNISH AND INSTALL
FURNISH AND INSTALL
CONTROL CABLE

DETECTOR SENSORS
DETECTOR ROAD-

DETECTOR LEAD-
CONDUIT

PULLBOXES
19 GAUGE TRAFFIC

REMOVE EXISTING CABLE )

FURNISH AND INSTALL
FURNISH AND INSTALL
TERMINATIONS
FURNISH AND INSTALL
EQUIPMENT

FURNISH AND INSTALL
CABINET

FURNISH AND INSTALL

SIGNAL CABLE
COMMUNICATIONS

CONTROLLER
CONTROLLER

NEW CONTROLLER

MOUNTING AND FOUNDATION

FURNISH AND INSTALL

CONTROLLER

INTERFACE AND COMMUNICATIONS UNIT

FURNISH AND INSTALL

PREEMPTION

EQUIPMENT FOR EXISTING CONTROLLERS

70




SPECIFICATIONS OUTLINE

, PART B
X Page
1. -~ TRAFFIC CONTROL FUNCTIONS —=

; Led GENERAL

Lo dnd System Size
1.1.2 Program
1.1:3 Period of Operation

1.2 OPERATIONAL STATUS

1.2.1 Computer Hardware Status
Yedud Intersection Status
1.2.3

Two-Way Intersection Communications
Channel

1.2.4 Local Controller Status
1:2.5 Detector Status
1.2.6

Special Function Device Status

1.3 COMMAND MESSAGES

1.3+1 Intersection Command Messages
1.3.2

Fire Route Preempt Panel Command
Messages

1.4 'MONITOR MESSAGES

1 Intersection Monitor Messages

<2 Detector Monitor Messages

3 Fire Route Preempt Panel Messages
4

Auditorium Special Events Panel
Messages

1.4.5 Standby Synchronization
1.5 CONTROLLER TYPES

31:5:1 Type P
1.5.2 Type S
1.5.3 Type D
1.6 CONTROLLER PICK-UP

T Type P Controller Pick-Up
1.6.2 Type S and Type D Pick-Up
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1.14
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1.13:1
ladd.2
1.13.3
1.13.4

113D

g 1 B P
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CONTROLLER DROP

Type P Controller Drop
Type S and Type D Controller Drop

SECTIONS
TIMING PLANS

Requirements )
Input Parameters * :
Cycle Length Synchronization

TIMING PLAN SELECTION

Timing Plan Selection Priority
Traffic Responsive Input Data
Traffic Responsive Calculation
Computational Requirements
Traffic Responsive Initiation
Traffic Responsive Termination

TRANSITION

CRITICAL INTERSECTION CONTROL (CIC)

FIELD HARDWARE MONITORING AND
TESTING

Communications Monitoring and
Testing

On-Line Controller Monitoring

and Testing i

Communications and On-Line Controller
Monitoring and Testing Data Logging
Other Controller Operational
Monitoring and Testing

Standby Controller Monitoring
and Testing

Controller Flashing Operation
Detector Monitoring and Testing

USER-SUPPLIED INPUT PARAMETERS
Group Entry

Individual Entry
Intersection Identification

AAAAAAAAA
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1.15 ACTIVITY SCHEDULER '

1.15.1 Reports Activity Scheduler

1.16 : DETECTOR PROCESSING

1.16.1 System Detectors
1.16.2 Local Detectors

I X REPORTS

O % ) Automatic Messages
1.37.2 Current Reports
14173 Information Logging
4 Management Summary Reports

1.18 MAP DRIVER

1:18.% Basic Operation

1.18.2 Section Configuration
3 Lamp Tests

1.18.4 Status

.19 COMPUTER START-UP/SHUTDOWN PROCEDURES

B I 1 [ Computer Start-Up
1.19.2 Computer Shutdown

1.20 FIRE ROUTE PREEMPTION

1.20.1 General Requirements

1.20.2 Central Control-Logic

1.20.3 Fire Route Preempt Duration

1.20.4 Transfer To Preempt Display

1:20.5 Transfer To Normal Operation

1.20.6 Fire Route Controller Monitoring
and Testing

121 AUDITORIUM EVENTS
Lsaled Area Affected By Auditorium Events
N 2002 Auditorium Events Scheduler
La2d:. 8 Auditorium Event Scheduler Entries
Lamdasd Auditorium Panel Operation

1.22 REMOTE FLASH

1.23 PERMANENT COUNT STATIONS
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CENTRAL CONTROL EQUIPMENT

0 §

GENERAL DESCRIPTION

2.1.1 Control Room and Equipment
- B Remote Central Control Equipment
' GENERAL REQUIREMENTS
MASTER COMPUTER
2+3:1 Central Processor
2.3.2 External Digital Clock
2:3:3 Removable Disk Drive
2.3.4 Magnetic Tape Drive
2:3:5 Card Reader
2.3.8 Line Printer
2.3.7 Teletypewriter
2.3.8 Computer System Software
DISPLAY MAP AND MAP CONTROL PANEL
S Map Construction Requirements
2.4,2 Map Control Panel
TRAFFIC ENGINEERING CONSOLE AND
STORAGE CABINET
CONSOLE CATHODE RAY TUBE TERMINAL
2.6.1 Cathode Ray Tube Display
2.6.2 Input Keyboard
CONSOLE PRINTER
KEYPUNCH MACHINE
TEST CONTROLLERS, HOUSING, AND
DISPLAYS
2-:9.1 Controllers
2,9.2 Test Controller Display
v B8 B Test Controller and Display
Housing
2.9.4 Simulated System Detectors

MAINTENANCE TEST TERMINAL

2:10.1 CRT and Keyboard
2.10.2 Communications Equipment
2:10.3 Display Panel




3.2.2 System Standby Synchronization
3.2:3 Voice Communications

2.4 Fire Route Selection

32«5 Special Events

3.2.6 Remote Terminals

3.3 CONTROLLER INTERFACE AND COMMUNICATIONS
UNIT
3. 3.1 Communications Modem
e Ba.2 Detector Accumulators
Fo3e3 Switches and Indicators
3.3.4 Voice Communications
e b L CICU Construction
e e Controller Interface
3+3:.7 Special Controller Operation
3:3+8 Modification of Existing Controller
Equipment
3.4 CENTRAL COMMUNICATIONS
3.4.1 Cabling
342 Communications Termination Panel
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2.1 FIRE ROUTE SELECTION PANELS g
202 AUDITORIUM SPECIAL EVENTS PANEL
2,13 STANDBY MASTER
2% 14 REMOTE OPERATIONS TERMINAL
2..15 CONTRACTOR'S TELEPHONE
2:16 CONTROL ROOM RADIO TRANSCEIVER
2,17 COMPUTER MAINTENANCE
2.18 MISCELLANEOUS STORAGE AND MATERIALS
COMMUNICATIONS
3.1 GENERAL

i fop e Traffic Control Cable

3:1,2 Unconditioned Telephone Line

Il .3 Mixed Media

3.1.4 Dial-Up Telephone Lines
s COMMUNICATIONS SUBSYSTEMS

2.2.1 Intersection Controller and

Detection




CONTROLLERS

4.4
4.4.1
4.4.2
4.4.3
4.4.4
4.4.5
4.5
4.6
4.7
4.8
4.9
2291
4.9.2
DETECTORS
Ded
Dl
5.3
5.3l
DDt
5.4

uuuuuuu

GENERAL
TYPE P CONTROLLERS
TYPE S AND TYPE D CONTROLLERS
Controller Assembly
Interval Programming
Indicators
Controller Diagnostic Tests
CONTROLLER CABINET
Cabinet Accessories
Cabinet Wiring
Cabinet Auxiliary Equipment
Type S or Type D Controller
Auxiliary Equipment
Solid-State Load Switches
RADIO INTERFERENCE SUPPRESSOR

LOCAL PREEMPTION

TYPE S AND TYPE D CONTROLLER FIRE
ROUTE PREEMPT

DIAGRAMS

INSTALLATION OF CONTROLLER CABINETS
AND FIELD WIRING

Display Wiring
Electric Service

GENERAL DESCRIPTION
SYSTEM AND LOCAL DETECTORS
DETECTOR SENSOR UNITS

System Detector Sensor Units
Construction

LOOP AND LEAD-IN MATERIALS
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Dstnd

xxxxxxxxx

LOOP INSTALLATION
LOOP SAW CUTS
SAW SLOT FILLER

Component A
Component B

PEDESTRIAN PUSHBUTTON

CONSTRUCTION REQUIREMENTS

6.1
.

6.3

FOUNDATIONS
CONDUIT -~
PULL BOXES

Type PB 1, 2, and 3
Type PB 5, 6, and 7

TRAFFIC CONTROL INTERCONNECT CABLE
Cable Installation

BONDING AND GROUNDING

LIGHTNING PROTECTION

GUYING OF POLES AND INSTALLATION
OF HARDWARE

SIGNAL DISPLAY CABLE
PEDESTRIAN PUSHBUTTON WIRING

SERVICE CONDUCTORS

TEST EQUIPMENT

Tsl

T2

13

SIGNAL GENERATOR
FREQUENCY COUNTER
OSCILLOSCOPE

DIGITAL MULTIMETER
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7 LOCAL COMMUNICATIONS TEST
DEVICE (LCTD)
7.6 ' CENTRAL COMMUNICATIONS DIAGNOSTIC
PANEL .
"TRAINING
8.1 GENERAL
8.2 MANAGEMENT PROGRAM
8.3 COMPUTER HARDWARE AND SOFTWARE
8.4 SYSTEM OPERATION PROGRAM
8.4.1 System Master Equipment
8.4.2 Traffic Applications Software
Procedures
8.5 HARDWARE MAINTENANCE
8.5.1 Controller Training
8.5.2 CICU Training
8.5.3 Communications Network Training
8.5.4 Detector Training
8.5.5 Remote Panels and Map
8.6 SOFTWARE TRAINING
8.7 SYSTEM EXPANSION TRAINING
DOCUMENTATION
9l DOCUMENTATION
9.2 COMPUTER/PERIPHERAL HARDWARE
9.3 COMPUTER/PERIPHERAL MANUFACTURER
SUPPLIED SOFTWARE
9.4 FIELD AND TEST HARDWARE
9.5

TRAFFIC APPLICATIONS SOFTWARE

DOCUMENTATION .

-Flow Charts
Memory Map

78




9.1

USER'S MANUAL

AS-BUILT PLANS
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VII. INSTALLATION DETAILS

Detéils of methods or materials required for
construction are quite often difficult to describe in the
specifications. To alleviate the possibility of misinterpretation
of the required procedures or materials, detailed drawings were
prepared showing the requirements, These drawings would be
incorporated in the construction plans as typical details. A

copy of these details is shown in Appendix D.
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INTERSECTION IDENTIFICATION
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Appendix A

Final System Configuration

Subarea
Central

Business
District

Central

Inters.
) G - 18
CB1
CB2
CB3
CB4
CB5
CB6
CB7
CB8
CB9
CB10
CB11
CB12
CB13
CB14
CB15
CB16
CB17
CB18
CB19
CB20
CB21
CB22
CB23
CB24
CB25
CB26
CB27
CB28
CB29
CB30
CB31
CB32
CB33
CB34
CB35

CB36
CB37

CB38
CB39
CB40
CB41
CB42
CB43
CB44
CB45
CB46

CEl
CE2
CE3
CE4

Future

Location

Pearl @ Hamilton Conn.

3rd @ Wesley Way
3rd @ Pearl

3rd @ Douglas
3rd @ Pierce

3rd @ Nebraska
3rd @ Jackson
3rd @ Jones

3rd @ Virginia
W. 3rd @ Wesley Way
4th 8 Pearl

4th @ Douglas
4th @ Pierce
4th @ Nebraska
4th @ Jackson
4th @ Jones
4th @ Court
4th @ Floyd
5th @ Wesley Way
5th @ Pearl
5th @ Douglas
5th @ Pierce
5th @ Nebraska
5th @ Jackson
5th @ Jones
5th @ Court
6th @ Wesley Way
6th @ Pearl
6th @ Douglas
6th @ Pierce
6th @ Nebraska
6th @ Jackson
6th @ Jones
6th @ Court
6th @ Hoeven
7th @ Pearl
7th @ Douglas
7th @ Pierce
7th @ Nebraska
8th € Pearl
8th @ Pierce
8th @ Nebraska
8th @ Court

W. 7th @ Perry
W. 4th @ Market
W. 3rd @ Market

10th @ Douglas
11th @ Pierce
11th @ Nebraska
11th @ Jackson

Subarea

North
Central

:Hamilton
South

Hamilton
North

Inters.
L. D
CES
CE6
CE7
CES8
CE9
CE1l0
CEX]
CE12
CE13
CE1l4
CE15
CEl6
CE17
CE18
CE19
CE20
CE21
CE22
CE23
CE24
CE25
CE26
CE27
CE28

CN1
CN2
CN3
CN4
CN5
CN6
CN7
CN8

HS1
HS2
HS3
HS4
HS5
HS6
HS7
HS8

Future

M oM M M X X

MXoX M X

20/21st @ Jackson

e

‘W. 7th @ Hamilton
e
e

‘W. "14th @ Hamilton

Location

11th @ Floyd
13th @ Grandview
13th @ Douglas !
13th @ Pierce
13th @ Nebraska
13th @ Jackson
14th @ Douglas
14th €@ Pierce
14th @ Nebraska
14th @ Jackson
18th @ Summit
18th @ Grandview
18th @ Douglas
18th @ Pierce
18th @ Nebraska
18th @ Jackson
19th 8 Floyd
20th @ Douglas
20th @ Pierce
20th @ Nebraska

21st @ Court

27th @ Court
27th @ Chambers
24th. @ Jackson
27th @ Pierce
27th @ Jackson
31st @ Jackson
32nd @ Jackson
36th @ Jackson
36th @ Cheyenne

36th @ Dupont

Hamilton @ TriView
W. 3rd @ Hamilton

W. 4th Hamilton
W. 7th
W. 8th

Omaha
Hamilton

W. 3rd @ Isabella

W. 19th @ Hamilton

W. 24th @ Hamilton

W. 28th € Bamilton
Hamilton @ Sunset S.
Hamilton @ Sunset N
Hamilton @ Stone Park
McDonald @ Stone Park
36th @ Hamilton

W. 19th € Center
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Final System Configuration
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(Continued)
Inters.

Subarea I. D. Future Location Subarea
Gordon GW1 Gordon @ Pierce Glenn
West GW2 Gordon @ Nebraska

GW3 Dace @ Gordon
Gw4 Gordon @ Virginia
GW5 X Court @ Gordon Combination
GW6 Dace @ Floyd Bridge
Gordon GE1l S. Fairmount @ Gordon
Eaxt GE2 Gordon @ S. Martha
GE3 Gordon @ Stone Park Riverside
GE4 X Gordon @ S. Lakeport
GES Gordon @ Palmetto
GE6 X Gordon @ Maple
GE7 X Gordon @ Outer Dr.
GEB8 X S. Fairmount @ Leech outer Drive
Lewis LSl X Cunningham @ Lewis NB
Senth LS2 X Cunningham @ Lewis SB
LsS3 Cunningham @ Transit
Lewis LC1 Cunningham @ Leech
Céntral LC2 Leech @ Lewis | ]
Lc3 X  Dace @ Lewis 5 Isolated
LC4 X Gordon @ Lewis ‘
LC5 4th @ Lewis
LC6 6th @ Lewis
Lewis LN1 9th @ Lewis South Sioux
Borth LN2 11th @ Lewis
LN3 18th @ Lewis
LN4 X 28th @ Lewis
Morningside MS1 Indiana @ Morningside
MS2 X Morningside @ Stone
MS3 Morningside @ Ridge
MS4 Morningside @ Peters
MS5 Garrettson @ Morningside
MS6 Helen @ Transit
MS7 Glass @ Transit
MS8 Morningside @ Transit
Ms9 Lakeport @ Morningside
MS10 Cedar @ Morningside
Lakeport LK1 X Lakeport @ I-520
LK2 X Lakeport @ Lincolnshire
LK3 X Lakeport @ Sergeant
LK4 X Lakeport @ Lincoln
LK5 X Lincoln @ Sergeant
LK6 Lakeport @ Mayhew
LK7 X Lakeport @ Sunnybrook
LK8 X Lakeport @ Lorraine
LK9 X Glenn @ Lakeport
LK10 X 4th € Lakeport

I.

Inters.
D.

GL1
GL2
GL3
GL4

BR1
BR2
BR3
BR4

RI1
RI2
RI3
RI4
RI5

oDl
0oD2
0oD3
OD4
0OD5
0OD6
1101
1102
1201
1202

Ss1
SS2
SSs3
Ss4
SS5
SS6
S87

Future

X

>

E I

Mo X M

>

Location

Glenn Lewis

Martha

e

Alice @ Glenn
Glenn @
e

Lewis Lincoln

Combination Bridge SW
Combination Bridge SE
Combination Bridge NW
Combination Bridge NE

W. 19th @ Riverside
Riverside @ Wright
Riverside @ Witcher
Military @ Riverside
Home @ Military

Hamilton @ Outer
Cheyenne @ Outer
Indian Hills @ Outer
Floyd € Outer

Lewis @ Outer

28th @ Outer

W. 19th @ Rebecca

W. 26th @ Myrtle

Hwy. 520 @ Sunnybrook
Industrial @ Lewis

Dakota @ 6th
Dakota € 9th
Dakota € 13th
Dakota @ 21st
Dakota € 23rd
Dakota @ 29th

0ld Hwy. 20 @ US 77
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APPENDIX B

INTERSECTION INPLEMENTATION
BY STAGE




APPENDIX B
INTERSECTION IMPLEMENTATION BY STAGE

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 Stage 7 Stage 8 Stage 9 Stage 10 Stage 11 Stage 12

CB 3 CB23 HS2 LC5 CB17 GWl MS1 CE1 CE18 LC2 HN1 RT1 HN7
CB5 | CB24 HS3 LC6 CB18 GW2 MS3 CE2 CE20 GE1 HN2 RT2 CE24
CB6 CB25 HS4 LN1 CB26 GW3 MS4 CE3 CE22 GE2 HN3 RT3 CE25
CB7 CB27 HS5 LN2 CB34 GwW4 MS5 CEll CE23 GE3 HN4 RT4 CE26
CBlO CB28 HS6 LN3 CB35 MS8 CE12 GE5 HN5 CE28
CBll CB29  HS7 MS9 CE13 . HN6 CN2
CBl2 CB30 CB45 MS10 CEl4 HN7 CN3
CB13 CB3l1 CB46 | CN4
CBl4 CB32

CB15 CB36

CBl6 CB37

CB20 CB38

CB21 CB40

CB22 CB44

F PHASE A PROJECT >{

NOTES :

1. Intersection groups do not include future signal locations.

2. The intersection groups shown without stage numbers shall be implemented as present
or programmed roadway improvements are completed.

3. Intersections not-included in stage boundaries shall be implemented when changes in
traffic conditions warrant system operation.

4. Intersections MS9 and MS10 are not included in Phase A Project.

5. The existing signals on Transit at Glass and Helen Streets should be implemented when
additional signals are constructed on Transit Ave.
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APPENDIX C

COMMUNICATIONS NETWORK
IMPLEMENTATION PLAN
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UTILITIES

UNDERGROUND UTILITIES SHOWN ON THESE
PLANS ARE APPROXIMATE AND DO NOT ALWAYS
REPRESENT THE EXACT NUMBER ,LOCATION ,OR
ALIGNMENT OF EXISTING FACILITIES. THE
CONTRACTOR SHALL CONTACT REPRESENTATIVE OF
EACH UTILITY PRIOR TO COMMENCING ANY WORK
TO DEFINE EXACT LOCATION OF THEIR EXISTING

ABBREVIATIONS

UTILITIES
IPS

NWB

GENERAL

PB

ENCL
CONT.

CAB.
EXIST.
COND. ENT.
SIG.

COND.
CABLE
CC CABLE
TC CABLE
o/v
COMMUNICATIONS
CC/TEL

©ce/TC
CC CABLE

FACILITIES.
ELECTRIC IOWA PUBLIC SERVICE 502 SIXTH ST.
SI0UX CITY, IOWA
TELEPHONE =~ NORTHWESTERN BELL TELEPHONE 70! PIERCE ST.
. SIOUX CITY, IOWA
WATER 8 SEWER CITY OF SIOUX CITY CITY HALL
SIOUX CITY, IOWA
GAS IOWA PUBLIC SERVICE 502 SIXTH ST,
3 SIOUX CITY, IOWA
LEGEND
SYMBOLS
EXISTING NEW
s = CONTROLLER
AREAWAY
o = PULL BOX s
a PULL BOX IN AREAWAY
. . METAL POLE
Q @ WOOD POLE
——.—-— INTERCONNECT IN AREAWAY OR ON STRUCTURES
OVERHEAD INTERCONNECT CABLE
————— — — — ——  UNDERGROUND INTERCONNECT CONDUIT
Sp————— RAILROAD .
CONTROLLER IDENTIFICATION
€ 13 FUTURE CONTROLLER IDENTIFICATION

LOCATION IDENTIFICATION
CURB

IOWA POWER SERVICE
NORTHWESTERN BELL TELEPHONE

PULL BOX

ENCLOSURE
CONTROLLER
CONTROLLER CABINET
EXISTING

CONDUIT ENTRY TO EXISTING BASE (POLE,CONTROLLER, ETC.)

SIGNAL
CONDUIT

CONTROLLER COMMUNICATIONS ENTRY CABLE (6)
TRAFFIC COMMUNICATIONS CABLE
OVERHEAD TO UNDERGROUND INSTALLATION

CONTROLLER COMMUNICATIONS ENTRANCE CABLE CONNECTION TO IBT LOCATION

CONTROLLER COMMUNICATIONS ENTRANCE CABLE CONNECTION TO TC CABLE LOCATION
COMMUNICATIONS CABLE (6 PR) FROM MAIN CABLE,OR IBT,INTO CONTROLLER CABINET

STATE OF IOWA

WOODBURY COUNTY

CITY @F SIouX CITY

FEDERAL AID URBAN SYSTEMS

TRAFFIC CONTROL SYSTEM
IMPLEMENTATION PLAN

THE IOWA STATE HIGHWAY COMMISSION STANDARD SPECIFICATIONS FOR
'CONSTRUCTION WORK SERIES OF 1977 SHALL APPLY TO WORK ON THIS PROJECT
(PLUS CURRENT SUPPLEMENTAL SPECIFICATIONS AND SPECIAL PROVISIONS)

J{:.'ﬂzv Nl ol S o
i amnls y { ¥

LOCATION MAP

e ——

o 3 2/3 ¥ 2 mile

INDEX OF SHEETS

NO.

DESCRIPTION

| TITLE SHEET AND LEGEND

2 KEY MAP

13 =11 IMPLEMENTATION PLANS

12-13| INTERCONNECT

SCHEMATIC |

| T S e = - ol

PREPARED BY

Jhk & associates

- | HEREBY CERTIFY THAT THIS PLAN AND
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NOTES!
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NOTES:
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14 th

| 4
/I8 th /
Jlon / Gegneer

Terminate CE.coble
@ / In condunt cobie for future
I sgnal (LN4)

natall conduit st (piug)

Install CC cobk/_\‘w/ for future signol (LIN4),

| 4CC/TC (LN3 8 LN4)

STREET

—

T~ Install heod Quy

BT Y T —

STREET

1PS

STREET

| o

(u.s. 7s)

IPS

Install heod guy.

STREET

el

.Invert IPS street
light brackets (by others).

Iinstall heod guy °

"\

SESE TSR =, — |
cC/ e =~ = I
S AL & r Raise IPS street
> light to provide
3 odequate -
@ clearance w
(by others). w
[+
-
. (%2}
o \
)
. f
= % ! Install head guy.
i oY
- = )
g Install pole and head guy
@ sl .
9 th STRE ] Install head guy.
- CC/TC(LNI).
_— - :
' \

—
Iinstall CC com

J J

)
/z\s&' NOTE 1
Install TC coblc<

IPS

e -

Lower NWB drops.
3 poles (by other)

STREET

Raise I1PS street light

SEE_SHEET 8

IPS/NwWB

install heod guy
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W.

W. 7th ST.

- W. 4th ST.

TRI-VIEW AVE.

o=

36th ST. "»ma.--Ol

STONE PARK BLVD. S S
: |
NORTH ENT.
SOUTH ENT.
W. 28th ST. ®_(J®
W. 24th ST. @—(>
Pl =%
W. 19th ST, WUiNg) .
4 |
W. 14th ST,
8th ST.

SCHEMATIC DIAGRAM

Existing Signal

Future SIQNOI.

Troffic communications cable 1o be installed.
Traffic communications cable ( by others)

Existing traffic communicctions cable to be used.

Cable size (pairs)

“Junction box on pole or in pull box.

~ Junction box in controller cabinet.

CICU connection made by connection to a 6 pair
CC cable to be instalied between TC cable splice
in junction box, Type 4 A or 5A pull box ,or splice
enclosure and controller cabinet terminal.

CICU connection made by connectionto TC cable

TO0
SOUTH
SIoUX CITY
(I5 FUTURE SIGNALS)

PEARL ST.
DOUGLAS ST.
PIERCE ST,

CB 38,

@

S

I\CABLE I-5 T

%é @
| MBS A
0

=
L2
e
4
4
[+ a4
@
w
<z

1-45

CABLE

>
v

o ¢
©
©

0
C:etér 1-44
c‘g a3

0
B

& CABLE i-4

e
5
6

@

CABLE 3-)|
A

0
8

CABLE 2-3 (2-1A)

NOTES

I. Terminate TC coble in junction box on
ulility pole for future extension by others,

2. "Tenminate TC cable in junction box on
utility pole for communications connection

fo NWB.
o . 3
z i <
17 (2] z
» w o
o 4 o
s S S
8th ST.
7th ST
Ce3zp 6th ST.
CABLE -1
A
CB 24, Sth ST.
®© =
|
| gt
| zn- Tel circuit fo GW/4
--4‘ n < 4th ST,
TEL cirouit @ ;
-2
S
e N
@ \ca',\ (39/ 3rd. ST.
SEE NOTE 2

® & ———

INTERCONNECT
SCHEMATIC
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CABINET FOR
TEST CONTROLLERS AND DISPLAYS

ALL DIMENSIONS ARE APPROXIMATE

STORAGE SHELVES

ALL DIMENSIONS ARE APPROXIMATE

ALL DIMENSIONS ARE APPROXIMATE

L L L 24" o 24 i " .
ki § i i 9 % "
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W | = = BT | e ' = e
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1 el
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Sidewalk
[
II H“‘/'_\Bvich wall
" ’ . . -
i !
] . 7 Hy |
X GENERAL NOTES: .
To)e .01 Bearh, - \ Face of curb » I. All work within areaways shall be coordinated ]
ROW I S 2 with the Engineer and oreaway tenant.
o 2. Conduit entrances to areaways shall be waterproof. P
A G Any see page problems shall be corrected by A ROFILES OF AREAWAYS

H /\,?J:::';n::::r the contractor prior fo final occeptance.

L specified.. 3. Work within areaways shall be performed

] with due regard for occupant safety. Work

area shall be cleaned up of all debris ond all

2% 72277

H "“::"’ggmz:"“ggw_" material neatly stocked prior to end of workday.
Tl M variante m"sie"
VIEW A -% = 5 Y Concrele Beamns o Sidawdik
S \\ — f N -
\ i 3 . i . ! g
\ y 5 i . .N Z'Coﬂd it
. 1
N SEE TYPICAL CROSS SECTIONS Gt Type 5 PB. ?
Building \\\ H 2 Drill hols through wall ond install conduit. Grout
\ . : Kl around conduit for water proof seal.
\ R A B U,
\ Type 5 PB. - R S SR I e Install conduit above
. \ panded ceiling, if existing
. Suspended ceiling

tn

NN

4——nstall 2" conduit

AREAWAY TYPICAL

DETAIL A

TYPICAL CROSS SECTIONS OF AREAWAYS

"
o L 8 -12 ’
e i T i Concrete Sidewalk
. ariable F/ idew: ariabie / Faos ot cirh
- = { A = LT
e~ P ey pep——
: Corcrae Baarn: ! i ) RO yConcrete Beam/ 72 "\
ROW. L | ———False ceiling /M—* Install conduit below
e — Attach 2" conduit_,—— stesl braces(if sxisting).
F Variable fo beams using | 172 ’
lag bolts and | | Ses Plans _{L o

stesl straps. \ /Comrou Beams /—\ / Sidewalk

©1 A - - beam - o
o fuise coing 48 2 b R |
3 directed by the . o . " : ]
. Engineer. r*—Brick wall E N | /z conduit
wag— Brick wall Type 4 PB.
Drill hole through wall and install conduit. Grout
around conduit for waterproof seal.
E 88 +*
o
T Y.
CROSS SECTION A . CROSS SECTION B s .
15" -19" Sidewalk 4 1o &'
%L Variable %L /Sid.-nll . v Variable = ], renforced concrete. DETAIL B
- Heag _
T T o -
Concrate Boo;nsi? FM RO.W /"‘/'07 i
AOW: Cat A aut oot = :
y S, Lt
yYarable o9 bois ond I sieel.
5 S e —-—‘—Sunp:-d-d calling strops.
2 .
2 Attach conduit to °
3 above suspended ceiling, 3
2
re—Brick wall | brick wol
* N -
CROSS SECTION C ' CROSS SECTION D

AREAWAY DETAILS

| rga _mcao LA L0 ek

avave



FRONT VIEW=> cﬂ

QYA

entrance.

/Comrollor Cabinet

Chamfer '.W'|n

all sides | x 1.,

N

AN

3/4" cond. for

cable entrancs.

2.2" /’E ground wire.
2 N
| catl i 2" cond.
Spa : f 6 ground wire. communications
\ariable

g

Service entrance.

Pole saddie

Stainless
stesl srrap

Remove all existing
controller mounting
hardware.

New or existing signal
pod::m, strain pole, ==
or mast arm pole.

\//,

2y

grou

\g' 5/8" copper clad
nd rod

TYPE M-I

SIDE VIEW =>

As located
the Engineer

MOUNTING

Install new
controller cabinet.
Drill cabinet floor
o fit conduit.

TYPE M-2 MOUNTING

| 2-2" conduit cable entrances.

3/4" cond. for
ground wire.

| _— Bolts as required by
cabinet manufacturer,

Police Lul\
s

i ey [ e
I~

C
=14
—h

Controller Cabinet

Drill and mount to fit
an'.lr, according to

Grounding lug

As located by
the Engineer
(new installation)

5 T Adapter

41/2" 0D pipe.
O 8"
above
grade
2" min
G

8' 5/8" copper clad
qround rod.

A

4" x 18" anchor bolts.
Thread 6" with 2 nuts and
2 washers each.

2-2" conduit

~To pull box or pole foundation,

~To service - Install 60 amp. disconnect
swilch nedr service point.

1" condult

8 ground wire,

TYPE M-3 MOUNTING

CONTROLLER CABINET
TYPE D

Fan
PR— Cabinet Lecl\
Frmney
Police Locl/
)

CABINET SIZE

el w W 0
B 3° 20" 14
C 36" 22" 15"
D 48" 34" 7"

i

CONTROLLER CABINET
TYPE B ANDC

CONTROLLER CABINET
AND MOUNTING DETAILS




!i

INTO EXISTING POLE FOUNDATION
(TYPICAL)

NEW CONDUIT

/ New conduit

TOP VIEW =>

@
(l
A

Drill foundation for new conduit
entrance. Avoid domaging existing
conduit , conductors and anchor bolts.
Contractor shall repoir such domages
at no extra cost. ‘Where approved by
the Engineer foundation may be chipped
instead of drilled for the conduit
entrance. Bond new conduit to ground
rod. After instollotion of conduit, ploce
yrout to weal arcund conduit ond pole
base,and return foundation to normal

i
Seal all conduits, ofter
cable installation, with —/
duct seal.

Pole or pedestal

C ] appearance.
RN G =~ ——
: R Bl ==
Existing foundation. L S | A\
. 6 | 1 N
B yi ] :IL‘ h
SIDE_VIEW=> SR et
§ s / |:
L/ 1y
Existing conduit )' /| Iy
| oot X
300 M 1!
—’| 1 h 14
» Al 1!
1 || New conduit,as shown on plans.

NEW PULL BOX AT EXISTING POLE FOUNDATION
{PYRPICAL) "

Remove cut conduit

Seal all conduit,after cable

W installation ,with duct s=al.

Cut ,ream ,and threau existing
conduit, and install grounding
bushings and bonding jumpers.

Pull box ———_ |
Cut anchor bolts

Chip existing foundation
for pull box instaliation.

\ I’G'min
q}mﬂi \ Clean crushed rock.
- |

i / \E.isnng conduit
Existing conduit

e Existing foundation.

NEW CABLE ENTRANCE INTO
EXISTING CABINET ON STEEL POLE

Existing cubinﬂ\

Drill cabinet for
conduit conmcﬁon\

Exinting condult,

New 2" conduit

NEW PULL

N

|_—Drill and tap hole for conduit.

| e Install new cables inside pole
through new conduit to controller,

BOX IN EXISTING CONDUIT

(TYPICAL)

Seal all conduits,
after cable installation,
with duct seal.

Install grounding bushings
and bonding jumpers.

Crushed rock as shown
on pull box detail.

info pull

cutting conduit.

Remove cut conduit

Cut,ream ,and thread existing conduit,
install coupling and new conduit bend
box

Remove conductors before

Install grounding bushings
bonding jumpers.

on plans.

NEW M-I CONTROLLER MOUNTING
AT EXISTING M-3 MOUNTING
LOCATION
(TYPICAL)

/Exis!inq foundation

__r:t'!a"min.
| New foundation to have

M some dimensions as M-l
foundation, with exceptions
as shown.

————— - __IB' min.

[~ Concrete step

New foundation,cast
around existing foundation. ¥ ~——"————

/’—D Type cabinet

Extend existing conduit by

removing ground bushing,installing
/couplinq,mpph.ond new ground
bushing. Bond all conduit to
ground rod.

Seal all conduits,after
cable installation, with
duct " seal.

Install  3/4" conduit for ground
wire.

2" Mi@— i

Existing M-3 foundation.

e
r ! i |
1
Chip existing base for. 1
instaligtion of new w‘m\: /I

if necessary

. ® 6 ground wire.
i New conduit J lL T
i —4 8'- 5/8" diom , copper clad
| — ground rod:
Existing conduit o '

New conduit as shown

Existing conduit.

DETAILS
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4" stesl pi i . CC/TEL -1 Connection of CC cable to telephone circuit
:p :";n:rn.'t: ;::'.'C:or" Hi = performed in a junction box.See detail below.
shall have embossed non-skid ; 1nge Terminal strip- Type A only CC cable shall run continuously from splice
pattern. Galvanize after fabrication. / fo terminal strip in controller cabinet.

Type 4-Wall mounted Fo : . 3
f,. ________ Type 5—Ceiling mounted ? . . "CC/TC-1| A branch splice performed in a junction box or Type 4-6 P8
} ¢ . Type 6- Waterproof with neoprene cover gasket X : See detail below.CC cable shall run continuously
Il TRAFFIC for installation In Perry Creek Storm Drain. 2 from splice to terminal strip in controlier cabinet.
Vlc wa | SIGNALS - H‘j b | T I . 5 . :
L | /5 Dia lift hole b VR T | 12" f CC/TC -2 A branch splice in a pull box or manhole as
\f " A [ | ( . ’ 2 Ey g - 1 . shown on the.plans. Splice shall be performed in
NS ———= 3/8 E:'-;nho:'-'dwn ¢ 'L———J_—_—_:PI iy a reenterable enclosure conforming to the requirements
Hold down bolts . of the special provisions. CC cable shall run
NOTES : L— Ls S . continuously from splice to terminal strip in
e COVER MOUNTING DETAILS ; . controller cabinet.
.- Bull Box sxteaions shell { = = 9 . ;
::, '"’.{21".?.;,,‘,.’,‘,‘1‘;".’.1 . . I k cC/TC-3 TC cable is brought into controlier cabinet or other
> ; 18 >~ | TC cabl ; )
2. Top of pull box shali be Precast reinforced concrete Tamper proof screw enclosure. cable to be terminated (both ends
flush with grads or top By 7 . on terminal strip located in enclosure.
of curb except In unim; " Bon_qu jumpers_Secure to grounding
areas.The box shall be i “""{ Z o 8| . CC/TC-4 An overhead branch spiice performed in a reenterable
p:;:cd with m;..l 172 . IT T enclosure conforming to the requirements of
above surrounding grade. p . . .
3. Where applicabie :ull f == TABLE OF DIMENSIONS—— ¢ (D ’) 6" (\ (3 ::?nﬁls\z;ﬁ:qlly Pfrr:r:s;:lntzocﬁ) ::I::;n:’:ﬂl:'fi:hin
el I swsetn [ L T q T¥ T } T i 2N ot cobint
n ur B - —
wlm side of foundation ks "ot [16'E 12t . =
facing traffic. Typse | 25 2 i .
a2 35" art |22°| e 3 Terminal strip- Type A only
% % 2" knockout (8 total)
p o ﬁ Type 3 si" 2| ag"t |33 3 2 .

£ £ ! .
ol fo 2 Constructed from 14 gauge steel. Hot-dip galvanized

sml‘ reinforcing l,\'ﬂ"lth as reguiarly used in the after fabrication, Primer coat and two coats qrey

p of the

or. paint. Mounting holes (4) to be drilled in bottom.
¥ Concrete all oround (pour in fleid) . All dimensions approximate.

Install only when pull box
is located in roadway or other
traveled area.

PULL BOX TYPES I, 2, and 3 , " PULL BOX TYPES 4,5, and 6 COMMUNICATIONS/CONTROLLER CONNECTION
PULL BOX DETAILS

d (= i =
y x 3 : £ } Secondary
s required by local
. electric utility ‘ &3] As required by } . DETAIL A
: \ [ [\\‘L 1" weatherhead local electric utility ? =DETAIL A
| A /
L \ . .
IS Voit A.C, Service 2" conduit
e o ; 2" malleable iron condit hub wih %
cable ;: i 40" min. i recessed Neoprene ring seal outside
: T i f Bond and ground all cable g box and lock type tabs with ground screw.
: _—— elephone  cab . shields using bonding connectors
i H and No. 8 ground wire. All TC or TEL cables.
12" min. spare conductor pairs fo be ] P
grounded. ¥ = E - \__—— Conduit
ground St 2 ra———3/4" p| |
#on Bri plywood
g-" y \IO" radius minimum 2" weatherhead / shiep'd -g s
i g Terminal ]
Weatherseal -install sealil ! : ; ) ] L
2 condut bushing with locking collarr.‘q Z' conduit Tm?hom drop ( supplied glsuggd‘m___‘.iu 3 1| strip. ! Meter base
rs. =
Wire staples on ol  condilt by Telephone ‘comparny ) = HR— b | " )
2" centers. f e : s i : " Close nipple
' Galvanized 2 hglc 3 ' b ; ® ¢ + ! & . &
i t P condui sconnect swi
g:\.t:n'.up‘ o Galvanized 2 hqle /— l o i z . ! Amp i
=y pipe straps on 5 | - ET"—' (fCoverlon_\;H)ed i \ : 2
. e e TC/CC jungtion box centers. \ TEL/CC junction box i} =7 or clarity ] ,
£1omunc =) (Detail A) ' % B st Detail A) =2 i ! ) Conduit hub
1 i -
: . wire s b
Service equipment location ¥ Service equipment location . ok A 4 L5 T
( Detail B) . ( Detail ;1 3 ) 1" conduit
2" conduit hub \
. ¥ i ‘ Conduit clamp
%6 Ground wire 2" conduit
~*3 Ground wire ; . s Ghe 2 5 5 2
. A Ground wire abricate weatherproo x of 14 ga. steel.Box to be
: ¥ ,L *% Ground wire ——] dipped galvanized after fabrication.Cover to be side hinged
[Crcie o (w yﬁ%;#.%—‘—,ﬂ, % N k"'m with a neoprene seal and secured with tamper proof screws.
Ground wire clom el 7 o o . ’ s
4 Ground wire clamp CC/TC-l or CC/TEL-I JUNCTION BOX Service Equipment Location
i ' 5/8"dia by 8' copperciad Il_dimensions approximat All_dimensions _approximat
NOTE : ot A s ground  rod., Al dmensions opprorimate. Al dimensions _ooprosimate
TC/CC junction box installed for

future signal shall consist of a
complete installation except that
the CC cabie shall not be instalied
and the conduit riser shall extend
only to location where it shall
be sealed.

All_dimensions 9pproximote ZAll_dime w—f?l_'—%
CC/TC-1 CONNECTION CC/TEL-1 CONNECTION

CABLE AND SERVICE INSTALLATION DETAILS




IN-LINE POLE SPLICE-WOOD POLE

BRANCH SPLICE -WOOD POLE

Coble lashing clomp.
Luminaire mast arm.

06! loshing wire with one 360°
spiral per foot or figure B integral
messenger cable.

E:

Street light bracket.
min. for ungrounded brocket.

ronce may be reduced to 4 .
&oundcd bracke! excep! that 1\19\‘

s Iu? mﬂgi o ~~~\.<g;l.l Cable lashing clomps
brocket ground. - \/-"§ s
I %0 3/4" Spacers
' Sy —
Reenterabie splice
losure.
I s Telephone cable \Expumion loop. 2
Guy — Expansion loop.
Split bolt connector —‘-‘
I +6 ground wire secured = . \
by wire stoples on 2’ centers. \
FALSE DEAD-END AT SLACK SPAN
BRANCH SPLICE -
STEEL OR ALUMINUM STREET LIGHT POLE
I DETAIL B Faise deoex Slack span
SoRNG o
I Adjustable pole band. FALSE DEAD-END AT i;_n — o S § e e e v
Hot dip galvonize. : CABLE EXTENS|0N ARM /
Luminaire mast arm '1 Traffic control cable.
I Guy
I Cable lashing
£ Cable extension orm.
Slack span =;
I Strandvise
Guy as directed by +
DETAIL A engineer . &

28 :

I £R : : _ .
_a— Adjustable pole band. :i - ‘l'.":gp:l':?-":.“ &
Vot 45 yuhvonize: L‘g§§ CABLE INSTALLATION
. oL s 3/4" Spacers
| Lesss DETAILS
Guy clomp .

W i i L . [ onre | T8hnted® | e | %8T (a5



MINIMUM CLEARANCE TO
TELEPHONE CABLE

-3
E
Traffic control
cable. o
Telephone cable

SPAN CLEARANCE

May drop below line A-A'

Traffic signal cable
D=Sp-St +30"
D must be af least 40"

Grounded neutral associated with conductors of up to
22 KV_(any span length)

of 750V. and less

Traffic signal cable.

D=Sp if Sy is 30" or more.

D*Sp-St + 30" it Sy is less than 30"
D must be at least 40"

Spans over 150" - Power conductors
must not be below line A-A'

Power conductors of 750 volts or less

GUY ANCHOR ASSEMBLY

3/8" T-strand galvanized
Guy cable. 2

16 gage galvanized Guy gquard.
Half round shape or approved equal.

3 bolt cable clamp or
aye type strandvise.

Distance fto fit Thimble.

Galvanized steel wirs
rope Thimble

Natural ground line.

VY S SN NN N NN

min.

Thimble eye screw type anchor. ©
Length determined by depth and

installation angie. Expandable

anchor may be substituted for

screw type.

CABLE INSTALLATION DETAILS

TRANSFORMER ,REGULATOR, OR CAPACITOR CLEARANCE

40" min.

CLIMBING SPACE

Climbing spacs

An unobstructed vertical climbing space consisting of an
imaginary 30" square box extending &t least 40" above and
below the highest cable facility shall be provided. Traffic
control cable, riser and junction box shall not be located
within the climbing space. Techniques for maintaining the
climbing space where drop wires are involved is shown
above.

Traffic control cable.

' ATATE ] ’iﬂ" -9-:°
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