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Project Description

Project Scope

The City of San Antonio is soliciting bids from qualified contractor(s) to install, replace
or remove components of existing traffic signals located throughout the City of San
Antonio. Unless otherwise noted elsewhere, the City of San Antonio will furnish
equipment to be installed.

Services will include, but are not limited to, the installation, removal or replacement of
vehicle detectors (VIVDS and/or radar), vehicle signal heads, pedestrian signal heads,
pedestrian detectors (push buttons and/or audible pedestrian signals), LED signal lamp
units, CCTV’s, and traffic signal controller cabinets. Upon completion of each task
order, fully operational systems will be required.

This contract is intended to provide installation assistance for various programs
designed to upgrade specific equipment at existing traffic signals. This contract is not
intended to be used to provide response maintenance assistance. Typical work orders
may be as follows:

1. Changing out all LED lamp units for vehicle and pedestrian signal heads at
several intersections along a corridor. ‘

2. Install VIVDS cameras, including cabling, at various locations citywide.

3. Install Audible Pedestrian Signals (APS), including cabhng, at various locations
citywide.

The contractor will be required to install and make fully operational equipment
furnished by the City. Any ancillary items needed by the contractor for a fully
functional installation are the responsibility of the Contractor and shall be subsidiary to
the applicable bid item.

These services are required by the Public Works Department Traffic Management
Division.

Project Duration and Amount

This contract is a Task Order contract and task orders will be provided based on
requested projects and available funding. The contract shall be terminated 365 calendar
days after the first task order’s notice to proceed. The construction time for each task
order will be determined by the Project Manager.



Important Notes

1.

10.

11.

12.

All work shall follow the 2008 Edition of the “Standard Specifications for
Construction” published by the City of San Antonio and any Special Provisions
for this contract.

All cost associated with the following items shall be included with other
applicable items:

Insurance and Bond

Item 100 - Mobilization

Ttem 101 - Preparing of Right of Way

Item 530 - Barricades, Signs and Traffic Handling

Item 540 - Storm Water Pollution Prevention Plans (SW3P)

SESRoR- RS

. Unit prices established shall remain valid throughout the duration of the

contract.

The quantities shown are estimated quantities used for budgetary purposes
only. There is no minimum guarantee on the amount of work shown on the
proposal with the awarding of this contract.

. The projects will be assigned as they become available.

Workers exposed to traffic will be attired in bright, highly visible clothing at afl
times and all work zone safety rules must be adhered to.

The Contractor shall continuously execute work until work is completed.

Task Orders will be coordinated with Contractor prior to issuance; however
Contractor is expected to be sufficiently staffed to complete multiple task orders
if needed.

A written schedule of work is required before beginning work. Any deviation
from this schedule will require approval.

Final adjustment of any equipment installed, as required by the Engineer, shall
be done by the Contractor and shall be subsidiary to the applicable bid item.

All traffic signal equipment installed shall maintain a minimum clearance of 3’
radius from neutral overhead electrical lines and 10° radius from primary
overhead electrical lines. Additional clearance requirements shall be as directed
by the electrical utility company.

Any damage done by the contractor while performing the work under this
contract will be corrected by the contractor at his expense. The decision to
repair or replace items damaged will be at the Engineer’s discretion.



CITY OF SAN ANTONIO, TEXAS
GOVERNING SPECTFICATIONS

All City of San Antonio Standard Specifications and special specifications applicable to this project
arc identified as follows: .

CITY OF SAN ANTONIO
STANDARD SPECIFICATIONS FOR CONSTRUCTION
- JUNE 2008 AND LATEST REVISIONS

ITEM DESCRIPTION

100 - MOBILIZATION

101 - PREPARING RIGHT-OF-WAY

102 - OBLITERATING ABANDONED STREET

103 - REMOVE CONCRETE

104 - STREET EXCAVATION

200 - FLEXIBLE BASE

203 - TACK COAT

205 - HOT MIX ASPHALTIC CONCRETE PAVEMENT

206 - ASPHALT TREATED BASE

208 - SALVAGING, HAULING & STOCKPILING RECLAIMABLE ASPHALTIC
PAVEMENT

500 - CONCRETE CURB, GUTTER, AND CONCRETE CURB AND GUTTER

502 - CONCRETE SIDEWALKS

503 - ASPHALTIC CONCRETE, PORTLAND CEMENT CONCRETE, AND GRAVEL
DRIVEWAYS

504 - CONCRETE MEDIAN

505 - CONCRETE RIPRAP ,

506 - CONCRETE RETAINING WALL — COMBINATION TYPE

509 - METAL BEAM GUARD RAIL

515 - TOPSOIL

516 - SODDING

530 - BARRICADES, SIGNS, AND TRAFFIC HANDLING

531 - SIGNS

533 - CLEANING AND REMOVAL OF PAVEMENT MARKINGS AND MARKERS

535 - HOT APPLIED THERMOPLASTIC PAVEMENT MARKINGS

537 - RAISED PAVEMENT MARKERS

540 - TEMPORARY EROSION, SEDIMENTATION, AND WATER
POLLUTION PREVENTION AND CONTROL.

700 - COST LOADED PROJECT SCHEDULES

1000 - WEB PORTAL

SPECIAL PROVISIONS
SP-1



SPECiAL SPECIFICATIONS FOR CONSTRUCTION

SUP 1 RATLROAD FLAGGING
SUP 2 RAILROAD INSURNACE
SUP 3 36 INCH VERTICAL PANEL TUBE (YELLOW) WITH TWO (2)
REFLECTIVE MARKERS
SUP 4 MOUNTING PLATES
SUP 5 INSTALLATION OF VERTICAL PANEL/CURB SYSTEM
SPECIAL DETAILS AND NOTES FOR CONSTRUCTION

GENERAL NOTES

ALL STANDARD SPECIFICATIONS ARE AVAILABLE ON CITY’S WEBSITE AT:

http://www.sanantonio.gov/cims/standardspecificationsV2.asp

SPECTAL PROVISIONS

SP-2



SPECIAL PROVISIONS

All work shall conform to the 2008 Edition of the “Standard Specifications for Construction”
published by the City of San Antonio and these Special Provisions.

Ttem 100: Mobilization

Mobilization will not be paid for directly, but will be subsidiary to the various bid items.

Ttem 103: Remove Concrete

. Breaking up, removal and satisfactorily disposing of existing concrete associated with the
modification of traffic signal equipment shall be executed in accordance with this item.

When only a portion of the existing concrete is to be removed, care shall be exercised to avoid
damage to that portion to remain in place. The existing concrete shall be cut to neat lines shown
on the plans or as established by the Engineer, by sawing with an appropriate type circular
concrete saw to a minimum depth of ¥-inch. Any existing concrete which is damaged or
destroyed beyond the neat lines so established shall be replaced at the Contractor's expense.
Where reinforcement is encountered in the removed portions of the concrete, a minimum of 1-
foot shall be cleaned of all old concrete and left in place to tie into the new concrete
construction.

Item 101: Preparing Right — of — Way

The contractor will be responsible for obtaining all permits required to complete the assigned
task orders to include all required permits. This item will not be paid directly, but will be
subsidiary to the various bid items.

Ttem 502: Concrete Sidewalks

Replacement of incidental concrete required by traffic signal equipment modification activities
shall be in accordance with this item except for measurement. Replacement of concrete will be
measured by the square foot of surface area regardless of depth and reinforcing steel needed to
match existing conditions. Concrete to be replaced or repaired shall be as indicated on the plans
or as directed by the Engineer.

Ttem 530: Barricades, Siens & Traffic Handling

The contractor will be responsible for furnishing and installing all signs, barricades, and other
incidentals necessary for proper traffic control, in accordance with Part VI of the Texas
MUTCD, the attached Work Zone Standards and as directed by the engineer. All warning signs
shall be factory made and in satisfactory condition.

In the event of non-compliance with the TMUTCD, the ROW user shall be notified in writing
on the violation. In the event of continued non-compliance, the Director of Public Works may
revoke the Permit, in addition to any other remedies available to the City.

Traffic control setup and maintenance will not be paid for directly, but will be subsidiary to the
various bid items.



Lane closures will require prior approval and shall be coordinated with the City’s Row of Way
Management Office.

Normal working hours will be 9 a.m. to 4 p.m., Monday through Friday. When directed, high
traffic volumes in urban areas will require work during non-peak hours, weekends, and nights.
No work to be performed on National holidays or State observed holidays unless otherwise
shown on plans or approved.

Item 531: Signs

Signs to be installed on traffic signals will be provided by the City of San Antonio. The
contractor shall provide the necessary hardware for mounting on the signal pole, post, mast arm,
span wire or other traffic signal component as directed. All mounting hardware necessary for a
complete sign installation will not be paid for directly, but will be subsidiary to the various bid
items. '

Item 540: Temporary Erosion, Sedimentation, and Water Pollution Prevention and
Control

Cost associated with this item, if necessary, will not be paid for directly, but will be subsidiary
to the various bid items. '

Item 600: Traffic Signal General Conditions

Contractor shall refer to this item accordingly for additional information.  All work shall
comply with the City of San Antonio Right of Way Ordinance.

Contractor will pick up City supplied materials at and deliver salvageable materials to the City
of San Antonio Traffic Signal Shop at 223 S. Cherry St. Confractor will call Tracey Smith at
207-7770 one week prior to beginning work to coordinate equipment pick-up.

Contractor will return to the City any equipment removed and decmed salvageable by the
Engineer. At his expense and with no additional payment, the contractor will appropriately
dispose of any items removed and deemed not to be salvageable by the Engineer.

Ttem 615: Traffic Sienal Controller Cabinet

For task orders requiring the replacement of traffic signal controller cabinets, the City will
furnish cabinets to be installed by the contractor. The contractor shall be responsible for
removing existing traffic signal controller cabinets and installing City issued cabinets on
existing foundation. The contractor shall furnish all additional materials and equipment
necessary to ensure a complete installation.

The Contractor shall ensure equipment inside the cabinet and all wiring is not damaged during
the cabinet replacement. The contractor shall demonstrate to the Engineer’s satisfaction that
field wiring and the equipment has been properly reinstalled in the new cabinet. City forces
will connect the field wiring to the controller and set up and turn on the controfler.

Ttem 624: Ground Boxes

Removal of ground boxes will be measured as each ground box removed. Price is full
compensation for removal of ground box, apron, if any, and any other items associated with the
existing ground box installation as directed by the Engineer. I existing ground box is not to be



replaced, payment will be full compensation for removing the ground box, apron and all
equipment, labor, tools and incidentals required to blend location with the existing finished
ground.

Item 625: Zinc-Coated Steel Wire Strand

For task orders requiring the installation of guy wires with anchors, 3/8” messenger cable shall
be used. Installation of a standard guy or sidewalk guy shall be as indicated on the plans or as
directed by the Engineer and in accordance with TxDOT San Antonio District Standard
FBTP(1)-06. Measurement will be for each guy wire installation complete in place including
anchors, cable; guards and all incidentals.

Task orders requiring the installation of traffic signal span wire shall be in accordance with this
item except for measurement and payment. Span wire installations shall be measured and paid
by the linear foot of span wire installed. All incidentals required for a complete installation
shall be subsidiary to this item.

Ttem 628: Electrical Service

Measurement will be for each fully functioning electrical service disconnect complete in place.
Payment is full compensation for all materials, including but not limited to risers and conduits,
fees and incidental costs in accordance with the payment clause of this item.

Ttem 655: Controller Foundation and Pedestal Posts

Task orders for the installation of controller foundations shall be in accordance with the latest
City of San Antonio Traffic Signal Controller Foundation Standard Detail. The City will
furnish ground boxes required by the plans or standard detail. Contractor shall furnish and
install ground rods as shown on the plans or standard detail. This price for this item shall be full
compensation for a complete foundation in place including the installation controller foundation
ground boxes and ground rods. '

Task orders for installation of ground rods will be measured as cach ground rod furnished and
installed by the contractor complete in place. Contractor shall furnish 5/8 inch X 8 copper
weld ground rods installed in the traffic signal controller foundation pull box or as directed by
the Engineer. Acceptance of ground rod installation will depend on verification of depth of
installation by the City representative.

Ttem 682: Vehicle and Pedestrian Signal Heads

For task orders requiring the installation of vehicle signal heads, the City will furnish vehicle
signal heads with LED lamp units, backplates and mounting assemblies.

For task orders requiring the installation of pedestrian signal heads, the City will furnish
pedestrian signal heads with LED lamp vnits and mounting arms.

For task orders requiring the replacement of vehicle signal head lamp units, the Contractor will
remove existing lamp units and install LED lamp units furnished by the City. Measurement for
replacement of lamp units will be for each lamp unit replaced. The contractor can expect task
orders for replacement of lamp units to be for replacement of all vehicle signal head lamp units
at cach location assigned.



Some vehicle signal heads may have incandescent bulbs. In these instances, the contractor shall
remove all the components required by the incandescent bulb and replace with the appropriate
LED lamp unit provided at no additional cost to the City.

Contractor shall furnish any additional materials needed to ensure a complete installation.

Ttem 683: LED Countdown Pedesirian Signal Module

For task orders requiring the replacement of pedestrian signal indication lamps, the Contractor
will remove existing lamp units and install LED countdown pedestrian signal modules furnished
by the City. Measurement for replacement of lamp units will be for each lamp unit replaced.
The contractor can expect task orders for replacement of lamp units to be for replacement of all
pedestrian signal head lamp units at each location assigned.

Some pedestrian signal heads may not have the LED countdown pedestrian signal modules. In
these instances, the contractor shall remove all the components required by the existing
pedestrian signal indication lamp and replace with the appropriate LED lamp unit provided at
no additional cost to the City.

Contractor shall furnish any additional materials needed to ensure a complete installation.

~ Item 684: Traffic Sional Cables

All proposed signal cable shall be #14 a.w.g. solid copper.

Ttem 688: Pedestrian Detectors and Vehicle Loop Detectors

For task orders requiring the installation of pedestrian detectors (push buttons), the City will
furnish pedestrian push button/sign assemblics.

For task orders requiring the installation of audible pedestrian signals, the City will furnish the
APS unit to be installed.

For task orders requiring the replaéement of existing pedestrian detectors, the Contractor will
remove existing equipment and replace with ADA complaint pedestrian push buttorn/sign
assemblies fornished by the City.

The contractor shall furnish all additional materials and equipment necessary to ensure a
complete installation.

Ttem 693: Internally Lighted Street Name Sign Assemblies

. For task orders requiring the installation of internally lighted street name signs (ILSN), the City
will furnish the ILLSNs, legend, and mounting hardware.

The contractor shall furnish all additional materials and equipment necessary to ensure a
complete installation.

Item 694: Video Imaging Vehicle Detection System

For task orders requiring the installation of video imaging vehicle detection systems (VIVDS),
the City will furnish the VIVDS camera assemblies, mounting hardware, and cable. The



contractor shall focus and zoom the cameras as directed by the Engineer to ensure a fully
functional VIVDS installation.

The camera assemblies shall be mounted above the roadway on the mast arms and/or luminaire
arms, as directed by the Engineer. Camera assembly height shall be a minimum of 25 feet
" above the roadway or in accordance with manufacturer recommendation to obtain optimum
detection, as determined by the Engineer.

For installations requiring a luminaire arm, the City will furnish the luminaire arm. The
contractor shall furnish any ancillary items needed to mount the luminaire arms to the wood or
steel strain poles.

Payment of processor unit installations will be full compensation for the installation of all items
required for a fully operational system including but not limited to installation of power
distribution panel, surge arrestor and related wiring.

The contractor shall furnish all additional materials and equipment necessary fo ensurc a
complete installation,

Item 696: Radar Vehicle Detection Devices (RVDD)

For task orders requiring the installation of Radar Vehicle Detection Devices (RVDD),
including: Radar Advance Detection Devices (RADD) and/or Radar Presence Detection
Devices (RPDD), the City will furnish the radar sensor, power and surge protection panel or
module, mounting hardware and communication and power cable(s).

The contractor can expect installation of these devices to be on existing poles. The contractor
shall make field adjustments as necessary and as directed by the Engineer to ensure a fully
functional RVDD installation.

The contractor shall furnish all additional materials and equipment necessary to ensure a

cormaplete installation.

Item 697: Closed Circuit Television (CCTV) Cameras

For task orders requiring the installation of Closed Circuit Television (CCTV), the City will
furnish the camera, mounting hardware and communication and power cable(s).

The contractor can expect installation of these devices to be on existing poles. The contractor
shall make field adjustments as necessary and as directed by the Engineer to ensure a fully
functional CCTV camera installation.

The contractor shall furnish all additional materials and equipment necessary to ensure a
complete installation.
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ITEM 696

RADAR VEHICLE DETECTION DEVICES (RVDD)

696.1. DESCRIPTION: Furnish and install Radar Vehicle Detection Devices (RVDD), including:
Radar Advance Detection Devices (RADD) and/or Radar Presence Detection Devices (RPDD)
to detect vehicles on a roadway via processing of radar electromagnetic waves and provides
detector outputs to a traffic signal controller or similar device.

696.2.

DEFINITIONS

A.

RADAR: Radio detection and ranging. High frequency clectromagnetic energy waves used
to detect, identify, and determine the range, direction, and/or speed of an object such as a
motor vehicle.

Radar Vehicle Detection Device (RVDD): Device that emits electromagnetic waves and
senses return waves from passing and/or approaching vehicles. The RVDD shall be spatially
monostatic; the transmitter and receiver shall be located on the same sensor device.

Radar Advance Detection Device (RADD): Device that accurately and continuously
detects, tracks, and identifies speed of approaching vehicles simultaneously to an intersection
in the selected direction of travel. The RADD is capable of detection as described in section
696.3.A. The RADD shall maintain detection of a vehicle moving within 100 ft. to 500 ft.
from the device as programmed by the user.

. Radar Presence Detection Device (RPDD): Device that accurately and continuously detects-

and tracks approaching vehicles simultaneously to an intersection in the selected direction of
travel. The RPDD is capable of true presence detection as described in section 696.3.B. The
RPDD shall maintain detection of a vehicle moving or stopped within a programmed
detection zone set up by the user.

Interface Module: Device that interfaces with the cabinet detector rack allowing for contact
closure to occur on a selected detector channel.

Communications Link: The communications connection between the RVIDD processor unit
and a local area network (LAN) or laptop computer.

. Detection Accuracy: The measure of the basic operation of a detection system (shows

detection when a vehicle is in the detection zone and shows no detection when there is not a
vehicle in the detection zone).

. Passage Detection: The ability of a vehicle detector to detect the passage of a vehicle moving

through the zone of detection and to ignore the presence of a vehicle stopped within the zone
of detection.

I. Presence Detection: The ability of a vehicle detector to sense that a vehicle, whether moving

or stopped, has appeared in its zone of detection.

J. Delay Timing: When selected, applies delayed contact closure to the associated detector

charmel input. When a vehicle is detected by the RVDS, the delay timing must time out
hefore contact closure is removed from the associated detector channel.

GOVERNING SPECIFICATIONS
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K. Extension Timing: When selected, applies additional contact closure to the associated
detector channel input. When a vehicle is no longer detected within a detection zone,
extension timing must time out before contact closure is removed from the associated
detector channel.

696.3. FUNCTIONAL CAPABILITIES

A. Radar Advance Detection Device (RADD) Capabilities and Reguirements

1.

The RADD shall provide passage detection and contact closure to the interface module for
vehicles approaching the intersection (the unit).

The RADD shall provide vehicle detection, tracking, and speed of moving vehicles
approaching an intersection at a range of 100 feet to 500 feet from the radar sensor.

The RADD system software shall be capable of creating multiple detection zones within
the detection range and applying conditional logic to the detection zones, allowing
contact closure to occur only when logic conditions are achieved by the RADD. The user
shall be able to apply logic gating such as: “and”, “or” to a detection zone from the
software GUI provided with the system. Conditional logic programming will allow the
user to control when contact closure occurs to the detector rack interface module.

The RADD system software shall be capable of minimum and maximum speed settings to
create a desired speed range for contact closure to the detector channel. Vehicles
detected within the minimum and maximum speed settings will apply contact closure to
the assigned detector channel input.

Detection accuracy will be determined by the detection of any moving vehicle or cluster
of vehicles within a defined detection zone and within the minimum and maximum speed
parameters programmed for the detection zome. With four (4) detection zones
programmed, each zone 100 feet in length, a minimum of 95% detection accuracy shall
be required for each zone. Detection zones will be set up between 100 feet and 500 feel.
Conditional logic for each zone shall be set up in the “or” gate position allowing for
contact closure to occur when vehicle speed conditions are met in the detection zone.

The RADD shall be capable of delay timing as defined in 696.2.J of this specification. As
a minimum the user shall be able to program and select extension timing from 0-25
seconds in one/tenth (0.1) second increments from the GUI provided with the RVDS
system.,

The RADD shall be capable of extension timing as defined in 696.2K of this
specification. As a minimum the user shall be able to program and select extension -
timing from 0-25 seconds in one/tenth (0.1) second increments from the GUI provided
with the RADD system. '

The RADD shall be capable of adjusting the extension time automatically based on speed
of a moving vehicle.

GOVERNING SPECIFICATIONS
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B. Radar Presence Detection Device (RPDD) Functional Capabilities and Requirements

1. The RPDD shall provide presence detection and contact closure to the interface module
for vehicles approaching an intersection. Presence detection shall operate as defined in
696.2.1 of this specification.

2. The RPDD shall, as a minimum detect vehicles within a 100 feet, 90 degree cone of
detection from the sensor. Stop bar radar units shall be able to detect vehicles in 10 lanes
of detection. The number of lanes used and detection zones shall be set up and selected
from the GUL )

3. The RPDD shall be able to assign up to 4 detector outputs per unit and capable of using 2
or 4 channel interface modules to the detector rack.

4. The RPDD shall be able to distinguish and omit wrong way traffic from activating an
assigned detector cutput.

5. The RPDD shall as a minimum, maintain a detection accuracy of 95% for each detection
zone set-up on the GUL

696.4. MATERIALS: Provide components necessary for RVDD installation. A RVDD shall consist of
the following components: Radar sensor (1), detector rack interface module (1), power and surge
protection panel or module (1), and all associated equipment required to set up and operate in a
ficld environment including software, serial and Ethernet communications ports, cabling,
electrical connectors, and mounting hardware.

" A. RVDD Interface Module

1. The RVDD interface module must comply and operate with NEMA TS-2 Type 1 detector
rack or Type 170/2070 input file.

2. The RADD shall be capaBle of 16 contact closure inputs to the detector rack. The user
shall be able to assign. each contact closure to an associated detector channel. The contact
closure shall occur through the interface modules or controller module plugged into the
rack. ‘

3. All components of the RVDD housed in the controller cabinet shall be rated to operate in
a temperature range from -34°C to +74°C (-30°F to +165°F) at 0 percent to 95 percent
relative humidity, non-condensing,

4. The RVDD shall provide a “fail safe” operation that triggers when communication
between the radar vehicle sensor and the interface module is broken. Contact closure will
occur on all programmed detector channels associated with the interface module when
“the fail safe is triggered and will remain in this state until communication is reestablished
between the interface module and the radar vehicle sensor.

5. The RVDD shall be capable of either “pulse mode” or “presence mode™ operation. In the
pulse mode, when a vehicle is detected and conditional logic is satisfied, contact closure
will occur for approximately 125 ms. In the presence mode, contact closure will occur
for as long as a vehicle is detected and conditional logic programming is satisfied.

GOVERNING SPECIFICATIONS
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B. RVDD Sensor

1..The RVDD shall be able to operate in all types of weather conditions including: rain,
snow, sleet, ice, fog, and wind blown dust. The RVDD shall be abie to operate normally
and with no degraded performance when the radar vehicle sensor is encased in a 1/2 inch
ice.

2. The RVDD shall be rated to operate in a temperature range from -34°C to 60°C (-30°F to
140°F) at 0 percent to 95 percent relative bunmdity.

3. The RVDD shall comply with all applicable Federal Communications Commission (FCC)
requirements. The manufacturer will provide documentation of compliance with FCC
specifications. Each RVDD will be FCC certified under CFR 47, Part 15, Section 15.245
as a field disturbance sensor or Section 15.249 as an intentional radiator. This
certification will be displayed on an external label on each device according to the rules
set forth by the FCC.

4. The RVDD shall maintain frequency stability without the use of manual tuning elements
by the user.

C. Power and Surge Protection

1. Lightening and surge protection will be provided for power connections and
communications links to the RVDD meeting or exceeding EN 61000-4-5 class
specifications.

D. Software and Communication Requirements

1. The RVDD system software shall utilize a GUI that runs in a Microsoft Windows Mobile
and Microsoft Windows XP environment or newer Microsoft operating system. The GUI
shall graphically illustrate vehicle movement and directionality when detection is
achieved by the RVDD. The software shall be capable of auto configuration upon set up
of the RVDD.

2. Programmed parameters from the GUI to the sensor shall be stored in non-volatile
memory devices such as Flash RAM or EEPROM within the sensor. The RVDD shall
not rely on batter backup or the use of a super capacitor to retain memory.

" 3. The RVDD shall provide a RS232 serial communications link allowing the user fo
interface with a laptop computer and operate the GUL The RS232 serial port shall be full
duplex and will support true RTS/CTS hardware handshaking for interfacing to various
communications devices.

4. The RVDD shall provide an Fthernet communications link allowing the user to interface
the system and operate the GUI via a LAN and using TCP/IP protocol.

5. The RVDD firmware shall be upgradeable by external, local, or remote download via
serial or Ethernet ports,

6. The serial and Ethernet communications ports as a minimum will support the following
baud rates: 9600, 19200, 38400, 57600, and 115200. The user shall be able to sclect the
desired baud rate from the GUL

GOVERNING SPECIFICATIONS
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7. The operator shall be able to save configurations settings to a file or reload the

configurations settings to the RVDD from a saved file using the GUL

8. The RPDD software shall allow for a virtual connection option so that the software can be

used without connecting to an actual sensor.

E. Cabling: The cable end connector shall meet the MIL-C-26482 specification and shall be
designed to interface with the appropriate MIL-C-26432 connector. The connector back shell
shall be an environmentally sealed shell that offers excellent immersion capability. All
conductors that interface with the connector shall be encased in a single jacket and the outer
diameter of this jacket shall be within the back shell’s cable O.D. range to ensure proper
weather sealing. The back shell shall have a strain relief with enough strength to support the
cable slack under extreme weather conditions. The cable shall conform to the following

specifications:

1. Radar Advance Detection Device (RADD) Cabling
a. Shielded, twisted pairs with a drain wire
b. Nominal Capacitance Conductor to Conductor @ 1 KHz <=26 pF/Ft
¢. Nominal Conductor DC resistance at 20°C (68°F) <= 15 ohms/1000 Ft

d. Single continnous run with no splices allowed.

s If communication is éonducted over the RS-485 bus, the communication cable can
be terminated only at the two farthest ends of the cable and the operational band

rate and cable lengths shall not exceed the following limits:

Baud Rate*{ Cable Length

115.2 Kbps 300 ft
57.6 Kbps 600 ft
38.4 Kbps 800 ft
19.2 Kbps 1000 ft
9.6 Kbps 2000 ft

*Note: These represent Maximum data rates. The
data rate used should be the minimum data rate

required for operation.

e. RVDS supplied shall use 24 VDC, the power cable shall meet the following
specifications:

 Two shielded, twisted pairs with two drain wires connected in parallel
« Nominal capacitance conductor to conductor @ 1 KHz <= 26 pF/Ft

e Nominal conductor DC resistance @ 20°C (68°F) <= 15 ohms/1000

GOVERNING SPECIFICATIONS
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e The cable length shall not exceed 600 ft.

If a cable length of 600 ft to 2,000 fi is required, the power cable shall meet the
following specifications:

* 10 AWG conductor size/gauge
¢ Two conductor count

¢ Stranded Cable Type

o Bare Copper Material

e 600 Volt Range

. 90°C Temperature Rating

e PVC/Nylon insulation material
e PVC jaci(eting material

* 40 Amps per conductor

g. Both communication and power conductors may be bundled together in the same

cable as long as the above-mentioned conditions are met.

2. Radar Presence Detection Device (RPDD) Cabling

a.

b.

i

The RS-485 conductors shall be a twisted pair.

The RS-485 conductors shall have nominal capacitance conductor to conductor of
less than 71 pF/Ft at 1 KHz.

The RS-485 conductors shall have nominal conductor DC resistance of less than 16.5
ohms/ (304.8 m) at 20°C (68°F).

The power conductors shall be one twisted pair with nominal conductor DC
resistance of less than 11.5 ohms/ (304.8 m) at 20°C (68°F).

Each wire bundle or the entire cable shall be shielded with an aluminum/Mylar shield
with a drain wire.

The cable O.D. shall not exceed 0.4 inches.

The cable length shall not exceed 2,000 ft (609.6 m) for the operational baud rate of
RS-485 communications (9.6 Kbps).

. The RVDS shall use 24 VDC and the cable length shall not exceed 500 ft (182.9 m).

Both communication and power conductors can be bundled together in the same
cable as long as the above-mentioned conditions are met.

GOVERNING SPECIFICATIONS
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696.5. EQUIPMENT: Provide the machinery, tools, and equipment necessary for proper prosecution of
the work. All machinery, tools, and equipment used shall be maintained in a satisfactory and
workmanlike manner. '

696.6. CONSTRUCTION: Install RVDD in accordance with the details shown on the plans and the
requirements of this item

A. Manufacturing and Testing

1.

2.

The internal electronics of the RVDD shall utilize automation for the surface mount
assembly. The RPDD shall comply with the requirements set forth in IPC-A-610C Class
2 and the RADD with the requirements in IPC-A-610C Class 3, Acceptability of
Electronic Assemblies.

The RVDD shall undergo a rigorous sequence of operational testing to ensure product
functionality and reliability. Testing shall include the following:

a. Functionality testing of all internal sub-assemblies

~ b. Unit level burn-in testing of duration 48 hours or greater

c. Final unit functionality testing prior to shipment.

B. Installation and Training

1. When requested by COSA personnel or purchasing agency, the éupp]ier of the RVDD

shall supervise the installation and testing of the radar equipment.

2. If requested by COSA personnel or purchasing agency, up to two days of training shall be

provided to persomnel of COSA in the operation, setup, and maintenance of the RVDD.
Tnstruction and materials shall be provided for a maximum of 20 persons and shall be
conducted at a location selected by COSA. COSA or purchasing agency shall be
responsible for the cost of training.

3. Instruction personnel are required to be certified by the equipment manufactorer. The

User’s. Guide is not an adequate substitute for practical, classroom training and formal
certification by an approved agency. :

4. Formal levels of factory authorized training are required for installers, contractors, and

system operators. All training must be certified by the manufacturer.

C. Warranty, Maintenance, and Support

1.

The RVDD shall be warranted to be free of defects in material and workmanship for a
period of 5 years from date of shipment from the supplier’s facility. During the warranty
period, the supplier shall repair with new or refurbished materials, or replace at no
charge, any product containing a warranty defect or fails to operate properly after
installation provided the product is returned FOB to the supplier’s factory or authorized
repair site. Product repair or replaced under warranty by the supplier will be returned
with transportation prepaid. This warranty does not apply to products damaged by
accident, improper operation, abuse, serviced by unauthorized personnel or unauthorized
modification.

GOVERNING SPECIFICATIONS
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696.7.

696.8.

2. If a RVDD fails with no visible or physical damage to any electronic/electrical component
of the system or its wiring, then the umit is considered to have failed under normal
operating conditions. A blown fuse or surge protection device failure shall be considered
to have failed under normal operating conditions. Acts-of-God will not be accepted as
excusable unit failures of the RVDD system.

3. Repair or full replacement will be required if a RVDD fails to operate as specified under
normal operating conditions. Repaired or replaced components of the RVDD will be
provided at no cost to COSA. The replaced or repaired units will inherit the remainder of
the failed unit’s warranty.

4. During the warranty period, technical support shall be available from the supplier via
* telephone within 4 hours of the time a call is made by a user, and this support shall be
available from factory certified personnel or factory certified installers.

5. Ongoing software support by the supplier shall include firmware updates for the RVDD
processor unit and external software needed to set up and operate the RVDD system.
These updates shall be provided free of charge during the warranty period. The update of
the RVDD software shall be tested and approved by COSA before installation.

6. The supplier shall maintain a program for technical 'support and software updates
following expiration of the warranty period. This program shall be made available to
COSA in the form of a separate agreement for continuing support.

7. The supplier shall maintain an adequate inventory of parts to support maintenance and
repair of the radar system.

MEASUREMENT: This item will be measured as each RADD or RPDD installed, tested, and
made operational including the radar sensor, detector rack interface module, processor units,
power and surge protection panel or module, sofiware, serial and Ethernct communication ports,
electrical connectors and mounting hardware.

The RVDD communication and power cable(s) will be measured by the linear foot of the cable
type furnished (RADD or RPDD)

PAYMENT: The work performed and materials furnishéd in accordance with this item and
measured as provided under “Measurement” will be paid for at the unit price bid for each item
listed in Section 696.9, “Bid Items”. These prices are full compensation for furnishing, placing,
and testing all materials and equipment, and for all tools, labor, equipment, hardware, operational
software packages, supplies, support, personnel training, shop drawings, documentation, and
incidentals. A power cable meeting the specifications outlined in Section 696.4 “Materials” shall
be included with communication cable and is conmsidered subsidiary to the price of the
communication cables.

These prices also include any and all interfaces required for the field and remote communications
links along with any associated peripheral equipment, including cables; all associated mounting
hardware and associated field equipment; required for a complete and fully functional RVDD
system. .

GOVERNING SPECIFICATIONS
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696.9. BID ITEMS:

Ttem 696.01 - Radar Advance Detection Device (RADD) — per each
Ttem 696.02 - Radar Presence Detection Device (RPDD) - per each

Ttem 696.03 - Radar Advance Detection Device (RADD) Communication and Power Cable — per
linear foot

Ttem 696.04 - Radar Presence Detection Device (RPDD) Communication and Power Cable — per
linear foot

Item 696.12 - Instalt Radar Detection Device — per each
Ttem 696.14 - Install Radar Communications Cable — per linear foot

GOVERNING SPECIFICATIONS
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SPECIAL SPECIFICATION
ITEM 697
CCTYV Field Equipment

1. Description. Provide, install, and make fully operational with the City of San Antonio
Traffic Management System, Closed Circuit Television (CCTV) Field Equipment in
designated field locations and traffic signal cabinets as shown on the plans, as detailed in the
Special Specifications and as directed by the Engineer. - - -

2. Materials.

A. General Requirements. Provide, assemble, fabricate and install materials that are
pew, corrosion resistant and in strict accordance with the details shown on the plans and
in the specifications.

Provide CCTV Field Equipment that is fully compatible with City of San Antonio

‘Traffic Signal Communications System that includes a switch in the traffic signal
controller cabinet. Software compatible with City’s computers will be provided
that allows camera control from a desktop computer through the City’s IP-based

- communications network.

2. CCTV Field Eqﬁipment includes, but is not limited to, the following:

a.

b.

Color video camera units.

Camera lenses, filters, control circuits and accessories.

Camera housings.

Medium duty pan and tilt uﬁits.

Camera control receivers.

Video and caniera control and power cable harnesses, connectors and coax.
Source IID generator.

Video ‘,encoding device to ouput digital video in MPEG4 format.

B. Functional Requirements. Provide CCTV cameras that meet the following criteria:

1. 525 lines per frame, interlaced 2:1, per EIA-170A Standard.

2. No discernible interlace jitter or line pairing on the viewing monitor.

3. Frame frequency of 30 frames per second.

1-12 ' ITEM 697
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9.

‘Width to height aspect ratio of 4:3.
System limiting resolution that conforms to FCC regulations for broadcast signals.

System capable of providing clear, low-bloom and low-lag video pictures under all
conditions from bright sunlight to nighttime scene illumination of 0.85 foot-candle
(fc) with full video AGC (Automatic Gain Control) off.

Color quality that is maintained by a continuous through the lens automatic white
balance for color temperatures from 2850K to greater than 5100K with less than 10
IRE units unbalance. '

Operational in all weather conditions and able to withstand a wind load of 80 mph
without permanent damage to mechanical and electrical equipment.

Equipment that is identical at each ficld Jocation and completely interchangeable.

10. Equipment with communications protocol command sets in the public domain.

C. Electrical and Mechanical Requirements.

1.

Video Camera Unit. Provide color video cameras that are of solid state design,
that meet the following requirements:

o  Digital Signal Processing (DSP):
(1) For digital zoom.

(2) For auto/manual long-term integration (exposure) control, with built-in
frame buffer.

(3) For auto-focus.
(@) For built-in ID generator, with white letters and black outline.

b. Image Pickup Device. 1/4 in. single chip interline transfer solid state color
matrix CCD microlens sensor.

¢. Pickup Device Blemishes. No B]emishes for any iris opening producing any
signal level between 7.5 and 100 IRE, when viewing a uniform white field.

4 Sensitivity. Maintain full p-p video with 0.1 fc., 3200°K incandescent
illumination on the image device face plate with AGC off.

e. Resolution. >350 lines vertical and >460 lines horizontal, measured per EIA-
1'70A Standard.

£ Over Exposure Protection. No permanent damage to the camera when -
pointed directly at strong light sources, including the sun, for brief periods of
time. ' '

¢, Encoded NTSC Video Signal Format. EIA-170A Standard, video output 1
Volt p-p composite. Provide up to 16 dB AGC.

2-12 , ITEM 697
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t.  Output Impedance. 75 Ohms + 5%.

i.  Aspect Ratio. 4:3.

j.  QGeometric Distortion. Zero.

k. Signal to Noise Ratio (AGC Off). 50 dB Minimum (weighted at 4.5 MHz).
(1) Provide a sensor having a minimum of 768 (XI) X 493(V) pixels.

1. Electronic Shutter Speed. Capable of being selectable from. a remote location
with the use of software.

m. Encoder. A video encoder to output digital video in MPEG4 format shall be

furnished as a separate unit if the camera cannot output digital video.

2.

Camera Accessories. Provide an integral lens assembly for each camera with the
following features:

a.  An /1.4 or better glass multi-coated zoom lens with variable focal length from
3.4 mm to 119 mm (35X zoom lense).

b. 12X auto/manual digital zoom.
¢. Motorized iris control with manual override with each lens.

d. Lenses with capabilities for remote control of the zoom, focus and iris
operations. Mechanical or electrical means provided to protect the motors from
overrunning in extreme positions. Lens and controller system capable of

both auto iris and remote manual iris operation.” Capabilities of lens for the
zoom and focus. Motorized iris as opposed to auto iris type, for system control
capability.-

e. Lense wiper assembly with replaceable wiper blade. Provide 2 spare wiper
blades for each CCTV supplied.

Camera Housing.

a. Furnish and install an environmentally resisfant, tamper proof pressurized
housing with 5 pounds psi dry Nitrogen with Schrader purge fitting and 20 psi
relief valve for each camera. Conform to IP-67 Standard.

b Maintain internal humidity of housing of 5% or less when sealed and
pressurized.

s Properly label internal wiring. Use a gas-tight connector at the rear plate of the
housing. Seal wiring to the connector with silicon or potting compound.

d. -Construct viewing window in such a way that unrestricted camera views can
be obtained at all camera and lens positions.

e. Provide a sun shield to shield the entire housing from direct sunlight.
Provide an additional “eyebrow” type sunshield if directed by the Engineer.
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Construct the shield in such a way as to allow the free passage of air between

the housing and the shield, but not form a “sail” to place an excessive load on
the pan/tilt unit in high winds.

Provide entry at the rear and/or bottom for cables and harness, with gaskets at
the entry points to prevent moisture enfry.

Provide a 6 watt low tempera’aire heater with its own thermostat control for
each housing.

Provide lightning protectibn for each camera housing, unless otherwise shown
on the plans.

An alternate design comprised of a camera housing and pan-tilt mechanism
manufactured together in a single assembly may be submitted to the Engineer
for approval.

Pan-Tilt Unit.

da.

Furnish and install a medium duty, anodized aluminum weatherproof pan-and-
tilt-unit at each camera site, conforming to IP-66 Standard. Provide any
mounting adapter and/or attachment required to install the pan-and-tilt-unit.
Show the bolt pattern on submittal. Design mounting for the camera housing
and the pan and tilt unit to withstand a wind load of 80 mph. '

Provide a unit capable of vertical movement of +90° to -90° and horizontal
movement of 360°, full, continuous rotation movement, a tilt speed of 40° per
second, pan speed up to 80° per second, no load, and capable of simultancous
pan-and-tilt movements. : ‘

Provide a unit that has a load rating compatible with that of the camera
housing, camera and all cabling, under a wind load of 80 mph and ,
acceleration/deceleration conditions specified. Provide analyses of the loading
on the pan-and-tilt assembly based on the above criteria.

Use stepper motors.

Ensure that the pan-and-tilt unit has seals and gaskets to protect the motors,
gears, and cables and that the seals and-gaskets are resistant to ozone,
ultraviolet radiation, and other pollutants inherent to all local environmental

conditions.

Provide pan-tilt unit with heater that conforms to NEMA 4X Standard.

An alternate design comprised of a camera housing and pan-tilt mechanism
manufactured together in a single assembly may be submitted to the Engineer
for approval.

Control Receivers.

a.

Mount the camera control receiver inside the camera unit. Ensure that the
camera control receiver will execute all camera and lens functions as well as
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10.

11.

forward communication of commands for the pan/tilt functions to the pan/tilt
control receiver. Mount the pan/tilt control receiver inside the pan/tilt unit.

b. Ensure that when the control receiver receives the data from the camera
controller, it decodes the digital command data signals transmitted through the
communication transmission interface, checks for errors, and acts on valid data
to drive the pan/tilt unit and the camera controls per the furnished camera

control software that follows communications protocols in the public domain or
as approved by the Engineer.

Power Supplies. Include all power supplies required to operate the camera,
pan/tilt and lens movements with the housing, camera control receiver and pan/tilt
unit. |

'Commum'caﬁons Interface. Ensure that the Camera Control receiver will

interface to the TransGuide Operations Control Center through an EIA-232CD port
using a 9600 baud data rate. Provide all necessary connectors and harness to
connect to the communications equipment interface. Provide the RS-232 to RS-
422 self-powered converter, integral to the video communications equipment.

Power Input. Provide 115 VAC + 10%, 60 Hz + 3 Hz, 70 Watts MaXImum

Connectors. Provide and install connectors that are compatible with the
communications equipment interface. Use an AMP type connector and pin
assignments that are compatible with existing installations. Use connectors for
connections at the pan/tilt mechanism, and make connections through a pigtail with
connector on if, coming out of the bottom center of the pan/tilt unit. Use this
connector to make connections to the transmission cables. Supply all mating
connectors. Provide all connector pins and mating connectors that are plated to
ensure good electrical connection and resistance to corrosion. Use pressure tight
multi-conductor MS-type cable connectors for camera connections.

Source ID Generator. Use abuilt-in ID Generator to insert camera ID over each
of the camera-generated videos or as directed by Engineer.

a. Submit a list of proposed camera identification text to the Engineer for
approval before the ID is programmed.

b. Once approved, ensure that the programmed ID is automatically displayed with
its associated video signal.

Video Communication. Instail video communication equipment in the Traffic
Signal Controller Cabinet and connect to the City of San Antonio switch or as
directed by the Engineer. Ensure that it meets the following criteria:

a. Contains all the lightning protection devices for data and video.

b.  Grounded to earth ground.
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12.

13.

14.

15.

16.

17.

18.

. Has connectors for all inputs and outputs for data and video and additional
ports for testing video and communications. Use the external connectors for
testing and for connections to communication devices.

Surge Protection. Ensure that camera installation meets the following
requirements:

a. Pole mounting adapter — Electrically bonded to pole.
b. Pan/tilt mechanism — Electrically bonded to adapter.
o. Camera housing — Electrically bonded to pan/tilt unit.

d. Protected by the appropriate Power and Control Cable surge protector, provide
circuit breakers, radio interference filters, ground loop isolators, lightning
arresters and surge protectors to protect the circuit and the CCTV Field
Equipment..

Power Requirements. Ensure that the CCTV field equipment meets all of its
specified requirements when the input power is 115 VAC £ 10%, 60 Hz = 3 Hz,
and that maximum power required does not exceed 350 watts. -

Ensure that equipment operations is not affected by the transient voltages, surges
and sags normally experienced on commercial power lines. Check the local power
service to determine if any special design is necessary for the equipment. Any
extra cost is included in this item. '

Primary Input Power Interruption. Ensure that the CCTV field equipment
meets all the requirements in Section 2.1.4., “Power Interruption” of the National
Electrical Manufacturers Association (NEMA) Standard TS1 for Traffic Control
System. :

Power Service Transients. Ensure that the CCTV field equipment meets the
requirements for Section 2.1.6., “Transients, Power Service” of the NEMA
Standard TS1T.

Wiring. Ensure that all wiring meets the requirements of the National Electrical
Code. Cut all wires to the proper length prior to assembly. Never double-back
wire to take up slack. Neatly lace wires into cable with nylon lacing or plastic
straps. Secure cables with clamps. Provide service loops at all connections.

Provide coaxial cable between the camera and the communications equipment
interface that is of the RG-59 type with a stranded center conductor with 100%
shield coverage, with a celtular polyethylene dielectric, or a cable as recommended
by the manufacturer of the CCTV Field Equipment.

Transient Suppression. Provide DC relays, solenoids and holding coils that have
diodes or other protective devices across the coils for transient suppression.

Power Service Protection. Ensure that equipment contains readily accessible,
manually reset able or replaceable circuit protection devices (such as circuit

6-12 ITEM 697
09-09



19.

20.

21.

breakers or fuses) for equipment and power source protection. Provide circuit
breakers or fuses sized such that no wire, component, connector, PC board or
assembly is subjected to sustained current in excess of their respective design limits
wpon failure of any single circuit element or wiring.

Fail Safe Provision. Ensure that the equipment is designed such that any failures
will not cause the failure of any other unit of equipment.

Modular Design. Provide CCTV equipment that is modular in design, to allow
major portions to be readily replaced in the field. Clearly identify modules and
assemblies with name, model number, serial number and any other pertinent
information required to facilitate equipment maintenance. C T

Connectors and Harnesses. Make all external connections by means of
connectors that are keyed to prelude improper hookups. Color-code and/or
appropriately mark all wires to and from the connectors. Provide connecting

harnesses of appropriate length and terminated with matching connectors for

interconnection with the communications system equipment. Ensure that all pins
and mating connectors are plated to improve conductivity and are corrosion
resistant. Ensure that conmectors utilizing solder type connections have each
soldered connection covered by a piece of heat shrink tubing securely shrunk to
protect the connection.

D. Environmental Design Requirements. Ensure that equipment conforms to NEMA
Standard 2.1.5.1 and meets all its specified requirements during and after being
subjected to any combination of the following conditions:

I.

AN S o

Ambient temperature range of -29°F to 165°F.

“Temperature shock not to exceed 30°F per hour.

Relative humidity up to 100%.
Moisture condensation on all exterior surfaces caused by temperature changes.

Camera and environmental housing assembly performs to stated specifications over
an ambient temperature range of -29°F to 165°F in direct sunlight and a humidity
range of 0% to 100% condensing. Ensure that the camera will operate without

- sustaining damage over a temperature range of -29°F to 165°F.

Construction.

A.

General. To maximize standardization and commonality, utilize the latest available
techniques in equipment design and construction, with the minimum number of parts,
subassemblies, circuits, cards, and modules. Design equipment for ease of
maintenance. Ensure that all component parts are readily accessible for inspection and
maintenance. Provide test points for checking essential voltages and waveforms.

Electronic Components. Description. Use electronic components to manufacture
electronic equipment.
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A. Materials and Counstruction Methods. Use electronic components that comply with
Electronic Industries Association (EIA) and Joint Electronic Device Engineering
Council (JEDEC) Specifications. Provide industry standard electronic components
available from several manufacturers. When special monolithic integrated circuits are
necessary for cost-effective designs, waiving the multi-source requirements will be as
directed.

Design the electronic circuitry to. cnsure an adjustment range from normal adjustment
settings of variable components. Provide a range of adjustment to compensate for composite
variations in the associated circuitry due to changes in part values during the normal or
specified life of the device. Ensure the range of adjustment can compensate for variations in
replacement parts within the specified tolerances. Unless otherwise shown on the plans,
design the components to be under operating conditions 24 hr. a day for 10 yr. Derate
electronic components by 20% with regard to ambient temperature, applied voltage, and
power dissipation.

On electronic components weighing more than 2 oz., use supports other than the
component’s pins or electrical connectors. Solder electronic components of 2 or more leads
in place. Mark the circuit reference symbol next to the component.

Meet the above requirements and satisfy the following specific requirements for the
different components: '

B. Capacitors. Provide industrial grade capacitors. Insulate the capacitors. Mark
capacitors with their capacitance value, working voltage, and polarity.

Provide capacitor encasements resistant to cracking, peeling, and discoloration due to
humidity and changes in temperature. Provide electrolytic capacitors capable of
operating at least 185°F. Do not use electrolytic capacitors of less than 1.0 microfarad.

‘Use a clamp or fastener to support a capacitor to avoid damage by shock or vibration.
Use a capacitor with a specific ripple or AC voltage rating, if possibly subjected to a

ripple voltage in excess of 10% of the actual DC voltage across the capacitor. Use an
aluminum electrolytic capacitor only when continually energized. -

C. Diodes. If low forward drop is required in logic circuit applications, furnish justification
for use of Germanium diodes prior to incorporation in the design. Mark diodes with the
JEDEC part number, using an industry approved color code or clearly legible printing.
Indicate the diode polarity on the diode case by the use of the diode symbol, by the 360°
band on the cathode end, or by the shape of case.

D. Indicators. Use solid-state (LED) indicators with a useful life at least 25,000 hr.

E. Integrated Circuits. Print the manufacturer's part number and any information required
to install the integrated circuit assembly upon the package. Test integrated circuits with
at least 1 test from each group below:

1. Groupl
e Stabilization Bake
o Temperature Cycling
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¢ Power Bum-in

2. Group 2
¢ Functional test with the device at the manufacturer's maximum specified
temperature

¢  Static and dynamic test per manufacturer's data sheet

F. Potentiometers and Rheostats. Use industrial grade potentiometers. Use
potentiometers with a power rating at least 100%. greater than the maximum power
requirements of the circuit.

(. Printed Circuit Boards.

1. Design, Fabrication and Mounting. Use NEMA Grade G-10 glass epoxy or
equivalent for printed circuit boards (refer to NEMA Publications No. L1 1-1982,
Industrial Laminated Thermosetting Products). Provide a nominal thickness of
1/32 in. for circuit boards not exceeding 2 in. in any dimension. Provide a nominal
thickness of 1/16 in. for circuit boards exceeding 2 in. in any dimension.

Coat the printed circuit board assembly with a protective coating to combat
mildew, moisture, and fungus. Plate the through holes that carry electrical
connections from one side of the board to the other. Use 1 oz./sq. ft. of copper to
plate through holes. Use non-corrosive material for electrical mating surfaces.

Design and fabricate printed circuit boards and the mounting of parts and
assemblies in accordance with MIL-STD-275 (latest revision) except as follows:

e  Mount semiconductor devices on spacers or transipads if the device dissipates
' more than 250 mW. or if the case temperature will rise 20°F above ambient.

* Remove residual flux from the printed circuit board.

¢ Provide a resistance between any 2 isolated, independent conductor paths of at
least 100 megohms when a 500 VDC potential is applied.

Mark operating circuit components mounted on the circuit boards. Reference the
identifying characters to their respective components in the schematic diagram and
m the parts Hst.

2. Soldering. Hand solder in accordance with MIL-STD-55110. Use of automatic
flow soldering is acceptable.

H. Relays. Install diodes across the coils for transient suppression in DC relays. Provide
replaceable relays that do not require special tools for replacement.

I. Resistors. Use fixed composition insulated resistors in accordance with the
performance requirements of MIL-R-11. Provide industrial grade resistors with a 15 yr.
design life. Mark with their resistance value, using EIA color codes or industry
approved marking technique.

Use resistors with a 10% tolerance or better and a resistance variation of no more than
5% over the temperature range 0°F to 165°F. Do not use reststors with a power rating
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greater than 2 w., unless special ventilation or heat sinking is provided. Insulate these
resistors from the printed circuit board.

J. Traunsistors. Use JEDEC registered transistors. Mark the JEDEC part number on the
case. Designate the emitter or collector by use of an industry approved marking
technique.

K. Transformers. Mark transformers with the manufacturer's part number on the case or
frame, using a Radio-Electronics-Television Manufacturers Association (RETMA)
color code or numbered in a manner to facilitate proper installation.

1. Switches. Derate switch contacts 50% from their maximum current ratings.

M.

Mechanical Components. Ensure that all external screws, nuts and locking washers are
stainless steel. Do not use self-tapping screws unless specifically approved by the Engineer.

1. Provide parts that are made of corrosion resistant material such as plastic, stainless
steel, anodized aluminum or brass. '

3. Protect all materials used in construction from fungus growth and moisture
deterioration. '

3. Separate dissimilar metals by an inert dielectric material.

Documentation Requirements. Provide 5 complete sets of operation and maintenance
manuals that include the following:

A. Complete and accurate schematic diagrams.
B. Complete installation procedures.

C. Complete performance specifications (Functional, electrical, mechanical and
environmental) on the unit. ' '

D. Complete parts list including names of vendors for parts not identified by universal part
nmumber such as JEDEC, RETMA, or EIA. :

E. Pictorial of component layout on circuit board.

F. Complete maintenance and trouble-shooting procedures.

G. Complete stage-by-stage explanation of circﬁit theory and operation.
Testing Requirements. | |

A. Asper TxDOT policy, performance testing is to be done on all materials and equipment
nof previously tested and approved. If technical data are not considered adequate for
approval, samples may be requested for test by the Engineer. The contract period will
not be extended for time loss or delays caused by testing prior to final TxDOT approval
of any items.
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8.

B. Equipment referenced to this specification is subject to Design Approval Tests and
Factory Demonstration Tests at the equipment manufacturer’s facility, to determine
conformance with all the specification requirements. The Engineer may accept
certification by an independent testing laboratory in lieu of the design Approval Tests,
to verify that the Design Approval Tests have previously been satisfactorily completed.
Arrange for, and conduct the tests, in accordance with the specification requirements
stated herein.

C. Take responsibility for satisfying all inspection requirements prior to submission for
TxDOT’s inspection and acceptance. The Engineer reserves the right to have his/her
representative witness all Design Approval Tests and Factory Demonstration Tests.

D. Results of each test will be compared with the requirements specified herein. Failure to
conform to the requirements of any test will be counted as a defect, and equipment will
be subject to rejection by the Engineer. Rejected equipment may be offered for retest,
provided all non-compliances have been corrected and retested and evidence thereof
submitted to the Engineer.

Warranty. Guarantee that equipment furnished and installed for this project performs
according to the manufacturer’s published specifications. Warrant the equipment against
defects and/or failure in design, materials, and workmanship in accordance with the
manufacturer’s standard warranty. Assign, to the Department, all manufacturers’ normal
warranties or guarantees on all such electronic, electrical, and mechanical equipment,
materials, technical data, and products furnished for and installed on the project. Repair or
replace, at the manufacturer’s option, defective equipment, during the warranty period at no
cost to the Department. Ensure that all equipment has no less than 95% of the
manufacturer’s standard warranty remaining, on the date that equipment invoices are
submitted for payment. Any equipment with less than 95% of its warranty remaining will
not be accepted by the Department.

Experience Requirements. Contractor involved in the installation and testing of video
equipment as described within these specifications must meet the following requirements:

A. Three years experience in the installation and testing of video equipment as described
within these specifications.

B. Two installed systems where video equipment, as described within these specifications,
is installed and the system has been in continuously satisfactory operation for at least
two years. Submit as proof, photographs or other supporting documents, and the names
addresses and phone numbers of the operating personnel who can be contacted
regarding the system. '

C. One video system (which may be one of the two in the preceding paragraph) that can be
arranged for demonstration to the Engineer and/or his/her representatives. '

Training. Conduct a training class (minimum of 40 hours) for up to 10 representatives
designated by City of San Antonio on procedures of installation, operations, testing,

maintenance and repair of all equipment specified within these specifications. Submit to the
Engineer for approval, 10 copies of the training material at least 30 days before the training
begins. Conduct training within the local area unless otherwise authorized by the Engineer.
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Customize the training specifically for the City of San Antonio Traffic Signal System.
Video tape the entire training session on VHS (1/2 in.) tapes, and deliver to the City of San

Antonio for later use.

9. Measurement. This ltem will be measured as each unit furnished, installed, made fully
operational and tested in accordance with these specifications or as directed by the

Engineer.

10. Payment. The work performed and materials furnished in accordance with this ftem and
measured as provided under “Measurement” will be paid for at the unit bid price for
“CCTV Field Equipment”. This price includes all equipment with all cables and connectors;
the cost of furnishing all labor, materials, training, software, equipment, and incidentals.
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6007.1

6007.2

6007.3

6007.4

6007.5

SPECIAL SPECIFICATION 6007

REMOVING TRAFFIC SIGNALS

DESCRIPTION:
This item governs the removal, storage, and salvage of traffic signafs.

CONSTRUCTION: _

Traffic signals must remain in operation during construction until their removal as directed.
The Contractor will not be responsible for maintenance of the signals during this period of
operation.

Remove existing electrical services, pedestal poles, strain poles, mast arm pole assemblies,
luminaires, signal heads, controllers, cables, and other accessories. Remove materials so that
damage does not occur. Remove and store items designated for reuse or salvage at locations
shown on the plans or as directed.

Remove abandoned concrete foundations to a point 2 ft. below final grade. Backfill hole with
material equal in composition and density to the surrounding area. Replace surfacing material
with similar material to an equivalent condition. -

Accept ownership of unsalvageable materials and dispose of in accordance with federal, state,
and Jocal regulations.

MEASUREMENT: _
This Trem will be measured as each signalized intersection removed. A signalized intersection
is a group of signals operated by a single controller. ' '

PAYMENT: ‘ :

The work performed and materials furnished in accordance with this Item and measured as
provided under “Measurement” will be paid for at the unit price bid for “Removing Traffic
Signals.” This price is full compensation for removing the various traffic signal components;

. removing the foundations; disposal of unsalvageable material; hauling; and equipment, labor,

tools, and incidentals.

BID ITEM: _
Item 6007.01 — Removing Traffic Signals — per each

GOVERNING SPECIFICATIONS
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Barricade and Construction (BC) Standard Sheets General Notes:

1. The Barricade and Construction Standard Sheets {(B{ sheets) are intended +o show typical
examples for placement of temporary traffic control devices, construction pavement markings,
and +ypica! work zone signs. The information contgined in these sheets meet or exceed the
requirements shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD).

?. The development and design of the Traffic Control Plan (TCP) is the responsibifity of

the Engineer.

3. The Contractor may propose changes to the TCP that are signed and sealed by a [icensed
professional engineer for approval. ¥the Engineer may develop, sign and seal Confracter

proposed changes.

4, The Contracior is responsible for installing and maintaining the traffic control devices
as shown in the plans. The Contractor may not move or change the approximate lecation of
any device without fhe approval of +he Engineer.

5. Geometric design of lane shifts and detours should, when possible, meet the applicable
design criteria contained in manuals such as the American Association of State Highway
and Transportation Officials (AASHTO), "A Policy on Geometric Design of Highwoys and
Streets", the TxDOT "Roadway Design Manual" or engineering judgment.

6. When projects abut, the Engineer {s) may omit the END ROAD WORK, TRAFFIC FINES DOUBLE,
and other advance warning signs if the signing would be redundant and the work dreads
appear continuous 1o the moforists. If the adjacent project is completed first, the
Contractor shall erect the mecessary warning signs as shown on these sheets, the TCP
"sheets or as directed by the Engineer, The BEGIN ROAD WORK NEXT X MILES sign shall be

revised to show appropriate work zone distance.

7. The Engineer may require duplicate warning signs on the median side of divided highways
where median width will permit and traffic velumes justify the signing.
8. All signs sha!l be constructed in accordance with +he detajls found in the "Standard

Highway Sign Designs for Texas,

latest edition.

Sign details not shown in this manual

shall be shown in the plans or the Engineer shall provide a detail to the Confroctor

before the sign is manufactured.

9. The temporary traffic conirol devices shown in the I1tlustrations of The BC sheg+s are
examplaes. As necessary, the Engineer will determine the most appropriate traffic control

devices to be used.

10. As shown on BC(2), ths OBEY WARNING SIGNS STATE LAW sign and the WORK ZONE TRAFFIC

FINES DOUBLE sign with plaque shall be erected

in advance of the CSJ !imits. The BEGIN

ROAD WORK NEXT ¥ MILES, CONTRACTOR and END ROAD WORK signs shall be erected ot or near

the CSJ 1imits.

11, Except for devices required by Note 10, traffic control devices should be in place only
while work is actually in progress or a definite need exists.

12. The Engineer has the final decision on the location of all troffic control devices,

13. Inactive equipment and work vehicles, including warkers’ private vehicles must be parked
away from travel lanes. They should be as close o the right-of-way |ine as possible,
or located behind a barrier or guardrail, or as approved by the Engineer.

Worker Safety Apparel Notes:

1. Workers on foot who are exposed to traffic or to construction equipment within the
right-of-way shall wear high-visibility safety agpparel meeting the requirements of ISEA
"American National Standard for High-Visibility Appare!" labeled as ANSI 107-2004
standard performance for Class 2 or 3 risk exposure. Class 3 garments should be considered
for high traffic voiume work areas or night time work.

WEB ADDRESSES FOR REFERENCED DOCUMENTS

Compl iant Work Zone Traffic Control Devices List (CWZTCD)
https: //www. txdot. gov/publications/traffic. him

Texas Marwal on Uniform Traffic Control Devices (TMUTCD)
hHtp: /7www, Txdot, gov/publications/traffic. him

Standard Highway Sign Designs for Texas (SHSD)
http: //www. txdot. gov/pub | ications/traffic. him

‘Onty pre-qualified products shall be used. The "Compliant

Work Zone Traffic Control Devices List" {CWZTCD) describes
prequalified products and thelr sources and may be found
on-line at the web address given below or by contacting:

Texas Depariment of Transportation
Traffic Operations Division - TE
Phone (512) 416-3134

Traffic Engineering Standard Sheets
brbtp: //www, Exdot. gov/business/disclaim. him

Material Producer List
hitp: //www. txdot. gov/business/producer*| ist. him

Departmental Material Specifications {(DMS)
http: //www. txdot. gov/services/construction/materialxspecifications/

Roadway Design Manual
htip: //www, Txdot, gov/services/general xservices/manual s. him

STANDARD PLANS

& Texas Department of Transportafion
Troffic Operaffons Dhvision
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TYPICAL CONSTRUCTION WARNING SIGN SIZE

AND SPACING “*

A
SIZE SPACING
Sign Conver:= | o @ ecsway/ Posted| Sign A
Number tional ?reew Y Speed |Spacing
or Series Road ay &
4 Feet
CW20 MPH (Appri. }
cwzs 30 120
cwzz 48" x 48" 48" x 48"
cwe3 . 25 160
Ccwzs 40 240
Ccwt, Cw2 45 320
H 1
cwi, Cwa, 36" x 36" 48" x 48" 50 400
CWo, CWil, 55 5002
cwi4 60 6002
65 7002
CW3, CW4, 5
cws, cwe, | 48" x 48" | 48* x 48" 70 800
CWB-3, 5 300
cwio, Cwiz 80 10002
* * 3

# For typlcgl sign spocings on divided highways,

expressways and freeways, see Part 6 of the

"Texgs Mansal on Uniform Traffic Cortrol Devices™ (TWUTCD) typical application dicgrans

or T0P Siandard Sheets.
A Yinimm distence from work orea to first Advence Rarming sign neare
distance hetween each odditional sign. ’
Genaral Notess

. Special or lorger size signs may be used U5 NECeSSaY-

S —

. 36" x 36" ROAD WORK AHEAD (CW20-1D) signs may be used on tow velume ¢
of the Engineer. See Nofe 2 under
. Only diasond shoped waning sign sizes are indicated.

o th

manual for complete list of available sign design Sizes.

st the work area and/or

. Distonce between signs should be increcsed gs required o have 1500 feet advance weEning.
. Distonce between signs should be increcsed as required to have ¥ mile or more advence warning.

rossronds ot the discretion

*Typical Location of Crossroad Signs".

, See sign size bisting in "TWJTCD®, Sign Appendix or the “Standard Highway Sign Designs for Texas™

3"R

42*

 OBEY |-
WARNING [l
SIGNS ||
| STATE LAW ||~
L ||+

R20-3
Legend/Border - Black
Background - White

STANDARD PLANS
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TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS .

12" min
g 4
g B 7 \
» °
g § 6 min.
- 7.0 min —_| or
2 3,0 max. 2 { greater 7.¢° min
° ; P . S.0¢ max.
i = .
= |
ST |
TR, ESZAN
Paved N Paved AT~ TGS
shoulder A shou |l der N

curt

6.0 min.

¥ Wnen plocing skid supports on unlevel ground, the leg pest lengths must be edjusted so the sign appears straight and plumb.
Objects shall NOT be placed under skids as a means of leveling.

¥ ¥ When plagues are placed on duat-leg supports, they shouid be attached to the upright nearest the travel lone.
Supplemantal piogues {odvisory or distoneed should not cover the su-foce of the parent sign.

Sign supports shall
extend more Hon
172 way up the
back of $he sign
- substrate,

FROKT ELEVATION
Wood, metal or
Fiter Reinforced Plostic

Splicing embedded perforated squore metal tubing in order o extend post
height witl only be aliowed when the spiice is made using four bolts, two
above and two below the spice point. Splice mugt be located entirely behind
the sign substrate, not near the base of +he support, Splice insert lengfhs
should be af least 5 times nominal post size, centered on the splice and
of gt least the sawe guoge material.

ATTACHMENT FOR SIGN SUPPORTS

Aitactment to wooden supporis
wiil be by bolts ond nuts
or screws. Use T«DOT'S or
manufocturer s recommended

procedures for attoching sign

substrates to other types of
sign supports

Nails will NOT
be al lowed,.

Each sign
shall be attached
directly to the sign
support. Multiple
signs shall not be
joined or spliced by
any medans. Wood
supports shall not be
extended or repaired
by splicing or
other means.

SIDE ELEVATION
Hood

. When used at night, the STOP/SLOW paddie shall be

. Any lights incorperated into the STCP or SLOW paddle faces

STOP/SLOW PADDLES
STOP/SLOW paddles are the primory method to conirol traffic
by floggers., The STOP/SLOW paddie size sheuid be 28" x 24"
as detoiled below,

retrorefiectarized.
STOP/SLOW paddies may be attoched to o staff with ¢ minimm
length of &' to the bottom of he sign.

shat ! only be os specifical ly desoribed in Section 6E.03
Bard. Signaling Devices in the TWUTCD.

Background - Red
Legend & Border ~ ¥hiie

CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS

WITHIN THE PROJECT LIMITS

1. Permament signs are used o give notioe of traffic lows o regulations, caid
attention 1o conditions that are petentially hazardous +o traffic operations,
show roufe designations, destinations, directions, distonoes, services, points
of interest, ond other geosgraphical, vetrestional, or cultural information.
Drivers proceeding through a wark zone nieed the some, ¥ not better route
guidance as normally instal jed on ¢ roadway without construction.

2. ¥hen permanent regulatory or warning signs conflict with work zone conditions,
remove or cover the permaent signs until the permanent sign message matches
the roadway condition.

3. When existing permanent signs ore moved ond relocaied due to congiruction
purposes, they shall be visible fo motorists of atl times,

4. It existing signs are to be relccated on their original supports, they shall be

instailed en crashworthy bases as shown on the SMD Standord sheets. The signs
shal | meet the required mounting heights shown on the BC Sheeds or the SWD
Standords. This work should be poid for wider the oppropricte pay ifem for
reiocating existing signs.

8. If permonent Signs ore o be removed and relocaied using temporory supports,
the Comtractor shall wse croshworthy supports as shown on the ¢ sheets or the
CWZTCD. The signs sholl meet the required mounting heights shown on the
BC Sheats or the SMD Standards during construction. This work should be paid
for under the appropricte pay Item for relocating existing siqns.

5. Any sign er fraffic controlf device that Is struck or dancged by the Contractor
or his/her construction eqeipment shall be reploced ds SooR G5 possible by ihe

Conmtroctor to ensure proper guidonce for the moterists. This will be subsidiary

to item 502

g STANDARD PLANS
y 4 Texas
Trafflc Operafions Divislon
BARRICADE AND CONSTRUCT
TEMPORARY SIGN NOTES
STANDARD
6 of 27
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GEMERAL NOTES FOR WORK ZONE SIGNS

l. Comtractor shall instali and mgintain signs in a straight and plumb condition ond/or gs directed by the Engineer,

2. Wooden sign posts shall be painted white.

3. Barricades shall HOT be used as sign supports.

4. Naiis shall NOT be used to ¢ttach signs fo any support.

5. All signs shall be installed in accordance with the plans or ds directed by the Engineer. Signs shall be used to regulete, warn, and
guide the troveling public sofely through the work zone. '

6. The Contractor may furnish either the sign design shown in the plans or in the "Standard Highwoy Sign Designs for Texas® (SHSD). The
Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may hove been omitfted
from the plans. Any veriation in the plans shall be dooumented by written agreement befween the Engineer and the Confractor’'s
Responsible Person. Al} changes must be documerted in writing before being implemented. This can include documenting the changes in
the Inmspector’s TxDOT diary and having both the Inspector and Contractor initial and date the ogreed upon changes.

7. The Contractor shall furnish sign supporis listed in the "Compiiant Work Zone Traffic Control Device List" (CWZTCD). The Confractor
shail install the sign support in cocordance with fhe mnufocturer's recommendetions. If there is a question regarding instaltation
procedures, the Contractor shatl furnish the Engineer a copy of the manufacturer’s installatrion recommendations so the Engineer can
verify +he correct procedures are being fo! lowed,

8. The Controctor is responsibie for installing signs on approved supports and replacing signs with damaged or cracked substrofes and/or
damaged or marred reflective sheeting as directed by the Engineer/Inspector.

9. [Identification markings may be shown only on the back of the sign substrate. The maximum height of letters and/or company fogos used
for identification shall be 1 inch.

10. The Contractor shall repioce damoged wood posts. New o damaged woed sign posts shall not be spliced.

DURATION OF WORK (as defined by the "Texas Manual on Uniform Traffic Cortrol Devices® Part 6} .

{. The types of sign supports, sign mounting height,the size of signs, and the type of sign substrates con vary based on the fype of
work being performed. The Engineer is respensible for selecting the appropriafe size sign for the type of work being performed. The
Contructor is respensible for ensuring +he sign support, sign mounting height and substrate meets manufosturer's recommendations in
regard +o crashworthiness and durotion of work requirements. .

a. Long-term stationary - work thot occupies ¢ location more than 3 days.

b,  intermedigte-term stationary - work that cccupies ¢ location more than one daylight pericd up fo 3 days, or nighfime work lasting
more than-one heur.

¢. Shori-term stationary - daytime work that occuples a locafion for more than { hour in @ single daylight period.

d. Short, duration - work thot ococupies a location up to 1 hour.

e. Mobile - work that moves continuously or intermi+tentiy (stopping for up to approximktely 15 minutes.)

SIGN MOUNTING HEIGHT ‘

t. The bottom of Long-term/Intermediate-term signs shall be ot least 7 feef, but not more than ¢ feet, above the paved surface, except
as shown for supplemental plaques mounted below other signs.

2. The bottom of Short-term/Short Duration signs shatl be o minimem of 1 foot above the pavement surfoce but no more than 2 feet above
the ground. R -

3. Long-term/Intermediate-term Signs may be used in lieu of Short-term/Short purction signing.

4, Short-term/Short Duration signs shall be used only during daylight and shall be removed ot the end of the workday. or raised o
appropriote Long-term/Intermediate sign height.

5. Regulatory signs sha!| be mounted at least T feet, but not more than @ feet, dbove the paved surface regardless of work duration.

SIZE OF SIGNS

{. The Engineer may oliow the use of smaller size construction warning signs on secondary roads or city streets where speeds ae low if
the sign size is listed as on option on the “Typical Construction Warning Sign Size and Spacing” chart shown on BC(2).

2. The Contractar shall furnish the sign sizes shown in plans, the BC Sheets, the TCP sheets or as directed by the Engineer.

SIGN SUBSTRATES

1. The Conmtractor shall ensure the sign substrate s installed in oscordance with the manufocturer’ s recommendations for the typs of sign

support that is being used. The CWZTCD lists each substrate that can be used on the different types and models of $ign supports.

"wesh* type moterials are NOT an approved sign substrate, regardiess of the tighiness of the weave.

All wooden individuad sign panels fabricated from 2 or more pieces shal b have one or more plywood cleat, 1/2° thick by 6" wide,

fastened to the baock of +the sign ond extending fully across the sign. The cleogt shall be attached to the bock of the sign using wood

screws that do not penetrate the foce of the sign panel, The screws shall be placed on both sides of the splice and spaced af 6"

centers. The Engineer may approve other methods of splicing the sign face.

REFLECTIVE SHEETING

1. Al signs shall be retroreflective and constructed of sheeting meeting the celor and retro-reflectivity requirements of DMS-8300
for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(i).

2. White sheeting, meeting the requirements of DMS-B300 Type C (High Specific Intensity), shall be used for signs with a white back-

2.
3

ground.

3. Orange sheeting, meeting fhe requirements of DMS-830C Type E (Fluorescent Prismatic), shall be used for rigid signs with erange -
backgrounds.

SIGN LETTERS

1. Al§ sign letters ang numbers shail be clear, and open rounded type uppercase alphebet letters as approved by the Federai Highuay
Administrotion {FHWA) and as published in the "Stendard Highway STgn Design for Texas" manual. Signs, letters and numbers shall be of
first ¢iass workmanship in accordance with Depardment Stondards and Specifications.

REMOVING OR COVERING

1. When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.

2. Long-term stationary or intermedicte stationary signs instal led on square metal tubing may be turned oway from traffic 90 degrees when
the sign message is not applicable. This type of sign support meets the crastworthiness standords regardiess of the direction of
impact. This teshnique may not be used for signs installed in the median of divided highways or near any intersections where the sign
may be seen from approaching traffic.

3. Signs Iinsta!lled on wooden skids shall not be turned at 90 degree angles te the roadway. These signs should be removed or completely
sovered when not required. ,

4, When signs are covered, the material used shall be opoque, such as heavy mil black piastic, or other moferials which wiil cover fhe
entire sign face and maintain their cpaque properties under arromobi le headiights at night, without damaging the sign sheeting.

5, Burlap sholl NOT be used fo cover signs. .

6. Duct tape or vther adhesive material shali NOT be affixed to a sign face. These materiols cen damage the retroreflectivity of sheeting.

7. signs and anchor stubs shat! be removed and holes backfilied upon completion of work.

SIGN SUPPORT WEIGHTS

1. Where sign supports require the use of weights fo keep from turning over,
the use of sondbags with dry, cchesionless sand 15 recommended.

2. The sandbags will be tied shut to keep the sand from spilling and +o
maintain e constant weight.

3. Rock, conerete, irem, steel or other solid cbiects shail not be permitted

for use as sign support welghts. STANDARD PLANS
4, Sandbags should weigh a minimum of 35 |bs end a maximum of 50 Ibs.
5. Sandbags shall be mode of a durabie material that tears upon vehicuiar l Texas De'parf ment of 7T ansporf ation

Trafflc Operations Divislon

};Eggg: (such as tire inper tubes) shall NOT be used for sondbags. BARR ICADE AND CONSTRUCTION

8.
7. Rubber ba!losts designed for channelizing devices should not be used for
bal last on pertable sign supports. Sign supports designed and marufactured TEMPORARY SIGN NOTES
with rubber bases may be used when shown on ihe CWZTCD Iist.
8. Sondbags shall only be placed aiong or iaid over the base supporfs of the STAN DARD
*roffic confrol device and shall not be suspended above ground ievel or
hung with rope, wire, chains or ofher fasteners. Sandbags shail be piaced T Of 27 BC (4) _07
along the length of the skids to weigh down the sign support. @) Tx00T [ - TxDOT f ot~ TxDOT [ Tx0OT fone- TeDOT
9. Sandbags shall NOT be ploced under the skid and shall not be used fo ievel Revsen | e ] | S — e
sign supports piaced on slopes. §
oY A | SECTION | ) RTGHERY
I
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TYPICAL FLASHING

Arrow Panels may be located behind channel izing devices in pigee for a
shoulder taper or merging taper, otherwise they shall be delineated with
four (4} channelizing devices placed perpendicular to traffic on the
upstrean side of troffic.

1.

2.

The Fiashing Arrow Panel should be used for all lone closures on
muiti-(ane roadways, or slow moving maintenance or construction
activities en the fravel lanes.

Flashing Arrow Penels should not be used on two-lane, fwo-way
roadways, detours, diversions or work on shoulders unless the
“CAUTION" display (see detail below! is used.

The Engineer/Inspecior shatl chocse all appropricte signs,

_ barricades and/or other traffic control devices that should be used

6.
1.

9.
10.

in conjunction with the Floshing Arrow Panel.
The Flashing Arrow Panel should be able to display the fol lewing

symbol 52

. o] ]
Fiashing RIGHT {LEFT) ARROW

o] *
e & o & & O8
(@] ®

o) L]

® [ ]

Flashing DOUBLE ARROW [ ] *

e D8 e 0 e
L] [ ]

) . ]
f [o] Q

Flashing CAUTION 0000000
Q (s}

The "CAUTION® display consists of four corner lamps flashing
simuitaneousty.

The straight line coution dispiay Ts NOT ALLOWED.

The Flashing Arrow Panel shall be capable of minimm 50 percent
dinming from rated iomp voltage. The floshing rate of the lamps
shali not be less than 25 nor more than 40 flashes per minute.
Minimum lamp “on time" shall be approximately 50 percent for the
flashing arrow and equal intervais of 25 percent for each
sequential phase of the fiashing chevren.

The sequenticl arrow disptay is NOT ALLOWED.

The flashing arrow display is the TxDOT stondard; however, the
sequentic! Chevron display may be used dw-ing doylight operations.

ARROW PANEL

o Sequential Chevron

REQUIREMENTS
) MIN MM
MINIMUM  MINIMUM MUMBER VISIBILITY
TYPE  SIZE OF PANEL LAMPS  DISTANCE
B 30 x 60 13 3/4 mite
C 48 x 96 15 1 mile.
ATTENTION:  Flashing Arrow Panels

shait be equipped with
aqutomatic dimming devices.

WHEN NOT IN USE, REMOVE THE ARROW
PANEL FROM THE RIGHT-OF-WAY OR
PLACE THE ARROW PANEL BERIND

CONCRETE TRAFFIC BARRIER OR GUARDRAIL.

The Flashing Arrow Panel shall be mounted on

a vehicle, frailer or other suitable support.

A Flashing Arrow Ponel SHALL NOT BE USED to -
lateral ty shift treffic. i

A full matrix PCMS may be used to simulate a
Flashing Arrow Panel provided It meets
visibility, flash rate ocnd dimming requirements
on this sheet for the sume size arrow.

Minimum mounting height of trailer mounted arrow
panels should be 7 feet from roadway to boticn

- of panel,

STANDARD PLANS

& Texas
Traffic Cperaflons Division

FLASHING ARROW PANEL
STANDARD
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Handie

I 18" min

976" dia. (typ)

Top should not
allow col lection

for mounting
signs and
warning {ights

of woter or
debris
4" max ¥
Ed
2" min . £ach drum shal b have
8" max . . a minimum of 2 orange
(typ) and 2 white stripes
i) using Type £ retro-
v reflective sheeting
o+ ma;( with the top stripe
) | = being orawge.
E x
E{E
I E
<0 0.07" max
x Taper +o allow
2 e—— for stacking a
= minimwm of 5
= — — - drums
/ — .
o =t Base (36"
dia. max}

GENERAL NOTES

1.

2.

3

For long term stationary -work zones on freewgys, drums shall be used gs
the primary chonnelizing device, i
For intermediate ferm stationary work zones on freeways, drums should be
used os the primary channelizing device but moy be repioced in tangemt
sections by vertical ponels, or 42" two-piece cones. In fangent sections
ong-piece cones may be used with the approval of the Engineer but only
if personnel are present on fhe project at all hmes to maintain the
cones in proper position and iocation.

For short term stationary work zohes on freaways, drums are the preferred
chennelizing device but may be replaced in tapers, fransitions aid tangent
sections by vertical panels, two-plece cones ar one-piece cones as
appraved by fhe Engineer,

Drums and all related items shall comply with the requirements of the
current version of the *Texas Manual on Uniform Traffic Control Devices"
(TMUTCD) and +he “Compliant Work Zone Traffic Cortrol Devices List"
(CWZTCD).

Drums, boses, ond refated matericls shall exhibit good workmonship andg
shall be free from objectioncble murks or defects that would adversely
affect their appearance or servicedbility,

The Condrdctor shall hove g maximum of 24 hours to repiece any plastic
drums Jdentified for replocement by the Engineer/Inspector. The replace~
ment device must be on opproved device.

GENERAL DESIGN REQUIREMENTS

Prequalified plastic drums shall meet the fol lowing requirements:

1.

z.

Plastic drums shall be @ two-piece design; the °body* of the drum shall
be the top portion and the "base" shall be the bottom.

The body ond base shal) licck together in such a manner that +the body
separates from the base when Impacted by o vehicle traveling at a speed
of 20 MPH or greater but prevents accidental separation due to normal
handiing cnd/or air turbulence created by passing vehicles.

Plastic drums shall be constiructed of tightweight fiexible, and
deformabie materiale. The Contractor shall NOT use mefal drums or
single piece plastic drims as channet ization devices or sign supports.
Brums shall present @ profile that is a minimum of 18 inches in width
at the 36 inch height when viewed from any direction. The height of

" drum unit {body installed on base) shoi! be g minimum of 36 inches and

o moximum of 42 inches.

. The top of the drum shall have a built-in handie for egsy pickup and

shal | be designed to drain water and not cellect debris. The harkdle
shal | have a minimum of two widely spaced 9/16 inch diameter holes to
oflow gHtachment of o warning tight, warning reflector unit or approved
compl iant sign.

The exterior of the drum body shall have a minimm of four alternating
orange and white retroreflective circunferential stripes not less than
4 inches nor greater than 8 inches in width. Any non-reflectorized
space between mny two adjacent stripes_shall not exceed 2 inches in
width,

. Bases sha!l hgve a moximum width of 36 inches, o maximum height of 4

inches, and g minimum of fwo footholds of sufficient size to ol low base
to be held down while separating the drum body from the base.

. Plastic drums shall be consiructed of ultre-violet stabilized, ecrange,

high~density polyethylense (HDPE) or other approved material.

9.

Brum body shall have a minimum unbailasted weight of 7.7 Ibs. ond
maximum unbal losted weight of 11 Ibs. The wall of the drum bSody shall
be a minimum of 0,07 inch in thickness, Weight of any drum supplied
shall not vary more than 0.5 Ib. from that of the prequalified sample.

10.Drum and base shall be marked with monufacturer's name ond modef number.

RETROREFLECTIVE SHEETING

i,

The stripes used on drums shall be consiructed of sheeting meeting the
color and retroreflectivity requirements of Departmental Matericls
Specification OMS-8308, "Flat Surface Reflective Sheeting. " High
Specitic Intensity (Type C} retroreflective sheeting shall be supplied
unless otherwise specified in the plos.

The sheeting shall be suitabie for use on and shall adhere to the drum
surface such +thot, upon wvehicular impoct, the sheeting shail remain
adhered in-place ond exhibi+ no delamingting, cracking, o loss of
retroreflectivity ather than that loss due +o abrasion of the sheeting
surface.

BALLAST

t

5.
6.

Unbal lasted bases shal | be large enough to hoid up to 5¢ 1bs. of sand.
This base, when filled with the ballast material, shouid weigh between
35 Ibs {minimum) ond 50 Ibs (maximom). The baf last may be sand in one
te three sandbags separote from the base, sand in'a sond-filied ptastic
base, or otner ballasting devices 0s opproved by +he Engineer. Stacking
of sandbags will be ¢! lowed, however height of sandbags above pavement
sut-face may not exceed 12 inches,

Bases with built-in batlast shol) weigh between 40 Ibs. and 50 1bs.
Buitt-in ballast can be constructed of an imtegral crumd rubber base or
a s0lid rubber bose.

The bai last shal [ not be heavy objects, water, or ¢ny material that
would become hazardeuws to motorists, pedestrions, or workers when the
drum is struck by a vehicle,

When used in regions susceptible to freezing, drums shall hove drainage
holes in the bottoms so that water will not collect and freeze becoming
a hazord when struck by a vehicle.

Baltast shall not be placed on top of drums,

Adnhesives may be used ‘o secure base of drums to pavement.

STANDARD PLANS

& Texas Department of Transportation
Traffic Operations Diviston

BARRICADE AND CONSTRUCTION
CHANNELIZING DEVICES
STANDARD
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CHI-6 —__

35"

24"

N

The Direction Indicator Barricade may be used in topers, transitions,
other areas where specific directional guidance to drivers is necessary.

2. If used, the Direotion Indicator parricade should be used fn serfes To direct
the driver through the fransition and info the intended travel lane.

The Direction Indicotor Borricade shall consist of Oone-Direction Large

arrow {CWI-6) sign in the size shown with g black arrow ¢n a bogkground

of Type E Fluoprescent Prismatic Orange above o rai! with Type C High
etroreflective sheeting in olternction 4" white and
orange stripes sleping downward at an angle of 45 degrees in the direction

DIRECTION INDECATOR BARRICADE

and

Double arrows on the Direction Indicator Barricode will net be al lowed.
Approved manufocturers are shown on the CWZTCD List. Ballaest sholl.be
as approved by the manufacturers instructions.

Chevron C¥1-8, Opposing Traffic Lane
pivider, Sriveway sign D70a, Keep Right
R4 series or other signs as approved

Plywood, Atuminum or Metal

3.
Specitio Intensity r
road users are to pass.
4.,
5.
18= % 24° Sign 12" x 24" N

Vertical Pane)
mount with dicgonals
sloping down towards

travel way

{Maximum Sign Dimension)

by Engineer

sign

substrates shall NOT be used on

plastic drums

SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED

ON PLASTIC DRUMS

Signs used on plastic drums shail be manufoctured using
substrefes isted on the CWZTCD.

Chevrons and other work zone signs with on oronge baclkground
shat |l be manufactured with Type E (Fluorescent Prismatic)
sheeting meeting the color ond refroref tectivity require-
ments of DMS-8300, "Sign Face Material," unless otherwise
specified in the plans.

Vertical Panels shall be manufactured with orenge and white
sheeting meeting the requirements of DM5-8300 Type C {High
specific Intensity). Diagonal stripes on verticui Paonels
shal | slope down toward the infended traveled lane.

Other sign messuges (text or synbolic) may be used as
gpproved by the Engineer. Sign dimensions shall not exceed
18 inches in width or 24-inches in height. :
Signs shall be instailed using a 1/2 inch bolt (nominal)
ond nut, two washers, and one losking washer for each
connection,

Mounting beits and nuts shall be fully engagad and
adequately forqued. Bolis should not extend more than 1/2
inch beyond nuts. | ’

Chevrons may be placed on drums on the outside of curves,
on merging Tapers or on shifiing tapers. when used in these
tocaticns +hey may be placed on every drum or spaced not
more than on every third ¢rum. A minimm of three &3]
should be used ot esch locatien called for in the pians.
R9-9, R9-10, R3-11 and R9-ila Sidewalk Closed signs which
are 24 inches wide may be mounfed on plastic drums, with
approval of the Engineer.

=t STANDARD PLANS
g Texas Department of Transporfation
Traffic Operatlons Divislon
BARRICADE AND CONSTRUCTION
CHANNELIZING DEVICES
STANDARD
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VERTICAL PANELS

(VPs)

§" to 12"

8* to 12" g" +o 12* F‘—){
.
=
(=}
=
" § e
’ 8
- 45“ 4"
" bl
457N 4 H
g ~ A
4" ] :
5
YP-1L . . .
=l
Fixed Base Surface : 2
w/ Approved MB?:; Roadway Z
Adhesjve Surfoce - — Riaid
: " Support
N PN 12* minimum
FIXED 18" —Irh—' Self-righting  eppegment
\,5 Support depth
Rigid or self-righting} —
: l DRIVEABLE

8* to 12"

(Rigid or setf-righting}
PORTABLE

8" to 12"

24" min.

VerFical Panels (VP’'s) are normolly used to channelize
traffic or divide opposing lones of traffic.

VP's may be used in doytime or nighttime situations.
They may be used at the edge of shoulder drop-offs ond
other arees such as lane ftronsitions where positive
daytime and nighttime delinection is required. The
Engineer/Inspector shall refer fo the Roodway Design
Manual Appendix B "Treatment of Pavement Drop-offs in
Work Zones" for additionol guidelines on the use of

VP's for drop-offs.

VP’s should be mounted back to back if used

'crI' the edge

of cuts odjacent to two-way fwo lane roadways. Stripes
are +o be reflective orange and refiective white and
should atways slope downward toward the travel lane.
VP's used on expressways and freewoys or other high
speed roodways,shalil have @ minimm of 270 $quare inches
of retrorefiective area facing traffic.
Self-righting supports are availagble with portable base.
See “Compliant Work Zone Traffic Control Devices List”

{CWZTCD).

Sheeting for the ¥P’s shall be refroreflective Type C
{Kigh Specific Intensity) conforming to Deparimental
Material Specification DMS-8300, unless noted otherwise.
#¥here the height of reflective materict on the vertical
panel is greqter than 36 inches, a panel stripe of

6 inches shall be used.

Minimum Desirable |Suggested Maximum Spocing
GENERAL NOTES: Taper Le!r:gfhs ¥ ofoflhmnel izing gne\: ces
10° B 3 a
. . . . . 23223" Fermulo |oppset|offsetforfset| Taper Tangent
1. Work Zone chonnelizing devices illustraoted on this sheet may be installed 30 '15 " =180 30° 60" ~75°
in close proximity o traffic ond are suitable for use on high or fow ws2 o2 11621 189 _ 15
speed roadways. The Engineer/Inspector shall ensure +hot spacing and 35 [L=-gg- | 20572257245 35 707 -90
plgcement is uniform and in accordance with the “Texdas Manual on Uniform 40 2657 2957 3207 407 80’ -10Q0°
) Ego‘ffi(l:‘c?nfrgf Deviceg" (TMUTCE)- eat . 5 ‘ 45 4507|4957 540 4% 90" ~1%10"
. Channelizing devices shown on this sheet may have a driveable, ¥ixed or ; [ ; 7 1007 - 7
poriabie base. The requiremeni for self-righting channelizing devices must 52 SDO, 550, 600, gg o7 _125,
be specified in the General Notes or other plen sheets. s L=WS 5507 8057 660 110" -140
3. Channelizing devices on. self-righting supports should be used in work zone 60 60076607720 60’ 120 -150°
areas wher'e chanmelizing devices are frequently impacted by errant vehicles &5 650°| 715 780" 65" 130' -165"
g}ff?hiﬂe*relufeg ?indLgus:lr'? mki;\gfﬁl ign;gn‘f of ;:e[ihgnnzlizjl:gdde\lﬁces 70 700|770 BAD 70’ 140" -175°
ifficu o mointain. Locations o ese devices sha e detailed else~ ; T ; ; r 7
where in the plans. These devices shall conform to the TMUTCD and the 75 750, 825, QOO‘ 75, 150, 135,
"Compl iant Work Zone Traffic Conirol Devices List® (CWZTCD). 80 8007|8807 260 80 1607 -185
4. The Controctor shall maintain devices in a clean condition ond replace e lenaths have rounded off
damoged, nonref lective, faded, or broken devices and buses cs {equfred by L_meh“gfm:f (FT.} w-wiEdm of Offset (FT.)
the Engineer/inspector. The Contractor shalf be required to mainfain proper SePosted Speed (MPH)
device spacing and alignment.
5, Portable bases shal!i be fabricated from virgin and/or recycled rubber. The
portable bases shall weigh approximately 35 tbs. 5 STANDARD PLANS
6. Pavement surfoces shall be prepared in a monner that ensures proper bonding
petween the adhesives, ‘the fixed mount bases and the povement surface. I Texas D?,c;%fnéenic‘ﬂ?f Trﬂ)spo ridiion
Adhesives shall be prepared and applied according o the manufacturer’s rafflc Gperations Division
recammendat ions. . BARRICADE AND CONSTRUCTION
7. The instal lotion ond removal of channelizing devices shall nod cause
detrimenta! effects o the final pavement surfaces, including pavement CHANNEL IZ ING DEVICES
surface discoloration or surface integrity. Driveable bases shall not be STANDARD
permitied on final pavement surfaces. The Engineer/inspector shall opprove
all application and removal procedures of fixed bases, -
8. Examples on this sheet are ¢ommonly used channe!lizing devices in work zones. 1 7 Of 27 BC (9) O?
For other devices, refer o the CHWZTCD. ©1xn01 I [m-TxpOT _ [o- TaDOT  [oe-TXDOT [ To807
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CHEVRONS 1

The chevron shall be a vertical rectangle with a

minimum size of 12 by 18 inches.

Chevrons are intended to give notice of g sharp
change of aiignment with the direction of travel
and provide additional emphosis and guidance for
vehicle operators with regard to changes in
horizontol alignment of the roodway.

Chevrons, when: used, shall be erected on the ouf-
side of a sharp curve or turn, or on the for side
of ¢n intersection. They shall be in line with
and at right ongles to gpproaching fraffic.
Spacing should be such thot the motorist always
has three in view, until the change in aiignment

To be effective, the chevron should be visitle
for at teast 500 feet. ) )
chevrons shali be orange with o black nonreflec-

Sheeting for thée chevron shall be

retroreflective Type E (Fluorescent Prismatic)
conforming fo Departmental Material Specificstion
DMS-8300, unless noted otherwise. The legend
sl | be black vinyk non-reflective decaol sheet-
ing meeting the requirements of DMS-8300,

IR T L p— 2.
24" 3.
eliminates its need.
4,
5.
6" tive legend.
. S __C..E.:__ E.

For Long Term Stationary use on igpers or

transitions on freeways and divided highways

Fixed Base w/ Approved Adnesive
(Driveable Bose, o Flexible
Suppart can be used!

setf-righting chevrons may be used to supplement
plastic drums but not teo replece plastic drums.

OPPOSING TRAFFIC LANE
DIVIDERS (OTLDY

" CWe-4

} 12 I

Panels
mowrted
back to back

i

Portable,
Fixed or
Driveable Base
may be used,
or may be
mounted
on drums.

— 1 L 3 1

1. Opposing Troffic Lene Dividers (UTLD) are
deiineation devices designed o convert ¢
normal one-way roddway section to two-way
opergtion, OTLD's are used on temporary
senter|ines. The upward and downward arrows

on the sign's face Indicate fhe direction of
traffic en either side of the divider. The
base is secured to the pavement with an od-
hesive or rubber weight to minimize movement
coused by a vehicle impact or wind gust.

The OTLD may be used in combination with simple
tubutar markers or ¥Ps.

Spacing between the OTLD shall not exceed 500
feet. Tubular markers or VPs placed between
the OTLD's stould not exceed 100 foot spacing.
The OTLD shal! be orange with a black non- .
refiective legend, Sheeting for the OTLD shali
be retroreflective Type E (Fluorescent Prismotic)
conforming to Departmental Moterial Specification
DMS-8300, unless noted otherwise, The legend
shalt be black vinyl non-reflective decal
sheeting meeting the requirements of DMS-3300.

GENERAL NOTES:

1.

Work Zome channelizing devices 1llustrated on this sheet may be instal led
in close proximity to troffic end are suitable for use on high or fow
spoed roadwoys. The Engineer/Inspector shall ensure that spacing ond
placement is uniform and in coccordance with the “Texas Manual on Uniform
Traffic Control Devices® {TMUTCD).

Charnel izing devices shown on this sheet mey have a driveable, fixed or
portable base. The requirement for seif-righting channelizing devices must
be specified in the General Nofes or other ptan sheets.

Channel izing devices on self-righting supports should be used in work zene
areas where channelizing devices are frequently impacted by erromt vehicles
or vehicle related wind gusts moking aligmment of the channelizing devices
difficult +o maintein, Locations of these devices shall be detailed else-
where in the pians. These devices shall conform to the TMUTCD and the
"Compl iant Work Zone Traffic Control Devices List" (CWITCDY,

The Contractor shall mainfain devices in a cleon condition and replace
danaged, nonreflective, faded, or broken devices and bases as required by
the Engineer/Inspector. The Contractor sha!i be required to maintain proper
device spacing and. ol Tgnment.

Por+able bases shall be fobricated from virgin andsor recycled rubber. The
portable bases shall weigh approximately 35 15s.

Pavement surfaces shati be prepared in @ manner that ensures proper bonding
between the adhesives, the Fixed mount bases and the pavement surfoce,
sdhesives shal | be prepared and applied according o the manufacturer’s
recomaendations.

The Enstallation ond removal of channelizing devices shall not cause
detrimental effects to the final povement surfaces, inciuding pavement
surface discaloration or surface integrity. Driveable boses shall not be
permitted on finol pavement surfoces. The Engineer/Inspector shali approve
all opplication and removal procedures of fixed bases.

Exampies on this sheet ore commoniy used channelizing devices in work zones.
For other devices, refer to the CWZTCD.

Minimum Desircble [Suggested Moximum Spacing
Teper Lengths ¥ ¥ | of Charne!lzing Devices
Posted 10° 13° 12° on a on a
Speed Formuia oreget|offset|Offset] Taper Tangent
30 2 1507|165’ 180" 307 607 ~757
35 |- 2={206 2257 245' 35 707 -90"
40 265|295 3207 40’ | 80’ -100*
45 450°| 4957 5407 457 30 -110"
50 500°| 550 6007 507 100" -125"
55 L=WS 550°| 605" 660" 557 1107 -140"
S0 600’1 6607|7207 S0’ 120" -150’
65 650|715 7807 657 1307 -165"
TO TOC|TT0’| 840" 70’ 140 -175"
75 750718257 2007 5 150 -185"
B8O 800Q‘| 880’ 260’ a0’ 1607 -195"

¥ Taper lengths have been rounded off.
LrLength of Taper (FT.) W-Widith of Offset (FT.)
S=Posted Speed (MPH)

=t STANDARD PLANS
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HOLLOW OR WATER BALLASTED SYSTEMS USED AS
LONGETUDINAL CHANNELIZING DEVICES OR BARRIERS

LONGITUDINAL CHANNELIZING DEVICES

. Longitudginal chonnelizing devices are crashworthy, |ightweight, deformable devices that are highly visible, hove good
target value and can be connected together. They are not designed Yo contain or redirect a vehicle on Tmpact.

2. Longitudinal chonnel izing devices muy be used instead of a line of cones or drums.

3. Longitudinal chennelizing devices shall be placed in accordance to application ond instcllation requirements specific

to the device, and used only when shown on the CWZTCD |ist.

4, Longitudinal chennelizing devices should not be used to provide positive protection for obstacles, pedesirians or

workers.

5. Longitudinal channelizing devices shall be retroreflective, or supplemented with retrorefiective delineation

as required for temporary borriers on BCIT) ~07.

WATER BALLASTED SYSTEMS USED AS BARRIERS

1. MWater balliasted systems used as barriers shall not be usad solely to channelize rood users, but also to protect the
work’ space per the appropriate NCHRP 350 croshworthiness requirements based on recadway speed and barrier applicatien.
2. Woter baliosted systems used To channelize vehicular droffic shall be supplemented with retroreflective detineation
or channel izing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings.
3. Water baliasted systems used as barriers shall be placed in accordance to opplication and installgtion requirements
specific to the device, and used only when shown on the CWZTCD Ilist.
4, Water bal lasted systems used as barviers should not be used for a merging taper except in low speed (less thon 45 MPH)
urbon aregs. When used on a toper in g low speed urban areq, the toper shall be delinested and the toper fength
should be designed to optimize road user opergtions considering the ovaildble geometric conditions.
5. When water ballasted systems used as borriers hove biunt ends exposed to traffie, they shouid be attenuated
as per manufacturer recommendations or flared to poind outside the clear zone.

-

If used fo chonnelize pedestrians, longitudinal channelizing devices or water ballasted systems must have a continuous
detectabie botiom for users of long canes and the fop of the unit shall be not less than 32 inches in height.

GEMERAL NOTES:

1. Work Zone channelizing devices illustrated on this sheet moy be installed
in close proximity fo traffic and are suitoble for use on high or low
speed roadways. The Engineer/Inspector shali ensure thot spocing arnd
placement is uniform ond n gocordonoe with the "Texas Manual on Uniform
Traffic Control Devices® (TMUTCD).

2. Channelizing devices shown on this sheet moy have o driveabie, fixed or
portable base, The requirement for self-righting channelizing devices must
be specified in the General Hotes or other pien sheets.

3. Channelizing devices on self-righting supports should be used In work zone
oreas where channelizing devices are frequently impacted by errant vehicles
or vehicie related wind gusts making alignment of the channelizing devices
difficult to mointain. Locations of these devices shall be detailed else-
where in the plons. These devices shall conform to the TMUTCD and the
"Compl iant Work Zone Traffic Confrot Devices List" (CWZTCD).

4. The Contractor shall maintain devices in @ ¢lean condition and replace
damoged, nonreflective, faded, or broken devices aond bases as required by
the Engineer/Inspector. The Confroctor shall be required to maintain proper
device spacing and glignment.

5. Portable bases shali be fabricoted from virgin and/or recycied rubber. The
portobie boses shall weigh opproximately 35 ibs.

6. Pavement surfoces shal! be prepared in a mknmner that ensures proper bending
between the adhesives, the fixed mount boses ond the pavement surface.
Adhesives shoil be prepared ond applied according to the monufacturer’s
recommendat { ons.

7. The instaliation and removal of ¢honnelizing devices shall not cause
detrimentc| effects to the final pavement surfaces, including pavement
surface discoloration or surfoce integrity. Driveabie bases shall not be
permitted on final pavement surfaces. The Engineer/Inspector shall approve
ali oppligotion and removal procedures of fixed boses.

8. Examples on this sheet are commonly used channelizing devices in work zones,

For other devices, refer to the CWZTCD.

“Minimum Desirable |Suggested Maximum Spacing
Taper Lengths ¥ ¥ | of Channelizing Devices
Posted 10" 1§ 12 Cna on a
speed | FOrMIIQ [orpset|orfeetiOffset]  Taper Tangent
30 21 15071657 18071 307 50" -757
35 |L--23- 120572257 2457 35 70" -90" |
40 265°| 2957 3207f 40’ 807 -1007
15 4507 4957 5407 457 20’ -110"
50 500°| 5507 600°F S50’ 1007 -1257
55 L=WS 550605 660 55’ 119 -1407
60 600|660 720" &0’ 1207 -150"
65 650|715 780°| 657 130" -165"
70 700" 7707 B40° 707 140" -175"
75 7507 8257|900 75" 1507 ~185"
B8O 800’8807 960" 507 160 -195"

¥¥Taper lengths have been rounded off.
W=Width of Offset (FT.}

L=Length of Taper
S=Posted Speed M

1FT.2

PH)

STANDARD PLANS
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TYPE I11 BARRICADE (POST AND SKID) TYPICAL APPLICATION

Each roodway of @

divided highway shall be
barricoded in the same manner. R11-2 Cﬁgég[)
\‘_—__\_
A% :
;ﬁ,éig%%'
A
I
.y e

PERSPECTIVE VIEW

The three rails on Type III barricades
shall be reflectorized orange and
reflective white stripes on one side
facing one-way troffic and both sides
for two-way traffic.

Barricade siriping should slant

“downward in the direction of detour.

1. Signs shoutd be mounted on independent supports at ¢ 7 foot

mounting height in center of roadway. The signs should be a
minimum of 10 feet behind Type III Barricades.

2. Advange signing shali be as specified elsewhere in the plans.

G20-6

Detour
Readway

ek

8" max. length Type 111 Barricades

PLAN VIEW

TYPE III BARRICADES

1.
8.

. Refer to the Compliant Work Zone Traffic Control Devices List (CWZTCD)

for details of the Type III Barricades and d list of ail materials
used in the construction of Type iIl Baricades.

. Type III Barricodes shall be used at each end of construction

projects closed fo all traffic.

. Barricades extending across ¢ roadwoy should have stripes thoat slope

downward in the direction toword which traffic must +urn in detouring.
¥hen both right and left furns are provided, the chevron sfriping may
siope downward in both directions from the center of the baricade.
Where no turns are provided at o closed road striping should stope
downward in both directions toward the center of roadway.

. Striping of rails, for the right side of the roodway, should slope

dowrward to the left. For the left side of the rcadway, striping
should slope downward to thé righi.

. Identification markings may be shown only on the back of the

barricade rails. The moximum height-of letters and/or company logos
used for identification shail be 1%

. Barricades shall not be placed pargllel to troffic wnless an adequate

clear zone is provided,

Warning Fights-shall H0T be instal led on barricades.

Where barricades reguire the use of weights to keep from furning over,
the use of sondbags with dry, cohesionless sand is recommended. The
sandbogs witl be tied shut +o keep the sand from spilling and to
maintain a constant weight. Sand bags shall not be stacked in @ mmner
that covers any portion of a barricade rails reflective sheeting.
Rock, congrete, iron, steel or other solid cbjects will NOT be
permitted. Sandbags shouid weigh o minimum of 35 Ibs and a waximum of
50 Ibs. Sandbags shail be maode of o durable moterial that teors upon
vehicular impact. Rubber {such os tire inner tubes) shali not be used |
for sandbags. Sandbags shal!l only be placed along or upon the base
supports of the device and shail not be suspended above ground level
or hung with rope, wire, chains or other fasteners,

. Sheeting for barricades shall be retrorefiective Type C (High

Specific Intensity) conforming to Departmental Material Specfication
DMS-8300 unless otherwise noted.

Barricades shall NOT
be used as a sign support.

TYPICAL STRIPING DETAIL FOR BARRICADE RAIL
Width of
Reflective

oy & & & A
nominal : Sheeting
/45° /’Ekxs/Q;ﬁs//, : 7 iriches.

TYPICAL PANEL DETAIL
FOR SKID OR POST TYPE BARRICADES

4" min., 8 max.

- _
stiffrer [l AV A&V &
A Flat rail

Stiffner may be inside or outside of support, but no more +hon
2 stiffeners shall be aliowed on one barricade.

STANDARD PLANS

&  Texas Depariment of Transportation
Traffle Operations Division

BARRICADE AND CONSTRUCTION
CHANNELIZING DEVICES
STANDARD
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CONES

min. orange
min.
min. white
min.
min. orange
min.
.min, white

—r—
6" min,
2" min.

__,[4" min.

42"

a0
3n

on
30

MaX.
min.

o 6"

min.

28"
min.

i

e min.
min.

Two-Piece cones

28" Cones shall have a minimun weight of 9 1/2 Ibs,

42" 2-piece cones shall have a minimum weight of
30 Ibs. including base.

1. Troffic cones and 4ubular markers shall be a minimum of 28 Inches in height when
used either on freeways or of nighttime.

. Cones or tubular markers shell be predominantly orange, fluorescent red-orange, or
fluorescerrt yeliow-orange. They should be kept clean ond pright for maximum
vigibility.

3. Cones used only Tor daytime cperaticns do not require the reflectorized bands.

4. Cones and tubular markers used for nighttime operafions shall be reflectorized.
Reflectorized moterial shaii have a smooth, sealed cuter surfoce that displays
the sane approximete color during the day and night. The ref lectorized bands
shall be retroreflective Type ¢ (High Specific Intensity) conforming to
Departmental Material Specificotion DMS-8300, uniess otherwise noted,

5. When used at night, appropriate personnel shall ensure that cones and tubular
markers remain in their propet location and in an upright position.

6. Reflectorization of 28"cones shali consist of a minimum 6 inch band placed af
least 3 inches but not more than 4 inches from the top, supplemented by o minimm
4 insh band spaced & minimm of 2 inches below the 6 inch band.

7. Reflectorization of 42" cones shall be provided by slternating 4 to 6" orange and

white stripes with oronge on +op. .

. Reflectorization of fubular markers shall be a mininum of two 3 inch bands placed
o maximan of 2 inches from the op with a maximum of 6 inches between bonds.

9. One-piece cones oF tubular markers are generally suitable for temporary usoge (up
to 8 hours) with other charnelization devioes such os vertical panels, drums or
two-piece cones for long term usage. {are should be +uken to ensure they remain in
their proper location and in an upright position.

10. Cones or +tubular markers used on each project shall be of the some size and shape.

11.The handle may be designed es a hook or other shape, fabricated from non-rigid
materials similar to the cone material, and may extend up o a maximum of 8 inches
above the top of cone, Length of the hundle shall not be considered with regar'd 1o
the overal | height of the cone. : .

™,

[+.]

One-Piece cones Tubular

Market

:

EDGELINE
CHANNELTIZER

.

2%

et

.

This device is intended only for use in place of a vertical panel to
channel ize traffic by indicating the edge of the iravel lane. It is

not intended to be used in transitions or tupers.
This device shall not be used to separate lanes of traffic topposing

STANDARD PLANS

or ctherwisel or warn of objects. I Texas Department of Tr ansporfation

This device is based on a 42 inch, two-piece cone with an alternate
striping pattern: four 4 inch retroreflective bands, with an
gporoximate 2 inch gap between bands. The color of the bond shouid
correspond o the color of the edgeiine (yeliow for left edgeiine,
white for right sdgelinet for which the device is substituted or for
which i1 supplements. The reflectorized bands shali be retroreflect ive
Type € encapsulated beod (High Specific Intensity) conforming to
Departmental Moterial Specification DMS-8300, unless otherwise noted, 22 Of 27

Troffic Operations Division

BARRICADE AND CONSTRUCTION
CHANNELIZING DEVICES
STANDARD

BC (10) -07

The base must weigh a minimum 30 Ibs.
t weig imm of ) Tx00T Ta TxDOT | T#00T |- TxDOT__ e~ TxOT
wisos | | o | o 1 s
1 ECHTIL ) RGN




CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PRCJECT LIMITS

s /,,_,_f,—fi/: 1. Where positive redirectional
" @ / copabi ity is provided, drums
. : E may be omitted.

2, Plastic construction fencing
may be used with drums for
safety as required in the plans.

e '\ 3, Vertical Panels on flexible support
. moy be substituted for drums when the

Typ_lcui shoulder width is less than 4 feetf.
Pigstic Drum 4. When the shoulder width is greotfer

than 12 feet, steady-burn |ights
PERSPECTIVE VIEW may be cmitted if drums are used.
' 5. Drums must extend the length
of the culvert widening.

These drums
ae not required
on one~way roadway

Increase number of plastic drums on the
side of gpproaching traffic if the orown

<« width makes i+ necessary, {minimum of 2
and maximum of 4 drums)

@
GDI = - = Legend
GD (]D QD GD C[D Plastic drum

10" max. { 10" max. 10’ max.
PLAN VIEW i I Plostic drum with steady burn 1ight

o yel low warning reflector

A minimum of two drums shall

be used across the wark  ared. Steady burn warning |ight
or yeiiow warning reflector

TRAFFIC CONTROL FOR MATERIAL STOCKPILES Alternate
Alternate ) CID
ApDIoX. Drums, vertical panels or 42" cones ABproX. CID
] 507 | : at 50’ maximum spacing | 507 | -
Min. 2 drums Min. 2 drums
or 1 Type III

or 1 Type iIl

) I
borricde GD STOCKPILE , /Umcm

On one-way roads . Desirable & . E -
ord ?;:—S:ir::;z c;:wmtsbe sfwi?gié;;?ggfim N Channe| izing devices parallel to traffic
it v ol e Sl pe s on st I
<
e

STANDARD PLANS
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WORK ZONE PAVEMENT MARKINGS

GENERAL

REMOVAL OF PAVEMENT MARKINGS

o

-

The Contractor shal! be responsible for moinfaining work zone and
existing pavement markings, in accordance with the standard specifi-
cations and special provisions, on all roadways open to traffic
within +he £SJ 1imits unless otherwise stoted in the plans.

. Color, patterns and dimensions shall be in sonformance with the

*Texas Manual on Uniform Traffic Control Devices” (TMUICD).
Additionet supplemental pavement marking details may be found in the
plans or specifications.

pavement markings shall be instolied in accordance with the TMUTCD
and as shown on the plans.

when short +erm markings are required on the plans, shert ferm
markings shall conform with the TMUTCD, the plans and detalls as
shown on the $tandard Plan Sheet WZ{STPM).

. When standard puvement markings are rot in place and the roadway

is opened to traffic, DO NOT PASS signs shull be erected %o mak
the beginning of the sections where pessing is prehibited and
PASS WITH CARE signs at the beginning of sections where passing -
is permitted.

A1l work zone pavement markings shall be installed in accordance
with Item 662, "Work Zonme Pavement Morkings.”

RAISED PAVEMENT MARKERS

1.

2.

Raised pavement markers are o be placed gccording to the patyerns

oh BC(12).
Atl raised pavement markers used for work zone markings shall meet

the requirements of Item 672, "RAISED PAVEMENT MARKERS® and Depart-
mental Material Specification DMS-4200 or DMS-4300.

PREFABRICATED PAVEMENT MARKINGS

1.

2.

Removable prefabricated pavement markings shall meet the requirements
of DMS$-8241.

Non-removable prefabricoted pavement markings (fei | back) shall meet
the requirements of DMS-8240.

MAINTAINING WORK ZONE PAVEMENT MARKINGS

t.

The Contractor wi!l be responsible for mointaining work zone pavement
markings within the work !imits. o

Work zone pavement markings shell be inspected in gecordance with
the frequency and reperting requivements of work zene iraffic contrel
device inspections as required by Form 529.

The markings should provide a visible reference for ¢ i nimum
distance of 300 feet during normal daylight hours and 160 feet when
i{luninated by automobile low-beam headlights at night, unless sight
distance is restricted by roadwoy geometrics.

Markings faiting to meet this criteria within the first 30 days after
placement shal | be reploced ot the expense of the Contractor os per
Specification Item 662.

1.

Pavement markings that are no fonger applicoble, could cregte confu-
sion or direct a motorist toword or into the closed portion of the
roadway, shall be removed or obliterated before the roadway is open-
ed to traffic,

The gbove shail not apply to defours in ploce for less than two
weeks, where floggers and/or sufficient channel izing devices are used
in lieu of markings to outline the detcur route,

Pavement markings shall be removed o the fuliest extent possible,

so as not to ieave a discernable marking., This shall be by any method
approved by TxDOT Specification Item 677 for FEiiminating Existing
Pavement Markings ond Markers®.

The removal of pavement markings may require resurfacing or seal
couting portions of the roadway.

Subject ¥o the approvel of the Engineer, any method that proves to be
successful on a particular type pavement may be used.

Blost cleaning may be used but will not be required unless specifical-
1y shown in the plans.

Over-painting of the markings SHALL NOT BE permitied.

Removal of raised povement markers shall be s directed by the
Engineer.

Removal of existing pavement markings and markers will be paid for
directly in occordance with [tem 677, ¥ELIMINATING EXISTING PAVEMENT
MARKINGS AND MARKERS,® unless otherwise stated in the plans. -

10.Black-out marking tope may be used o cover conflicting existing

DEPARTMENTAL MATERIAL SPECTFICATIONS

PAVEMENT MARKERS (REFLECTORIZED) DWS-4200
TRAFFIC BUTTONS DMS-4300
EPOXY AND ADHESIVES DM5-8100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
PREFABRICATED PAVEMENT MARKINGS-PERMANENT DMS-5240
PREFABRICATED PAVEMENT MARKINGS-REMOVABLE DMS-8241

TEMPORARY FLEXIBLE~REFLECTIVE ROADWAY MARKER TABS DMS-8242

A 1ist of prequalified reflective roised pavement markers,
non-reflective troffic buttons, roadway marker tabs ond other
pavement morkings can be found at the Material Producer List
web address shown on BC{1).

markings for pariods less than two weeks when cpproved by the Engineer.
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Temporary Flexible-Reflective
Roadway Marker Tabs

TOP VIEW

FRONT VIEW

SIDE VIEW

e 4..: |/4 3 _.,.[
Adhesive pad
Height of sheeting
is usually mote than
174" ond fess than 1",

STAPLES OR NAILS SHALL NOT BE USED TO SECURE
TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER
TABS TO THE PAVEMENT SURFACE

1. Temporary flexible-refiective roadway marker tobs used as guidemarks
shal | seet the requirements of DMS-8242.

2. Tabs detaited on this sheet are %o be inspected and accepted by the
Engineer or designated representative, Sampling and testing is not
normal 1y required, however at the option of the Engineer, either *A"
o "B” below may be imposed to essure quolity before placement on the
‘roadway.

A. Select five {5) or more tabs ot random from eoch lot or ship-
ment and submit to the Construction Division, Materials and
Pavement Section to determine specification compl ianoe,

B. Select five {5) tabs ond perform the following test. Affix five
(5} +abs at 24 inch intervals on on asphaltic povement in g
straight 1ine. Using o medium size passenger vehicle or pickup,
run over the morkers with the front ond rear tires at a speed
of 35 to 40 miles per hour, four {4} times in each direction. No
more than one (1) out of the five (5) reflective surfaces shal!l
be fost or disploged os @ result of this test

3, Small ¢gesign variances may be noted between tob manufacturers.

4, See Standard Sheet WZ(STPM) for tab placement on new pavements. See
Standard Sheet TCP{7-1) for tab placement on seal coat work.

DEPARTMENTAL MATERIAL SPECEFICATIONS

PAVEMENT MARKERS (REFLECTORIZED) DM3-4200
TRAFFIC BUTTONS i DMS-4300
EPOXY AND ADHESIVES DM5-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
PREFABRICATED PAVEMENT MARKINGS-PERMANENT DMS-8240
PREFABRICATED PAVEMENT MARKINGS-REMOVABLE DM3-8241

TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER TABS DMS-8242

A iist of prequalified reflective raised pavement markers,
non-refiective traffi¢ buttons, roadway morker +abs and other
pavement markings can be found at the Material Producer List
web address shown on 8C(1).

Raised Pavement Markers
used as Guidemarks

1. Roised pavement morkers used as guidemorks shall be from the approved
product |ist, and meet the requirements of DMS-4200.

2. All temporary construction raised pavement markers provided on a pro-
ject shall be of the same manufacturer.

3. Adhesive for guidemarks shall be bituminous moterial hot appliied or
butyl rubber pad for all surfaces, or thermopiastic for concrete
surfaces.

Guidemarks shali be designated as:
YELLOW - (two anber refiective surfaces with yellow body).
WHITE - (one siiver reflective surface with white bodyl,
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PAVEMENT MARKING PATTERNS

CENTER LiNE % NO-PASSING ZOME BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS

10 +o 12* <]‘:I Type Y buttons 10 to 12" Type II-A-A Q
. cooo o coos o coGo o cooonoo aeoo0odo
A : geoopDOOOOO0OD00 TE%UUOOODOOODO
o> Yellow Y vellow &7 >
Type II-A-A Type Y buttons
REFLECTORIZED PAVEMENT MARKINGS - PATTERNM A RAISED PAVEMENT MARKERS - PATTERN A
. <;E‘ Type II-A-A Type ¥ buttens <}3
l OOE%JODDDDDO&DOUODQDOOUDOODﬂ v’
S }' —& — T—— ° DOEDODﬂODDD T a [eXed=]=] o G000 o [sX+X Nl
= Yellow &> t L
4 to 8" . Type Y buttons g +o 8" - Type [[-A-A

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RATSED PAVEMENT MARKERS - PATTERN B3

Pattern & is fthe TXDOT Standurd, however Pattern B may be used if dpproved by the Engineer.
Prefabricoted markings may be substituted for reflectorized pavement markings.

EDGE & LANE. LINES FOR DIVIDED HIGHWAY Type I-C
£

DDOOODDOODODDEODOBODODGOOUOODEDDODODOEOOOD

wn-.er, : <a - Type W DU+*°ﬂ5<: - Type I-C or 1I-C-R <

— — e | (oW mc— —— o 0ooo o 0goo o QoD o [eReqrn) o C00G jul
<a Type 1A Type Y buttons
cuooOpOOOOOODOGOOOOCDROOGNOOOCOGOORGOONO0ODOCOD
A A e O_DODODOODUOOOUDQODDODDOOO'DOOOUOOOEUODDDOOE
E> Yellow Type I-A/ Type Y buttons
e Whitfe — — — a oocoo o coco [=} cooa a o000 s} Dooo o
o> ( - Type W bisttans < - Type i-t or II-C-R
. ODOODDOOOHOODDUOOEDOOEQDODOOOUDODGDODDOOQD
REFLECTORIZED PAVEMENT MARKINGS . RAISED PAVEMENT MARKERS \
Brefobricated markings may be substituted for reflectorized pavement markings. Type 1I-C
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS
QJ /Type W buttons Type 1I-C
— wh“f - ——— — a [=R~A~L+] =] OOG_O [=] [eR=R=X-] =} ooco =] 0ooD o
ite <§:| Type II-A-A Type Y buttons
. ra onnoog%onnoouooonooono{ounnonDuouooonooou
v ocnooonfcooDoooODOCODBL0CODgc0oNvOOD0O00OOCOBGO000D
E> — ; — p— R e —t o cocoo o o000 o cooo o cooo o LT3 o
E> wnite . > AN : N
Type W buttons Type I-C
REFLECTORIZED PAYEMENT MARKINGS - RAISED PAVEMENT MARKERS
Prefabricated morkings may be substituted for reflectorized povement markings.
TWO-WAY LEFT TURN LANE
— —— —— —— o f+XeReXe]) o [=R+ R+ Re) o [=F=X-1+] =] oCo0Q a pooa (=]
S~white” <:II \Type w butions
Type 1-C
opoeoeno oOoecooOO0cCOoOO0O0O0OBOOO scoO0QCcOo0OGOOODOOCD
— — ] — — o coo ] ocoo a ¢goo g Vo060 a GGL o o
: $Yel low $Type ¥ buttons Type [I-A-A
———— . — P— — o 000D © ocoa =3 cooo o, Q000 a cooo o
ocnovoooocdobDocopDoooOocooDbDOOODOPOoCODODRDOBODO0OD
— — S ——— a ooo =] o000 o o000 o 0000 a agoo n
C:> \Whi‘l'e/ E> O\Type ¥ buitons
Type I-C
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS

Prefabriceted morkings may be su:;s-ri-rufed for refiectorized pavement morkings.
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STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

_5);}" iri" Type II-A-A Type ¥ butions
RATSED
DOUBLE JaTsED 4_m‘z.._ir_ﬂoooucoomoofo a. o
MARKERS fo.oc © 0o g ¢ © 0o O 0 ¢ O O O
NO-PASSING
. REFLECTORIZED
[y "
LINE wnes 0 T 12
Type I-C , I-A or II-A-A Type W or Y buftons
RAISED
SOLID EDGE LINE PAVEMENT Do o o0 ¢ o o oo ¢ o @Ko o©
MARKERS
OR SINGLE L
REFLECTORIZED
LINES NO-PASSING LINE “rmmmn selemeere _—
WARKINGS ' White or Yellow
Type 1-C . " u Type W buitons
. ’_;'l I‘_ 60" + 3
WIDE P:CSE:T1_2..L|:1000|:|ooc|:|000|:|'0
LINE VARKERS ¥ o ¢ o o O o0 0 o OO0 O CcC B O

REFLECTORIZED

(FOR LEFT TURN CHANNELIZING LINE
OR CHANNELTZING LINE USED TO
DISCOURAGE LANE CHANGING. }

i-:—40‘ + i'-——'—:-i 40" + 3n'

o o 0o OO0 .0 000 0

RALSED 0O 0 OO0
BROKEN s l— 107 301‘\[_ Type 1-C or II-A-A /_)l
| ’ Type W o Y buttons
L I NE fe— 20’ 1f_.~_ﬁ{
OR LANE LIKNE,) MARKINGS ) i"_ 10° 30, i Whi'i'e or Yellow
Type I-C or II-A-A
(when required)
REMOVABLE MARKINGS 5 + " |<_;.| ) .
WITH RAISED I O — I ——
|<— 10'—_:—1:———- 30’ -v—-*u-zrl

PAVEMENT MARKERS

If raised pavement morkers are used
+o supplerent REMOVABLE markings,
the markers shall be appiied fo the
fop of the tape at the approximate
mid length of tope used for broken
fines or at 20 foot spacing for
soiid lines. This aliows an easier
removal of roised pavement markers
and tape.

Raised pavement markers used os stondard
paverent markings shall be from the approved
products 1ist and meet the requirements of
I+em 72 "RAISED PAVEMENT MARKERS. "

Raised Pavement Markers

200 + 17

Centeriine only - not io be used on edge lines
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