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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 Anfonio 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 cabling, 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 coniract 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. 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.



10.

1.

12.

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

Insurance and Bond

Item 100 - Mobilization

Item 101 - Preparing of Right of Way

Item 530 - Barricades, Signs and Traffic Handling

[tem 540 - Storm Water Pollution Prevention Plans (SW3P)

MO

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

The quantitics 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 all times and
all workzone 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

Issued By: CIMS Department Date Issued: Sunday December 5, 2010
ID NO.: 23-12060001 Pagelof2

FORMAL INVITATION FOR BIDS (IFB) and CONTRACT
2011 - 2012 Task Order Contract for Traffic Signal Equipment Modifications
(Prj. No. 23-12060001)

Sealed bids, subject to the Terms and Conditions of this Invitation for Bids and other contract provisions, will be received at the
Office of the City Clerk, City Hall, 100 Military Plaza, 2nd floor San Antonio, Tx 78205 until 1:00 p.m. CST on Wednesday,
January 5, 2011 and publicly read aloud at 114 W. Commerce, Municipal Plaza Building “B” Room. This is the solicitation
deadline. Bids must be submitted in a sealed envelope and clearly marked with the due date of bid, bidder name, Project Name and ID
NO. The City is not responsible for submissions not clearly and appropriately marked. Late submissions will be rejected and returned
to bidder. A Non-Mandatory Pre-submittal conference will be held at 114 'W. Commerce, Municipal Plaza Building, 9" Floor
Conference Room on Wednesday, December 15,2010 a{ 9:00 a.m.

TABLE A - This invitation includes the following Contract Documents:

010 Tnvitation for Bids and Contract Signature Page 2011 - 2012 554 p - .
. . e st for Approval of Change to O 1 Affirmed List
Task Order Contract for Traffic Signal Equipment Modifications ¢ Subec%‘ftractors /pSpuppﬁeSs setoUngma

020 Bid Form 060 Supplemental Conditions

025 Unit Pricing Form Performance Bond

030 Contractor’s Qualification/Information Statement Payment Bond

040 Standard Instrctions to Respondent 085 General Conditions for Heavy/Hwy Construction Contracts
03 Sl s eomonic Devlepmen Advosy SBEDR) 355 At S, o e e
052 Good Faith Effort Plan Equipment Modifications > prepared by the City of San Antonio

053 City of San Antonio Letter of Intent for Contracts Utilizing General Wage Decision for Heavy Highway Projects
Small Business Contracting Goals

Plans, Specifications and Special Conditions and any Addenda will be posted on the web at http://epay.sanantonio.gov/riplistings/
along with this solicitation Bidder understands and agrees that bidder is responsible for obtaining addenda and adhering to all
requirements in addenda. City is not responsible for incorrect information obtained through other sources.

The following decuments (fully completed and with original signatures) constitute the required information to be submitted as a part
of the bid proposal clearly marked on the outside of the sealed envelope with the due date of bid, bidder name, Project Name and ID
NO as follows:

1) 010 Invitation for Bids and Contract Signature Page for 2011 5) Bid bond or cashiers check

- 2012 Task Order Contract for Traffic Signal Equipment

Maodifications (Prj. No. 23-12060001)

2) 020 Bid Form 6) 052 Good Faith Effort Plan

3) 025 Unit Pricing Form 7) Signed Addenda Acknowledgement Forms (if applicable)

4} 030 Contractor’s Qualification/Information Statement

It is understood and agreed that the work is to be completed in full on or before 365 calendar days. This project does not include
hazardous environmential work. This project requires 0 project sign(s).

This is a Public Works Contract and chapter 2258 of the Texas Government Code requires that not less than the prevailing wage rate
for work of a similar character in this locality shall be paid all laborers, workmen, and mechanics employed in the construction
thereof. The Wage Decision Number TX100041 03/12/2010 TX41 shall be used on this contract, which is available on the web at
hitp:/fwww.wdol.zov/dba.aspx#0.

Form 010 Invitation for Bids (IFB) and Contract Signature Page



Page 2 0f 2

FORMAL INVITATION FOR BIDS (IFB) and CONTRACT
2011 - 2012 Task Order Contract for Traffic Signal Equipment Modifications
' (Prj. No. 23-12060001)

The undersigned acknowledges that this is a wunit price contract; that unit prices established will remain in effect and valid
throughout the duration of the contract; the quantities shown are estimated quantities for budgetary purpeses only; the
award of this contract does not guarantee contractor the entire work shown in this FORMAL INVITATION FOR BID
(IFB); the City may order all, some, or none of the work shown in this TFB; and projects will be assigned as they become
available.

The undersigned, by his/her signature, represents that he/she is authorized to bind the bidder to fully comply with Contract
Docaments for the amount(s) shown on the accompanying bid sheet(s). The work proposed to be done shall be accepted when
fully completed and finished to the entire satisfaction of the City. The undersigned certifies all prices confained in this bid
have been carefully checked and are submittéd as correct and final. The Bidder by submitting this bid and signing below,
acknowledges that he/she has received & read the entire Bid and Contract document and agrees to be bound by the terms
therein, has received all Addenda, and agrees to the terms, conditions, and requirements of the bidder’s bid proposal and all
documents listed in TABLE A above and the enabling Ordinance and associated documentation that form the entire Contract
upon approval by the City Council.

Official Name of Company (legal):

/ Signer’s Name:
Original Signature of Person Authorized to Sign Bid/Contract Date (Please Print or Type)

Form 010 Invitation for Bids (IFB) and Contract Signature Page



CITY OF SAN ANTONIO

Project Name: 2011 - 2012 Task Order Contract for Traffic Signal Equipment Modifications Date Issued: December 5, 2010
ID NO.: 23-12060001 Page 1of 1

020

BID FORM

The estimated construction budget for this contract is $650,000.00

I. BASE BID

Amount of Street/Roadway Construction Base Bid (Insert Amount in Words and Numbers):
$

Total Amount of Base Bid (Insert Amount in Words and Numbers):
$

I1. UNIT PRICES
Bidders shall submit unit pricing on the 025 Unit Pricing form, and it shall be attached immediately following this sheet.

Official Name of Company (legal) Telephone No.
Address Fax No.
City, State and Zip Code E-mail Address

Form 020 Bid Form



CITY OF SAN ANTONIO

025 UNIT PRICING FORM

PROJECT NAME: TASK ORDER CONTRACT FOR TRAFFIC SIGNAL EQUIPMENT MODIFICATIONS
PROJECT NO. 23-12060001

ITEM SEQUENCE
NO.

ALT. UNIT OF APPROX.
NO. | ITEM NO. BID ITEM DESCRIPTION MEASURE | QUANTITIES | UNIT BID PRICE AMOUNT
531.98 REMOVE SIGN EA 15
531.99 INSTALL SIGN EA 15
615.9 REPLACE TRAFFIC SIGNAL CONTROLLER CABINET ON EXISTING FOUNDATION (Post-top Mounting) EA 15
615.91 REPLACE TRAFFIC SIGNAL CONTROLLER CABINET ON EXISTING FOUNDATION (Type 332 Controller Foundation) EA 5
618.01 CONDUIT (PVC SHCEDULE 40) (2 IN) LF 50
618.02 CONDUIT (PVC SHCEDULE 40) (3 IN) LF 50
618.05 CONDUIT (PVC SHCEDULE 40) (3 IN) (BORE) LF 50
618.08 CONDUIT (PVC SHCEDULE 40) (3 IN) (BORE) (ROCK) LF 50
620.06 ELECTRICAL CONDUCTORS (NO. 6) (BARE) LF 50
620.08 ELECTRICAL CONDUCTORS (NO. 8) (BARE) LF 50
620.16 ELECTRICAL CONDUCTORS (NO. 6) (INSULATED) LF 50
682.91 INSTALL VEHICLE SIGNAL HEAD EA 25
682.92 REMOVE VEHICLE SIGNAL HEAD EA 5
682.93 REPLACE VEHICLE SIGNAL HEAD EA 25
682.94 REPLACE SIGNAL LAMP UNIT ON EXISTING VEHICLE SIGNAL HEAD EA 3500
682.95 REPLACE EXISTING PEDESTRIAN SIGNAL HEADS EA 50
682.96 INSTALL PEDESTRIAN SIGNAL HEAD EA 75
683.91 REPLACE SIGNAL LAMP UNIT ON EXISTING PEDESTRIAN SIGNAL HEAD EA 800
684.09 TRAFFIC SIGNAL CABLES (TYPE A) (14 AWG) (9 CONDUCTOR) LF 2500
688.91 INSTALL AUDIBLE PEDESTRIAN SIGNAL UNITS EA 25
688.11 REPLACE PEDESTRIAN DETECTOR (PUSH BUTTON AND SIGN) EA 100
688.12 INSTALL PEDESTRIAN DETECTOR (2 IN PUSH BUTTON AND SIGN) EA 75
693.12 INSTALL INTERNALLY LIGHTED STREET NAME SIGN (LED) EA 15
694.12 INSTALL VIVDS CAMERA ASSEMBLY EA 75
694.14 INSTALL VIVDS COMMUNICATION CABLE (COAXIAL) LF 3000
694.15 INSTALL VIVDS LUMINAIRE ARM EA 10
696.5 INSTALL RADAR ADVANCE DETECTION DEVICE EA 20
696.6 INSTALL RADAR PRESENCE DETECTION DEVICE EA 20
696.7 INSTALL RADAR VEHICLE SENSING DEVICE EA 20
696.8 INSTALL COMMUNICATION AND POWER CABLE(S) FOR RADAR VEHICLE DETECTION DEVICES LF 1500
697.5 INSTALL TRAFFIC MONITORING CCTV CAMERA EA 20

Total Bid Amount:

this proposal are the unit prices intended and that its bid will be tabulated using these unit prices and no other information from this print-out.

amount will be determined by multiplying the unit bid prices shown in this print-out by the respective estimated quantities shown in the proposal and then

totaling all of the extended amounts.

Signed:

Title:

Date:

agrees to the terms, conditions, and requirements of the bidder's bid proposal.

certifies that the unit prices shown on this complete computer print-out for all of the bid items and the alternates contained in

Acknowleged and agrees that the total bid amount shown will be read as its total bid and further agrees that the official total bid




General Decision Number: TX100041 03/12/2010 TX41
Superseded General Decision Number: TX20080041
State: Texas

Construction Types: Heavy and Highway

Counties: Bell, Bexar, Brazos, Comal, Coryell, Guadalupe,

Hays, McLennan, Travis and Williamson Counties in Texas.

Heavy (excluding tunnels and dams) and Highway Construction

Projects (does not include building structures in rest area

projects). *NOT TO BE USED FOR WORK ON SEWAGE OR WATER
TREATMENT PLANTS OR LIFT/PUMP STATIONS IN BELL, CORYELL,
McLENNAN AND WILLIAMSON COUNTIES.

Modification Number Publicatioﬁ Date
0 03/12/2010

EFFECTIVE 03/12/2010



SUTX2005-001 01/03/2005

Adr Tool Operator..............
Asphalt Distributor Operator...
Asphalt paving machine operator
Asphalt Raker.......cccoeeec
Asphalt Shoveler.......cccooee.
Broom or Sweeper Operator......
Bulldozer operator ...........
Carpenter......oooeeveennenae
Concrete Finisher, Paving......
Concrete Finisher, Structures..
Concrete Paving Curbing
Machine Operator...............
Concrete Paving Finishing
Machine Operator...............
Concrete Rubber................
Crane, Clamshell, Backhoe,
Derrick, Dragline, Shovel
Operator........ooremeveenens
Electrician........cceeecunns

Form Builder/Setter, Structures
Form Setter, Paving & Curb.....
Foundation Drill Operator,
Truck Mounted........c....... :
Front End Loader Operator......
Laborer, common................
Laborer, Utility.....cccoove
Mechanic......cccceeeeiunenns

Mixer operator, Concrete Paving
Mixer operator......eeeieees
Motor Grader Operator, Fine

Painter, Structures............
Pavement Marking Machine
Operator....ccoerueererecenes
Pipelayer....c.cooeeienncne
Planer Operator......cev.....

Rates

$16.00
$12.09
$11.82
$ 9.96
$10.56
$ 9.74
$11.04
$12.25
$ 10.53
$ 10.95

$ 14.00

$12.00
$10.88

$ 13.66
$24.11
$ 9.49
$ 10.88
$ 9.89

$15.00
$11.36
$ 9.34
$10.12
$14.74
$15.25
$ 10.83

$15.26
$12.96
$14.71
$11.00

$11.52
$ 10.49
$17.45

$ 15.50

Fringes

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00

0.00

0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00



Reinforcing Steel Setter,

SHUCEULE. oveecceveninnenans $ 14.00 0.00
Roller Operator, Pneumatic,

Self-Propelled...........c..... $ 9.34 0.00
Roller Operator, Steel Wheel,

Flat Wheel/Tamping............. $ 9.60 0.00
Roller Operator, Steel Wheel,

Plant Mix Pavement............. $10.24 0.00
Scraper Operator........... $ 9.93 0.00
SEIVICET.ccsmesemmmssnrivess $11.41 0.00
Sign Installer (PGM) ........... $14.85 0.00
Stip Form Machine Operator..... $ 1517 0.00
Spreader Box operator.......... $10.39 0.00
Structural Steel Worker........ _ $13.41 0.00
Tractor operator, Crawler Type.  § 11.10 0.00
Traveling Mixer Operator....... $10.04 0.00
Trenching machine operator,

HEAVY . eteerereeecemnicninens $14.22 0.00
Truck Driver Tandem Axle Semi- :
Trailer.....ccoceemmvennenns $10.95 0.00
Truck driver, lowboy-Float..... $15.30 0.00
Truck driver, Single Axle,

Heavy.renrcrcennans $11.88 0.00
Truck driver, Single Axle

Light . eeoeeceeevenenimncaens $ 9.98 0.00
Wagon Drill, Boring Ma,chlne

Post Hole Driller Operator.... $ 14.65 0.00
Welder....ooveeviencnninnnne $14.26 0.00
Work Zone Barricade Servicer...  §11.15 0.00

Unlisted classifications needed for work not included within
the scope of the classifications listed may be added after
award only as provided in the labor standards contract clauses
(29CFR 5.5 (a) (1) (ii)).

In the listing above, the "SU" designation means that rates
listed under the identifier do not reflect collectively
bargained wage and fringe benefit rates. Other designations
indicate unions whose rates have been determined to be
prevailing.



WAGE DETERMINATION APPEALS PROCESS

1.) Has there been an initial decision in the matter? This can
be:

* an existing published wage determination

* g survey underlying a wage determination

* 2 Wage and Hour Division letter setting forth a position on
a wage determination matter

* 3 conformance (additional classification and rate) ruling

On survey related matters, initial contact, including requests
for summaries of surveys, should be with the Wage and Hour
Regional Office for the area in which the survey was conducted
because those Regional Offices have responsibility for the
Davis-Bacon survey program. If the response from this initial
contact is not satisfactory, then the process described in 2.)

and 3.) should be followed.

With regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the
Branch of Construction Wage Determinations. Write to:

Branch of Construction Wage Determinations
Wage and Hour Division

U.S. Department of Labor

200 Constitution Avenue, N.W.

Washington, DC 20210

2.) If the answer to the question in 1.) is yes, then an

interested party (those affected by the action) can request

review and reconsideration from the Wage and Hour Administrator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to:

Wage and Hour Administrator
U.S. Department of Labor

200 Constitution Avenue, N.W.
Washington, DC 20210

The request should be accompanied by a full statement of the
interested party's position and by any information (wage
payment data, project description, area practice material,
etc.) that the requestor considers relevant to the issue.



3.) If the decision of the Administrator is not favorable, an
interested party may appeal directly to the Administrative
Review Board (formerly the Wage Appeals Board). Write to:

Administrative Review Board
U.S. Department of Labor

200 Constitution Avenue, N.W.
Washington, DC 20210

4.) All decisions by the Adininistrative Review Board are final.

END OF GENERAL DECISION



CITY OF SAN ANTONIO, TEXAS
GOVERNING SPECIFICATIONS

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

ITEM
100

101
530
531
540

600
615
618
620
624
628
633
655
656
680
681
682
683

684
685
686
687
688
693
694
1000

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

DESCRIPTION
MOBILIZATION

PREPARING RIGHT-OF-WAY

BARRICADES, SIGNS & TRAFFIC HANDLING

SIGNS

TEMPORARY EROSION, SEDIMENTATION, AND WATER POLLUTION
PREVENTION AND CONTROL

TRAFFIC SIGNAL GENERAL CONDITIONS

TRAFFIC SIGNAL CONTROLLER CABINET

CONDUIT

ELECTRICAL CONDUCTORS

GROUND BOXES

ELECTRICAL SERVICES

BATTERY BACKUP SYSTEM FOR TRAFFIC SIGNAL
CONTROLLER FOUNDATION AND PEDESTAL POSTS
FOUNDATIONS FOR TRAFFIC CONTROL DEVICES
INSTALLATION OF HIGHWAY TRAFFIC SIGNALS
TEMPORARY TRAFFIC SIGNALS

VEHICLE AND PEDESTRIAN SIGNAL HEADS

LED COUNTDOWN PEDESTRIAN SIGNAL MODULE
TRAFFIC SIGNAL CABLES

FLASHING BEACON ASSEMBLIES ‘

TRAFFIC SIGNAL POLE ASSEMBLIES (STEEL)

PEDESTAL POLE ASSEMBLIES

PEDESTRIAN DETECTORS AND VEHICLE LOOP DETECTORS
INTERNALLY LIGHTED STREET NAME SIGN ASSEMBLIES
VIDEO IMAGING VEHICLE DETECTION SYSTEM

WEB PORTAL

SPECIAL PROVISIONS
SP-1



SPECIAL SPECIFICATIONS FOR CONSTRUCTION

696 - RADAR VEHICLE DETECTION DEVICES (RVDD)
697 - CLOSED CIRCUIT TELEVISION (CCTV) CAMERAS

SPECIAL DETAILS AND NOTES FOR CONSTRUCTION

SPECIAL PROVISIONS

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.

Hem 100: Mobilization

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

" 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 perinits. This item will not be paid directly, but will be
subsidiary to the various bid items.

Item 53(}: Barricades, Sisns & Traffic Handling

The contractor will be responsible for furnishing and installing all signs, barricades, and other
incidéntals 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 am. to 4 p.m., Monday throngh Friday. When directed, high
traffic volumes in urban arcas 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 Erosiom, 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 and deliver salvageable materials to thé City of
San Antonio Traffic Signal Shop at 223 S. Cherry St. Contractor will call Tracey Smith at 207-
7770 one week prior to beginning work to coordinate equipment pick-up.

Contractor “will réturn fo the Cify any equipment i‘éﬁi@'\?éd“"and’fd(i:’eme'd"’sa'lvajgeabl’e*'by the -
Engincer. 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.

Fem 615: Traffic Signal 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 controller.

Item 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 units and mounting azms.

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

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

Fem 684: Traffic Signal 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 assemblies. :



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 replacement of existing pedestrian detectors, the Contractor will
remove existing equipment and replace with ADA complaint pedestrian push button/sign
assemblies furnished by the City.

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

Ttem 693: Internallv nghted Street Name Sign Asemblies

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

The contractor shall furnish all additibnal 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 fumish the VIVDS camera assemblics, 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 fornish any ancillary items needed to mount the luminaire arms to the wood or
steel strain poles. :

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

Item 696: Radar Vehicle Detection Devices (RVDD)

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

The confractor 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 nstallation.

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



Ttem 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 confractor
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.



SPECIAL PROVISIONS

All work shall coniform 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 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.

Item 530: Barricades, Sions & 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, weckends, and nights. No work to be
performed on National holidays or State observed holidays unless otherwise shown on plans or approved.

Ttem 531: Siens

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

Ttem 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.



Ttem 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 and deliver salvageable materials fo the City of San
Antonio Traffic Signal Shop at 223 S. Cherry St. Contractor 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 deemed 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.

Item 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 controller.

Item 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 units 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
lamop units to be for replacement of all vehicle signal head Jamp units at each 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.

Item 683: LED Countdown Pedestrian 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.

Ttem 684: Traffic Signal Cables

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

Ttem 688: Pedestrian Detectors and Vehicle L.oop Detectors

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

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 replacement of existing pedestrian detectors, the Contractor will remove
existing equipment and replace with ADA complaint pedestrian push button/sign assemblies furnished by
the City.

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

Item 693: Internally Lishted Street Name Sign Asemblies

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

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

Ttem 694: Video Imaging Vehicle Detection System

For task orders requiring the installation of video imaging vehicle detection systems (V. IVDS), the City
will furnish the VIVDS camera assemblics, 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 Fngineer. 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.

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



Item 696: Radar Vehicle Detection Bevices (RVDI)})

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 complete
installation.

Item 697: Closed Circuit Televisien (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 finctional CCTV camera
installation.

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



SPECIAL SPECIFICATIONS



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 electromagnetic energy waves used

B.

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 simultancously 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 fi. to 500 fi.
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 wvehicle movmg 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 RVDD processor unit
and a local area network (I.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.

1. 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

channel input. When a vehicle is detected by the RVDS, the delay timing must time out
before 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 Requirements

1.

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

The RADD shall provide vehicle detection, tracking, and speed of moving vehicles
approaching an intersection at a range of 100 feet to 500 fect 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. Vchicles
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, cach 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 feet.
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 amoving vehicle.

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

1.

2,

3.

4.

5.

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.

The RPDD shall, as a minimum detect vehicles within a 100 feet, 90 degree cone of
detection from the sensor. Stop bar fadar 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 '

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.

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

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
field 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.

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 controlier module plugged into the
rack.

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.

The RVDD shall provide a “fail safe” operation that triggers when communication
between the radar vehicle sensor and the interface module is broken. Contact closire 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.

The RVDD shall be capable of cither “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 able to operate normally
and with no degraded performance when the radar vehicle sensor is encased in a 1/2 inch
ice.

2. The RVDD shail 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 humidity.

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 c¢xceeding 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 to
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 Ethernet 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 select 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-26482 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
¢. Nomina! Conductor DC resistance at 20°C (68°F) <= 15 ohms/1000 Ft
d. Single continuous run with no splices allowed.
¢ If communication is 6onducted over the RS-485 bus, the communication cable can

be terminated only at the two farthest ends of the cable and the operational baud
rate and cable lengths shall not exceed the following limits:

Baud Ratc* Cable Length
115.2Kbpd 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
e Nominal capacitance conductor to conductor @ 1 KHz <= 26 pF/Ft

¢ 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 ft is required, the power cable shall meet the
following specifications:

s 10 AWG conductor size/ gauge
¢ Two conductor count

¢ Stranded Cable Type

¢ Bare Copper Material

e 600 Volt Range

e 90°C Temperature Rating

e PVC/Nylon insulation material
* PV jacketing 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.

The RS-485 conductors shall be a twisted pair.

The RS-485 conductors shall have nominal capacitance conductor to conductor of
less than 71 pI/I't 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 conducior 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).

b. 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.
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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.

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 Assembties.

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

¢. Final unit functionality testing prior to shipment.

B. Installation and Training

1. When requested by COSA personnel or purchasing agency, the supplier 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 personnel of COSA in the operation, setup, and maintenance of the RVDD.
Instruction 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. Tnstruction personnel are required to be certified by the equipment manufacturer. The

User’s Guide s 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 mot apply to products damaged by
accident, improper operation, abuse, serviced by unauthorized personnel or unauthorized
modification.
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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 unmit 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 1in 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 umnits,
power and surge protection panel or module, software, serial and Ethernet 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 furnished 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 considered 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
bardware and associated field equipment; required for a complete and fully functional RVDD
system.
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696.9. BID ITEMS:

Item 696.01 - Radar Advance Detection Device (RADD) — per each
Item 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

Ttern 696.12 - Install 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

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. - -

Materials.

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

rovide 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. Color video camera units.
b. Camera lenses, filters, control circuits and accessories.
¢. Camera housings.
d. Medium duty pan and tilt uﬁits.
e. Camera control receivers.
f.  Video and caniera control and power cable harnesses, connectors and coax.
Source 1D generator.

h. Video r»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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4, Width to height aspect ratio of 4:3.

5. System limiting resolution that conforms to FCC regulations for broadcast signals.

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

7. 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. '

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

9. Equipment that is identical at each ficld location and completely interchangeable.

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

C. FElectrical and Mechanical Requirements.

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

a.

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.
(4) For built-in ID generator, with white lctters and black outline.

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

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

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

Resolution. >350 lines vertical and >460 lines horizontal, measured per EIA-
170A 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. Provideup to 16 dB AGC.
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h. Output Impedance. 75 Ohms + 5%.

i.  Aspect Ratio. 4:3.

j.  Geometric 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 (H) 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 zoorm.
e, 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
overrupning 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 ps1
relief valve for each camera. Conform to IP-67 Standard.

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

e 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.

3-12 ITEM 697
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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 entry.

Provide a 6 watt low temperattire heater with its own thermostat control for
each housing.

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

An alierate 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.

a.

Furnish and install a medium duty, anodized aluminum weatherproof pan-and-
tilt-unit at each camera site, conforming to [P-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 simultaneous
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. '

Communications 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 Imput. Provide 115 VAC + 10%, 60 Hz + 3 Hz, 70 Watts Ma:ximﬁm.

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 it, 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 a built-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 D is programmed.

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

Video Communication. Install 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.

c. 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 mects the following
requirements:

a. Pole mounting adapter — Electrically bonded to pole.
b. Pan/tilt mechanism — Electrically bonded to adapter.
¢. Camera housing — Electrically bonded to pan/iilt 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 TS1.

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-39 type with a stranded center conductor with 100%
shield coverage, with a cellular 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
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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
upon 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. 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 connectors 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:

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

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

3. Relative humidity up to 100%.

4. Moisture condensation on all exterior surfaces caused by temperature changes.

5. 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
clectronic equipment.
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A. Materials and Construction Methods. Use clectronic 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 ensure 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, farnish 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.

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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e Power Burn-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.

G. Printed Circuit Boards.

1. Design, Fabrication and Mbunﬁng. 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 0z./sq. fi. 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 -
in the parts list.

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 resistors 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. Transistors. 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 pumbered in a manner to facilitate proper installation.

L. 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.

2. 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
number 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 circuit theory and operation.

Testing Requirements.

A. Asper TxDOT policy, performance testing is to be done on all materials and equipment
not 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 o final TxDOT approval
of any items.

10-12 ITEM 697
09-09



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 licu 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.

Experienceé 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 describedl 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 Item will be measured as each unit farnished, 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 Item and
measured as provided under “Measurement” will be paid for at the unit bid price for

“CCTYV 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 signals.

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 local regulations.

MEASUREMENT: _
This Item 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
Sigpals.” This price is full compensation for removing the various traffic signal components;
removing the foundations; disposal of unsalvageable material; bauling; and equipment, labor,
tools, and incidentals.

BID ITEM:
Ttem 6007.01 — Removing Traffic Signals — per each

GOVERNING SPECIFICATIONS
GSSP - 12






VON LOENCd| LUnEE X

1 40 L [33HS

INNEER ]
{agvd) HOLOAI3G FONVAGY HvOvH ONY
(QQdH) HOLDAIIA =ONISSHd Hyavd

SOHYONYLE TYNDIS Oldvil
SYHOM OTIENd 20 LNANWINYIE0

QOINOINY NYS 40 ALID
0102 "HdY

QEHOUNG 38 0L

IV 1FWUL JO HIINTD WOHL 138440

TEEIY] 44 65 WAV ¥ SAVH TIVHS NOLEYDO0T

DNUNNOKW GOVE 14 OF NYHL H3ivaus °O W 21
NYHL 2§31 2 JON "TIvHE IHOEH DMUNNDK aavH i

[=2ley
YIHIO HO 'SNBIS '6I0Od A8 QIUMIDSG ION
8 M3A 40 2 SU IVHL OF GOdd IO &

LNn Qady aHL
MO 14 0F ATTEVIWIXOH:SY 'TEHOLNOW 3d
0L 53NvT SHL 40 HAINGD 3HL IV O0dd A (B
Q04Y THL 40 M3A 40 OBl 3HL NIHLM 8|
CEHCUNON 38 OL THYT LSaHINVE SHL ONOTY 1d &
18YEN 1Y LvHL HONS CLENNOW 38 TIVHS Cody 2HL (e
3BNCZ NOWALSC
THL ONY O0dY JHL NIIAITE O3INMENIY
30 LENW 138240 TWANCZUOH L4 B MANINKN ¥ {1

BILON

SIN
JSNYH NOILDI13d Qddd TvOldAL

ANGZ houlalsa nnn,ml/

SN
MalA NY1d

| ZEVL 338
P HONYLEI 136430 OOVY

SIN
MIIA NCILVATTE

b

ECTIER S

ESEE

SIN ,
INIWIDVTd dddH NOILOZSHILINI JIMIANS,

HvE dOLE QNIHIE NIW3TYI NI
BUINETH WHY 189 NO ERITIVISN

Hvg OIS S0 INORS M
OITIVIGNI § O0dH JHnSNa T

= = =

SOV NN L Bl
48

Eil

@ 3

T 0/

WY IEWH
3AIE Ev3k 40 HAE

g

"IHBIEH BNIEINNOW 14 o

WANRYIN ¢ HiM 2704 3015 HydN NO
WHY THIVNINTT INNOW “INIWIOV I
T104 NWHIS HO HIBWIL FvNuALY @

. "TI0d 3AIS HYIN NO INNOW
INTWSOVE 310d NIvHLS HO waawil &

WHY LSYIN
DNISOddC <0 3AIS HI¥E NO INNOW
‘SWHY 15¥W HOd INEW3OVd ALvneElTY &

‘SaNVT TEAVHL 40 HAINAD HUM advd NBIv
"SNHY LSV HOJ INGWIOV Qadudsgud &

{@dvH) IONVAQY

‘SNOLLYS0OT LNIWADV I

(3HETITHE THL NI TALNNOW 39 LONNYD a0y &

AMINO 38N 38 OL INIWIOVIE SIHL "SINVT

NHML 1537 3HL 40 NGISMIIN0 INJASHd OL

14 08 40 WNWIXYA ¥ OL 37915504 SY HDIH SV
INNOW "NOILYOOT INGW30Yd SLvNyasv &

14 gl 40 WANIINIK

¥ Of WEY 1S¥IN S0 NOILOINNGO

MOTIE INNOW 'SE10d WY 1SvW NO

‘5104 Fdi NvdS HO HIEWIL NO 14 08

30 WNWIXYAW ¥ OL FTEISS0d SY HDIH B

INNOW "SNOLIVTTIISNE 104 NIVHLS WO
T10d HIANIL HOS INIWAOYTd 3HHIATHd @

133418 40 3058
HY3N NO WHV 1Svin MOTIE OGNV NG INNOW
‘SWdY LSVIW HOd INAWIOYId O3dudssud ©

(@QddT I0NI535d

SNOILYDOT BNILNNOW




T

!
T | s iShe MM..M,
[ i 3
[T I T sy 062
woors | toous wi 1ot ] soand 2661 11497 §oiel (D
2 40 | 133H3

£0-(1-S18) Zm

SIIVL3a IVOTdAL
NOTLYTIVLSNI

HOLLYHNG H4OM 40 SSTI04VO3M SHOLLVNIAO dHOR 13¥ 404
SLINIWIAOW NVIYLSIAId QILOTYLSIY IVIIdAL

‘9 40d (IDLARLY 950149 |0JIURY DIAIDJ] UG Lo
10T SDXBL UL 04 JB4BJ 'PANOTIQ B0 FADNYIDA uDiJieRDEd 4]
"gbo0ds U} 80| a3p Bu|2|1aumup fujoord Xq pagoUfu] (s Bg A Su|x D
‘satod |DUB|S DY (WLHUIW) SNIDOJ 4004 G WDUL J8EO| % PRODEA B0 LU PINOYE SRGIABD BUj

BRI

IRue e BD @0 ASp Bu|Z| euutyn Bujuios saupAgy ¥
HOTLYUNA LHOHS HO WHIL LYOHS 3V LVHL SNOILYM3dO JHOM HIHLO ¥p
SNOTLYIIVLISNI “IYNOIS ONIONYH 1¥3IidAL

ai- | ai-ry

JS0EM2
-

G1-9502M2

qL-ry
WNSIS 2144vyL .
" ‘Bp1a Vet
LSING SUOUDIIG 014041 \ ﬁ told _ _ &N
o7 55 L] L3
UOJIBLICASUD L] jO Wl joda] xmkxm ﬂ_._m.f.-.l«.% A T g m -“wnl KUy omapie
Tig L) .
"SUOL005 8| |DINA pasds LBIY 1o pasn og Aou eaadbp)g t5) |_. M h&...H -t _. F |_.- n F_.. [ -_L_ \_, H
2|2 YBA PUNOJD PeoD|d PO A|UO pINOUS BRUCY k| A
‘G85{ASD DU|UJDK BOUDAPD SO 55QUELE xow L p
puR $E014 19AB| UDIY '§3UCO BSN ADW 58| 4D SRANUIW 02 Do-1433
A PRISATA U] @1D)UBA YJOA 53|NhBt 40U BUR|J0JI00 HJOH €1
'PASn 89 GF|D ADL 2JOJYSA JO gJeUUD 4D EBR| (BAGI UGJH 24 | T AL T T T a1 AN | —m—,  ee— e e~ = =
‘gaqo48
omg Ui paddirbs 8q | 1ous AOMPRDS L) pBsJpd S3IO[URA TLL
" fo u *SUOEE|PUSS PlB S
04 BUIDI0O0D DO INDS. B ADW UBLE Di-DZW34 PUD JBBED| 1 G| -
-18BujBU3 ByL AQ DejoRatp SO BOUB) UOJLOMIEILOD GE-9502m0
Grjse|d 20UDJ0 U |m PAPUNOIINE Jb pelsaco Bg | |oug seysusd] ‘b
"EBD)ABD A4 140310 JBLO J0 Biyb) | AQ pagoasnsd Kjaibnbapd F\
Q| |CYs SO84D SNODRIOZDY JO4T JO BBUMISAE B3|l |1Y '8
BOWL4 (10 4D PEYDBU] [OP PUB PERIOW .
£1.5810 29 | |ous uuguhunox auk 30 vavuo_._wm BUS LIONILEGD *L
ADmIBRUN BUD BUIO[4DIAGG UG LOMNILELED
OU LBUM SUBIS 9OLOADED 2AOWSL | |DUE IDJEDHLOD EUL *§ L HiDAFEEA] W0#ER |5
"F8800.0 L 8D SLOjsbJedy
B JONLEU0D JOUD)E Usuym 800|d Uy &0 |(bys Bulls wocamuq ‘s xWE . L_
"geuBuBI bR . .
Bujuli|s S0LOARD J03 SUD| D BU4 Ul 3J5uMSS {8 B )0{3D 395 “p PIZ]-0408]J0 89 | (DUS GR01AS[ Bu|Z|isutByD S4B LN
R
po8foid BYY 4D SUO[LOBSIALU| UL 3O BOLOAPD W} :coﬁB A NOILYENG LHOHS ¥0 WHIAL 1HOHS 3JUY LYH| SNOIL¥HAO NHOM HIHLO HO
oo} jopstalu] LOBS O B0UDAPD U] Peujrbad 8% jou Aow
Bujud|s 2ouDApe 'wioelold BUjUiolpd A[380]0 |OJ0ASE Lmu Ky ©o- 143 NOTLYII¥LSNT HOLOALFD T¥IIdAL 0|-950280
Ldgal|BU3 eyt Aq o) _ (]
PaA0IdD #1 paSN 0g ADW §(9uDd {DO]4JBA JO S O145014 "7 PE AompDOY SUDT OM] 2w oG qﬂﬁm
Bu00 82 BUS §] 9olAep Bu|Zi|Bulsys |DO|dAL I THS 01-0502H S04 ]P0 pizLs ot SulpJoson paJinbad
v 59 Aol UBYS BL-0ZH) 4 J9B0D1 3 [ ae-vy
*sun|d au /
Ul 8Laymol | @ PaLDLT DL POLLM 30 ADW JIUDG MDD 2._._.‘ ! \ <3p |noys umw_-wmd”ll- AHH”_ AUIIF g FLE] 2PNy paADd
*Jeeu Bl AUt AQ pRIDEID BD 3T | |14 Q{0005 L h“
12128 g ﬂv o IEE)
‘PRGBSI BQ | [DUS (E-DZH) 4D 34D4S SUO]S DujUDK BALIZAD T\\\H.._v nHHUV &\
SHOLLYY30 MHOM AUVNOTIVIS WH3L-IUVIO3MYILNI PUD WHIL GNGT uOd .me&.ﬂ_hnyv . T e, .
v sy oeneors G2 ONINOIS FONYAQY WITdAL oo 265 St 0 " .
18UDd ASLYY BUJYSD] S N2 /—. S & LepInoys weeL _ LepIreUs peAng
92| A80 DUz} )|suuDy) [ @ 01-950242 } ! ] ] coa_..ouo._ _.
| [ ¥ | q I oo 1 Rideiee
Ty
B/ YR IOR ASDSH n_ Jﬂﬁm 01-9502H3
——r
puaban B
e
,am.on , _ WIS, 16-0295 Jo ADMPDOY BUDT Jno4 - 8l }ADQ ;
{ |pUe) 4da} E vww“M.FMMM.MwMuwa snbo|ds |-0205 ) PANSE PAMACE (L 4SO R ORI n bl e torty
L) fo——1
« [EN ) _ /ﬂw v 4 006 158 ,GL |,606],.C28],06.L SL
& { 008 (Sl l-,0k )| 0L LOPR[,0LLL00E oL -
/ 133815 HOPYW (00 188\ -,0€1 | ,59 |.0BE 51 ). 069 g9 —
—_ AW e — — e AR ——— 009 .08 [.o2L] con].00n]| SM=T [ oo
\ ,00%S +55 |-092 [,509).05% 55
.00k .05 |,009 |,065 [ 008 05 . - &.I-. .
_w =u _ {|ouo | Ldo) __g 028 Sk [O¥G ) G6Y | 0G0 5P d
’ 072 ToF |02k | g6z .g9z oF V' swod oy Bulieot » _HEu B. "
e 0Z-020 091 .5t |55z ].5e2e).e0z | B *7] 6L .
o SR ] b
T | _w h S (021 ,08 |.oeLf.coL].081 og Uy | | wojimenq
% T 001 = H [T EGE_ TedEL Fosis { T | o | 20403480
Z X © Uy 4404 X X 1 i
tousdy sl . Duroais s | TETeR T TTIO | FR e a0y
9-0Z95 v uadg _a rpirin | ke priseEars | #1Geaieea WUl 01-950280 —
o) @ 1/6 oL-3502iM2 = YG-0ZM3  'suojs(puoo praty of BuIpIDOD. paJjRDAL
i T s HG-0ZHD 39 Abw'UB[S DJ-0ZND4 % J9B0D |4
i 16-0295 i} o asorr
. -1 o) _H n) ] e
TS T, Jretd By
w&y E,mu anbo | dsm 01-050289 by
£-023%
]

TUIANIVSIO

q epow B pUlY

K

QI5UDdES OU SBUNEST [0QX] " Jand0siDim asodind AUD JOF 100%L
Am jo ApUDimm ON T, $0¥ 90540044 BULISBULBUT SOXIL, SUE A PIURACE 51 PJOPUDLS SIUE 1O S50 SU)

3

"SSM §11 WO DU(LNSS) S300LOR JO $INSAJ [OBII00UI JO) JO FIDLLIOL JSLLD O4 DJDDUDLE SI1LH 40 UD1S
—BAUCD BUL J0L A31|




| e

151y

oo

D

008 50| Abaxs s ] 360 13|

ABIRL v

£0-(2-SL) ZM

SN9IS ONY S30v2Iydve
NOTLVTIVLISNI
TYNOTS Jld44vdl

UOISING SUDH0 60 Bid 0L
VOHDLIOISUDA L J0 JUSinIDdeq) SDX9.)

£0-f
Pl "Bl 5| ayps UL
o SE "od0¢ W1A. 2 3011
4,400)280 104JU0D D)34DAL U0 HDW JLO|IGID), UO NOIIG
2561 11 00U yog suOt+DJBdD O]1304L U0 NO138
4,3.0U) {DUG]4DZ{UO0ID, LD XB[1D
2 40 2 133HS ' 100XL 41KV UD W3 1D

SNX} "IYD4E 40P ‘AAs - &) FQ24 4D LAD4S

180 By |eqem L10OXL UO LO3LZHD, B4 S4D00) Of BUO}4on.su]

- 6526-017 (216} XD
021E-81b (235) auoyd

€B¥Z-10L8L FoxaL ‘upysny

19348 UiLL 4603 671
Cn_buvuoamco-:. #0 JunupIodeq gDHal
31 - BOIFLALD BUOLHDIBED D1 H0AL
Ayau|fus spJoptogs

1801430000 AQ PEUIBIGY

#q Aot PO $@0IM0E 1]6U4 PUD B40NPOJD P13 1DND-RAS B8q|L088p

(0212407 L4817 BI0IABY |025LOD 3|40 SUDZ YO $UD| 1G],
B 4O Adod ¥ REEN eQ |DYS $40ND0ID PRI} 1DNE-0.d &0

. . *gado]s U peo0|d $3adang uble

ONTL3IHS JATIOTTIIM-NON TAMIA SH30HOG B OM3931  XOv'H
(ALISHALMT 21419345 HOIH} D 34kl SHIOUDE 7 ON3TI1  31IHM
CALISHIMRT D14193dS HIIWY J 3dAl

(DILYNGTES IN3ISINONTA 3 AdAL

TIFIEZILVA ON1 L3NS

18AB] DL DISN #Q 4CU | 1048 PUD PINS 8U4. JOpUn peon|d 108 $70ue 2Bogpuog
<yJoddns UB Y BUL LMOk UDlIA Of SDINE BUY JO ypbus| ays Suoio

pasnid 8q §|DuE SBOGPUDS SJBUREEDS JBLIKC JO FU|DUZ 'eala 'Bdod yj)s Duny
0 |8AR] PUNDSD BAOGD PApUAMSNS BQ FOU [)RUS PUD 0]A8D |04LIOT DYDY
aUp 40 pploddie asbg YL JaA0 §(B1 Jo Suojo paceid 8y AILO |[DUS SHOGPLDS
*ssuliem yooddns UBjs SD DASR B ION |10UE

(2202 |3UUDYD BU| |Blpe Jo SSUOO YL|M RSN SN0 B0 (NI BISD) GO Leqdny
‘sBOQRUDE Jog paEn 29 JON |IDUE (BagRy JBULL 8414 5D YoNs) Jeqany

ONMOUOYMIVE  ALTHA
ONADHONIYE  3ONYHD

3975 ey va)

02L8-5K1
01£8-5i¥0
ODER-SHD
QilL-sha
0 1L-SHO

SHOIS 3A1LD3THN d-TI08 3781X313
DHILIAMS JAILIZT43d Idvns Lvld

SHGI1¥214193dS WIHILHA TWANGHLUYIID

*4opdw]

OHILIZHG JALLIZVIFH-HON TAHLA JDING{ijar Uodn 5.bs) 4D} |D|t8itx @(GDJNR D 4O BRTAI B |IDUS REDAPUDS
*£q} 0§ 4O WOMXDW G pub £q] Gf O wrupujw b UBes piooys EBDGEUDS
sgiyfies Laoddne UBIS 5D esD L0}

pess|tund G JOU 1|14 B40B[Q0 D|108 JeUjo SO {884E ‘uod| '333.0u00 Mooy
*4UBIGA JUDJSUCD D LD BN

G4 puB Bul| |10y Wy pups sup dems OL JRUS P4 G |]|4 sDoapune B
PIPUSMIGHD. €| PUDS SSSTUO|EAL0Y 'AIp Uik BDOGDUGE 40 280 #uL

SANYR HOLS WNNIRATY
SYHYTE N2IS (CCMATd

BU1308us UB|E SO AJIA|}03148.10.05 BYL BOOUDD UDG $|D]JSIU BEAYL 900 UBLE O 04 PEX|44D 3G LN |{DUE |D|JB4DU 3A[SIUDG JAHO o SdoL 4oNG 5

AR BUILIDG Wo.uy desy O BpuBjem Jo 93N BuY 2IMBoJ spaoddns UBIS GJBLR

]

L
bl

5
*

b3
‘2

b

SIHDTIR lHOANS HBIS

THDM BU4 4O UBLLB|AD00 Lidh DBACe. B |IBUR BUB)S

"aUB|8 JeAGO O PA3N BTG JON |10US dDjung
*o14501d ¥an|q i jw AaDdy SO Yons 'Bnbodo Bg | 10YS PRSN [D]JBiCw Y} Ipaianaod adp SUB|D UAUM

L

5§
Wi

paa|Rbad 40U USUA DBIBADS A{243iK00 IO pOASURJ 30 PINDYE GRS 886u) “ADARDE S O $(0u0 waJbeD 0§ 10 PBUMNY BN JOU 1DUS BPiWE LD PajjDisu] subls f

5113024 Dulyeboddn wo4} UBIE T ADW UbJ§ 8L BJBUN SUOJ4OPEJEIU] AUD IDSU 10 SADAUBIU PRDIA{D JO LDIPEU BUL U] DRI |DISUL sub|s o)

pasn aq jou Acw anbjuyosy iYL 'fORAW] JO LDII0RIP Sui JO 6S3IPJnBRS EPICRUDE SSIUIHLIOAISEID B Fibu J.oddne B O Wdii Bju]  'BIqDI| |ddb 4ou-B}
abosesy US[E Uy US4 9324050 05 |4JDus wody Kosb peuln} B Aow BUFQNE 048U BIONDS UG pa|1o4su) Gubls AJDUDIERIS B4R SRELRAL] IO AIDUG|3I0LE idg-Bu07

DRIBAGD A(P4E{CLOT JO PIAGUS. 81 |1DUS Sudie 8Ly ‘A1GOD 40U Op Jo fiujsnyuoD 8q Aow saboeseu LD|E beus

'z
‘'l

ORIHE3ADD YD SHIACKIY

UD|HOIR ¥k 4O S5I|PJOBRN BU04INE DRADD 24 SADQD 198 § UDUL BJOW JOU NG ‘40B) | {80B| JO Pejuna ag | |oke sutie Ruojoinbey

*ADPH.JOM BLY JO PUR 2Ui 1D PAAOWAS O |IEUS Ppub $US11ADp BUidnp Ajuo pesn Bq j10UE ELG|E UBIIDIRG 4JOUS/ULIAL-LI0HE
"SUJUB|S UOL4OIN] 4IRS/ -FICUS JO P3| U} BOSH Bg KCW SUD|S WIE-3|DDaMLmLY Nl -Buay

PUGOJD BUY SAOQD }8) 7 UDW4 SJ0U OU JNG BO0/JNS Juawsabd 8U) BADQD 004 | 4O UNHIULW D 3G p10US BUBIE UG{ 40N JOUSUIBE-§0HS JO LOLIOQ B

300408 PEADD BU4 BADGD 'hBey § LDLY BUCW JOU JNQ 4B3) L 46031 4D 00 ||DHE SUBLS ULAG-R4DIPMLIILL] ALISL-0UDT JO LO4D] BYL

JHOT3H SHILNACH BOTS

*ALENONULJUDG J0 K)4USLi [ULIoU] E9ADW {DUL 04 91 BLIG0N "9
. NGy § 0} 40 UOJ4SO0| D 931UNDO0 {DUJ MJ0M B UD|4DJND A0S P
.mn:czn_:nr:»oo_t.B.\Soc—cﬁ.?wuggo..:u_#nuc_umu_n:o,oo‘offut !n_;uu:.fu:uIEbELnTtocm.o

RO | UDYL B0l BULEED] HJOM S| LUBIU 0 BADD ¢ 04 dn pel.aed JUB|)ADD BUG UDUY BJom LO LBO0| © 88[0ROOC DU YJOA §] A.DUDIJ04E LUBL-842 pRISUL 'q

*BADP € UDU} EJiw LOLJDAD| O §0141020 JDUE HJom 3] KiDu0 1043 WIR4-BU0T B
*BJUBBS NbE) HIOR 1O UYiBUB| PUD SEELEILIOMUEDLD BLAAN S1DULSGNE DU

+aoddne UBYs BuL Joug DUIINSUR Jo, B1G{3upd3a. Bi J040DLUCY By peuLioyted Duiag jaom 3o GdAL 3yl Jo) LB|S BZ|E o4 |Jdeddo Buy BU|J93|29 03 B|ajsUedest

8 Jzaudul ayp

“pon 000 BU1BQ MJom 4O SOAL BLL UO PBSDY AJba LD 5BADILSQNR UBIS 40 S0f BUL PUD “SUDLS 4o 92{5 6L} 'Siodng ubis jo sadky auj

{2 +Jbd Q3LAML 244 AQ PRU|JAR §B) HICK JO UCIIOAND

a0 195 50 JOU ||0YT 54900 UGS PooM PIDOEDP JO mEN '¥i50d pooA pabbuop 830|ded

‘ul BQ7)IEUE

UO]{BO]S14UBR] Jo4 pBEN S0B0| KuodwoD Jo/pUs SJ9}1B| o JuB By eru xow syj “ejDlyeqns UB1E BUs A0 HODG GUY U0 Ajuo ukoUs 5q Aow s8u|sJow LG Do LY} USR]

wsppaadeu] faeetiidu3 Su £ pReDaAlp BD

By 498US BA1108) 43 PALIDW IO PADOUDD JG/PUD SSIDI4SUNS PayopJo 2o pabouep yplm eubla bujonidad P Sub|4oi1D4BUL UD(E oy @]} PuUDden. §] JO40014U00 8l
"pEAD| 1D} DUIBY 8.0 FO.MDE004d JOB00 BYL AJ|JaA UDD JasuiBul By jOUY OF SLOLIOPUNLGDAI LD]|4D |DiSU) 5, Jaungoojnuol dUt Jo Koo o JpsUjSUZ ayi ygpudn}

[JL YL LRI

A {|ogs]

4ou
puo A.oip logx) €

igainpeooid UOLID] joLaly BU)PJDBI] UOLISEND D 8) BJ4 J] "SMO|JDPUSIANOSE B, JRUNERDIAUDE S UM 83UDPUOSID U| Jloddng ub|s

1049 J0JOD14LGD BUL *{ODUZAD) 51T DIABG (OHUDT O}}4D2] BUOZ IO JUBLIOLAY, BUk U PA4S! §4a00dRs UB|S LE LN} |IDUS JOLODAILOD Ul

"£IipsQnE aq

Jous Jbsondsul/ooeu)BU3 2yl Aq De4senbad SUD|S |[DUOLIBPE ALY 'sEBUDLD Uodn poB.OD BUL @4DP PUD DI |V JO30.4UDY PUR Joyoedsul Sut yiog Buiany
,0EPBORU] U4 U} BEBUDLC 8uj DUp4usenoop 3PN )DL LOZ BJUL PRFUBR|du) fuiag Blojeg DU;

M U1 PBIUBINOCD 89 fEMW BaBuDLD | |Y UoRiRd

a[qIEuDdsay §,JOFOBIUC) B PUD JBSU{BUT BU USIMILPG JUBLER.DD Uaji|dw KQ PIjUBunDIR BQ § |DUS SUD)D Al U] UO|i010N Aup 'SUOID DU WO PB4 |U0 ARG

ADY S 41 (QILONL)

$801420 1024UL) D1J0L WIO|UN U0 [BNUCH SDXBL. UL UL UMOUS 350 JOUL SUB}S UDZ RO JBLEO US|ULNG B} JDLODILUOD SUL Ssinbad Aou

ngoudeu] 2 ioouibUT GUL TIOSHS) ,SOXel Joi SuB|seO uB|S AoAUB|H PJOPUDIS. BUE U| A0 guDId BUY U) Lsoys uBgap B[S BUL JOUHIB US|UINY ADW HO2DJpCD BYL

Bu| 2404 PY4 8DING pup ‘usom ‘siognbad o4 Pesnh BQ

TR Ydom Ui UONOUYE AHBy0e O] qnd

pye sUBIS 'aEBuiBUR Buy Aq Pe4oaJd|p S0 J0 BB UL UL[M 20UPJOGOD U| PajiD4su] 8q  LDUS subla (1Y
‘feddns fuo oy SUBIE LOOLLD O3 PREN 84 LOM |)DUS §] Dk

*siJoddns ub)s $D pB3N 20 ICH | [PYs SapDo|.liog

np|us pe4ujod 89 1104s 34aed ubls UIPOOR

rBeU BU3 Bl AT PS4ORJ|P SO JO/BUD UOLL|RU0D U pUD 44B1D.448 D 4] SUBS Uimquiou PUB | [DESUL [{DY9 JG40DI4U0D

yE JojoDaUe] BUt 'Ol

6

L

9

'S
M4
e
‘2
'l

SNOTS T0Z HEOW HOJ SILON FwyaNID

G1-950¢m 01-950Z0) =
qL-pH
i

433

ai-vy
[ b
o

434

J1-950282

[}
B
JU0IS,

WONHL 13M0NG AQ (3WMO4H3d MYOM W AMONEL FA08Y,

UG |G GUY UI BJTLAEEIA DBADIE UBLM DRL:|UO 3q Ao |aod Modin AL W

J1-9502Z13
e AoMppoy aupt om] - BwlLAbg um
TS, g *SUGYL|PUOS Pief4 D) SUfpJDacD pad|ibed J0HS,
) G|-0S020D 29 U WIS Di-0ZH) 3 150011 | al-by | Y
\ IS P0G — e L 5] T%_:azm paneg §
S .l i o7
--“\V_“Lv ﬁl,luv-{gn\ it
W oo . L T
M
1oudd A0LIY BUIDLY m . i .
;.—. /@ uﬁi@uﬁu Jspinoys co...omg # ABpInoUS PBAd
' ) 1 J 1 1
{ % 7 Truwooi 1
ADMpDOY SUDT Jno4 - aw|LAog
R
Lpamam]
= [=—=
e on T B —
u
W iSOG AOLIY BUED L " = jﬂ&_ " e
=~ w
T ) )
T TN x T\ x | 1 TN

QUG 4{PUSD PRl D) GUPIDDID palLAde
BG ADW USIS D7-DZWIA B 866D 3

Q1-9502m)
- (s n] 4G-02hD
H- 0ZM:
e[ oa
ik i
VRIS, 1

MONYL 13W0NG A9 J3WH0JYdd A¥OM W INYT SA08Y.

e E]
31

SHINIVIOSIA

pui

£Q apD 51

Loum anodind Auo J0F 100X

B AQ DALIZAOB 51 PUCPUDLE Elur 46 360 L

“JIBAI0S,
et T

bu

11 1q1suodsaa U SHENEsD JOOX]

AL
AUR L0 AJuD DM ON ", 407 301400U0d

“15AU0D 4 o)

~35M 41 W0y BUILpASa) SS5OLDP JO T41MG0J 40040001 D) JO BLOILID; JOUI0 04 DJDDUDIS BIH 40 Uois




Barricade and Construction (BC) Standard Sheets General Notes:

1. The Barricade ang Construction Standard Sheets (BC sheets) are intended to show typical

examples for placement of temporary +raffic control devices, construction pavement markings,

and typical work zone signs. The information contained in these sheets meet or exceed the
requirements shown in the "Texas Manuai on Uniform Traffic Control Devices" (TMUTCD).

2. The development and design of the Traffic Control Plan (TCP) is the responsibility of
the Engineer.

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

4, The Contractor is responsible for installing and maintaining the fraffic control devices
as shown in the plans. The Contractor may not move or change the approximate location of
any device without the approval of the Engineer.

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

6. When projects abut, The Engineer(s) may omit the END RCAD WORK, TRAFFIC FINES DOUBLE,
and other advance warning signs if the signing would be redundant and the work dareds
appear continuous to the motorists. If the adjacent project is completed first, the
Contractor shall erect the necessary 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 widil permit and traffic volumes justify the signing.

8. All signs shall be constructed in accordance with the detalls found in the "Standard
Highway Sign Designs for Texas," lotest edition. Sign details not shown in this manual
shall be shown in the plans or the Enginser shall provide a detail to the Contractor
before the sign is manufactured.

9. The temporary traffic control devices shown in the 1llustrations of the BC sheets are
examples. As necessdry, the Engineer will determine the most appropriate traffic comtrol
devices to be used. .

10. As shown on BC(2), the OBEY WARNING SIGNS STATE LAW sign and the WORK ZONE TRAFFIC
FINES DOUBLE sign with plague shalt be erected in gdvance of the CSJ limits. The BEGIN
ROAD WORK NEXT X MILES, CONTRACTOR and END ROAD WORK signs shall be erected at or necr
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 tocation of all fraffic confrol devices.

13. ‘Inactive equipment and work vehicles, including workers’ private vehicles must be parked
away from travel tanes. They should be as close to 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 shalt wear high-visibility safety apparel meeting the requirements of ISEA
"American Nationail Standard for High-Visibility Apparel" labeled as ANSI 107-2004
standard performance for Class 2 or 3 risk exposure. Clgss 3 garments should be considered
for high traffic volume work areas or night time work.

WEB ADDRESSES FOR REFERENCED DOCUMENTS .
Only pre-qualified products shall be used, The “Compl!iant
Compliant Work Zone Traffic Control Devices List (CWZITCD) RYork Zone Traffic Controf Devices List" (CWZTCD) describes
http: //wwe. Txdot. gov/publ cations/troffic.him prequal ified products and their sources and may be found
on-line af the web address given below or by contacting:

Texas Manual on Uniform Traffic Control Devices (TMUTCD)

fhtp: //www. txdot, gov/publ ications/traffic. htm Texas Department of Transportation
Traffic Operations Division - TE
Standard Highway Sign Designs for Texas (SHSD) Phone (512} 416-3134

http: //www. txdot, gov/publications/traffic. him

Traffic Engineering Standard Sheets

http: //www. txdot, gov/business/disclaim him STANDARD PLANS

Traffic Opsrafions Divislon

& Texas Department of Transporiation

Maserla) Producer List BARRICADE AND CONSTRUCTION

ht¥p: //wew. txdot. gov/business/producer# | ist. him

GENERAL NOTES
Departmental Materigl Specifications (DMS) AND REQUIREMENTS

http: //www, +xdot. gov/services/construction/material xspecifications/
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TYPICAL CONSTRUCTION

WARNING SIGN SIZE AND SPACING ***

% For typical sign spocings on divided
“Texas Maual on tniform Traffic Contl

or TGP Stondard Sheets.
A Winimum distonce from work area to first Advence Werning sign nearest the work orea and/or
distence between eqch odditional sign.

General Notes:

1. Special or larger size signs may be used cs
2. Distonce between signs should be increased os requ
3. Distance betwesn signs shoubd be increosed as requil
4, 36" x 36" ROAD WORK AHEAD {CWZ0-1D) si
of ihe Engineer. See Note 2 under "Typ
Only diemond shoped warning sign sizes are indicoted.
See sign size listing in "TNUTCDS, Sign Appeni

Py

Qns may be use

S1ZE SPACING
Sign Conven- . , Posted| Sign [
Number +ional x?ressway speed |Spacing
or Series Road Freeway e
T
Cw20 MPH (Aiﬁﬁx.>
owz 30 | 120 |
cw22 48° x 48" | 48" x 48"
cw23 35 160.
W25 0 =40
CWI, CW2 45 320
r r
CW7, Cw8, 36" x 36" 48" x 48* 50 400
cwa, CwWit, 55 5002
cw14 50 5007
cws, CWa 85 7002
Ed 7 2
CW5, CWG6, 48" x 48" 48" x 48" 70 800
cWS-3, 5 500 2
oW10, cwiz 20 o002
* %

highways, expressways and freeways, see Part 6 of the
rol Devices® UIMITCD) +ypical appiication divgrams

monual for conplete 1ist of available sign design sizes.

ired fo have 1500 fest odvance wamning.

red to have Y imile or more advence warning.
d on tow volume crossroads atb the discretion
tcal Location of Crossrood Signs™.

dix or the "Stondard Highway Sign Designs for Texas®

48"

42*

_ 3R
1
7 —

L

OBEY
WARNING
SIGNS

STATE  LAW

.

—

—

5.5"

5"E

5"D

50
5"D

R20-3
Legend/Bordet - Block
Background - White

STANDARD PLANS

=t
& Texas Department of Transportation
Traffle Operatlons Divlslon

BARRICADE AND CONSTRUCTION
PROJECT LIMIT

STANDARD
4 of 27 - _BC(2)-07
®Tx00T [mTamOT  [on TxpOT [ w TxpoT {or- Tx0OT
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TYPICAL MINIMUM CLEARANCES FOR LONG
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Paved NS s Paved A 7w
shoutder Al shoulder SR

TERM AND INTERMEDIATE TERM SIGNS

2
winimem
from_
curb
¥ Jupn)
a
o
3 7.0 min
X 9.0 max. 6,0' min,
I %
7

¥ When plasing skid supports on unievel grownd, ihe leg post lengths must be odjusted so the sign appears straight and plumb,
Objects shall NOT be placed under skids as a means of leveling. S -

¥ % when plagues are placed on dual-leg supports, they should be gttached to +he upright nearest the travel lane.
Supplemental ploques ladvisory or distonce} should not cover +he surfoce of the porent Sign.

_L Support

snall not
profrude
above sign

P
[LARE ES |

ESE]

Sign supports shall
extend more than
1/2 way up the
back of the sign
substrate.

FRONT ELEVATION
Wood, metal or
Fiber Reinforced Plastic

Splicing embedded perforated square mertal tubing in order to extend post
height will only be aliowed when the splice is made using four bolts, $wo
cbove and two below the spice point. Splice aust be located entirely behing
the sign substrate, not near the bose of the support. Splice insert lengths
should be af least 5 times nominal post size, centered on the splice axd
of ot teast the same guoge moterial.

ATTACHMENT FOR SIGN SUPPORTS

Attochment +0 wooden supparts
will be by bolts and nuts
or screws. Use TxIOT's or
marufocturer”s recommended

procedures for atiaching sign

subgtrates to other types of
sign supports

Nails will NOT
be al lowed.
or . Each sign
shall be attached
directly to the sign
support. Muitipie
signs shall not be
joined or spliced by

R B

any means. Wood
supports shall not be
extended or repaired
by splicing or
other means.

SIDE ELEVATION
Wood

STOP/SLOW PADDLES

STOP/SLON puddles ore the primary method to contral troffic

by flaggers. The STOP/SLO® poddle size should be 24" x 24*

as detailed below.

2. When used of night, the STOP/SLOW poddle snall be
retrocef|ector ized.

3. STOP/SLOW paddles may be gttached to o stoff with a minimem

length of 6' to the bottom of the sign.

Any lights incorporated into the STOP or SLOY paddie foces

shall onty be as specifically deseribed in Section GE.03

Haond. Signasing Devices in the TMUTCD,

>

ES /——'\ K
o

24" 8*c zav
A

A | EC

Backgreund - Red
Legend & Borver - White

CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS
WITHIN THE PROJECT LIMITS

e

Permanent signs are used to give notice of +raffic iows or requiations, call
attention to condiiions that are potentially hazardous to traffic aperations,
show route designaiions, destinations, directions, distences, services, points
of interest, ond other geographical, recrectional, or cyltural information.
Drivers proceeding Hhrough o work zone need the same, if not better route
guidance as normal ly nstal bed on @ rocdway without constuetion.

When permanentt regulotery of wening signs confiict with work zone sorditions,
remove or cover the permacent signs until the permonestt sign message maiches
the rogdway condition.

fihen existing permanent signs ore moved and relocated due 1o gonstruction
purposes, they shall be visibie fo motorists at ¢l times.

If existing signs are o be relocated on their original supperts, they shall be
instal led on crashworthy buses 5 shown on the SMD Stondord sheets. The signs
shal| meet the required meant ing heights shown on the BC Sheets or the SWD
Standards. This work should be paid for under the oppropriate pay Item for
relocoting existing signe.

I permanent signé are o be removed ond retocaied using temporary supports,
+he Comtroctor shalf use crashworthy supports as shown on the BC sheets or the
CWZTCD. The signs sholl meet the required mounting heights shown on the

BC Sheets or he SWD Stande-de during construction. This work should be paid
for under the appropriate pay item for relccating existing signs.

Any sign or traffic control device thot 1s struck o danaged by the Contractor
or his/her consiruction equipment shail be repicced as soon as possible by the
Controctar to ensure proper guidonce for the motorists. This wikl be subsidiary
to Item 502,

= STANDARD PLANS
F Texos Ekyxw#nx##ﬁ#’77zuuﬂxvfaﬂbn
Trafflc Operafions Dilslon
BARRICADE AND CONSTRUCTION
TEMPORARY SIGN NOTES
STANDARD

BC (4) -07

[o TxDOT |- Tx0OT |- TueDOT
S

©Tx00T [ oe- TxpOT
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GEMERAL NOTES FOR WORK ZONE SIGNS .

1. Comtractor shali install ond maintain signs in a sfraight and plumb condition end/or as directed by the Engineer.

2. Woaden sign posts shali be pointed white.

3. Barricades shall NOT be used as sign supports.

4, MNails shall NOT be used to gttach signs fo ary suppori. .

5. All signs shall be installed in accordance with the plons or as directed by the Engineer. Signs shali be used to regulate, warn, ond
quide the traveling public sofely through fthe work zone. .

6. The Contractor may furnish either the sign design shown in the plens or in the "Stondard Highwoy Sign Designs for Texas" (SHSD). The
Engineer/Inspector may require the Contractor +o furnish other work zone signs that are shown in the TMUTCD but may have been omitted
from +he plons. Any variation in the plans shall be documented Dy written agreement between the Engineer and the Contractor’s
Responsible Person. Afl changes must be documented in writing before being implemented. Tnls can include documenting the changes in
the Inspector's TxBOT diary and having both the Inspector and Contractor initic! ond date the agreed upon changes.

7. The Contractor shall furnish sign supports Iisted in the "Complient Work Zone Traffic Comtrol Device List" (CWZTCD). The Contractor
shall instal! the sign support in gccordance with the manufacturer’s recommendations. I there is a guestion regording instaliation
procedures, the Contractor shall furnish the Ingineer a copy of the manufacturer’s instal tation recommendations so the Engineer can
verify the correct procedures are being fol lowed.

8. The Cordractor is responsible for instolling signs on approved supports and repiacing signs with danoged or oracked substrotes and/or
damaged or morred reflective sheeting us dirested by the Engineer/Inspector.

9. Identification morkings may be shown only on the back of the sign substrate. The maximm height of letters and/or company logos used
for identification shall be 1 Inch.

10. The Comiractor shal! replace daomaged wood posts. New or domaged wood sign posts shall not be spliced.

DURATION OF WORK (as defined by the ®Texas Manual on Uniform Traffio Control Devices™ Part 6}

1. The types of sign supports, sign mounting height,the size of signs, ond the type of sign substrates can vary based on the type of
work being performed. The Engineer is responsibie for selecting the appropriate size sign for the type of work being performed. The
Comtractor is responsible for ensuring the sign support, sign mounting height ond substrate meets manufacturer’s recommendations in
regard fo crushworthiness and duration of work requirements. :

a. Long-term stationary - work thet occupies o location more than 3 days.

5. Intermediate-term stotionary - work thaot occupies ¢ location more thon one daytight period up to 3 days, or nightime work lasting
more than ong hour.

c. Short-term stotionary - daytime work that occupies o focation for more than | hour in a single daylight period.

d.  Short, duratien - work that occupies o location up to 1 hour.

s. Mobile - work that moves continuously or intermittentiy (stapping for up to approximately 15 minutes.)

SIGN MOUNTING HEIGHT )

1. The bottom of Long-term/Intermediate-term signs shull be at least 7 feet, but not more than 9 feet, above the paved surfoce, except
as shown for supplemental plaques mounted below other signs.

2. The bottom of Shori-term/Short Durgtion signs shall be a minimum of 1 foot above the pavement surfagce but no more than 2 feet above
the ground, i -

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

4, Shori-term/Short Duration signs shall be used only during daylight and shall be removed at the end of the workduy. or raised to
appropriate Long-term/Intermediate sign height.

5. Regulatory signs shall be mounfed at least 7 feet, but not more than @ feet, above the paved surface regardless of work duration.

SIZE OF SIGNS

. The Engineer may al low the use of smalter size consfruction warning signs on secondary rouds or city streets where speeds are low
the sign size is listed as on option on the "Typleal Construction Warning Sign Size and Spacing”™ chart shown on BC(2).

2. The fomtractor shall furnish the sign sizes shown in plans, the 8C Sheets, the TCP sheets or os directed by the Engineer.

SIGN SUBSTRATES ’

1. The Comiroctor shall ensure the sign substrate is installed in accordance with $he manufacturer’s recomendations for the twype of sign
support that is being used. The CWZTCD iists eoch substrate that can be used on the different fypes and models of sign supports.

2. "Mesh® fype moterials are NOT an approved sign substrate, regardless of the tighiness of the weave.

3. All wooden individug) sign penets fabricated from 2 or more pieces shall have one or more plywood cleaf, 1/2" thick by 6" wide,
fastened to the baok of the sign and exiending fully toross the sign. The cleat shall be attached to the back of the sign using wood
screws that do not penetrate the fece of the sign ponel. The screws shall be placed on boih sides of the splice ond spoced at 6°
centers. The Engineer may approve other methods of splicing the sign face.

REFLECTIVE SHEETING

1. A1l signs shail be reiroreflective and constructed of sheeting meeting the color and retro-ref lectivity requirements of DMS-8300
for rigid signs or DMS-B310 for roll-up signs. The web oddress for DMS specifications is shown on BUi13.

2. White sheeting, meeting the requirements of DMS-8300 Type € (High Specific Intensity}, shall be used for signs with a white back-

if

ground.

3. Orange sheeting, meeting the requirements of DMS-8300 Type E (Fluorescert Prismatic), shall be used for rigid signs with orange
backgrounds.

SIGN LETTERS

i, All sign letters and numbers shall be clear, and open rounded +ype uppercase aiphabet letfers as approved by the Federal Highway
Administration (FHWA) and s published in the “Stondard Highway Sign Design for Texas" manual. Signs, letters ard numbers shall be of
first class workmanship in accordonce with Department Stondords and Specificotions.

REMOVING OR COVERING

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

2. Long-term stationary or intermedicte stationary signs instal led on square metal +ubing may be turned away from troffic 90 degrees when
the sign message is not applicable. This type of sign support meets the crastworthiness standards regardiess of the direction of
impact. This technique may not be used for signs instafled in the medion of divided highways or nea any intersections where the sign
may be seen from approaching troffic.

3. Signs installed on wooden skids shall not be turned at 90 degree angles fo the roadway. These signs should be removed or completely
covered when not required. .

4. When signs are covered, the moterial used shall be opogue, such os heavy mil black plostic, or other materials which will cover the
entire sign foce and maimtain their opaque properties under automobile headlights ot night, without damaging the sign sheeting.

5. Burlap shall NOT be used o cover signs.

6. Duct tape or other adhesive moterial shal! NOT be offixed to o sign face. These moterials con domage the retroreflectivity of sheeting.

7. Signs and anchor stubs shall be removed and holes backfilled upon completion of work.

SIGN SUPPORT WEIGHTS

1. Wnere sign supports require the use of weights +to keep from furning over,
the use of sondbags with dry, cohesionless sand is recommended.

2. The sandbags will be +ied shut to keep the sand from spiliing and to
maintain g constant weight.

3. Rock, concrete, iron, steel o ofher solid objects shall not be permitted

for use os sign support weights. STANDARD PLANS

4, Sondbags should weigh a minimum of 33 I1bs ond @ maximum of 5¢ [Ds. nort
5. Sandbugs shail be made of a durdble matericl that tears upon vehicuiar l Texas Depa rfmer#Of Trans aflon

Traffle Operdffons Divislon

6. F:Egggrt {such os tire inner tubes) shail NOT be used for sandbags. BARR ICADE AND CON STRUCTION

7. Rubber baligsts designed for channelizing devices should not be used for
bal lost on portoble sign supports. Sign supports designed ond manufactured TEMPORARY SIGN NOTES
with rubber bases may be used when shown on the CWZTCD |ist.
8. Sandbags shall enly be placed ciong o laid over the base supports of the STANDARD
troffic control device ang shall not be suspended above ground level or
hung with rope, wire, chains or other fosteners. Sandbags shall be placed 7 Of 27 BC (4) '07
along the length of the skids to weigh down the sign support. (C) 10T [we- Tx00T [ ee- TxDOT [m 75007 Jon-Tx00T
9. Sondbags shall NOT be picced under the skid and shail not be used to level wisios | s | e FEoERAL ATD PROJECT Py

sign supports placed on slopes.
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TYPICAL FLASHING

Arrow Ponels may be lccated behind channelizing devices in ploce for o
shoulder taper or merging faper, otherwise they shall be del inected with
four (4) channelizing devices placed perpendicuiar fo traffic on the
upstrean side of traffic.

1. The Flashing Arrow Panel should be used for all lane closures on
multi-{ane roadways, or slow moving maintenance or construction
activities on the travei lanes.

2. Flashing Arrow Paneis should not be used on two-lang, Two-way
roadways, detours, diversions or work on shouiders unless the
"CAUTION" display (see detail below) is used.

3, The Engineer/Inspector shall choose all appropriate signs,

_ barricades cnd/or other traffic control devices that should be wvsed
in conjunction with the Flashing Arrow Panet.

4. The Flashing Arrow Panel should be able to disploy the fal lowing
symbols:

(o] L]

Flashing RIGKT (LEFT) ARROW fe) *

L 20 BN BN BN BReRE J
o] [ ]

e L ]

[ ] -

* Floshing DOUBLE ARROW * L ]

e O e ® C e
L ] *

L] -

- : [ ]

‘ o o
Flashing CAUTION 0000000
[} o

5. The "CAUTION® display consists of four comer lomps Flashing
similtaneousty. -

6. The straight line coution disploy is NOT ALLOWED.

7. The Flashing Arrow Panel shall be capable of minimum 30 percent
dimming from rated iomp volfoge. The flashing rate of the lamps
shall not be less thon 25 nor more than 40 flaoshes per minute.

8, Minimum lawp “on time" shall be approximately 50 percent for the
flashing arrow and equal infervais of 25 percent for each
sequential phase of the flashing chevron.

9, The sequential arrow display is NOT ALLGWED.

10. - The Flasting arrow display is the TxDOT stondard; however, the
sequential Chevron display may be used during daylight operafions.

ARROW PANEL

* Q o]
[s] o
. 00 OO Sequential Chevron
. o] o)
[ ] L] Q
L] [ ] (e
o]
- [ ] o
[ L] .
. . .
L] . [
REQUIREMENTS

MIRIMUM
MINIMUM  MINIMUM NUMBER VISIBILITY
TYPE SIZE OF PANEL LAMPS  DISTANCE

6 30 x60 13 374 mile
C 48 x 9% 15 1 mile.

ATTENTION: Flashing Arrow Panels
shal | be equipped with
qutomatic dimming devices.

WHEN NOT EN USE, REMOVE THE ARROW
PANEL FROM THE RIGHT-OF-¥AY OR
PLACE THE ARROW PAREL BEHIND

CONCRETE TRAFFIC BARRIER OR GUARDRAIL.

11, The Flashing Arrow Pone! sha!l be mounted on
& vehicle, trailer or other suitable support.

12. A Flashing Arrow Panel SHALL NOT BE USED to
lateral Iy shift traffic.

13, A full matrix PCMS may be used to simulafe o
Flashing Arrow Panel provided it meets
visibilisy, flush rate and dimming requirements
on this sheet for the same size arrow,

.14, Minimm mounting height of frailer mounted arrow

panels should be T feet from roadway to bottom
of panel.

STANDARD PLANS

Traffic Operarlons Dislon

¥ 4 Texas Department of Transportation

BARRICADE AND CONSTRUCTION
FLASHING ARROW PANEL
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Handle

F 18" min

9/16% dio. (typl

Top shouid not
al low col lection

for mounting
signs and
warning |ights

of water or
debris
" mox | _§
4
4" min i . Each drum shal | have
8" max a minimum of 2 crange
{typ!) and 2 white stripes
P using Type C retro-
" refiective sheeting
2. max with the fop stripe ©
typ.) |V being orange.
£ =
E| 2
oo
LS
e 0..07" max
x Taper to al low
g b for stacking a
= minimum of 5
-
— — drums
— T— -
= -4 Bgse (36"
dia. max)
GEMERAL NOTES
For long term stationary -work zones on freeways, drums shall be used as 9. Drum body shafl have g minimm unbal lasted weight of 7.7 Ibs. and

3

the primary channelizing device.

For intermediote term stationary work zones on freeways, drums should be
used as the primary channelizing device but may be reploced in tangent |
sections by vertical panels, or 42° two-piete cones. In tongent sections
one-piece cores may be used with the gpproval of the Engineer but only
if personnel are present on the project at «ll times to mointain the
cones in proper pesition qnd [ocation. ' . .

For short term stationary work zones on freewoys, drums are the preferred
channetizing device but may be replaced in tapers, transitions and tangent
sections by vertical panels, two-piece cones or one-piece cones as
approved by the Engineer.

Prums and ali related items shalt comply with the requirements of the
current version of the “Texas Menual on Uniform Traffic Control Devices"
(TMUTCD? and the "Compliant Work Zone Traffic {ontrol Devices List"
(CWZTCD: . .

Drums, boses, and related matericls shall exhibit good workmmship and
shat | be free from objectionable marks or defects that would odversely
affect their oppearance or serviceability.

The Condractor shall have g maximum of 24 hours to repiace any plastic
drums identified for replacement by the Engineer/Inspector. The replace~
ment device must be an opproved device..

GEMERAL DESTGN REQUIREWENTS

Prequel ified plastic drums shall meet the fol lowing requirements:

1.

2

Plostic drums shall be ¢ two-piece design; the “body” of the drum shall
be +he top pordion and the “base” shall be the bottom.

The body and bose shatl iock together in such a manmer thot the body
separates from the base when impocted by a vehicie traveling at a speed
of 20 MPH or greater but prevents accidental separation due +o normal
handl ing and/or air turbulence created by passing vehicles,

Plastic drums shofl be constructed of {ightweight flexible, and
deformoble moterials. The Contractor shali NOT use metal drums or
single piece plastic drums as chonnel izgtion devices or sign supports.
Drums shall present a profile that is a minimum of 18 inches in width
at the 36 inch height vhen viewed from any direction. The height of

© drum uiit {body installed on base} shal! be a minimum of 36 inchés and

1

8

a maximum of 42 inches,

The top of the drum shall have o buil$-in handle for egsy pickup and
ghal | be designed to drain woter and not collect debris. The hondle
shall have e minimem of two widely spaced 9/16 inch diameter holes to
allow aitcchment of a worning iight, worning reflector unit o approved
compl iant sign.

. The exterior of the drum body shai! have a minimum of four alternating

orange angd white retroreflective circunferential stripes not less than
4 inches nor gregter than § inches in width. Any non-reflectorized
space between any two adjocent stripes shal{ not exceed 2 inches in
widih.

Bases sha!l haove a maximum width of 36 inches, a maximum height of 4
inches, and a minimum of two footholds of sufficient size +o al low base
to be heid down while separating the drum bedy from the baose.

Plostic drume shall be constructed of uitra-violet stabilized, orange,
high-density poiyethylene (HDPE) or other approved material.

maximum unbal lasted weight of 11 Jbs, The woll of the drum bedy shall
be o minimum of 0.07 inch in thickness. Weight of ay drum supp!ied
shall not vary more than 0.5 Ib. from that of 3he prequalified somple,

10.Drum and base shall be marked with manufooturer’s name and model number.

RETROREFLECTIVE SHEETING

L.

The stripes used on drums sha!l be constructed of sheeting meefing the
color and retroreflectivity requirements of Departmental Materials
Specification DMS-8300, “Flat Surfoce Reflective Sheeting. " High
Specific Intensity (Type C) retroreflective sheeting shall be supplied
unless otherwise specified in the plans.

The sheeting shall be suitable for use on and shal | adhere to the drum
surface such that, upon vehicular impact, the sheeting shall remdir
adhered in-ploce and exhibit no detominating, crocklng, or loss of
retroreflectivity other than that loss due to cbrasion of +he sheeting
surface.

BALLAST

1.

o~

i

4.

5.
6.

Unbal lasted bases shall be large engugh to hold up o 50 Ibs. of sand.
This base, when filled with the ballost material, should weigh between
35 tbs {minimsm} and 50 Ibs (maximum). The ballast may be sand i one
to three sandbags separofe from fhe base, sand ina sand-filled plastic
base, or other baliasting devices as appraved by the Engineer. Stocking
of sandbags will be allowed, however height of sondbags cbove pavement
suface ey not exceed 12 inches.

Boses with buitf-in bgltast shall weigh between 40 Ibs, ond 50 Ibs.
Buil+-in ballast con be constructed of an irrtegral crumb rubber base or
a solid rubber base.

The ballast shall not be heavy objects, water, or any merferial thot
would become hazardous to motorists, pedestricns, or workers when the
drum is struck by a vehicle.

When used in regions susceptible to freezing, drums shal | have drainoge
holes in the bottoms so that water will not collect ard freeze becoming
o hazard when struck by g vehicle.

Boi last shall not be placed on top of drums. .

Adhesives may be used to secure bose of drums to povemendt.

STANDARD PLANS
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12" PIRECTION INDICATOR BARRICADE
4 ’ |. The Direction Indicator Barricode moy be used in topers, froansitions, and
other areos where spacific directional guidance to drivers is necessary.
7. 1§ used, the Direction Indicutor Barricade should be used In series to direct
the driver +hrough the transition ond into the intended travel lane.
“ g 3. The Direction Indicator Barricode sholl consist of One-Direction Large
36 Arrow (CW1-B) sign in the size shown with o black arrow on a background
of Type E Fluoprescent Prismatic Orange above a rail with Type C High
Specific Infensity retrorefiective sheeting in alternation 4° white and
45.,}/‘\}/\\/ orange stripes sloping downward ot on angle of 45 degrees in the direction
road users are to puss.
f‘ 4. Doubie arrows on the Direction Indicator Barricads will not be af jowed.
5. Approved manufocturers are shown on the CWZTCD List. Bollast shall.be
4" Orange as approved by the manufocturers instruct fons.
4" White
. .
18" x 24" Sign 12" x 24"
{Maximum Sign Dimensiony Vertical Panet
Chevron CW1-8, Opposing Traffic Lane mount with diogonels -
Divider, Driveway sign D70qg, Keep Right sloping down towards
R4 series or other signs as gpproved trave] way
by Engineer

Piywood, Aluminum or Metal sign
substrates shall NOT be used on

plastic drums

SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED

ON PLASTIC DRUMS

Signs used on plostic drums shall be marufactured using
substrates iisted on the CWZTCD.

Chevrons and other wark zone signs with on orange background
shal | be monufactured with Type E (Fluerescent Prismatic)
sheeting meetirg the colar ond retroreflectivity require-
ments of DMS-8300, "Sign Face Material,™ unless otherwise
specified in the plans.

Vertical Pamels shall be monufactured with orange ond white
sheeting meeting the requirements of DMS-8300 Type C (High
specific Intensity). Diogonai stripes on Vertical Panels
shal | slope down toward the infended fraveled lone.

Other sign messoges (text or symbolic) may be used as
approved by the Engineer. Sign dimensions shal! not exceed
18 inches in width or 24-inches in height. .
signs shall be instalied using a 1/2 inch bolt (hominal)
and nut, two washers, ond cne tocking washer for each
connection,

Mounting bolts and nuts shall be ful Iy engaged and
adequately torqued. Bolts sheuid not extend more than 1/2
inch beyond nuts. . ’

Chevrons may be pioced on drums on the outside of curves,
on merging tapers or on shifting tapers. When used in thess
locations they may be placed on every drum or spaced not
more thon on every third drum. A minimm of fhree (3)
should be used at each location cailed for in the pians.
/9-9, R9-10, R9-11 and RI-11q Sidewalk {losed signs which
are 24 inches wide may be mounted on piastic drums, with
approval of the Engineer.

STANDARD PLANS
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VERTICAL PANELS

(VPs)

{2 minimum
embedment

depth

.

Vertical Panels (VP's) dre normally used to chonnelize
traffic or divide opposing lones of ‘traffic,
2, WP’s may be used in daytime or mighttime situotions.

8" to 12"

—

8" to 12"

F

DRIVEABLE

They may be used ot the edge of shoulder drop-offs and

8" to 12" 8" %o 12"
e =
2
=
©
n E
2% | ¥
M min. ] ®
457\ 4 &
g
4" g
k=
VP-1L VP-1R | &
vl
Fixed Bose Surfags &
w/ Approved Mountt  Roadway =
Adhesj ve / Bese /Sur’face -
fie)
~”
. LY
N
s = Self-righting
FIXED 18 § Support
(Rigid or self-righting) i
1.
8" to 12"
36" 3.
m
5.
(CWZTCD).
(Rigid or self-righting)
PORTABLE

pther areas sueh as lane frgnsitions where pesitive
davtime and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roodway Design
Manual Appendix § "Treatment of Pavement Drop-offs in
Work Zones* for additional guidelinés on the use of
VP’s for drop-offs. ’

N VP's shoutd be mourted back to bask if used ot the edge
n. of cuts odjocent to fwo-way iwo lane roudways. Stripes
are to be reflective orange and reflective white and
should always slope downward toward the trovel lane.

4, YP's used on expresswiys and freeways or other high
speed roadways,shall have a minimum of 270 squore inches
of refrorefiective area facing troffic.

Seif-righting supports are uvailable with portoble base.
See "Compiiant Work Zone Troffic Condrol Devices Lisi”

6. Sheeting for the vP’'s shall be retroreflective Type C
(High Specific Intensity) conforming to Departmental
Material Specification DMS-8300, unless noted ciherwise.

7. Where the height of reflective material on the vertical
panel is greater thon 36 inches, a panel stripe of
6 inches shall be used,

GEMNERAL MOTES:

1

Work Zone channelizing devices illustrated on this sheet may be installed
in close proximity to traffic and are suitabie for use on high or low

speed roadways. The Engineer/Inspector shall ensure fhot spacing and
placement is uniform end in accordance with fhe “Texas Monual on Uniform
Traffic Control Devices" (TMUTCD),

Channelizing devices shown on this sheet may have a drivedble, fixed or
porftabte bose. The requirement for self-righiing chanrelizing devices must
be specified in the feneral Notes or oiher pion sheets.

Channelizing devices on.self-righting supports should be used in work zone
agreas where channelizing devices are frequently impacted by errant vehicles
or vehicle retated wind gusts making alignment of the channelizing devioces
difficult to maintain. Locations of these devices shall be detailed else~
where in the pians. These devices shali conform to the TMUTCD and the
"Comp | jant Work Zone Traffic Control Devices List™ {(CWZTCD).

The Contracter shall maintain devices in u ¢iean condition and replace
domoged, norrefiective, faded, or broken devices ond bases as required by
the £ngineersInspecior. The Contractor shcll be required to maintain proper
device spocing and al ignment.

. Portable bases shal! be fabricated from virgin and/er recycled rubber. The

portabie bases shall weigh approximately 35 Ibs.

Pavement surfaces shall be prepared in a manner that ensures proper bonding
bejween the adhesives, the fixed mount bases and the povement surfoce.
Adnesives shall be prepared end applied coccording to the manufacturer’s
recesnendat Fons. .

The installation and removal of chonnelizing devices shal | not cause
detrimemtal effects to the fingl poavement surfaces, including pavement
surface discoloration or surface integrity. Driveable bases shall not be
permitted on final pavement surfaces. The Engineer/Inspector shall approve
all application ond removal procedures of fixed bases.

Examples on this sheet are commonly used channelizing devices in work zones.
For other devices, refer to the CWZTCD.

Minimum Desirable |Suggested Maximum Spacing
Toper Lengths %% | of Channelizing Devices
Posted H 117 12° on oa on a
speed | FOrMIIS |grscetforrset|offset| Toper Tergent
30 2 1507 1657] 180" 307 60° -75"
35 |i- 22 [205°|225°[2457 357 707 90"
4C 265°| 295 3207 40° 80’ -100°
45 450 4951540 457 90" ~110’
50 500 550 6007 50 100’ -125"
55 L =Ws 550/ 605"t 6607 557 110’ -140’
60 600|660} 7207 60’ 120 -150’
&5 650|715 780" 65”7 130" -1865"
TO 700°| 770’1 8B40’ 70’ 140" -175"
75 750782519200 757 150" -185"
80 800|880 960" 80’ 60" -195”

H¥Taper lengihs have been rounded off.

L=Length of Toper (FT.1

w=Width of Offset (FT.)

S=Posted Speed (MPH)
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CHEVRONS .

The chevron shall be a vertical rectangle with a

minimum size of 12 by 18 Inches.

Chevrions are intended to give notice of a sharp
change of alignment with the direction of travel
and provide additional emphasis and guidance for
vehicle operaters with regard to changes in
horizontal alignment of the roadway.

Chevrons, when used, shall be erected on the out-
side of a sharp curve or turn, or on the far side
of an intersection. They shall be in line with
and at right angles to approaching traffic.
Spacing should be such thot the motorist always
nas three in view, until the shange in alignment

To be effective, the chevron shouid be visible
for gt Teast 500 feet.

Chevrons shall be orange with o biock nonreflec-
tive legend. Sheeting for +he chevron shall be
retroreflective Type E (Fluorescent Prismatic)
conforming +o Departmental Moterial Specificaiion
DMS-8300, unless noted otherwise. The legend
shall be biack viny! non-reflective decal sheet-
ing meeting the requirements of DMS-83C0.

’_E_#_ 18" —a-{ 2.
24" 3.
eliminates its need.
4,
5.
36"
[ S __CE;_ 6.

For Long Term $taticnary use on fapers or

transitions on freeways ond divided highways

Fixed Base w/ Approved Adhesive
{Driveable Base, or Flexibie
Support can be used)

self-righting chewrons may be used to supplement
plastic drums but not to replace plastic drums.

OPPOSING TRAFFIC LANE
DIVIDERS (OTLD:

12* CWE-4

fo—"—]

Ponels
mounted
back to back

»

Partoble,
Fixed or
Oriveable Base
may be used,
o may be
motnted

E on drums.

I 1 L 2 1

D

18"

3G"

1. Cpposing Traffic Lane Dividers {CTLD} are

gel ineation devices designed to convert a
normal one-way roddway section to two-way
operation. OTLD's are used on temperary
center|ines. The upward and downward arrows

on the sign’s foce indicate the direction of
+raffic on either side of the divider. The
base is secured to the pavement with on ad-
hesive or rubber weight to minimize movement
caused by @ vehicle impoct or wind gust.

The OTLD may be used in combination with simpie
tubutar morkers o Ves.

Spacing between +he OTLD shail not exceed 500
feet. Tubulor markers or VPs placed between
the OTLD's should not exceed 100 fool spacing.
The OTLD shali be orange with a black non- -
refiective legend. Sheeting for the GTLD shall
be retroreflective Type E (Fluorescent Prismatic)
conforming +o Departmental Moterial Specification
DMS-8300, unless poted otherwise. The fegend
shall be black vinyl non-reflective decal
sheeting meeting the requirements of DMS-8300.

GEMERAL NOTES:

work Zone channelizing devices i!lustroted on this sheet may be installed
in close proximity to traffic and ore suitable for use on high or low
spéed roodways. The Engineer/Inspecior shall ensure that spacing and
placement 1s uniform and in accordance with the "Texas Manual on Uniform
Traffic Contro! Devices® (TMUTCD).

. Charnelizing devices shown on this sheet may have a driveable, fixed or

portable base. The requirement for self-righting channelizing devices must
be specified in the Genera! Notes or other plan sheets.

Charelizing devices on self-righting supports should be used in work zone
areas where channelizing devices are frequently impacted by errant vehicles
or vehicle related wind gusts moking aligrnment of the chunnelizing devices
difficuit to maintain, Locations of these devices shall be detailed else-
where in the plans. These devices shall conform to the TMUTCD ond the
“Campliant Work Zone Traffic Control Devices List™ (CWZICDD.

The Contracior shall maintain devices in o ¢lean condition ond repluce
domoged, nonreflective, faded, or Droken devices and buoses as required by
+he Engineer/Inspector. The Corrtractor shall be required fo mcm’rum proper
device spocing ond al igrment.

Portable bases shall be fobricated from virgin and/or recycled rubber. The
portable buses shal!l weigh opproximately 35 ibs.

Pavement su-faces shall be prepared in a manner thab ensures proper bonging
between the adhesives, the fixed mount boses and the pavement surfoce.
adnesives shall be prepared and applied according to the manufacturer’s
recommendations.

The installation and removal of channelizing devices shall not cause
detrimental effects 1o the final pavement surfoces, including pavement
surface discoloration or surface infegrity. Driveoble bases shall not be
permitted on final pavement surfaces. The Engineer/Inspector sholl approve
all application and removal procedures of {ixed bases.

Examples on this sheet are commonly used channelizing devices in work zones.
For other devices, refer to +he CWZTCD.

Minimum Desirabie [Suggested Maximum Spacing
Taper Lengins ¥ % | of Chanelizing Devices
Posted 10* 1 12* on o on g
speed | FOrMUle |orfget|orfset|Offset] Toper Tangent
30 z 150°1657| 1807 30’ 607 -75"
35 |- -5 170572257 245 357 | 70’ -90°
40 2651285’ 3207 40 807 -100°
45 45071 495°| 5407 457 an’ -1i0’
50 500'| 5507 60O~ 50’ 100 -125"
55 L=WS 550’ 605 660" 557 1107 -1407
60 600|680 7207 80’ 120 ~150"
65 650|715 780° 65’ 130" -165"
TOo TOO| 770 840C7 707 140° -175"
75 75082572007 75" 1507 -185"
8¢ 2800|8807 260" a0’ 1807 -1957

X¥ Toper lengths have been rounded off.
L=Length of Taper (FT.} W=Widih of Offset (FT.}
S=Posted Speed (MWPH)
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HOLLOW OR WATER BALLASTED SYSTEMS USED AS
LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS

LONGITUDINAL CHANNELIZING DEVICES

1. Lengitudinal chonnelizing devices are croshworthy, Iightweight, deformoble devices thot are highly visible, have good

target value and can be connected together. They are nof designed to corrtain or redirect a vehicle on impoct.
2. Longitudinal chonnelizing devices may be used instead of ¢ line of cones or drums.

3. Longitudinal channelizing devices shali be pleced in ascordance to opplication and instal Eotion requirements specific

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

4, Longitudinal channelizing devices shoutd not be used +o provide positive protection for obstacles, pedesirians or
workers.

5, Longitudinal channelizing devices shall be retroreflective, or supplemenied with reiroreflective delineation
gs required for temporary barriers on BC{T)-07. ’

WATER BALLASTED SYSTEMS USED AS BARRIERS
1. Water ballasted systems used as barriers shall not be used solely to channelize rood users, but alse to protect the

work space per the appropricte NCHRP 350 crashworthiness requirements based on roadway speed and borrier application.

2. Water ballasted systems used to channelize vehicular fraffic shall be supplemented with retroreflective delineation

or channelizing devices to improve daytime/nighttime visibility. They moy also be supplemented with povement morkings.

3, Woter ballasted systems used as barriers shall be placed in accordance to application and installation requirements
specific to the device, and used only when shown on the CWZTCD lisf.

4, Water ballosted systems used 08 barriers should not be used for a merging taper except in tow speed (less than 45 WPH)

urban areos. When used on o tgper in o low speed Urban areg, The taper shail be delinegted and the tdper length
shouid be designed to optimize rood user operations considering the availabie geometric conditions.

5. When water ballasted systems used os barriers haove blunt ends exposed to traffic, they should be attenuoted
as per manufacturer recommendations or flared fo point cutside the clear zone.

1f used to channelize pedestrians, longitudinai channelizing devices or water bol lasted systems must have a corrtinuous

detectable bottom for users of long cones and the top of the unit shall be not less thon 32 inches in height.

‘Minimum Desirable |Suggested Moximum Spacing

GEMERAL NOTES: . Taper Leng“rhs -)1(-2-)6 ofoﬁh:-:nel izing (?:\:ces

Fosted | Formaia ’ ;

1. Work Zene channelizing devices illustrated on this sheet may be installed Speeg nffse‘f Offss 0:1:;{: T;‘:r qu?ie_:;‘
in close proximity fo traffic and ore suitable for use on high or low 3 wsZ 150’ 16 - - ~ - .
speed roadways. The Engineer/Inspecior shall ensure that specing ard 35 |L=-g§ | RO57|2257) 245 357 4 TOT-90
placement is uniform ond in gocordonce with the “Texas Manual on Uniform 40 265|225’ 3207 40° 807 -100"
Traffic.Ct'm’rrol l')evices‘ (TMUTCD) . 45 450°| 495°]540°| 45’ 90’ -110’

2. Channelizing devices shc_rwn on this sheet l!’l(]y f.l(]\fe Q drlv?el?le, fn.(ed or 50 500°| 550° 6007 50’ 100’ -125°
portable buse. The requirement for self-righting channelizing devices must ” 5 5 5 " S
be specified in the General Notes or other plan sheets, 55 L=WS 550716057 660 55 1107 -140

3. Channelizing devices on self-righting supports should be used in work zone 60 600|660 7207 607 1207 -150°
areqgs where channelizing devices are frequently impacted by errant vehicles 65 650|115 78O 85’ 130 ~-165°
or vehicle related wind gusts meking alignment of the channelizing devices 70 Tc0'| 7701840 ToO' 140" -175"
difficult to maintain. Locations of these devices shall be detoiled else- 7 7 7 - - B
where in ihe plans. These devices shall conform f¢ the TMUTCD ond the 15 750’ 825, 900, 75, 150] 185'
“Compl iant Work Zome Troffic Control Devices List* (CWZTCH), 80 8007]88079607) 80 180° 195

4. The Confroctor shall maintain devices in @ clean condition and repiace
domaged, nonreflective, faded, or broken devices and boses as required by
the Engineer/Inspector. The Cortractor shall be required to mointain proper
device spacing and al ignment.

5. Portable boses shall be fabricated from virgin and/or recycled rubber, The
portable bases shal!l weigh approximately 35 Ibs.

6. Pavement surfoces shall be prepared in o monner thot ensures proper bonding
between the adhesives, the fixed mount bases and the pavement surface.
Adnesives shall be prepared and opplied according to the manufacturer’s
recommendat ions.

7. The instaljotion and removal of channelizing devices shal | not cause
detrimental effects to the final pavement surfaces, Tncluding pavemerrt
surface discotoration or surfoce integrify. Oriveabie bases shall not be
permitted en final pavement surfaces. The Engineer/inspector shall approve
all gpplication and removal procedures of fixed bases.

8. Examples on this sheet are commoniy used channe!izing devices in work zones.

¥XTaper lengths have been rounded off.
w-Width of Offset (FT.)

L=lLength of Taper ¢FT.)

S=Posted Speed (MPH)
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TYPE III BARRICADE (POST AND SKID) TYPICAL APPLICATION

Each roadway of a

divided highway shail be
barricaded in the same mcnner.

ROAD
CLOSED

R11-2

PERSPECTIVE VIEW Detour

Roadway
The fhree rails on Type 11! barricades
shal!{ be reflectorized oronge and 10*
reflective white stripes on one side
facing one-way traffic ond both sides M m M M
for fwo-way traffic, e —— i ]
Barricode striping should stant 1l 1l ] {l

"downward in the direction of detour.

1. Signs should be mounted on independent supports at a 7 foot
mowrrting height in center of roodway. The signs should be a
minimum of 10 feet behind Type 11! Barricades.

2. Advance signing shall be as specified elsewhere in fhe plans.

8" max. fength Type III Barricades

PLAN VIEW

TYPE III BARRICADES

. Refer to the Compliant Work Zone Traffic Control Devices List (CWZTCD)
for details of the Type IIT Barricodes and 4 1ist of all materials
used in the construction of Type IIL Baricades.

. Type III Barvigodes shall be used of eash end of construction
prejects closed to oll traffic. .

. Barricades extending across a roadway should have siripes that slope

downward in the direction toward which troffic must turn in detouring.

When both right and left turns are provided, the chevron striping may

slope downward in both directions from the center of the barricade.

Whete no turns are provided at a ciosed road siriping should slops

downward in both directions toward the center of roadway.

Striping of rails, for the right side of the roedway, should slcpe

downward +o fhe left. For the left side of the roadway, striping

should siope downward to thée right.

. kdentificotion markings may be shown only on the back of the
barricade rails. The maximum height-of lefters ond/or company legos
used for identification shafl be 1°.

. Barricades shali not be placed porallel fo trofiic unless an adequate
clegr zone is provided.

. Warning lights shall NOT be instclled on barricades.

. Where barricades require the use of weights to keep from turning over,
the use of sandbogs with dry, cohesicnless sand is recommended. The
sandbags will be tied shut fo keep the sand from spilling and to
maintain a constant weight. Sand bags shall not be stacked in a monner
that covers any portion of o barricade rails reflective sheeting.
Rook, conorete, iron, steel or other solid objects will NOT be
permitted. Sandbags shouid weigh a minimem of 35 Ibs and g moximum of
50 Ibs. Sancibags shall be made of a durable material thot teors upen
vehicular impoct. Rubber (such as tire inner tubes) shall not be used |
for sandbags. Sandbogs shall only be pioced along or upon the base
supports of the device and shall not be suspended above ground level
or hung with rope, wire, chains ot other fasteners.

. Sheeting for barricades shali be retroreflective Type C (High
Specific Irtensity) conforming to Depertmental Moterial Specfication
DM3-8300 uniess otherwise noted.

¥

0 =J

Barricades shall NOT
be used as a sign support.

TYPICAL STRIPING DETAIL FOR BARRICADE RAIL.

n o Widih of

oy 4 & & Sy
nomingl ¥ A A Sheet ing
: /45°. /4§\V1§\// . 7 irches.

TYPICAL PANEL DETAIL
FOR SKID OR POST TYPE BARRICADES

4 min., 8 max.

20"
48"

20"

A Fiat rail

Stiffner may be inside or cutside of support, but nc motre +han
2 stiffeners shail be allowed on one barricade.

STANDARD PLANS
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CONES

2" max.
. 3" min.
min. orange " N
min. 2" to 6
min. white -
T rnzn. 3% min.
.- min. orange
Is_ min. min. 26"
2% min, . . min.
—£,. min. min. white .
42" l
agn min. .
i One-Piece cones Tubular Marker

Two-Piece cones

28" Cones shall have a minimum weight of 9 1/2 tbs.

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

1.

~

3.

8.

6.

wd

@

9.

Traffic cones ond tubular markers shall be a minimum of 28 inches in height when
used either on freeways or at nighttime.

Cones or tubular markers shall be predominant!y orange, flugrescent red-orange, or
fluorescent yel low-oronge. They should be kept ciean ond bright for maxieum
visibitity.

Cones used .only for daytime operations do not require the reflectorized bends.
Cones and tubuidr markers wsed for nighttime operations shall be reflectorized.
Reflectorized material shall have a smooth, seajed outer surface +hat displays
the same approximate color during the day and nignt. The reflectorized bands
sha!l be retroreflective Type ¢ (Kigh Specific Intensity) conforming to
Peparimental Material Specification DM5-8300, unless otherwise neted.

When used at. night, appropricte personnel shall ensure thot ocones and tubular
markers remain in their proper focation and in an upright poesition.
Reflectorization of 28%cones shall gonsist of a minimum 6 inch band placed ot
\egst 3 inches but not more than 4 inches from the Top, supplemented by a minimum
4 inch band spaced o minimum of 2 inches below the & inch band.

Reflectorization of 42" comes shall be provided by alternating 4 to " orange and
white stripes with oronge on tap. . '

Reflectorizeotion of fubular markers shall be a minimum of two 3 Inch bands ptaced
a maximm of 2 inches from the top with ¢ moximum of & inches between bonds.
One-piece cones or tubular markers are generally syitabie for temporary usoge [up
to 8 hours) with other channelization devices such as vertical panels, drums or
two-piece cones for long term usage. Cdre should be taken to ensure they remain in
their proper location and in an uprighi position

10. Cones or tubulor markers used on ecch project shall be of the same size and shope.

1

.The handie may be designed ¢s o hook or other shape, fobricated from nen-rigid
materials similar to the cone materiai, ond may extend up to @ maximam of 8 inches
above the top of cone. Length of the handle shall not be considered with regard to
the overal | height of fthe cone. .

EXNEAXE VS
=k ¥

e

This device is intended o
channel ize traffic by ind
not intended to be used i

EDGELINE
CHANNELIZER

nly for use in place of a veriicai panel o
icating the edge of the fravel lane. It is

n transitions or tapers.

This device shall not be used to separate lones of fraffic (opposing
or otherwise) or worn of cbjects.

This device is based on a 42 inch, two-piece cone with an alternate
striping pottern: four 4 inch retroreflective bonds, with an
appreximate 2 inch gap between bands. The color of the bund shouid
correspond to the color of the edgefine (ye!low for laft edgeline,
white for right edgeline} for which ihe device is substituted or for
which i+ supplements. The reflectorized bands shait be retroreflective
Type C encopsulated bead (High specific Intensity) conforming to
Depar-tmental Moterial Specificotion DMS-8300, uniess otherwise noted.
The base must weigh a minimusm of 30 Ibs.

Texas

=t
y 4

22 of 21

STANDARD PLANS

Departmerit of Transporfafion
Traffic Dperaions Division

BARRICADE AND CONSTRUCTION
CHANNELIZING DEVICES

STANDARD
‘ BC (10)-07

© 1007 Joe- TRIOT |- TxDOT |- TxDOT [ oec- TxDOT
wisios | se T e | FEDGIA, &1D FAOECT el
[
SO [ _oonimL | secrion | ] RIGHBAY




CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PRCJECT LIMITS

1. Whare positive redirectional
capabiiity is provided, drums

may be omitted.

2, Plastic construction fencing

may be used with drums for

safety as required in the plans.

3. Vertical Panels on fiexible support
may be substituted for drums when the
shoulder width is less thon 4 feet,
4, When the shoulder width is greater
than 12 feet, steady-burn Jights

may be omitted if drums ore used.

5. Drums must extend the tength

of the cutvert widening.

Typical
Plastic Drum

PERSPECTIVE VIEW
These drums :

are not required

on one-wady rocdway

0

Increase number of plastic drums on the
side of gpproaching traffic 1T the crown

""" width makes it necessary. [minimum of 2
and maximm of 4 drums)

L
GD‘ = ot egend
GD GD ([D Plastic drum
10° max. { 10' max. 10 max,
PLAN VIEW 7 I % Plastic drum with steady burn tight
& minimum of fwo drums shall or yel low warning reflector
be used across the work areo, Steady burn warning |ight
or yellow worning reflector
[_]
TRAFFIC CONTROL FOR MATERIAL STOCKPILES Alternate
Alternate GD
APprox. Drums, vertical panels or 42" cones Approx. CID
| 50 | : at 50' maximam spacing [ 507 I
Min. 2 crums Min. 2 drums
or 1 Type I1I o 1 Type III
barricade QD icode
'\5 : STOCKPILE (/bumc
] o ] M
gn one-way roads Desirable
ownistream drums i i
or barricade may be S+m?§'éﬁ+é?g:f'°n channe | izing devices parallel '.ro h:nff i
omi tted here clear zone should be used when stockpile is
" within 30’ from travel [ane.

8|4

=t STANDARD PLANS
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WORK ZONE PAVEMENT MARKINGS

GENERAL

REMOVAL OF PAVEMENT MARKINGS

The Corroctor sha!l be responsible for maintaining work zone and
existing pavement markings, in occordance with the standard specifi-
cetions and special provisions, on all roadways open to traffic
within the €SJ {imits unless otherwise stoted in the plans.

. Color, potterns and dimensions shalf be in conformance with the

"Texas Manual on Uniform Traffic Contro! Devices" (TMUTCD).
Additional suppiemental pavement marking details may be found in the
plans or specifications.

Pavement wmarkings shall be instolled in occordance with the TMUTCD
and gs showri on the pians.

When short ferm markings are required on ihe plans, short ferm
markings shall conform with the TMUTCD, the plans and details as
shown on the Stondard Pian Sheet WZ{STPM),

when standard pavemens markings are not in place ond the roadway
is opened o +raffic, DO NOT PASS signs shall be erected to mork
the beginning of the sections where passing is prohibited and

PASS WiTH CARE signs at the beginning of sections where passing -
is permitted.

All work zone pavement markings shall be installed in accordance
with Ttem 662, "Work Zone Pavement Markings."

RAISED PAVEMENT MARKERS

1.

2.

Raoised pavement markers are fo be ploced according to e potferns
oh BCIl12}, ’

Al raised pavement markers used for work zone markings shall meet
+he requirements of Item 672, "RAISED PAVEMENT MARKERS" and Depart-
mental Moteriol Specification DMS-4200 or DMS-4300.

PREFABRICATED PAVEMENT MARKINGS

1.

Z.

Removcbie prefabricoted pavement markings shail meet +he requirements
of DM5-8241.

Non-removable prefabricated pavement markings (foil back) shall meet
the requirements of DMS-8240.

MAINTAINING WORK ZONE PAVEMENT MARKINGS

2.

The Cortroctor will be responsible for maintaining work zone pavement
markings within the work limits. 7

Work zone pavement morkings shall be inspected in oocordance with
the frequency and reporting requirements of work zone traffic contrel
device inspections as required by Form 592.

The markings should provide a visible reference for a minimm
distance of 300 feet during normal daylight hours and 160 feet when
i1 luminated by automobile iow-beam hecdlights af night, unless sight
distance is restricted by roadway geometrics.

Markings failing to meet this eriterie within the first 30 days after
placement shall be replaced ot the expense of the Controctor as per
Specifigation Item §62,

1.

3

Pavement markings that are no longer applicabis, could create confu-
sion or direct o motorist foward or into the ciesed portion of the
roadway, shail be removed or obl iterated before the roadway is open-
ed to troffic.

. The above shail not appiy %o detours in place for less than two

weeks, where flaggers and/or sufficient channelizing devices are used
in tieu of merkings to outline the detour route.

Pavemerit markings shall be removed to the fullest extent possible,

so as not +o leave g discernable marking. This shall be by ony method
approved by TxDOT Specitication Item 877 for *Eliminating Existing
Pavement Markings and Markers'.

The removai of pavement markings may require resurfacing or seql
coating portions of the roadway.

Subject to the approval of the Engineer, any method that proves to be
sucoessful on a porticuiar type pavement may be used.

Blast cleaning may be used but will not be recuired unless specifical-
|y shown in the plans.

Over-painting of the markings SHALL NOT BE permitted.

Removal of raised pavement markers shall be as directed by the
Engineer.

Removal of existing pavement markings and markers will be paid for
directly in accordance with Item 677, “ELIMINATING EXISTING PAVEMENT
MARKINGS AND MARKERS," unless otherwise sioted in the plans, -

10. Black-out marking tape may be used to cover conflicting existing

DEPARTMENTAL MATERIAL SPECIFICATIONS

PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFFIC BUTTONS DMS-4300
EPOXY AND ADHESIVES DM3-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DuS-6130
PREFABRICATED PAVEMENT MARKINGS-PERMANENT DMS-5240
PREFABRICATED PAVEMENT MARKINGS-REMOVABLE DMS-8241

TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER TABS DMS-8242

A list of prequalified reflective raised pavement markers,
non-reflective fraffic buttons, roadway marker tabs ond other
pavement markings can be found at the Material Preducer List
web address shown on BC{(1}.

markings for periods less than fwo weeks when approved by the Enginesr.

STANDARD PLANS

& Texas
Traffle Operations Divislon

PAVEMENT MARKINGS
STANDARD
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Temporary Fiexible-Reflective
Roadway Marker Tabs

TOP VIEW

FRONT VIEW

SIDE VIEW

4 Yo" =
: Adhesive pad
Height of sheeting
is usually more than
174" and less than 17,

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

i. Temporary flexible-reflective roodway marker tabs used as guidemarks
shal | meet the requirements of DMS-8242.

2. Tabs detailed on this sheet are to be inspected and accep'red by the
Engineer or designated representative. Sompling and testing is not
normal by recdired, however gt the option of the fngineer, either “A"
or "B" below may be imposed to assure qual ity before plocement on the
*Foadway.

A, Select five (5} or more tabs ot random from each lot or ship-
ment and submit to the Construction Division, Materials and
Pavement Section to determine specificution compl icnce.

B. Select five (5) tabs and perform the fotlowing test. Affix five
(5) tabs at 24 inch intervsis on on aspholtic pavement in-a
straight line. Using a medium size passenger vehicle or pickup,
run over the markers with the front and rear tires ot a speed
of 35 +o 40 miles per’ hour, four {4) times in each direction. No
more than one (1) out of the five (5} reflective surfaces shatl
be lost or displuced as o result of this test.

3. Small design variances may be ncted between tob monufacturers.

4, See Stondard Sheet WZ{STPM) for tab piacement on new pavements. See
Standard Sheet TCP{7-1) for tab placement on sec! coat work.

DEPARTMENTAL MATERIAL SPECIFICATIONS

PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFFIC BUTTONS DMS-4300
EPOXY AND ADHESIVES DMS-63100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
PREFABRICATED PAVEMENT MARKINGS-PERMANENT DM5-8240
PREFABRICATED PAVEMENT MARKINGS-REMOVABLE DMS-8241

TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER TABS DMS-8242

A list of prequolified refiective raised pavement morkers,
non-ref lective traffic buttons, roodway marker tabs and other
pavement markings can be found ot the Maferial Producer List
web address shown on BC{1}.

Raised Pavement Markers
used as Guidemarks

1. Raised pavement markers used as guidemarks sholt be from the approved
product |ist, and meet the requirements of DMS-4200.

2. All temporory construction raised pavement markers provided on g pro-
ject shall be of the same manufocturer,

3. Adhesive for guidemorks shall be bituminous material hot applled or
buty! rubber pad for all surfaces, or thermoplastic for concrete
surfaces.

Guidemarks shall be designated os:
YELLOW - (two amber reflective surfoces with yellow bodyl.
WHITE - (one silver reflective surface with white body).

STANDARD PLANS

=t
& Texas Department of Transportation
Traffle Operaffons Divislon
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PAVEMENT MARKING PATTERNS

CENTER L,iNE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS

10 to-12* QJ Type Y buttons 10 to 12" Type II-A-A <:3
— [eRelel=] o o000 a 0000 o ¢ conoo peocno
-, . — ‘ goocoDpDOCODOOODOO TEOAODODODDOGDO
o> Yellow 17 Yellow £7 C>
Type [I-A-A Type Y buttons
REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
<:3 Type 1[-A-A Type Y buttons <;:|
* OoﬂyocﬂODDDQ{OODOOC‘JDOOOEOOOU
A —— — r—— " OOEOOO;DDDD T o CooT a oCc 00 o oo0co
o> Yel low > f y
4 fo 8% . Type Y buttons g 1o 8" - Type [I-A-A
REFLECTORTZED PAVEMENT MARKINGS - PATTERN 8 RAISED PAVEMENT MARKERS ~ PATTERN B

PotHtern A fs the TXDOT Stondord, however Puttern B may be used if opproved by the Engineer.
Prefebricaied markings may be substituted for reflectorized pevement markings.

EDGE & LANE LINES FOR DIVIDED HIGHWAY Type I-C
e

ODDCIOEOOODOODUOOCEOODDOOODODDDOOOU.DODDOOOU

‘ _ Type W butt - —o-
Whﬁeé <n yoe W buttons < _~Type 1-C or 11-C-R <n

— — —— o 0oCcO o o000 a 0000 [=] ooQQ 5] ocQ0 a
Yeliow LS IA
<:I ¥ ~u Type Y buttons
DEIDOOD0OOGOOBDDDOEODOEODODODODQOOUOOODODOU

ODOQDBOOQEDOODOBDDDDDHOOODDOODOOODQOODUOOB
Type Y huttons

— - —

I:D Yel low E\I> Type I-A
a [N vieRe] o o000 a ocw0 o (X1 e ] (2] o000 n

- White nm— — ——
=4 ( = Type W buttona ' Type I-C or 11-C-R
A S——— ECE———— M —— T—— ODOUOﬂBOODOOOUODOEDOOUOQODOGOUQODDODD&OOOE
REFLECTORIZED PAVEMENT MARKINGS . RAISED PAVEMENT WMARKERS \

Prefobricated markings may be substituted for reflectorized pavement markings. Type I-C

LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS

<:3 /Type W buttons Type 1-C <I:|
— wh.‘]’ /_ L —— o ocCoO o 0000 o o000 o Qo0C a [=R=3:R:] [ = I
ite <}: Type 1I-A-A Type ¥ buttons ) <§;|
- cDooocpn¥ooucoonocooboponofouaogenooonogonooon
v obooonmocoDonoonoooCoco0ooopooeO00c00OD000DGO0D
E> — . — ——— TE 1OV “m 0000 o o000 a 0000 o cooow o o000 a
£ white ” . > AN ' .
Type W butions Type I-C
REFLECTORIZED PAVEMENT MARKINGS - RAISED PAVEMENT MARKERS
prefobricated morkings may be substituted for reflectorized pavement mrkings.
TWO-WAY LEFT TURN LANE
— — — — -] cooo, o cooo o vooo o cooo o cooo o
T ’
White <:3 \Type W puttons \Type 1-t
encoocDoQoODOONOOOODOOOOGOONOO0OO0GOO0D00DDC0OD
— ——— . — — o [+X R c cOCo [ o000 o cOoDo a [-X«1+34] o
: $Yel low Type ¥ butions Type Il-A-A
— —— — o ooo o caoo o cooo o oaono o co0o0 o
ocOoosoodobooonocofioobopnoooDooconooonso0onoooD
a—— —\ /— — o 0Q 00, a [« XN+ 24 a oooQ =] 0000 a [oR=3-3:] o
> White o> Type W buttons : Type 1-C
REFLECTORIZED E‘AVEMENT MARK INGS RAISED PAVEMENT MARKERS

Prefebricated morkings may be substituted for reflectorized pavement markings.

STANDARD PLANS
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STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

60" + 3" Type II-A-A Type Y buttons

RALSED j«_g_j)oomooouooouc
DOLUBLE eavaenr 4 fo 12¥ :
MARKERS TD,OOODOOODOOODO
NO-PASSING ) i
. REFLECTORILZED
LINE ::;Kﬁz; 4 to 12"
Typs 1C, I-Aor TIAA __Type Wor ¥ buttons
SOLID EDG_E L INE PN 0o o o o B o o o°go oo o O
OR SINGLE e
LINES  no-passInG LINE P
MARKINGS
WIDE P:::.fé:r1_2nLDOOODOGODOOODO
LINE MARKERS 'TD 0 o 0 o o © O o o o O a o
REFLECTORIZED ‘

{FOR LEFT TURN CHANNELIZING LINE PAVEMENT
: : AVEME]
OR CHANMELIZING LINE USED TO MARKINGS
DISCOURAGE LANE CHANGING. )

|‘_——4D’. * 1‘—__"[ 40" + 3¢
(o]

0 0 00 =] o 0 06 O . 0O 0 0 0

RAISED
PAVEMENT
: WARKEF?S ]‘—10’—>}<—~30‘:r Type I-C or II-A-A /*‘9[
BROKEN ' Type W or Y buttons

L I N E |<——— 40* + 1° ____>|
{FOR CENTER LINE REFPL‘E,C;ZT,—Z & R =} (\_/B /—
OR LANE LINE.) WARKINGS b 107 e — 307 — White or Yellow

Type I-C or II-A-A
{when reguired)

REMOVABLE MARKINGS 5' + 6" F_)I )
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