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Control: 0915-00-228
County: BEXAR

Highway: VARIOUS

This contract is non-site specific. Project locations and plan details will be incorporated into this
contract by work order over the life of the contract.

Work under this contract will not begin prior to May 1, 2021 and no work orders will be issued
after April 30, 2022. There is no guaranteed amount of work under this contract.

The scope of this work assigned under this contract will include traffic signal installations. This
is understood to include, but is not limited to constructing new signals where none previously
existed and upgrading existing flashing beacons to traffic signals. The work may include
minimal concrete work and/or curb ramps to accommodate pedestrian access routes.

The quantities included in this project proposal are only to be used in the determination of the
low bidder. They are not to be used in determining the quantity of materials to be ordered for
work under this contract.

Prior to beginning activities required under each work order, the contractor shall attend a “pre-
work meeting” with TxDOT representatives. This meeting will be arranged by TxDOT and is
intended to provide the contractor with an outline of the proposed work procedures and discuss
plans for performing the work in a manner that will provide for the safe passage of traffic at all
times.

The first work order that is issued under this contract shall be considered the written notice to
begin work. Subsequent work orders will be issued for other assignments that are to be
accomplished during the life of the contract.

Activities required to accomplish the tasks assigned under each work order shall commence
within 14 calendar days after receipt of each individual work order. Accordingly, time charges
for each individual work order will begin 14 calendar days after the date on which the work
order is issued to the contractor. Each work order shall be completed within 45 working days,
unless otherwise indicated in the work order.

Work orders will be issued at intervals of not less than 14 calendar days, unless otherwise
requested in writing by the Contractor. The issuance of work orders at intervals less than 14
calendar days will not alter the number of working days for each work order. The Contractor
will not be required to work on more than four (4) work orders simultaneously, under this
contract.

Contract time charges shall accrue through the Contractor’s successful completion of the final
punch list for each work order. If the Contractor fails to complete work assigned under any
given work order within 45 working days, time charges will continue to accrue to determine the
number of days for which liquidated damages will be charged.
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Because this is a non-site specific contract, the 25% variance described within Article 4.4
”Changes in the Work,” is not applicable under this contract.

Liquidated damages will be determined and applied on a work order basis. That is to say, each
work order will be treated separately and independently in the assessment of liquidated damages.
Failure to complete work assigned by a work order within the number of working days specified
in the work order, including any approved additional working days, will result in liquidated
damages for each working day charged over the number of working days allowed for the work
order. The dollar amount assessed for each working day that is charged and categorized as
liquidated damages will be based upon the actual amount of the overall contract and not the
amount of any given work order. The dollar amount equated with liquidated damages will be
deducted from the amount associated with the work order for which the liquidated damages are
assessed.

All work will be performed in accordance to the standards and specifications found in these
plans or as directed by the Engineer.

The following list of some of the telephone numbers of the utility locators for various utilities
that may be encountered.

City Public Service 978-3500
Southwestern Bell Telephone 1-800-828-5127

Time Warner Cable System 352-4672

San Antonio Water System 704-7297 or 227-6143
Bexar Metropolitan Water 354-6527

Valero Gas 349-7555

AT&T 1-800-252-1133

One Call Utility Locators 1-800-545-600

In preparing holes for posts and/or foundations, the contractor shall exercise care to not rupture
existing drainage structures, electrical conduits, public utilities, etc.

Any sign panels that are to be adjusted, removed and/or replaced, shall be accomplished within
the same workday unless otherwise approved.

Sign types for which details are not shown in the plans shall conform to the “Texas MUTCD”.
Contractor shall submit daily work reports at the end of each day’s operation.
The Contractor shall use materials from pre-qualified producers as indicated on the material

producers list maintained by the Construction Division (CST) of the Texas Department of
Transportation (TxDOT).
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Steel Wrapped or Asbestos Ultility Lines:

Existing steel wrapped natural gas and/or asbestos cement (AC) water lines that will no longer be
in service are usually abandoned in place (AIP). However, if any of these lines have to be
removed for whatever reason (in the way of other construction, to make tie-ins, etc.), comply
with Item 6.

If removal of AC water lines is included in the construction contract, then notify the Engineer of
proposed dates of removal of the AC water lines in accordance to Item 6. Excavate to the top of
the AC water line to allow a separate contractor hired by the State to remove the AC water line.
The excavation for the AC water line removal is subsidiary to the work that created the need for
the removal (excavation for structures, roadway, a new line, tie-ins, etc.).

Contact the Engineer or the City when construction operations are within 400 feet of a signalized
intersection to determine/verify the location of loop detectors, conduit, ground-boxes, etc.
Repair or replace any signal equipment damaged by construction operations. The method of
repair or replacement shall be pre-approved and inspected. Depending on the type and extent of
the damage, the Engineer reserves the right to perform the repair or replacement work and the
Contractor will be billed for this work.

Properly dispose unsalvageable materials in accordance with local, state, and federal regulations.
Deface traffic signs so that they will not reappear in public as signs.

Any sign panels that are adjusted or removed and replaced, shall be done the same workday
unless otherwise approved. This work shall be considered subsidiary to Item 502.

Notify the Engineer at least two weeks prior to a proposed traffic pattern change(s) that will
require a revision to traffic signals.

Hurricane Evacuation

Hurricane Season is from June 1 thru November 30. As the closest metropolitan city inland from
the Texas Coast, the City of San Antonio is a major shelter destination during mandatory
hurricane evacuations. As such, planned work zone lane or road closures may be restricted
and/or suspended during mandatory hurricane evacuation operations. The District will coordinate
these restrictions at a minimum H-120 from any projected impact to the Texas Coast.

No time charges will be made if the Engineer determines that work on the project was impacted
by the hurricane.

The Engineer may order changes in the Traffic Control Plan to accommodate evacuation traffic,

and may suspend the work, all or in part, to ensure timely completion of this work. All work to
implement changes in the Traffic Control Plan will be paid through existing bid prices or through
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Item 9.5, Force Account. However, the Department will not entertain any request for delay
damages, loss of efficiency that may be attributed to the restriction or suspension of road or lane
closures, or to changes in the Traffic Control Plan.

Contractor questions on this project are to be addressed to the following individual(s):
Eduardo L. Villalon, P.E, CFM. District Traffic Engineer, eduardo.villalon@txdot.gov

Contractor questions will only be accepted through email, phone and in person by the above
individuals.

All contractor questions will be reviewed by the Engineer. Once a response is developed, it will
be posted to TxDOT’s Public FTP at the following Address:
https://ftp.dot.state.tx.us/pub/txdot-info/Pre-Letting Responses/

All questions submitted that generate a response will be posted through this site. The site is
organized by District, Project Type (Construction or Maintenance), Letting Date, CCSJ/Project
Name.

--Item 5--

Reference all existing striping and other pavement markings to allow these markings to be re-
established. Ensure the markings (lane lines, edge lines, ramp gores, etc.) are in line with signs,
TMS arrows, etc. located on overhead sign supports.

When working near aerial electrical lines or utility poles, comply with Federal, State and local
regulations. For electrical lines and poles shown in the plans, if the lines need to be de-energized
or if poles need to be braced, contact the electrical company. Work pertaining to de-energizing
lines, bracing poles and other protective measures will not be paid by TxDOT.

Prevention of Migratory Bird Nesting

It is anticipated that migratory birds, a protected group of species, may try to nest on bridges,
culverts, vegetation, or gravel substrate, at any time of the year. The preferred nesting season for
migratory birds is from February 15 through October 1. When practicable, schedule construction
operations outside of the preferred nesting season. Otherwise, nests containing migratory birds
must be avoided and no work will be performed in the nesting areas until the young birds have
fledged.

Structures

Bridge and culvert construction operations can not begin until swallow nesting prevention is
implemented, until after October 1 if it’s determined that swallow nesting is actively occurring,
or until it’s determined swallow nests have been abandoned. If the State installed nesting
deterrent on the bridges and culverts, maintain the existing nesting deterrent to prevent swallow
nesting until October 1 or completion of the bridge and culvert work, whichever occurs earlier.
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If new nests are built and occupied after the beginning of the work, do not perform work that can
interfere with or discourage swallows from returning to their nests. Prevention of swallow
nesting can be performed by one of the following methods:

1. By February 15 begin the removal of any existing mud nests and all other mud placed by
swallows for the construction of nests on any portion of the bridge and culverts. The Engineer
will inspect the bridges and culverts for nest building activity. If swallows begin nest building,
scrape or wash down all nest sites. Perform these activities daily unless the Engineer determines
the need to do this work more frequently. Remove nests and mud through October 1 or until
bridge and culvert construction operations are completed.

2. By February 15 place a nesting deterrent (which prevents access to the bridge and culvert by
swallows) on the entire bridge (except deck and railing) and culverts.

No extension of time or compensation payment will be granted for a delay or suspension of work
caused by nesting swallows. This work is subsidiary to the various bid items.

--Item 6--
Show the stockpile lot and/or sub lot numbers on all tickets for all materials.

--Item 7--

The total disturbed areas within the project is anticipated at less than one (1) acre. Due to this
type of construction, the project qualifies for exclusion under the Construction General Permit
(CGP) issued by the Texas Commission on Environmental Quality (TCEQ). However; should
the sum of the Engineer’s anticipated disturbances and the Contractor’s (On ROW and off ROW)
PSL’s equal or exceed the one (1) acre threshold; both TxDOT and the Contractor have project
responsibilities under the CGP that reverts to non-exclusion status. Obtain approval for all non-
depicted areas of disturbance that increases the initial soil and vegetation disturbed area
estimates before work starts at these locations.

No significant traffic generators events identified.

--Item 8--

For each individual work order issued within this project Working days will be computed and
charged in accordance with Article 8.3.1.4., “Standard Workweek.”

A Special Provision to Item 8 for a delayed authorized date to begin work has been included in
the contract. The reason for including the Special Provision is for material processing or

contractor mobilization.

Create and maintain a Bar Chart schedule.
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--Item 9--

When approved, provide uniformed, off-duty law enforcement officers with marked vehicles
during work that requires a lane closure. The officer in marked vehicles shall be located as
approved to monitor or direct traffic during the closure. The method used to direct traffic at
signalized intersections shall be as approved. Additional officers and vehicles may be provided
when approved or directed.

Complete the daily tracking form provided by the department and submit invoices that agree
with the tracking form for payment at the end of each month approved services were provided.

Show proof of certification by the Texas Commission on Law Enforcement Standards.

All law enforcement personnel used in Work Zone Traffic Control shall be trained for
performing duties in work zones and are required to take “Safe and Effective Use of Law
Enforcement Personnel in Work Zones” (Course #133119) which can be found online at the
following site: www.nhi.thwa.dot.gov

Certificates of completion should be available to all who finish the course. These should be kept
by the officers in order to substantiate completion when reporting to the work site.

Minimums, scheduling fees, etc. will not be paid; TxDOT will consider paying cancellation fees
on a case by case basis.

--Item 416--
Concrete for drilled shafts shall be Class C.

--Item 421--
Entrained air is allowed for Class P and Class HES concrete only. Air content testing is waived
for all classes of concrete.

The curing facilities and strength testing equipment is not required for this project.

--Item 500--
"Materials on Hand" payments will not be considered in determining percentages for
mobilization payments.

--Item 502--

When advanced warning flashing arrow panels and/or changeable message sign is specified,
have one standby unit in good condition at the job site. Standby time shall be considered
subsidiary to the bid item.
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After written notification, the time frame to provide properly maintained signs and barricades
before considered in non-compliance is 48 hours from receipt of the notification. Failure to make
corrections as noted may result in payment for this item being withheld.

Moving an existing sign to a temporary location is subsidiary to this Item. Installations with
permanent supports at permanent locations will be paid for under the applicable bid item (s).

Notify the Engineer in writing 10 business days in advance of any temporary or permanent lane,
ramp, connector, etc. closures/detours, restrictions to lane widths, alterations to vertical
clearances, or modifications to radii. Any other modifications to the roadway that may adversely
affect the mobility of oversized/overweight trucks also require 10 business days advance written
notice to the Engineer. Unless shown in the TCP, no lane, ramp, connector, etc. closures are
allowed during special events. At least one lane has to remain open at all times. Lane closures
will not be allowed if this reporting requirement is not met.

Avoid placing stockpiles within the roadway’s horizontal clear zone. If a stockpile is placed
within the clear zone, address in accordance with the TMUTCD.

Do not place barricades, signs, or any other traffic control devices where they interfere with sight
distance at driveways or side streets.

In addition to providing a Contractor's Responsible Person and a phone number for emergency
contact, have an employee available to respond on the project for emergencies and for taking
corrective measures within 2 hours or within a reasonable time frame as specified by the
Engineer.

If Nighttime work is required and work is not behind positive barrier then full TY 3 reflective
gear is required to be worn by all workers, hard hat halos are required to be worn by the flaggers
at flagging stations, TY III barricades are required to be spaced at 500 ft, and a mandatory night
work meeting is required.

The contractor is fully responsible for the traffic control and will be responsible for furnishing all
necessary signs, cones, barricades and flaggers. Construction activities shall be conducted in a
manner that minimizes interference to traffic, permitting the continuous movement of traffic in
all directions at all times. The contractor shall clean up and remove all loose material that results
from contract operations within the work area at the end of each work day.

Work involving lane closures on weekdays shall be conducted between the hours of 9:00 AM
and 3:00 PM, unless otherwise directed by the Engineer.

Saturday, Sunday or night work may be allowed on certain roadways or intersections where the
average weekday traffic is characterized as “high volume” with the approval of the Engineer.
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Existing traffic signals shall remain in operation at all times except when necessary to be turned
off for specific installation operations including any modifications to existing signal heads to
maintain clear visibility at all times. Adjustment of any signal head shall be subsidiary to item
502. When it is necessary for a signal to be turned off, the contractor shall hire off duty police
officers to control the traffic until the signals are back in satisfactory condition.

Interstate highway mainline closures may be required to install conduit under bridge decks as
directed and/or approved by the engineer.

The Contractor Force Account “Safety Contingency” that has been established for this project is
intended to be utilized for work zone enhancements, to improve the effectiveness of the Traffic
Control Plan, that could not be foreseen in the project planning and design stage. These
enhancements will be mutually agreed upon by the Engineer and the Contractor’s Responsible
Person based on weekly or more frequent traffic management reviews on the project. The
Engineer may choose to use existing bid items if it does not slow the implementation of
enhancement.

--Item 506--

It is not anticipated that erosion control devices will be needed. However; in the event devices
are needed, the SW3P shall consist of the control measures approved. Depending on the type and
amount of work, payment will be handled with the Force Account Procedure, or by individual
pay items.

Failure to address items noted on the SW3P inspection report within two report cycles may result
in the Department stopping all construction operations, exclusive of time charges, or withholding
that month’s estimate until the SW3P deficiencies are corrected unless the Engineer determines
that the area is too wet to correct SW3P deficiencies.

--Item 531--
The curb ramp truncated domes will be terra cotta color.

The curb ramp locations shown in the plans have taken into account the geometric features of the
intersection, traffic signals, and the pavement markings. If anything changes during
construction, the location of curb ramps must be adjusted to ensure they meet TAS requirements.

#3 rebar (@ 18” max. on center in both directions shall be placed as reinforcement within curb
ramps.

--Item 618--

It might be necessary to cut concrete for placement of conduit. Saw cut existing concrete,
remove the concrete from the steel reinforcement (bars or fabric) and bend the steel to install the
conduit. After the conduit has been placed, bend the steel back to its original position and back-
fill the trench with an approved concrete. This work is subsidiary to this Item.
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The conduit depth for illumination under the City of San Antonio streets is 36 inches.

Use materials from Material Producers list as shown on the Construction Division’s (CST) web
site. Category is “Roadway Illumination and Electrical Supplies.”

--Item 628--
Make all arrangements for electrical service, and compliance with local standards and practices
for proper installations.

--Item 666--

Use TY II material (vs. an acrylic or epoxy) as the sealer for the TY I markings, place the TY II
a minimum of 14 calendar days (to provide adequate curing) before placing the TY I markings.
Failure to provide the retroreflectometer testing data within the time specified in the
specifications will result in non-payment of the bid item.

--Item 672--

Place all adhesive material directly from the heated dispenser to the pavement. Do not use
portable or non-heated containers. Use adhesive of sufficient thickness so that when the marker
is pressed into the adhesive, 1/8" or more adhesive will remain under 100% of the marker. The
adhesive should extend not less than 1/2" but not more than 1 1/2" beyond the perimeter of the
marker.

--Item 677--
Obtain approval before using the mechanical method for the elimination of existing
thermoplastic pavement markings.

--Item 680--

Furnish and install all required materials and equipment necessary for the complete and
operating traffic signal installation at the following intersections: LP 1604 at O’Connor Rd,
SH 132 at Colonial Pkwy and US 83 at FM 117.

All workers installing electrical materials, including conduit in trenches, service poles and all
other system electrical apparatus, will be directly supervised by persons who have completed a
TxDOT approved course in electrical underground installations. Furnish evidence of satisfactory
completion of the underground electrical installation for roadway illumination and signal control
course for all personnel responsible for direct supervision of electrical installation work.

Furnish and install all required materials and equipment necessary for the complete operation of
the traffic signal(s).

Furnish and install a new eight-phase NEMA TS2 Type 2 controller and cabinet, meeting the
requirements of Departmental Materials Specifications DMS-11170. Provide detector panel
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toggle switches that additionally permit the user to disconnect the detector. For both ground and
pole-mount cabinets, provide cabinet configuration with 16 position load bay.

Deliver TS type 2 controller cabinet and assembly to the TxDOT San Antonio district signal
shop for programming and testing two weeks in advance prior to contractor installing equipment
in the field. Coordinate drop off and pick up with Craig Williams (210) 731-5143.

Connect all field wiring to the controller assembly into the polyphaser. The Signal Shop
representative will assist in determining how the detection cables are to be connected, and will
also program the controller for operation, hook up the malfunction management unit (MMU) or
conflict monitor, detector units, and other equipment, and turn on the controller. Have a
qualified technician on the project site to place the traffic signals in operation.

Once final punch list is complete, contractor is allowed to begin flashing signal operations.
Signal shall flash for a minimum of 7 days prior to full operation, unless otherwise approved by
the Engineer.

Use LED lamps from the prequalified material producer lists as shown on the Texas Department
of Transportation (TxDOT) — Construction Division’s (CST) material producer list. Category is
“Roadway Illumination and Electrical Supplies.” under item 610. No substitutions will be
allowed for materials found on this list.

Demonstrate that the field wiring is properly installed, install the controller assembly, connect
the wiring and turn on the controller.

The following wiring sequence shall be used when connecting signal sections to the cabinet:

Conductor Base Tracer
No. Color Color Signal Face
1 Black Yellow Ball
2 White Neutral
3 Red Red Ball
4 Green Green Ball
Yellow
5 Orange Arrow
Green
6 Blue Arrow
7 White Black Spare

All existing signal equipment with the exception of the signal controller and related equipment
become the property of the Contractor. Deliver the controller and related equipment to the Signal
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shop, located at 4615 NW Loop 410 (corner of IH 410 and Callaghan Road) in San Antonio,
Texas or to the Area Office as directed.

Use qualified personnel to respond to and diagnose all trouble calls during the thirty-day test
period. Repair any malfunction to Contractor-supplied signal equipment. Provide to the
Engineer a local telephone number, not subject to frequent changes and available on a 24-hour
basis, for reporting trouble calls. Response time to reported calls must be less than 2 hours.
Make appropriate repairs within 24 hours. Place a logbook in the controller cabinet and keep a
record of each trouble call reported. Notify the Engineer of each trouble call. Do not clear the
error log in the conflict monitor or MMU during the thirty-day test period without approval.

Integrate the proposed traffic signal(s) into the existing Advanced Traffic Management System
(ATMS) as shown on the plans. Centracs ATMS software, which utilizes Econolite controllers,
is currently in use in the San Antonio District. Provide controllers on this project that fully
communicate with the existing ATMS software. For use when signal controller is furnished by
contractor.

This project includes the installation of at least one cellular modem at the location(s) specified in
the plans. Cellular modem(s) and power supply(s) will be furnished by the department. Provide
all materials not supplied by the department necessary for the cellular modem installation. All
materials provided by the contractor must be new unless otherwise shown on the plans.
Equipment provided by the department shall be stored by the department for pick up at the
TxDOT San Antonio district office, 4615 NW Loop 410 San Antonio, TX 78229. Prevent
damage to all cellular modem components supplied by the department. Replace any component
that is damaged or lost during transportation or installation at the contractor’s expense. Verify
operation of the cellular modem(s) together with operation of its links; demonstrate that data can
be transmitted at a satisfactory rate from the field location to the central location. Demonstrate
that the cellular modem(s) data packets are being received at the central site via a networked
computer. Transportation, installation and incidentals for installation of the cellular modem(s)
shall be considered subsidiary to item 680. For use when a cellular communication link will be
established to Transguide.

Provide a submittal compliance matrix with all traffic signal submittals.

Contractor shall be responsible for field verifying the depths of the drill shafts to meet the
minimum clearances specified in the plans before ordering materials.

Damage to existing facilities such as traffic signal equipment, conduit, cables, etc. caused by the
contractor during construction will be replaced by the contractor at no cost to TxDOT with
equipment as approved by the engineer. Replace all pavements, sidewalk, curb, rip-rap or any
item damaged during construction subsidiary to various bid items with no direct payment. Any
damage that was not caused by the contractor during operations will be reimbursed for repair of
damage caused by: motor vehicle, watercraft, aircraft, or railroad-train incident, vandalism or
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acts of God, such as earthquake, tidal wave, tornado, hurricane, or other cataclysmic phenomena
of nature.

Ensure that all TMS (Traffic Management System) equipment furnished and installed is
completely compatible with the existing hardware and software located within the Transguide
operations center (i.e. Transguide central software). The contractor shall contact the traffic
management engineer for details on the system network architecture.

Contractor shall be responsible for integrating and testing all new TMS equipment and any
existing TMS equipment that is relocated into the existing network management system,
subsidiary to the various bid items.

Security against theft and vandalism of all traffic signal equipment is the full responsibility of the
contractor until the date of final acceptance of the project by the engineer.

Maintenance of all TMS equipment furnished and installed on this project is the full
responsibility of the contractor until date of final acceptance of this project by the engineer. All
required documentation must be turned in before TxDOT will accept project for maintenance.

Perform all electrical work in accordance with the National Electrical Code and Texas
Department of Transportation Specifications.

In accordance with the Underground Facility Damage Prevention Act (One Call Bill) the phone
number for a utility locator is 1-800-545-6005. It is the Contractor's responsibility to make
arrangements for utility locators as needed.

Underground utilities owned by the Texas Department of Transportation may be present within
the Right-Of-Way. Call the TxDOT offices listed below for locates a minimum of 48 hours in
advance of excavation. If city or town owned irrigation facilities are present, call the appropriate
department of the local city or town a minimum of 48 hours in advance of excavation. The
Contractor is liable for all damages incurred to the above-mentioned utilities when working
without having the utilities located prior to excavation.

--Item 682--

Provide all signal heads from the same manufacturer. Pedestrian signals may be by a different
manufacturer than the vehicle signal heads.

Cover all signal faces until placed in operation.

All pedestrian signal faces shall be single section LED Type. Die cast polycarbonate is

acceptable in lieu of die cast aluminum. All mounting attachments shall be constructed of steel
pipe and mounted as shown on the plans.

General Notes Sheet L
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For all proposed mast arm pole assemblies, use mounting bracket assembly Option "C" as shown
on the State Standard Sheet(s) "Single Mast Arm Assemblies”.

--Item 684--

Provide an extra 10’ for each cable terminating in the controller cabinet. All cables shall be
continuous without splices from terminal point to terminal point. All proposed signal cable shall
be #12 AWG stranded copper.

--Item 686 & 687--
Provide all signal poles from the same manufacturer. Pedestrian poles may be from a different
manufacturer.

--Item 688--
The sealant used for vehicle loop wire must be approved.

The pedestrian push button shall be raised or flush and a minimum of 2 inches in the smallest
dimension. The force to activate the control shall be no greater than 5 Ib/f. The button
placement has to be coordinated with the concrete pad to access the button. The concrete pad (if
required) shall be paid separately.

The pedestrian push button shall be wired with a 2/C#14 loop detector cable in lieu of a #12
A.W.G. XHHW wire.

--Item 6185—

One shadow vehicle with TMA will be required for this project. The TMA’s will be measured
and paid for by the DAY for each TMA/TA set up and operational on the worksite. The
contractor will be responsible for determining if one or more of these operations will be ongoing
at the same time to determine the total number of TMA’s needed for the project. See TMA and
TA Summary sheet in the plans.

--Item 6292--

Radar presence detection device must utilize true-presence detection. Systems using locking
algorithms to attempt presence detection will not be accepted. In addition, radar systems will not
be allowed to use extensions/delays or place the controller on locking detection to aid in
presence detection.

Radar presence detection device must be able to detect up to 10 lanes with a minimum offset of
6’ and have at least 16 zones and channels per unit.

Radar presence detection device must be mounted on the same side of the intersection as the
lanes it is set to detect.

Final placement of radar devices shall be approved by the engineer.

General Notes Sheet M
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Furnish and install new Wavetronix SmartSensor Matrix, or approved equivalent, for radar
presence detectors and Wavetronix SmartSensor Advance, or approved equivalent, for radar
advanced detection devices.

--CONTRACTOR FORCE ACCOUNT WORK - FOR INFORMATION ONLY--
Contractor is responsible to purchase the equipment for Traffic Signal Communications, as noted
in the plans, through “CONTRACTOR FORCE ACCOUNT WORK® as approved by the
Engineer.
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COUNTY Bexar

CONTROL SECTION JOB 0915-00-228
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COUNTY Bexar TOTAL EST. -ll—:cl)l\}}ll_-
HIGHWAY Various
ALT BID CODE DESCRIPTION UNIT EST. FINAL
104-6013 REMOVING CONC (FOUNDATIONS) SY 10.000 10.000
104-6015 REMOVING CONC (SIDEWALKS) SY 25.000 25.000
104-6021 REMOVING CONC (CURB) LF 100.000 100.000
416-6016 DRILL SHAFT (SIGN MTS) (12 IN) LF 10.000 10.000
416-6018 DRILL SHAFT (SIGN MTS) (24 IN) LF 10.000 10.000
416-6019 DRILL SHAFT (SIGN MTS) (30 IN) LF 10.000 10.000
416-6020 DRILL SHAFT (SIGN MTS) (36 IN) LF 10.000 10.000
416-6022 DRILL SHAFT (SIGN MTS) (48 IN) LF 10.000 10.000
416-6023 DRILL SHAFT (SIGN MTS) (54 IN) LF 10.000 10.000
416-6030 DRILL SHAFT (TRF SIG POLE) (24 IN) LF 6.000 6.000
416-6031 DRILL SHAFT (TRF SIG POLE) (30 IN) LF 70.000 70.000
416-6032 DRILL SHAFT (TRF SIG POLE) (36 IN) LF 350.000 350.000
416-6055 DRILL SHAFT (TRF SIG POLE)(30 IN)(ROCK) LF 12.000 12.000
416-6056 DRILL SHAFT(TRF SIG POLE)(36IN)(ROCK) LF 14.000 14.000
432-6006 RIPRAP (CONC)(CL B) CcY 5.000 5.000
465-6173 MANH (COMPL)(TY A) EA 1.000 1.000
465-6174 | MANH (COMPL)(TY B) EA 1.000 1.000
500-6001 MOBILIZATION LS 100.00% 100.00%
502-6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 16.000 16.000
506-6038 TEMP SEDMT CONT FENCE (INSTALL) LF 25.000 25.000
506-6039 | TEMP SEDMT CONT FENCE (REMOVE) LF 25.000 25.000
529-6002 CONC CURB (TY II) LF 50.000 50.000
529-6015 | CONC CURB (TY C1) LF 25.000 25.000
531-6001 | CONC SIDEWALKS (4") SY 10.000 10.000
531-6004 | CURB RAMPS (TY 1) EA 5.000 5.000
531-6005 CURB RAMPS (TY 2) EA 1.000 1.000
531-6008 | CURB RAMPS (TY 5) EA 1.000 1.000
531-6010 CURB RAMPS (TY 7) EA 1.000 1.000
531-6013 | CURB RAMPS (TY 10) EA 1.000 1.000
531-6016 CURB RAMPS (TY 21) EA 1.000 1.000
536-6004 | CONC DIRECTIONAL ISLAND SY 10.000 10.000
610-6265 IN RD IL (TY SP) 485-10-10(400W EQ)LED EA 1.000 1.000
618-6023 | CONDT (PVC) (SCH 40) (2") LF 100.000 100.000
618-6031 | CONDT (PVC) (SCH 40) (3") (CONC ENCSE) LF 100.000 100.000
618-6040 | CONDT (PVC) (SCH 80) (1") LF 100.000 100.000
618-6042 CONDT (PVC) (SCH 80) (1 1/4") LF 100.000 100.000
618-6046 | CONDT (PVC) (SCH 80) (2") LF 1,000.000 1,000.000
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618-6047 | CONDT (PVC) (SCH 80) (2") (BORE) LF 1,000.000 1,000.000
618-6048 | CONDT (PVC) (SCH 80) (2") (BORE)(ROCK) LF 100.000 100.000
618-6050 | CONDT (PVC) (SCH 80) (2") (ROCK) LF 100.000 100.000
618-6053 | CONDT (PVC) (SCH 80) (3") LF 1,000.000 1,000.000
618-6054 | CONDT (PVC) (SCH 80) (3") (BORE) LF 1,000.000 1,000.000
618-6055 | CONDT (PVC) (SCH 80) (3") (BORE)(ROCK) LF 100.000 100.000
618-6057 | CONDT (PVC) (SCH 80) (3") (ROCK) LF 100.000 100.000
618-6058 | CONDT (PVC) (SCH 80) (4") LF 100.000 100.000
618-6064 | CONDT (RM) (1") LF 100.000 100.000
618-6070 | CONDT (RM) (2") LF 100.000 100.000
618-6075 | CONDT (RM) (3") (BORE) LF 100.000 100.000
620-6009 ELEC CONDR (NO.6) BARE LF 7,500.000 7,500.000
620-6010 ELEC CONDR (NO.6) INSULATED LF 2,000.000 2,000.000
621-6005 | TRAY CABLE (4 CONDR) (12 AWG) LF 5,000.000 5,000.000
624-6002 GROUND BOX TY A (122311)W/APRON EA 1.000 1.000
624-6010 | GROUND BOX TY D (162922)W/APRON EA 30.000 30.000
625-6002 ZINC-COAT STL WIRE STRAND (3/16") LF 1,000.000 1,000.000
625-6004 ZINC-COAT STL WIRE STRAND (5/16") LF 1,000.000 1,000.000
628-6002 REMOVE ELECTRICAL SERVICES EA 2.000 2.000
628-6164 | ELC SRV TY D 120/240 070(NS)AL(E)PS(U) EA 1.000 1.000
628-6167 ELC SRV TY D 120/240 070(NS)AL(E)TP(O) EA 9.000 9.000
636-6001 | ALUMINUM SIGNS (TY A) SF 100.000 100.000
644-6004 | IN SM RD SN SUP&AM TY10BWG(1)SA(T) EA 1.000 1.000
644-6030 IN SM RD SN SUP&AM TYS80(1)SA(T) EA 1.000 1.000
644-6033 IN SM RD SN SUP&AM TYS80(1)SA(U) EA 1.000 1.000
644-6076 REMOVE SM RD SN SUP&AM EA 1.000 1.000
650-6203 RELOCATE EXISTING OVERHD SIGN SUP EA 1.000 1.000
666-6006 REFL PAV MRK TY | (W)4"(DOT)(100MIL) LF 100.000 100.000
666-6036 REFL PAV MRK TY | (W)8"(SLD)(100MIL) LF 500.000 500.000
666-6048 REFL PAV MRK TY | (W)24"(SLD)(100MIL) LF 1,000.000 1,000.000
666-6054 | REFL PAV MRK TY | (W)(ARROW)(100MIL) EA 4.000 4.000
666-6078 REFL PAV MRK TY | (W)(WORD)(100MIL) EA 4.000 4.000
666-6102 REF PAV MRK TY I(W)36"(YLD TRI)(100MIL) EA 4.000 4.000
666-6147 REFL PAV MRK TY | (Y)24"(SLD)(100MIL) LF 10.000 10.000
666-6156 REFL PAV MRK TY I(Y)(MED NOSE)(100MIL) EA 1.000 1.000
666-6224 PAVEMENT SEALER 4" LF 800.000 800.000
666-6226 PAVEMENT SEALER 8" LF 500.000 500.000
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666-6230 PAVEMENT SEALER 24" LF 2,200.000 2,200.000
666-6231 PAVEMENT SEALER (ARROW) EA 4.000 4.000
666-6232 PAVEMENT SEALER (WORD) EA 4.000 4.000
666-6233 PAVEMENT SEALER (MED NOSE) EA 1.000 1.000
666-6243 PAVEMENT SEALER (YLD TRI) EA 4.000 4.000
666-6300 RE PM W/RET REQ TY | (W)4"(BRK)(100MIL) LF 200.000 200.000
666-6303 RE PM W/RET REQ TY | (W)4"(SLD)(100MIL) LF 200.000 200.000
666-6312 RE PM W/RET REQ TY | (Y)4"(BRK)(100MIL) LF 200.000 200.000
666-6315 RE PM W/RET REQ TY | (Y)4"(SLD)(100MIL) LF 200.000 200.000
672-6007 REFL PAV MRKR TY I-C EA 30.000 30.000
672-6009 REFL PAV MRKR TY II-A-A EA 20.000 20.000
672-6010 REFL PAV MRKR TY II-C-R EA 20.000 20.000
677-6001 ELIM EXT PAV MRK & MRKS (4") LF 200.000 200.000
677-6003 ELIM EXT PAV MRK & MRKS (8") LF 100.000 100.000
677-6007 ELIM EXT PAV MRK & MRKS (24") LF 250.000 250.000
677-6008 ELIM EXT PAV MRK & MRKS (ARROW) EA 4.000 4.000
677-6012 ELIM EXT PAV MRK & MRKS (WORD) EA 4.000 4.000
677-6018 ELIM EXT PAV MRK & MRKS (18")(YLD TRI) EA 1.000 1.000
677-6019 ELIM EXT PAV MRK & MRKS (36")(YLD TRI) EA 4.000 4.000
677-6020 ELIM EXT PAV MRK & MRKS (MED NOSE) EA 1.000 1.000
680-6001 INSTALL HWY TRF SIG (FLASH BEACON) EA 2.000 2.000
680-6002 INSTALL HWY TRF SIG (ISOLATED) EA 9.000 9.000
680-6004 REMOVING TRAFFIC SIGNALS EA 1.000 1.000
682-6001 | VEH SIG SEC (12")LED(GRN) EA 50.000 50.000
682-6002 VEH SIG SEC (12")LED(GRN ARW) EA 15.000 15.000
682-6003 | VEH SIG SEC (12")LED(YEL) EA 50.000 50.000
682-6004 | VEH SIG SEC (12")LED(YEL ARW) EA 20.000 20.000
682-6005 | VEH SIG SEC (12")LED(RED) EA 50.000 50.000
682-6006 | VEH SIG SEC (12")LED(RED ARW) EA 15.000 15.000
682-6018 PED SIG SEC (LED)(COUNTDOWN) EA 20.000 20.000
682-6047 LOUVER (12") (ADJUSTABLE) EA 6.000 6.000
682-6049 BACKPLATE W/REFL BRDR(4 SEC) EA 20.000 20.000
682-6050 BACKPLATE W/REFL BRDR(5 SEC) EA 10.000 10.000
682-6060 BACKPLATE W/REFL BRDR(3 SEC) EA 60.000 60.000
684-6009 | TRF SIG CBL (TY A)(12 AWG)(4 CONDR) LF 4,000.000 4,000.000
684-6012 | TRF SIG CBL (TY A)(12 AWG)(7 CONDR) LF 9,500.000 9,500.000
684-6080 | TRF SIG CBL (TY C)(14 AWG)(2 CONDR) LF 4,000.000 4,000.000
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685-6004 | INSTL RDSD FLSH BCN ASSM (SOLAR PWRD) EA 2.000 2.000
686-6007 INS TRF SIG PL AM (S)STR(TY B) EA 4.000 4.000
686-6008 INS TRF SIG PL AM (S)STR(TY B)LUM EA 4.000 4.000
686-6019 INS TRF SIG PL AM (S)STR(TY D) EA 1.000 1.000
686-6020 INS TRF SIG PL AM (S)STR(TY D)LUM EA 1.000 1.000
686-6029 INS TRF SIG PL AM (S)1 ARM(28") EA 1.000 1.000
686-6031 INS TRF SIG PL AM(S)1 ARM(28')LUM EA 1.000 1.000
686-6033 INS TRF SIG PL AM(S)1 ARM(32') EA 1.000 1.000
686-6035 INS TRF SIG PL AM(S)1 ARM(32')LUM EA 1.000 1.000
686-6037 INS TRF SIG PL AM(S)1 ARM(36') EA 1.000 1.000
686-6039 INS TRF SIG PL AM(S)1 ARM(36')LUM EA 1.000 1.000
686-6041 INS TRF SIG PL AM(S)1 ARM(40') EA 1.000 1.000
686-6043 INS TRF SIG PL AM(S)1 ARM(40')LUM EA 1.000 1.000
686-6045 INS TRF SIG PL AM(S)1 ARM(44') EA 1.000 1.000
686-6047 INS TRF SIG PL AM(S)1 ARM(44')LUM EA 1.000 1.000
686-6049 INS TRF SIG PL AM(S)1 ARM(48') EA 1.000 1.000
686-6051 INS TRF SIG PL AM(S)1 ARM(48')LUM EA 1.000 1.000
686-6103 INS TRF SIG PL AM(S)2 ARM(32-28')LUM EA 1.000 1.000
686-6123 INS TRF SIG PL AM(S)2 ARM(36-32')LUM EA 1.000 1.000
686-6139 INS TRF SIG PL AM(S)2 ARM(40-28')LUM EA 1.000 1.000
686-6167 INS TRF SIG PL AM(S)2 ARM(44-36')LUM EA 1.000 1.000
687-6001 PED POLE ASSEMBLY EA 20.000 20.000
687-6002 PEDESTRIAN PUSH BUTTON POLE EA 1.000 1.000
688-6001 PED DETECT PUSH BUTTON (APS) EA 20.000 20.000
688-6003 PED DETECTOR CONTROLLER UNIT EA 8.000 8.000
690-6016 REMOVAL OF SPAN CABLE ASSM LF 400.000 400.000
690-6024 | REMOVAL OF SIGNAL HEAD ASSM EA 10.000 10.000
690-6086 REMOVE VID IMAGE VEH DET SYS (VIVDS) EA 4.000 4.000
6001-6001 | PORTABLE CHANGEABLE MESSAGE SIGN DAY 200.000 200.000
6004-6031 | ITS COM CBL (ETHERNET) LF 300.000 300.000
6008-6048 | COMMUNICATION CABINET FOUNDATION EA 1.000 1.000
6010-6010 | CCTV FIELD EQUIP (ANALOG) (INSTL ONLY) EA 2.000 2.000
6016-6011 | ITS MULTI-DUCT CND (PVC-80)(BORE) LF 10.000 10.000
6016-6012 | ITS MULTI-DUCT CND (PVC-80)(CONC ENCSE) LF 10.000 10.000
6027-6003 | CONDUIT (PREPARE) LF 400.000 400.000
6027-6008 | GROUND BOX (PREPARE) EA 4.000 4.000
6056-6001 | PREFORMED IN-LANE(TRANS) RUMBLE STRIP LF 60.000 60.000
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6064-6043 | ITS POLE (50 FT)(INST ONLY) EA 1.000 1.000
6185-6002 | TMA (STATIONARY) DAY 72.000 72.000
6185-6005 | TMA (MOBILE OPERATION) DAY 72.000 72.000
6292-6001 | RVDS(PRESENCE DETECTION ONLY) EA 20.000 20.000
6292-6002 | RVDS(ADVANCE DETECTION ONLY) EA 10.000 10.000
18 SAFETY CONTINGENCY: CONTRACTOR FORCE LS 1.000 1.000

ACCOUNT WORK (PARTICIPATING) )
CONTRACTOR FORCE ACCOUNT WORK LS 1.000 1.000

(PARTICIPATING) ’
LAW ENFORCEMENT: CONTRACTOR FORCE LS 1.000 1.000

ACCOUNT WORK (PARTICIPATING) ’
EROSION CONTROL MAINTENANCE: LS 1.000 1.000

CONTRACTOR FORCE ACCOUNT WORK (PART) ’
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6185 6185
6002 6005
'N%C P;§:E SZEC%E;CSRZD%SNSSEEET FURNISH | RELOCATE/REUSE |TOTAL TMA/TA DURATION OF T™A T™A
. TMA/TA TMA/TA PER SET UP TMA/TA SET UP (STATIONARY)  (MOBILE OPERATION)
SHEET NUMBER EA EA EA DAYS PER TMA/TA USE DAY DAY
1 1 TCP(1-1)THRU(1-4)-18 2 2 18 36
1 1 TCP(2-1)THRU(2-8)-18 2 2 18 36
! ! TCP(3-3)-14 2 2 18 36
1 1 TCP(6-1)THRU(6-7)-12 2 2 18 36
TOTALS 8 8 72 72 72

NOTE.

FURNISH TMA/TA - THE NUMBER OF ATTENUATORS BEING FURNISHED FOR THE SPECIFIC TCP.

RELOCATE/REUSE TMA/TA - THE NUMBER OF ATTENUATORS BEING REUSED FROM A PREVIOUS TCP FOR THE SPECIFIC TCP.
TOTAL TMA/TA PER SET UP = (FURNISH TMA/TA) + (RELOCATE/REUSE TMA/TA)

DURATION OF TMA/TA SET UP - THE NUMBER OF DAYS THE ATTENTUATORS WILL BE USED FOR THE SPECIFIC TCP.
TMA/TA (STATIONARY) = (TOTAL TMA/TA PER SET UP) X (THE DURATION OF TMA/TA SET UP)

TMA/TA (MOBILE OPERATION) = (TOTAL TMA/TA PER SET UP) X (THE DURATION OF TMA/TA SET UP)

TRUCK MOUNTED ATTENUATOR

TRAILER ATTENUATOR (TA) SUMMARY SHEET
FILE: Tma. dgn DN: TxDOT [ CK: [ck:
© TxDOT CONT [ SECT [ JOB [ HIGHWAY
REVISIONS 0915 [ 00 | 228 | vARIOUS
3/2018 DIST COUNTY
SAT  [BEXAR,ETC.
PROJECT SHEET NO.

(TMA) AND

SEE TITLE SHEET
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:
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4 = th of T r(FT) W=Width of Offset(FT) S=Post (MPH)
Channel izing | 0l Work vehicles or —— o L=Leng © ape W=wid of Offse S=Posted SpeedM
devices may be Ll o other equipment <
omitted if the Slx S necessary for the _ —y "
work area is a M a work operation, such <
minimum of 30’ | o « as trucks, moveable 3zl TYPICAL USAGE
from the nearest -E cranes, etc., shall ,; MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
traveled way,— | . 5] remain in areas 4w DURATION STATIONARY | TERM STATIONARY STATIONARY
Shadow Vehicle = separated from o
° "r‘:lﬂr: TM/_: On‘.j_r lanes of traffic by ® £ v 4
Shadow Vehicle S réga.,_mgens' y channelization 8 Snl
with TMA and high 1% floshing: devices at all times. a 1" GENERAL NOTES
intensity rotating, oscillating or v
flashing, ¥ strobe |ights. . < | 1. Flogs attached to signs where shown are REQUIRED.
oscillating S (See notes 4 & 5) Sr.‘gﬁ@.“r’MXeh'g'e S - | 2. AIl traffic control devices illustrated are REQUIRED, except those
or strobe |ights. | u L | N mgh infeggif | denoted with the triongle symbol may be omitted when stated elsewhere
(See notes 4 & 5) | rotating, flozhing, . in the plons, or for routine maintenance work, when approved by the
oscillating or Engineer.
| u 2Ne n strobe Iigﬂ-rs. | 3. Inoctive work vehicles or other equipment should be parked near the
o|a | (See notes 4 & 5) right-of-way |ine and not parked on the paved shoulder.
~|E o - | | 4. A Shadow Vehicle with a TMA should be used anytime i+ can be positioned
518 . 30 to 100 feet in advance of the area of crew exposure without adversely
| cle | L | | | affecting the performance or quality of the work. [f workers are no
8 g o longer present but road or work conditions require the traffic control
o to remain in place, Type 3 Barricades or other channelizing devices
| Ry * . | | may be substituted for the Shodow Vehicle and TMA.
e | . 3 . 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
Ol . L'y - | surface, next to those shown in order to protect wider work spaces.
Channe | i zing | - =< 1S] 5.', | Py > | . : X 6. Eize\'{lg;;s-l)fcr shoulder work on divided highways, expressways and
oo .
(Dsegé mote A s 2 - 3 2 |'] 7. cw21-5 "SHOULDER WORK" signs may be used in place of CW20-1D
2 a . " s .
| o 3 c | ROAD WORK AHEAD" signs for shoulder work on conventional
C
ROAEDNV[I)ORK n | g Channelizing i ol | roodvays.
L Devices "] :
°1R (See note 2) A 0 G o185 |
5 | b 620-2 sl | €
s S 48" x 24" | gle 5o ;
é @ G 3 (See note 2A |8 pats |
sl 1|5 | o5 | By -
. 2 8|° |
| = : >y | 5|8 | ‘ ® Traffic
.. | — « = Operations
Channelizing / \. x . . Division
Cw20-1D Devices | xim I Texas Department of Transportation Standard
. " - _
| 48" X 48 (See note 2)A | u
(Flogs- 1
See notes 1 & 1) TRAFF IC CONTROL PLAN
END
ROAD WORK CONVENTIONAL ROAD
620-2 SHOULDER WORK
48" x 24"
(See note 2) A g;«go)—g 28"
TCP (1-1q) TCP (1-1b) (F 1ags- TCP (1-1¢) (F 1ags- TCP(1-1)-18
See notes 1 & 7) See notes 1 & 7)
FILE:  topl-1-18.dgn on: [exs [ow: [exs
©1xDOT December 1985 CONT [SECT JoB HIGHWAY
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLI%S ON SHOULDER Y 001500 228 | VARIOUS
Conventional Roads Conventional Roads Conventional Roads 8-95 2-12 o1sT couNTY SHEET 1.
1-97 2-18 SAT BEXAR, ETC. 4
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

LEGEND

Type 3 Barricade

Warning Sign Sequence END CW20-4D

in Opposite Direction < N
Same as Below ROAD WORK 48" X 48
- G20-2

@ | {} 48" X 24" Cw3-4
H 48" X 48"

(See note 2)A

Channelizing Devices

ONE LANE
ROAD
AHEAD

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

Heavy Work Vehicle

=z
I
@ Trailer Mounted
-l
0N

R1-2
42" X 42 " X 42"

BE Flashing Arrow Board

PREPARED
TO STOP

Traffic Flow

Approx

Devices at

Sign

Cw20-1D
48" X 48"
(Flogs-
See note 1)

spacing

SHNEDN | =

T0
ONCOMING
TRAFFIC e

R1-2aP
48" X 36" ,
(See note 8)

Flag F lagger

20’

Minimum Suggested Maximum
Desirable Spacing of
Posted| Formula Toper Lengths Channelizing

Speed * % Devices

* 0 g g X
10 11 12 On o On a Dist
END Offset|Of fset|Offset] Toper | Tangent ' stonce

30 150°| 165°| 180’ 30’ 60’ 120’ 90° 200’
35 205’ [ 225°| 245°] 35’ 70’ 160° 120° 250’
359-5 22 40 265'| 295‘| 320°] 40’ 80’ 240’ 155’ 305°

45 450°] 495°[ 540'] 45’ 90’ 320’ 195’ 360’
50 500’ | 550'| 600’ 50’ 100° 400’ 240’ 425’
55 550°| 605°| 660 55’ 110° 500" 295’ 495°
60 600 | 660°| 720°| 60’ 120’ 600’ 350" 570’
65 650°| 715°| 780 65’ 130° 700’ 410’ 645’
70 700’ 770°| 840°| 70’ 140’ 800’ 475’ 730’
75 750° | 825°| 900°| 75’ 150" 900’ 540’ 820’

% Conventional Roads Only

%% Taper lengths have been rounded off.
L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY

v v

100’
—100'

Mini

I;i'::m Suggested |Stopping

spacing Longitudinal| Sight
g Buffer Space|Distance
g

CW16-2P
24" 8" ROAD WORK
(Seexno]'re 2)A FEET 0 0

N

=
(2]

L 2
150° Min.
1
rO
®=
N
=3
xX
A
n
®

—
"

o

°|

Channelizing devices
separate work space

from traoveled woy————:;zz___

Except in
emergencies,
flagger stations
shall be
illuminated
at night

Work Space

MOBILE

Shadow Vehicle with

TMA and high intensity
rotating, flashing,
oscillating or strobe
lights. (See notes 5 & 6)

GENERAL NOTES

1. Flags attached to signs where shown are REQUIRED.

2. All troffic control devices illustroted oare REQUIRED, except those denoted with the
triangle symbol may be omitted when stoted elsewhere in the plans, or for routine
maintenance work, when approved by the Engineer.

3. The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4D "ONE LANE
ROAD AHEAD" sign, but proper sign spacing shall be maintained.

4, Sign spacing may be increased or an additional CW20-1D "ROAD WORK AHEAD" sign may be
used if advance warning chead of the flagger or R1-2 "YIELD" sign is less thon 1500 feet.

| 5. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet
in advance of the area of crew exposure without adversely affecting the performance or
L} CW20-7 quality of the work. [f workers are no longer present but road or work conditions require
48" X 48" the traffic control to remain in place, Type 3 Barricodes or other channelizing devices
R1-2 L o may be substituted for the Shadow Vehicle and TMA,
F
|0

Work Space

30’

[ ] o Shadow Vehicle

| with TMA and high
intensity rotating,

flashing,

oscillating

or strobe Ilights.

(See notes 5 & 6) —]

|
Min

Devices at
spacing

100" Max.
20’

42" X 42 " X 42" 6. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to
those shown in order to protect wider work spaces

TCP (1-2q)

XXX Cwie-2P 7. R1-2 "YIELD" sign traffic control may be used on projects with approaches that have

24" X 18" adequate sight distance. For projects in urban oreas, work spoces should be no longer

FEET (See note 2) A than one half city block. In rural areas on roadways with less than 2000 ADT, work
spaces should be no longer than 400 feet.

8. R1-2 "YIELD" sign with R1-2aP "TO ONCOMING TRAFFIC" plaque shall be placed on a support
at a 7 foot minimum mounting height.

TCP (1-2b)

9. Flaggers should use two-way radios or other methods of communication to control traffic.

Cw3-4 10. Length of work space should be based on the ability of flaggers to communicate.

48" X 48" 11. 1f the work space is locoted near @ horizontal or vertical curve, the buffer distances

(See note 2) A should be increosed in order to maintain odequate stopping sight distance to the flagger
ond @ queue of stopped vehicles {see table above)

12. Chonnelizing devices on the center-1ine may be omitted when a pilot car is leading
traffic and approved by the Engineer.

13. Floggers should use 24" STOP/SLOW paddles to control traffic. Flags should be

10 R1-2aP Except in
ONCOMING [l4g" x 36" emergencies,

|

TRAFFIC |(See note 8 | [l999er stotions

<

| - et i »
* 3]

3

x|

spacing

00’ Max.
Devices at

20’

BE
PREPARED
TO STOP

Cw3-2
X 48"

ONE LANE
ROAD
AHEAD

limited to emergency situations.
=t aratl
= Operations

Division

END
I Texas Department of Transportation Standard

CW20-4D ROAD WORK

48" X 48" G20-2
48" X 24"

TRAFFIC CONTROL PLAN
ONE-LANE TWO-WAY
TRAFFIC CONTROL

TCP (1-2q)

See note 1)

Sggo)-(lgeu TCP (1-2b) TCP(] '2) =1 8

ONE LANE TWO-WAY (Flogs- FILE:  tcpl-2-18.dgn ON: [ex: [ow: [exs

CONTROL WI TH Y 1 ELD S I GNS see note ONE LANE Two-WAY ©TxDOT December 1985 CONT | SECT JoB HIGHWAY

REVISIONS 0915/ 00 228 VARIOUS

(Less than 2000 ADT - See note I8} CONTROL WITH FLAGGERS g:gg g:?g DIST COUNTY SHEET NO.

1-97 2-18 SAT BEXAR, ETC. 5
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

| CW20-1D LEGEND
48" x 48"
(Iglogs-a ezzz2|Type 3 Barricade B 8 |Channelizing Devices
See note 1) Truck Mounted
[T |Heavy Work venicie | @R |sttenuator (Tva)
-7
Sggox 18" A Trailer Mounted Portable Changeable
Sg?o)'(‘ga B Flashing Arrow Board Message Sign (PCMS)
(Flags- For either TCP(1-3a) or TCP(1-3b) ﬂ =2 |Sign <:ZI Traffic Flow
See rote 1) WAA USE ONLY WHEN FLAGGERS
O\ Flag D_O F lagger
CONTROL TRAFFIC &
(See Notes 2 & 3) Q\O END
S ROAD WORK DM"_”mlb-lﬂl‘ Suggested Moximum| \. .
esirable i £ i
“ 620-2 Posted|Formuia|  Taper Lengths Spacing o Sign Suggested
" " Speed Channelizing Spocing |Lengitudinal
CWIII-4R ) 48" X 24 * % Devices g Buffer Space
48" X 48 » X 10° [ 117 | 12° On a On a |pistonce "B"
‘>\<' XX Of fset|/Offset|Of fset|] Toper Tangent
XX N MPH 30 2| 1507 1657 180°| 30’ 60’ 120° 90°
CW13-1P | MPH T . 3 ROAEDNV[J)ORK 20A 35 |- _wg 205°| 225'| 245°| 35 70° | 160° 120
24" X 24" 3 7 7 g 7 g g g
(See note 2) A - 3 40 265 | 295'| 320 40' 80 240 155
> § G20-2 .~ 45 450'| 495'| 540" 45 90’ 320’ 195’
. 48" x 24* S o - 50 500'[ 550'1 600 50" [ 100" | 400° 240°
'3 ~ CW1-6a 7 B B " B B B
: VA ol 5 - =
~ \
Shadow Vehicle with Y 7 7 D .
= ™A ana high ;nténs”y 65 650'| 715°| 780°| 65 130 700 210
"0*9‘””3'_ floshlgg'b 70 700'| 770°[ 840°| 70’ 140° 800’ 475"
oscillating or strobe G 7 7 7
lights. (Seg notes 2 & 6) A 75 750’ | 825'| 900’ 75 150 900 540
m
% Conventional Roads Only
CW1-6aT %% Taper lengths have been rounded off.
36" X 36" . Channel izing devices L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
. ~ placed across closed
x5 ~ lane (See note 5) /™ |
8ls5 ~ TYPICAL USAGE
= 2 o~ MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
= @ DURATION STATIONARY | TERM STATIONARY STATIONARY
v v
CW1-4R
48" X 48" CW1-4L GENERAL NOTES
XX o 48" X 48"
CWi13-1P MPH g ) 1. Flogs attached to signs where shown are REQUIRED.
24" X 24" o1c Q) XX PR g . All troffic control devices illustrated are REQUIRED, except those denoted
(See note 2) A = m (s u CW13"P 1 mPH mls g with the triangle symbol may be omitted when stated elsewhere in the plans,
¥ 24" X 24 v or for routine maintenance work, when approved by the Engineer.
S (See note 2) A £ . Flagger control should NOT be used unless roadway conditions or heavy
. fen § traoffic volume require additional emphasis to safely control traffic.
Shadow vehicle with: L] ——Shadow Vehicle with Additional floggers moy be positioned in advance of traffic queues to
:'\oﬁ?ag?g hl??o;mﬁns”y TMA ond high intensity alert traffic to reduce speed.
oo ol o o e e rotating, flashing, . DO NOT PASS, PASS WITH CARE and construction regulatory speed
S 9 oscillating or strobe . A .
lights. (See notes 6 & 7) Y zone signs may be installed downstream of the ROAD WORK AHEAD signs.
] lights. (See notes 6 & T7) . .e '
. When the work zone is made up of several work spaces, channelizing devices
should be placed laterally across the closed lane to re-emphasize closure.
Loterally ploced channelizing devices should be repeated every 500 to 1000
o feet in urbon areas and every 174 to 1/2 mile in rural areags.
. . A Shadow Vehicle with a TMA should be used anytime it can be positioned
CW1-6aT 30 to 100 feet in advance of the area of crew exposure without
Cwi-4L 36" X 36" odversely affecting the performance or quality of the work. [f
48" X 48" (See note 2)A cw,‘,'GOT N workers are no longer present but road or work conditions require the
0 PY a S 7 (356 X 31_6 2A traffic control to remain in place, Type 3 Barricades or other channelizing
XX * ~ ee note devices may be substituted for the Shadow Vehicle and TMA.
* L J N - Q' . Additional Shadow Vehicles with TMAs may be positioned off the paved
CW13-1P MPH = . - CW1-6aT
24" X 24" 'Y ¢ b 36" X 36" ; i surface, next to those shown in order to protect wider work spaces.
(See note 2) A I m L] | —F lagger (See note 2)A hy in [ ] . Where traffic is directed over o yellow centerline, channelizing devices
r . as needed CW1 -4L ~ L] which separate two-way traoffic should be spaced on tapers at 20°, or 15°
~ . n Ui ¢ (Seemote3) 48" X 48" 2 . TW1-4L if posted speed are 35 mph or slower, and for tangent sections, at 1/2S
> ] .. 48" X 48" where S is the speed in mph, This tighter device spacing is intended for the
— . XX area of conflicting markings not the entire work zone.
L - MPH | CW13-1P [ ~— XX Traf
o} a 4" MPH | CW13-1P §® rarfic
ko] 2 X 2 " N Operations
3 L] = (See note 2)A N 24" x 24 I . Division
3 S w (See note 2)A Texas Department of Transportation Standard
C a 0
CW1-6aT 7] =
36" X 36" 3
(See note 2) A L Flagger
5 e, TRAFFIC CONTROL PLAN
(See note 3)
END TRAFFIC SHIFTS ON
END CW20-1D ggo_i 24" ROAD WORK AHEAD /Cw20-1D
620-2 . (ROAD WORK ag" x 48" ig" x 48" TWO LANE ROADS
(Flogs- (Flags-
TCP (1-3q) See note 1) TCP See note 1) TCP (] 3) ] 8
2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS
FILE: tcpl-3-18. dgn N: |CK: |ow: |cxx
ONE LANE CLOSED ONE LANE CLOSED ©1xDOT December 1985 conT [secT J08 HIGHWAY
REVISIONS
2-94 4-98 0915/ 00 228 VARIOUS
ADEQUATE FIELD OF VIEW INADEQUATE FIELD OF VIEW N I
1-97 2-18 SAT BEXAR, ETC. Q
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END
ROAD WORK

-~ G202

48" X 24"

No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

See note 1)

less

x for 50 mph or

Shadow Vehicle with

TMA and high intensity
rotating, flashing,
oscillating or strobe
lights. (See notes 4 & 5)

END
ROAD WORK

G20-2
48" x 24"

3x for over 50 mph

Shoul der

v
@
5| «
3 X
a o
&S| sa
v da
I<
©
Qo
. 8
b.E v
L]
= v
L
[}
=
o

D

.0

Shou |l der
Shoulder

w
CW20-1D \\A
48" X 48"

(F lags-
See note 1)

CW1-6aT
36" X 36"

Shou |l der

[ ]
%

B

Min.

172 L

P

(See note T7)

Shadow Vehicle with

TMA and high intensity
rotating, flashing,
oscillating or strobe
lights. (See notes 4 & 5)

END
ROAD WORK

G20-2
48" X 24"

SlsEerwSEEEE

Shoulder

200’
Approx.

Work Space

B

1/2 L
Min.

END

ROAD WORK

G20-2

48" X 24"

XX

MPH

CW1-4R
48" X 48"
CW13-1P
24" X 24"

(See note 2) A

CW1-6aT
36" X 36"

(See note 2) A

CW1-4L

LEGEND

Type 3 Borricade

Channel izing Devices

1B

Truck Mounted

Heavy Work Vehicle A | attenuator (TMA)

£ |Trailer Mounted Portable Changeable

S Flashing Arrow Board Message Sign (PCMS)

2 |sign <o |roffic Fiow

<:\ Flog [L() F lagger

Minimum Suggested Maximum| ... .
Desirable Spacing of M'gl'mum Suggested
Posted[Formulo[  Toper Lengths Channel izing Somcing |Longitudinal
p;?d * ¥ Devices puxl 9 |Butfer space
10 mn’ 12° on a On a : "B"
Offset|Offset|Of fset] Taper | Tangent Distance

30 2| 1507 165°| 180" 30° 60’ 120° 90’
35 L=% 205'| 225' | 245'| 35° 70° | 160 120"
40 265°| 295°| 320° 40 80° 240" 155°
45 450 | 495 | 540 457 90 320° 195°
50 500°| 550'| 600° 50 100° 400 240°
55 L=WS 550°| 605'| 660’ 55 110° 500 295
60 600’ | 660 | 720 60’ 120° 600’ 350"
65 650°| 715°| 7807 65’ 1307 700 410’
70 700" | 770" | 840’ 70° 140" 800 4757
75 750°| 825'| 900 75 150° 900" 540

% Conventional Roads Only
¥¢ Taper lengths have been rounded off.
L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed (MPH)

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY
A A

GENERAL NOTES

1. Flags attoched to signs where shown are REQUIRED.

2. All traoffic control devices illustrated are REQUIRED, except those denoted
with the triaongle symbol may be omitted when stated elsewhere in the plaons,
or for routine maintenance work, when approved by the Engineer.

3. The CW20-1D "ROAD WORK AHEAD" sign may be repeated if the
visibility of the work zone is less than 1500 feet.

4. A Shadow Vehicle with a TMA should be used onytime it con be positioned
30 to 100 feet in advonce of the orea of crew exposure without adversely
affecting the performance or quality of the work. If workers are no longer
present but road or work conditions require the traffic control to remain in
place, Type 3 Barricades or other channelizing devices may be substituted
for the Shadow Vehicle and TMA,

5. Additional Shadow Vehicles with TMAs may be positioned off the paved
surface, next to those shown in order to protect wider work spaces.

TCP_(1-4q)

6. If this TCP is used for a left lone closure , CW20-5TL "LEFT LANE CLOSED"
signs shall be used and channelizing devices shall be placed on the

A

48" X 48"

XX |cwis-1e

24" X 24"
MPH (See note 2)A

CW20-5TR
48" X 48"

center |ine where needed to protect the work space from opposing traffic with
the orrow panel ploced in the closed lane near the end of the merging taper.

TCP_(1-4b)

. Where troffic is directed over o yellow centerline, channelizing devices

which separote two-way troffic should be spoced on topers ot 20° or 15°
if posted speeds ore 35 mph or slower, and for tongent sections, at 1/2S
where S is the speed in mph. This tighter device spocing is intended
for the areas of conflicting markings, not the entire work zone.

‘;§§§‘7® Traffic
> Oge;rgt.ions
I Texas Department of Transportation s,;",’,ﬁ,’gfd

TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

(1-4b)
TCP(1-4)-18
CW20-1D FILE: tcpl-4-18.dgn ON: [ex: [ow: [exs
" " ©1x00T December 1985 conT [secT JoB HIGHWAY
ONE LANE CLOSED TWO LANES CLOSED a8 oor e 091500 228 | VARIOUS
See note 1) 8-95 2-12 DIST COUNTY SHEET NO.
1-97 2-18 SAT| BEXAR,ETC. 7
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

LEGEND

1 ezzz2|Type 3 Barricade @ ® |Chonnelizing Devices
. Truck Mounted
| | T3 |Heavy Work venicie | @R |xtrenuator (Tva)
| N Trailer Mounted Portable Changeable
0 | G @ | G 5 ] Flashing Arrow Boord Message Sign (PCMS)
L o =
© g CW20°1D E @ | G 2 END e |Sign <ZI Traffic Flow
i : 8" X 48 3 2 ROAD WORK
é | 8 | ROAEDNV?ORK (SFeIec?'Iso-‘I‘e 1) "% ” 0\ Flag D‘( ) |Flagger
c -
c ] CW20-1D L G20-2
& 48" X 48"\_ h] g | 48" X 24" Minimum i
(F lags- o = G20-2 (See note 2)A A Suggested Moximum| . .
| See note 1) (3) | g 48" X 24" Posted| Formulo Tang'[:&Iﬁhs Spacing of Sign Suggested
Channelizing f Longitudinal
£ 5 (See note 2)A | Sp;ed X % Devices sp?i.‘.ng Buffer Spoce
c 10 11" 12 On a on a f "B"
| g, gg | offsetOffsetlorfset| Taper | Tangent |DiSTONC®
S‘ggo)-(IBB" gg L E ém 5 | 30 2| 150" 165" | 180° 30 60" 120 90’
(F lags- NEL: o888 35 L=g—5 205'| 225'| 245'| 35° 70° | 160’ 120
See note 1) | o0 x | dJ | '“: 5o | 40 265°| 295°| 320’ 40° 80" 240 155
. N
x o 8 LR o | : 45 450°] 495 540°| 45 90" | 320° 195
P | | * © é x ™ | 50 500°| 550'| 600" 50' 100’ 400" 240’
o :a | | _4 ) 55 L=WS 550| 605'| 660 55° 110° 500 295
Lle o ¢ N | 60 600°] 660°[ 720'| 60’ [ 120" | 600 350°
5 |© | =4 . 85 | 65 650'] 715°[ 780’ 65" | 130’ 700° 410°
£ § v | 10 4 3 . 70 700°| 770°| 840' 70° 140 800" 475"
E |0 e . e} Inactive * 75 750’ | 825" | 900’ 75’ 150 900 540
9 |y | g|< w°rk+xeh|cle:_s + Min. .| work vehicle -
3 /= or other equipmen | | o (See Note 7) % Conventional Roads Only
. necessary for the =4
O [ x work operation, | %% Taper lengths have been rounded off.
< m | /Im such as trucks, y X L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH}
h — moveable cranes, | | ez e
. P c
ol|E etc., shall remain in ol.= |
Chonnel izing devices [ M= ] areas separated from "= : TYPICAL USAGE
H i y o lanes of traffic by - N SHORT SHORT TERM INTERMEDIATE LONG TERM
may be omitted if the S | MOBILE
work orea is a minimum =1 channelizing devices | © DURATION | STATIONARY | TERM STATIONARY | STATIONARY
of 30° from the | . o ot oll times. ! -Ei v v v v
nearest traveled way. v —
<) g
o 2 N )L -
u 8 Y )
| e 8 .% : 71| cEneraL noTES
M(s (See notes 4 & 5) i hl teady [
=¥ - | I h s +| 1. Flags attached to signs where shown, are REQUIRED.
2 PN b4 5- 2. All traffic control devices illustrated are REQUIRED, except those
| | o 3 L | K v El denoted with the triangle symbol may be omitted when stated in the
O|.- ¥ plons, or for routine maintenaonce work, when approved by the Engineer.
(See notes 4 & 5) u | Mmis L
I 3. Stockpiled material should be placed a minimum of 30 feet from
| - | b - [ /A = | nearest traveled way.
5 b Q g . 4. Shadow Vehicle with TMA and high intensity rotating, flashing,
R . - (See notes 4 & 5 | | oscillating or strobe Iights, A Shadow Vehicle with a TMA should be
S ° N E X used anytime it can be positioned 30 to 100 feet in odvonce of
| 6O | R [N a the orea of crew exposure without adversely affecting the
L L |
S o S 5 | o per formonce or quality of the work. If workers ore no longer present
< - ED 35 e [ : but road or work conditions require the traffic control to remain in
| - | Qe N E | | place, Type 3 Barricades or other channelizing devices may be
L |88 | 'y " substituted for the Shadow Vehicle and TMA.
o0 D | 5. Additional Shadow Vehicles with TMAs moy be positioned off the paved
| | < - * u ) surface, next to those shown in order to protect a wider work space.
| 5 6. See TCP(5-1) for shoulder work on divided highways, expressways ond
- | EQ 25 | freeways.
Qe L E 7. Inactive work vehicles or other equipment should be parked near the
a | 53 | L 83 | right-of-way line ond not parked on the paved shoulder.
© o | o0 . 8. CW21-5 "SHOULDER WORK" signs moy be used in place of CW20-1D
3 | 3 }ﬁ | },—, N < - | "ROAD WORK AHEAD" signs for shoulder work on conventional roadways.
o © L (]
c c o >
g g END 3 3 8 | 2 |
ROAD WORK £ 5 3 2
] w o £ .
| 620-2 | b o |
CW20-1D 48" x 24" END |
4F8" X 48" (See note Z)A CW20-1D |
1o 20,10, SVARA
0 | G See note 1) @ | G ?Fsmé(s a8 ROAD WORK | | gco o Traf{[c
- = erations
See note 1) G20-2 ) Division
| | 48" X 24 Texas Department of Transportation Standard
(See note 2) A | CW20-1D
48" X 48"
(F lags- TRAFFIC CONTROL PLAN

See note 1) CONVENT IONAL ROAD
SHOULDER WORK

TCP (2-1q) TCP (2-1b) TCP (2-1¢)
TCP(2-1)-18
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER T B N C N )
Conventional Roads Conventional Roads Conventional Roads rot aoogTO® 0915/00] 228 VARIOUS
Va7 21 <AT| BEXAR, ETC, méi

Tol



No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

LEGEND
Worning Sign Sequence le==—==|Type 3 Barricade ®® |Channelizing Devices
in Opposite Direction Truck Mounted
Same as Below - | END E[[:D Heavy Work Vehicle A |attenuator (TMA)
ROAD WORK Cws-4 | £ |Trailer Mounted Portable Changeable
| G 48" x 48 (€ |Fiasning A B M Sign (PCMS)
620-2 (See note 2)A 5 ashing Arrow Board lessage Sign
c 48" X 24" . .
"X x @ | PREPARED CW20-1D - [STon < [rrotic Frow
TO STOP 48" X 48" <> Fla a 0
AAAAA~—T Temporary (Flogs- 9 F lagger
TO Yield Line / See note 1) Minimum Suggested Moximum| \\. .
ONCOMING | - | (See Note 2) A Desirable Spacing of P Suggested |stopping
TRAFFIC 3 PSOSe'L%d Formula| Taper Lengths Chonnel izing spolcqinn Longitudinal| Sight
e p* * % Devices o 9 |Buffer Space|Distance
- 10° 117 12° On a on a : "B"
3!13"2§P36" | + CW20-7 offsetOffsetlorfset| Toper | Tangent |7iSTON®
(See note 9) L 48" x 48 30 2| 150°] 165°] 180°| 30’ 60’ 120’ 20’ 200’
/l/" 8ls XXX 35 |- #>-[2057 225" (245" 35 | 70" | 160’ 120’ 250’
. e FEET 40 265°| 2957| 320’ 40 80’ 240’ 155 305’
Devices at 20° _/ | o END 45 450'| 495'| 540°| 45’ 90’ 320’ 195’ 360°
spacing on the Taper ole Cwie-2 - - - - — -
3l 24" X 18" A ROAD WORK 50 500’ | 550'| 600 50 100 400 240 425’
G20-2 55 _ 550°| 605'| 660" 55’ 1107 500° 295 495"
3 Except in 48" x 24" 50 | " ™" [Go0 660’720 60" | 120" | 600" 350" 570
emergencies, n
flagger stotions 65 650'| 715'| 780’ 65 130’ 700’ 410’ 645"
shall be B 3 B g B 7 7 7
1 luminated 70 700°| 770 | 840 70 140 800 475 7301
at night 75 750’ | 825°| 900" 75° 150° 900 540" 820
] % Conventional Roads Only
a Temporary . %% Taper lengths haove been rounded off.
v 24" Stop Line L=Length of Taper (FT} W=Width of Offset(FT) S=Posted Speed(MPH)
¥ (See Note 2) A ,
L 100° Approx. TYPICAL USAGE
. . = Devices at
Shadow Vel’_ﬂCI? WI‘I‘h_ 20’ spacing MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
TMA ond high intensity DURATION STATIONARY TERM STATIONARY STATIONARY
rotating, flashing,
oscillating or strobe v v v
lights. (See notes 6 & )
9 GENERAL NOTES
3 k o 1. Flags attoched to signs where shown, are REQUIRED.
m oY o 2. All troffic control devices illustraoted ore REQUIRED, except those denoted with the triangle symbol
( K 8 may be omitted when stated elsewhere in the plans, or for routine maintenance work, when approved
* Sr_mdow Vehicle —Fe w by the Engineer.
. M R1-2 with TMA ond 2 s ¥ 3. The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4 "ONE LANE
Devices ot 20° (8 Q"X 42 "X 42" Eégg*m;ensﬂ'y S ROAD XXX FT* sign, but proper sign spacing shall be maintained.
spacing on the Taper L ] = . floshinq, (o) 4. Flaggers should use two-way radios or other methods of communication to control traffic.
ole TO oscillating or 5. Length of work space should be bosed on the ability of floggers to communicate.
. n|2 strobe |ights. 6. A Shodow Vehicle with a TMA should be used onytime it can be positioned 30 to 100 feet
P ) ONCOMING fRr1 :ZOP N (See notes 6 & T7)—] in advance of the orea of crew exposure without adversely offecting the performance or quality of
Temporary n / TRAFFIC [48" X 36 the work. If workers are no longer present but road or work conditions require the traffic control
Yield Line P g— (See note 9) to remain in place, Type 3 Barricades or other channelizing devices may be substituted for the Shadow
(See Note 2) A YYVYYY o Vehicle and TMA.
CW20-7 7. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to those shown
| [ ]
Devices at » 48" x 48" in order to protect a wider work space.
20’ spacing . ct2
on the Taper e s XXX TCP (2-20)
I o8 FEET | SWie-2P |
Except in wh o 24" x 18" A 8. The R1-2 "YIELD" sign traffic control may be used on projects with approaches that have adequate sight
emergencies, distance. For projects in urban areas, work space should be no longer than one half city block.
| \/ X 48" flagger stations L [n rural areas, roadways with less than 2000 ADT, work space should be no longer than 400 feet.
§TI‘I<IJ| | 'be-r o | = 9. The R1-20P "YIELD TO ONCOMING TRAFFIC" sign shall be placed on a support at a 7 foot minimum
illuminate i i
x Lliminetes ] -+ —] PREPARED mounting neignt.
| | x J0 STOF CW3-4 TCP (2-2b)
48" X 48" . e . . . . . . .
. Temporary 10.Channelizing devices on the center line may be omitted when a pilot car is leading traffic and
| ONE LANE 24" Stop Line A -t 1 (See note 2) A approved by the Engineer.
ROAD (See Note 2) A 11.1f the work space is located near @ horizontal or vertical curve, the buffer distonces should be
AHEAD CW20-4D x increased in order to maintain stopping sight distonce to the flogger and o queue of stopped vehicles.
| x 48" X 48" (See table above).
12.Floggers should use 24" STOP/SLOW paddles to control traffic. Flags should be Iimited to
emergency situtations.
END |
ROAD WORK I %® Traffic
= Operations
220-5 24" | I Texas Department of Transportation s”,;",’,ﬁ,’;’i’d
END
ROAD WORK TRAFFIC CONTROL PLAN
48" x 48" 620-2 -LA TWO-WAY
(Flags- 48" X 24" ONE L NE WO W
See note 1)
see note 1) TRAFFIC CONTROL
TCP (2-2q) TCP (2-2b)
2-LANE ROADWAY WITHOUT PAVED SHOULDERS 2-LANE ROADWAY WITHOUT PAVED SHOULDERS TCP(2-2)-18
ONE LANE Two-WAY ONE LANE Two—WAY FILE: tcp2-2-18.dgn DNz |CKx |owx |CK:
©TxDOT December 1985 CONT |SECT JoB HIGHWAY
CONTROL WITH YIELD SIGNS CONTROL WITH FLAGGERS bos o 0915[00] 228 | vARIous
_ 1-97 2-12 -
(Less than 2000 ADT See Note 9) 198 2-18 SAT| BEXAR, ETC. g
o2




No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

= END LEGEND
ROAD WORK|C20-2 — v a-— |ROAD WORK ‘(‘EEO-)% 24" ezzz2|Type 3 Barricade @ ® |Channelizing Devices
48" X 24" . Truck Mounted
IS [Heovy Work venicie | @S |atrenuator (Twa)
CW20-1D Cw20-1D | g & |Trailer Mounted eeee |Raised Pavement
48" X 48 48" X 48 1§V |Floshing Arrow Board Maorkers Ty I1I-AA
(F1ogs- (Flags- x PASS [1f applicabie
See note 1) See note 1) WITH PP -2 [Sign <::I Traffic Flow
2 - CARE | Rra-2 N\ [Fiag 0o [riagger
DO PASS If applicable 24" X 30" T < rormv—r
uggested Moximum| .. .
NOT — / WITH RA-1 4" Double Desirable Spocing of M':_'"'““" Suggested
CARE | ra-2 . Posted|Formula Toper Lengths Channel izing 9" | ongitudinal
23_1 “ PASS 24" x 30" 24" X 30 || ?ﬁléz‘:fer Speed * % Devices Sp?;:.ng Buffer Space
"y " * - - - wpn
10 1 12 on a on a P B
| lsland o fset/Of fset/offset| Taper | Tangent |D7STonce
30 2| 1507 165°| 180’ 30° 60’ 120° 90’
35 |- % 205'| 225'| 245°| 35 70° | 160 120’
o 40 265'| 295’ | 320’ 40’ 80’ 240’ 155"
45 450’ | 495’ | 540’ 45" 90’ 320’ 195°
g\gl-;R‘m" : 50 500°| 550 600°| 50’ 100’ 400° 240’
CWIII-4R \ > 55 L=WS 550°| 605'| 660’ 55° 110° 500’ 295"
X X 48" x 48 ew-6aT RE 60 600 | 660°| 720'| 60" | 120" | 600 350"
IERL By XX 3|5 65 650°'| 715'| 780°'| 65' | 130’ | 700" 410
24" X 24" - CW13-1P MPH 2 CW1-4R 70 700°| 770'| 840’ 70° 140’ 800 4757
N - -
> CW1-6aT 24" X 24" 48" X 48" 75 750’ | 825'| 900’ 75’ 150 900’ 540’
36" X 36" 4" Solid 3 XX % Conventional Roads Only
White MPH | CW13-1P %% Taper lengths have been rounded off.
@ EdgeIFHE< 24" X 24" L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
o
; g TYPICAL USAGE
. 0
N X W SHORT SHORT TERM INTERMEDIATE LONG TERM
> gl e ;er cIjI'A'A gl< MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
. - § Pavement =g TCP (2-30) ONLY
CW1-4R Markers on 3 v
Shadow Vehicle with ! N 48" X 48 40" C-C.
TMA and high intensity GENERAL NOTES
rotating, flashing XX .
oscil |a+’ing or strobe [ MPH Cw13-1P 4" Double 2;8 1. Flags attoched to signs where shown, are REQUIRED.
lights. (See notes 7 & 8) 24" X 24 Yellow Line - 2. All traffic control devices illustrated ore REQUIRED, except those denoted
b 3 with the triangle symbol may be omitted when stated elsewhere in the plans,
8 ~———Transverse Channelizing or for routine maintenance work, when approved by the Engineer.
5. Y . . Devices spaced at 500’ to J3. When work spoce will be in place less than three days existing pavement
. ol « Shadow Vehicle with- 1000° in urban areas, or markings may remain in place. Channelizing devices shall be used to separate
> 1 TMA and high intensity 174 to 1/2 mile in rural traffic.
. = gg;?“gg?nslgﬁhggébe @ areas betweem recurrent 4. Flagger control should NOT be used unless roadway conditions or heavy traffic
CW1-4L ! ITghts. (See motes 7 & 8) Fe S work spaces volume require additional emphasis to safely control traffic. Flagger should
48" X 48" I L -car [~ =3 = a be posi'ri?ned at end of -rrufflilc queue. . .
L " " v 5. The R4-1 "DO NOT PASS," R4-2 " PASS WITH CARE" and construction
XX . m (355 X 3+5 A 5 regulatory speed zone signs may be installed within CW20-1D "ROAD WORK
CW13-1P Py eé note —y - = AHEAD" signs. Proper spacing of signs shall be maintained.
24" x 24 [ _MPH = ! . - 6. Conflicting pavement marking shal | be removed for long term projects.
! . | — ¢ 7. A Shadow Vehicle with a TMA should be used anytime it con be positioned
! A o - CW]I'4L . | CWi1-4L 30 to 100 feet in advonce of the area of crew exposure without odversely
k b 48" X 48 48" X 48" affecting the performance or quality of the work. If workers are no longer
o " LI present but road or work conditions require the traffic control to remain
~ sl " . x XX in ploce, Type 3 Barricades or other channelizing devices may be substituted.
S v | - CW1-4L CWI3-1P MPH 4 MPH CW13-1P 8. Additional Shadow Vehicles with TMAs moy be positioned off the paved surface,
. e —\ 48" X 48" 24" X 24" N 24" X 24" next to those shown in order to protect o wider work space.
CWi-6aT . TCP (2-3q)
" " .
(?’Seee Xn;_ﬁe 2)A x XX CW13-1P O DO 9. Conflicting pavement markings shall be removed for long-term projects.
+ MPH 24" X 24" o For shorter durations where traffic is directed over a yellow centerline,
- — > NOT channelizing devices which separate two-way traffic should be spoced on
b3 PASS [R4-1 tapers at 20’ or 15° if posted speeds are 35 mph or slower, and for tangent
DO 24" X 30" sections, at 1/2(S) where S is the speed in mph. This tighter device spacing
PASS x CW1-6aT . is intended for the area of the conflicting markings, not the entire work zone.
NOT 36" X 36" 1
WITH N N (See note 2) A N .
] G| b —L PASS |R4-1 5 @ = ° Traffic
R4:2 . CARE ] 0 | G % 24" X 30" g ) x g 015%?51;100’1,15
24" x 30 3 2 PASS 3 3 I Texas Department of Transportation Standard
If applicable ‘% 7} W|TH / _8 ‘_% i
»
o )
g 3 R4-2 CARE 9 3 TRAFFIC CONTROL PLAN
3 S 24" x 30" 2 s x Cw20-1D
N I | 17 opolicasie g : % TRAFFIC SHIFTS ON
48" X 24" END / - See note 1) TWO-LANE ROADS
CW20-1D G20-2
TCP (2-30) 48" X 48 48" % 24" ROAD WORK
(F lags- (2'3b) T P ]
See note 1) - -
2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS CP(2 3|) I8 |
FILE: tcp(2-3)-18.dgn DN: CKe Ow: CKs
ONE LANE CLOSED ONE LANE CLOSED ©1xDOT December 1985 CONT [SECT JoB HIGHWAY
REVISIONS
8-95 3-03 0915/ 00 228 VARIOUS
ADEQUATE FIELD OF VIEW INADEQUATE FIELD OF VIEW R T
4-98 2-18 SAT BEXAR, ETC. ]()
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

LEGEND

Type 3 Barricade B 8 |Channelizing Devices

Truck Mounted

cZzzz=2
‘ ‘ l:[[b Heavy Work Vehicle A |attenuator (TMA)
— Trailer Mounted Portable Changeable
‘ ‘ - @ Flashing Arrow Board @ Message Sign (PCMS)
Cw20-1D
48" x 48" x - 2 |sign <p |rroffic Fiow
(Flags-
S te 1) y
ee note -~ ROAD WORK D\ [Froo 0O |Fiagger
. L Minimum T
[} ([0} L v G20-2 A Suggested Maximum| o .
0 iv] [7) 7] " " Desirable Spacing of . Suggested
3 < b < b VAN 4 > 3 END © 0 48" X 24 Psose-re%d Formula Taper Lengths Channelizing Spsolcgilg Longgiqrudinal
2 2 ROAD WORK 3 3 "* X% Devices 29" |Buffer Space
_ m n c < 10" [KH 12° On a Oon a 1 "B"
‘j‘g?°x'33-- 620-2 2 2 offsetlorfsetorrset] Taper |Tangent |DiSTO™ce
(Flogs- 48" X 24" 30 2| 150°| 165" | 180’ 30° 60’ 120 90’
See note 1) B 35 |- g_s 205'| 225° | 245°| 35 70° | 160° 120°
T 40 265°| 295 | 320" 40' 80" 240’ 1557
:?J)E 30" X 12" = 45 450°| 495°| 540 45° 90’ 320’ 1957
-|= ‘ ‘ (See note 4) | 50 500 | 550'| 600’ 50" 100 400° 240’
52 - | N 55 L=WS 550°| 605'| 660’ 55° 110' 500" 2957
s .. 60 600’ | 660'| 720’ 60" 120’ 600" 350°
=2 4 x l@ 65 650'| 715°| 780° 65" 130 700’ 410°
3 5 rs RY o ] 70 700°| 770’ | 840’ 70 140’ 800" 475"
5|v .. S 5 75 750°| 825'| 900" 75’ 150 900’ 540
::'i L J S CW1-6aT | % Conventional Roads Only
36" X 36" L | - X% Taper lengths have been rounded off.
| oy N L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
[ ] .
. . L O I PSS TYPICAL USAGE
Sr_mdow Vehicle - —r= 8 ™ 8 & MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
with TMA and Qlz & (See note 8) - < CW1-4R DURATION STATIONARY | TERM STATIONARY STATIONARY
high intensity Mys v — 48" X 48"
rotating, flashing, L] ¥ x v v
oscillating or | |. 5 i XX
strobe |ights. =
(See notes 5 & 6) I | MPH g\g}})—(l;“ GENERAL NOTES
L [ ] 1. Flags attached to signs where shown, are REQUIRED.
- L) 2. All traffic control devices illustrated are REQUIRED, except those denoted
- 8 with the triangle symbol may be omitted when stated elsewhere in the plans,
[ ] @ : e g or for routine maintenance work, when approved by the Engineer.
. - Q= w 3. The downstream taper is optional. When used, it should be 100 feet minimum
L J 4 = X length per Iane.
‘. @ 0 G 5 4. For short term applications, when post mounted signs are not used, the distance
= 1 -
‘ ¢. : Shadow Vehicle th\ Il:'elg:rl]g moy be shown on the sign face rather than on a CW16-3aP supplemental
TMA high infensit ] :
.0 = rgmg?gg, I?Iaéaiﬁzfl Y [ ] 5. A Shadow Vehicle with a TMA should be used onytime it con be positioned
oscillating or strobe ™ m 30 to 100 feet in advance of the area of crew exposure without odversely affecting
b3 lights. (See notes 5 & 6) Py CWl—GoT K the performance or quality of the work. If workers are no longer present but road
° . i 36" X 36 or work conditions require the traffic control to remain in place, Type 3
s (e ~ Barricades or other channelizing devices may be substituted for the Shadow
ol w > Vehicle and TMA.
° - 6. Additional Shadow Vehicles with TMAs may be positioned in each closed
lone, on the shoulder or off the paved surfoce, next to those shown in order
x O to protect a wider work space.
G."““ TCP (2-4q)
DY 7. If this TCP is used for o left lane closure, CW20-5TL "LEFT LANE CLOSED"signs
. Cwl""— N shall be used ond channelizing devices shall be placed on the centerline to
L Py 48" X 48 protect the work space from opposing traffic with the arrow board placed in the
CW16-3aP Py - XX closed lane near the end of the merging taper.
30" X 12" Cwi13-1P
> (See note 4) . B MPH | S4v"x 24n TCP_(2-4b)
1‘ ™ 8. For shorter durations where traffic is directed over a yellow centerline,
¢ | x channelizing devices which separate two-way traffic should be spaced on tapers
* at 20° or 15" if posted speeds are 35 mph or slower, and for tangent sections, at
- 1/2(S) where S is the speed in mph. This tighter devices spacing is intended for
= the area of conflicting markings, not the entire work zone.
END
5 L 5 5 e - ® Traffic
ROAD WORK S 0 0 G G ] END 3 g |- g\gzoxszg g Operations
620-2 3 3 ROAD WORK 3 0 @ G G 3 > I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
48" X 24 o o 9 K CW16-3aP
v 5 Qa2 a G| 30" X 12"
trz0-10 . isee TRAFFIC CONTROL PLAN
(Flags-
See mote 1) LANE CLOSURES ON MULTILANE
TCP (2-4q) TCP (2-4b) TCP(2-4)-18
FILE:  tcp2-4-18.dgn ON: [ex: [ow: [exs
ONE LANE CLOSED Two LANES CLOSED ©1xDOT December 1985 coNT [sEcT 408 HIGHWAY
see note 1) oo 305" 0% 091500 228 VARIOUS
1-97 2-12 DIST COUNTY SHEET NO.
4-98 2-18 SAT BEXAR, ETC. 11
BN




No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

CW20-1D
48" X 48"
(Flags-

See note 1)

less

3x for over 50 MPH

X for 50 MPH or

Shadow Vehicle with
TMA and high
intensity rotating,
flashing,
oscillating

or strobe Ilights.

Shoul der
Shoul der

ROAD WORK

G20-2

48"

100°
Approx.A

(See notes 3 & 4)

Pavement
Markings

ROAD WORK

G20-2
48" X 24"

Work Space

END | =

Shoulder
Shou | der

48"

CW20-5TR

X 48"

CW16-3aP

30"

48"

X 12"

CW20-1D
X 48"

(Flags-

See note 1)

See note 1)

Cw20-1D
48" X 48"
(F lags-

CW16-3aP
30" x 12"

Shou l der
Shou | der

B

CW1-6aT ’
36" X 36"

CW1-4R
48" X 48"

XX

CW13-1P
24" X 24" MPH

Shadow Vehicle wi+h—«’/’/////’/////

TMA ond high intensity
rotating, flashing,
oscillating or strobe
lights. (See notes 3 & 4)

Pavement
Markings

END

ROAD WORK

G20-2
48" X 24"

1/2 L
spacing

x

200 Approx.
devices at

30"
Min.
Work Space

B

1/2 L Min,

L

ROAD WORK

G20-2

48"

20°

Shoul der
Shoul der

CW1-6aT
36" X 36"
Cw1-4L
48" X 48"
CW13-1P
24" X 24"

CW20-5TR
48" X 48"

| cwie-30P

30" x 12"

LEGEND

Type 3 Barricade 8 8 |Channelizing Devices

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

Heavy Work Vehicle

Trailer Mounted
Flashing Arrow Board

ol |
SNE Y

Sign Traffic Flow
Flag F lagger
Minimum S +ed Maxi PR
posted| \ Desirable ugggzc?nq g:umum Mg?grm Suggested
osted|Formula Taper Lengths Channel izing f Longitudinal
SD;ed * % Devices Sp?i I no Buf?‘cleru S|:>ace
10° KB 12° on a on a : "B"
orfset|orfsetorfses| Toper | Tangent |PSTO°C
30 2| 1507 165" | 180’ 30 60’ 120 90’
35 L:-gg- 205'| 225' | 245°| 35 70° | 160° 120°
40 265°| 2957| 320’ 40° 80° 240" 155
45 450°| 495’ | 540’ 45° 90’ 320 195
50 500°| 550°| 600" 50° 100 400" 240"
55 L=WS 550°| 605°| 660" 55 1107 500" 295’
60 600’ | 660" | 720’ 60’ 120’ 600" 350°
65 650°| 715'| 780 65° 130° 700 410
70 700°| 770°| 840 70’ 140’ 800’ 475"
75 750’ | 825 | 900" 75’ 150 900" 540"

% Conventional Roads Only

%% Taper lengths have been rounded off.

L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed (MPH)

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY
A v

GENERAL NOTES

1.
2.

5.

Flags attached to signs where shown, are REQUIRED.

All troffic control devices illustrated are REQUIRED, except those

denoted with the triangle symbol may be omitted when stated elsewhere in
the plans, or for routine maintenonce work, when approved by the Engineer.
A Shadow Vehicle with o TMA should be used anytime it can be

positioned 30 to 100 feet in advance of the area of crew eposure

without adversely affecting the performance or quality of the work

[f workers are no longer present but road or work conditions

require the traffic control to remain in place, Type 3 Barricades or other
channelizing devices may be substitutued for the Shadow Vehicle and TMA.

. Additional Shadow Vehicles with TMAs may be positioned in each

closed lane, on the shoulder or off the paved surface, next to those
shown in order to protect a wider work space.

The downstream taper is optional. When used, it should be 100 feet
approximately per lane, with channelizing devices spaced at 20 feet.

TCP (2-5q)

If this TCP is used for o left lane closure, CW20-5TL "LEFT LANE CLOSED"
signs shall be used and channelizing devices shall be placed on the
centerline to protect the work space from opposing traffic, with the
arrow board placed in the closed lane near the end of the merging

taper.

TCP (2-5b)

Conflicting pavement markings shall be removed for long-term projects.

‘;§§§‘7® Traffic
= Oge;rgt.ions
I Texas Department of Transportation s,;",’,ﬁ,’g:’d

TRAFFIC CONTROL PLAN
LONG TERM LANE CLOSURES
MULTILANE CONVENTIONAL RDS.

TCP (2-5b)
TCP(2-5)-18
AHEAD 2;@0)215)8 . FILE:  top2-5-18.dgn ON: [ex: [ow: [exs
A _ ©1xDOT December 1985 CONT [SECT JoB HIGHWAY
LANE CLOSED TWO LANES CLOSED see Sore 1) 895 2.12 (VSIS 0915[00] 228 VARIOUS
1-97 3-03 DIsT COUNTY SHEET NO.
4-98 2-18 SAT BEXAR, ETC. 12
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No warranty of any

TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

Shoul der

Pavement
Marking
(See note 5

(See notes]
6 &7
c
2
o
[}
=
1.
7}
°
]
o
£
w
e
-l
e

END
ROAD WORK

Shoulder

G20-2
48" X 24"

Min.

500’

A
| 100
TApprox

J 30" Min.
—

Work Space

CW16-3aP
30"

Median

(See notes 6 &

Pavement
Marking

Shou lder
Shou | der

END
ROAD WORK

G20-2
48" X 24"

Min.

500

A
0
Approx.

Work Space

30
Min.

(See note 5)

EXIT

E5-1
48" X 42"

EXIT

XX

MPH

CW13-2
48" X 60"A

Pavement
Marking
(See notes 5)

100
Min.

1000’

EXIT

OPEN

E5-1
48" X 42"

L

See TCP(2-6a)

warning signs
lane closure

1/73 L

END
ROAD WORK
G20-2
48" X 24"
. [ -
S 4 4|8
3 ) .
2 2 < ‘
v 2] E
o
[=)
wn
3 {}
Pe
43 5 435
—la
<
E
Pavement &
Marking [ ] :g‘ b
(See note 5} po 2 9
L")
c o|t
S ms ¢
3 2
(See notes
6 & 7) —
[an]
a
o
w
| “&"
=
=z
& g
o
('S
. -
& "
¢ >

RAMP
CLOSED

R11-2bT
48" x 30 Cw25-1T

48" X 48"

|-Channel izing
Devices at
20’ spocing

for lane closure
details if a lone
closure is needed
to close a lane

° which is normally
S required to enter
w the ramp.

B<——1See TCP(2-5qa)
[ ]
(]

RAMP
CLOSED
AHEAD

-1i_ T
See TCP(2-64a)

for advance
warning signs
for lane closure

LEGEND

Type 3 Barricade @ @8 |Chonnelizing Devices

Truck Mounted

Heavy Work Vehicle Attenuator (TMA)

Trailer Mounted
Flashing Arrow Board

Portable Changeable
Message Sign (PCMS)

Ok vl |
SNE Y

Sign Traffic Flow
Flag F lagger
Minimum Suggested Maximum| ... .
Posted|Formula T Desi[cblih Spacing of MZ}QEMl Suggested
aper Lengths Channelizing . Longitudinal
SD;?d * % Devices Sp?;lnq Bzfgérus$0ce
10 mne | 12 on a on a H "B"
offsefOffsetlorfset| Taper | Tangent |PPSTO"CE
30 2| 150 165'] 180’ 30 60’ 120° 90’
35 L:-ﬂg— 205° | 225'| 245°| 35 70° | 160 120"
40 265°| 2957| 320’ 40 80" 240° 155
45 450°| 495°| 540 45' 90’ 320° 195°
50 500‘| 550°| 600’ 50 100’ 400’ 240’
55 L=WS 550°| 605'| 660’ 55° 110° 500° 2957
60 600’ | 660" | 720’ 60’ 120° 600" 350°
65 650'| 715"| 780’ 65" 130° 700 410°
70 700°| 770'| 840’ 70° 140 800" 475’
75 750°| 825°| 900’ 75° 150 900" 540

% Conventional Roads Only
%% Taper lengths have been rounded off.

L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY
v v

GENERAL NOTES

1.
2.

Flogs attached to signs where shown, are REQUIRED.

All troffic control devices illustrated are REQUIRED, except those
denoted with the triongle symbol may be omitted when stated elsewhere in
the plans, or for routine maintenance work, when approved by the Engineer.
Channelizing devices used to close lanes may be supplemented

with the Chevron Alignment Sign placed on every other channelizing
device. Chevrons magy be attached to plastic drums aos per BC Standards.
Channelizing devices used along the work space or along tangent sections
may be supplemented with vertical panels (VP) plaoced on everyother
channelizing device. If night time conditions make it difficult to see at
least two VPs, the VPs may be placed on each channelizing device.

The placement of pavement markings may be omitted on Intermediate-term
stationary work zones with the approval of the Engineer.

Shadow Vehicle with TMA and high intensity rotating, flashing,oscillating
or strobe lights. Shadow Vehicle with TMA and high intensity rotating,
flashing, oscillating or strobe Iights. A Shadow Vehicle with a TMA
should be used anytime it con be positioned 30 to 100 feet in advance

of the area of crew exposure without odversely affecting the performance
or quality of the work. [f workers are no longer present but road or work
conditions require the traffic control to remain in place, Type 3
Barricades or other channelizing devices may be substituted for the
Shadow Vehicle and TMA,

Additional Shadow Vehicles with TMAs may be positioned in each

closed lane, on the shoulder or off the paved surface, next to those
shown in order to protect a wider work space.

(2-60) ICP (2-6¢) CH20RP- 30 TCP(2-6|) -I|8 |
©T:xDOT fcpzl;:;::f n1985 D':om SECT = JoB = MIG:::V
ONE LANE CLOSURE LANE CLOSURE NEAR EXIT RAMPS LANE CLOSURE NEAR ENTRANCE RAMPS A 0915/00] 728 | VARIOUS
8-95 2-12 DIST COUNTY SHEET NO.
1-97 2-18 SAT BEXAR, ETC. 13 |

‘;§§§‘7® Traffic
= Oge;rgt.ions
I Texas Department of Transportation s,;",’,ﬁ,’gfd

TRAFFIC CONTROL PLAN
LANE CLOSURES ON
DIVIDED HIGHWAYS
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

LEGEND

Traffic Control Devices END G20-2 Traffic Control Devices END 620-2 - _— S
shown for one direction ROAD WORK 48" X 24" shown for one direction ROAD WORK 48" x 24" eZzzz2|Type 3 Barricade B ® |Chonnelizing Devices
. Truck Mounted
' (T8 [Heavy Work venicie | @S |atienuator (Twa)
0 l G O | 0 PASS If applicable Trailer Mounted eeee |Raised Pavement
. . Flashing Arrow Board Markers Ty I11-AA
CW1-6 WITH
New pavement 48" X 24" | -l Sign <:I Traoffic Flow
su:fcge*should (See note 2)A . CARE | Rr4-2
extend to H H
this point. " 24" x 30 0\ Flag Lo |Frogger
(See note 2)
Warning Reflectors may be added on
top of channelizing devices for Minimum Suggested Maximum| . .
additional conspicuity at night. ‘I Desirable Spacing of Isil . Suggested
Warning Reflectors, chevrons or PS°5+edd Formula Taper Lengths Channelizing Snocqin Longitudinal
q steady-burn warning |ights may pee * % Devices e 9 |Burfer Space
be added if drums or longitudinal * o TH T2 o o o o Disronce g
cW1-6 channe | !zing_devices are used. Of fset|Offsetloffset| Toper | Tangent
ag” X 24- A (Both directions) 30 2| 150165 180 ] 30 60° | 120 90"
See note 2 35 .- g_s 205'| 225 | 245'| 35 70" | 160’ 120
Barricades may be . 1 265 7 7 20" 7 20 155"
offset to permit workers CTB with sofety end 0 n 295, 320, 0 80, 2 o, 55,
and equipment to treatment, or other 45 450°| 495°| 540 45 90 320 195
enter and exit work barrier system as B 7 7 7 ; " 5
epace. detailed elsewhere 50 500°| 550'| 600 50 100 400 240
in the plaons. 55 L=WS 550°| 605'| 660’ 55 110 500 295
60 600’ | 660" | 720’ 60’ 120’ 600" 350"
65 650'| 715°| 780° 65 130 700’ 410
4" Solid 70 700°| 770’ | 840’ 70 140’ 800" 475"
White 75 750°| 825'| 900" 75’ 150 900" 540
CW1-4R Edgel ine .
48" X 48" % Conventional Roads Only
%% Taper lengths have been rounded off.
P —— XX L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
— MPH [ CW13-1P
o — 24" % 24"
- TYPICAL USAGE
MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
OM-3 DURATION | STATIONARY | TERM STATIONARY | STATIONARY
Object ROAD v
Markers CLOSED|(R11-2 Y
48" X 30" 4" Double
4" Solid h -6 Yellow Line GENERAL NOTES
\grdwé;e”ne 48" X 24" 1. Flogs attached to signs where shown ore REQUIRED.
2. All traffic control devices illustrated are REQUIRED, except those
Type I1-A-A denoted with the triangle symbol may be omitted when stated elsewhere
Raised in the plans, or for routine maintenance work, when approved by the
Pavement the p ' y pp y
Type 11-A-A Markers on Engineer.
Raised © -
Pavement 40" c-C. TCP (2-70)
Markers on 3. Raised pavement markers shall be placed 40 feet c-c on centerline
40’ C-C. — throughout project.
4. Roadway diversion design requirements should be bosed on posted
speed |imit or prevailing speed.
4" Double 5. New pavement surface should be extended across existing roadway
Yellow Line edge to a point where existing pavement markings left in place
during project do not conflict with construction area pavement
marking.
New pavement —x TCP (2-7b)
Z;’:Zﬁge*zmu'd N * 6. The CW5-2 "Narrow Bridge" sign may be omitted if laone ond shoulder
this point. o Cwl""— . - ] (See note 6) widths are maintained.
(See note 5) 48" X 48 ole
I XX
< MpH | Cwi3-1P =
| 24" X 24" ofe DO
(See note 2)A / NOT
N Nl | I PASS |R4-1
| 24" x 30"
| 3@ Traffic
| ° * = Oge;rgt.ions
- . ivision
. S\gZOXIﬁ,BB or C I Texas Department of Transportation Standard
AHEAD
CW20-1D ¢}
TCP (2-7q) " " - See note 1)
48" x 48 D) - -
(F lags- TCP (2 b TCP(Z 7) ]8
See note 1) FILE: tcp2-7-18.dgn DN: [ex: [ow: [exs
ROADWAY D I VERS I ON BR I DGE WI DEN I NG ©TxDOT December 1985 CONT | SECT JoB HIGHWAY
8-95 3-03 SIS 0915/ 00 228 VARIOUS
1-97 2-12 DIST COUNTY SHEET NO.
4-98 2-18 SAT BEXAR, ETC. 14
1o/




No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

Warning Sian S I - END Warning Sign Sequence | - LEGEND
arning Sign Sequence - in opposite direction i izi i
;zm:pgcszs;:odirecﬂon ROAD WORK Sgo )% 24" e e e fou — ez=zz=a|Type 3 Barricade ® ® [Channelizing Devices
w R .
LV ARAN VA4 x ROAD WoRKlc20-2 2 |sign <:| Traffic Flow
¢ x Temporary 48" X 24"
| 24" Stop Line s O\ Flag D-O F lagger
olle D
- vee. |Roised Pavement r@ Temporary or Portable
RLZ_..ZX 2" X 4" __\ PASS R PASS | If opplicable Markers Ty I1-AA Traffic Signal
o||®
Wi Fﬁf_IEotf:d A WiTH R4-2 Minimum Suggested Max imum Minimum
T0 CARE R4-2 - o CARE N . Desirable Spacing of 's_' U Suggested N
ole 24" X 30" RED | 24" X 30 F'Sos'redd Formula Toper Lengths Channel 1zing S lcgir; Lomgl tudinal S+s°-ppn':°
S ONCOMING R10-6L , o (This sign should pee %% Devices P |Buffer space|prurance
near TRAFFIC | 24" X 36" e | be located across * 10 K 12° On a On 0 |pistance "B"
48" X 36 ole o|wn from the R4-1 Of fset|Offset|0f fset] Taper | Tongent
(See note T pass Temporary N DO NOT PASS sign 30 150°] 165°] 180°] 30’ 60" | 120° 90’ 200’
vield Line A in the opposing ws® - - - y - - - -
o | . direction) 35 |L= %0 205°| 225'| 245 35 70 160 120 250
S | S 40 265°| 295| 320’ 40 80’ 240 1557 305
n | 45 450°| 495'| 540 45’ 90’ 320° 195° 3607
| - F g | 50 500 550 600°| 50" [ 100" | 400’ 240’ 425°
| R o 55 L=WS 550°| 605'| 660’ 55° 1107 500’ 2957 495°
| . | 60 600’ | 660'| 720" 60’ 120’ 600’ 350" 570’
é | 65 650°| 715'| 780° 65" 130° 700 410’ 645’
| . | . 70 700°| 770'| 840’ 70’ 140 800" 475" 730°
| 8 5‘;‘],';R48,, | g 75 750°| 825°1 900 75" | 150" | 900’ 540° 820’
| > % Conventional Roads Only
- MINIMUM LANE WIDTH XX | © %% Taper lengths have been rounded off.
11" - Rural | e | L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
10’ - Urban (Urbon Street : Y MPH CwWi13-1P MINIMUM LANE WIDTH
Speed Conditions 30-40 mph) ||F ,/ 24" X 24" K Rurol | CW1-4R TYPICAL USAGE
*4’ = —ZzZzZz2 48" X 48"
[ — 10° - Urbaon (Urban Street .
ras—— P —— ) PO — SHORT SHORT TERM INTERMEDIATE LONG TERM
4" solia —— | = Speed Conditions 30-40 men) I X X MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
White R1-2 e —— [ [ —— MPH | CW13-1P e e
Edgeline 42°x 42"x 42" = | —— 24" x 24"
[\ y— | GENERAL NOTES
| ONCOMING [R1-2aP | 1. Flags attached to signs where shown are REQUIRED.
| 5 TRAFFIC [48" X 36" " STOP 2. When this TCP is used at a location which does not involve a bridge,
o J(See note 7) | HERE ON Q 48" x 48" CW20-4D "ONE LANE ROAD AHEAD" signs should be used in lieu
. | - RED of the CW5-3 "ONE LANE BRIDGE" signs. The CW13-1P Advisory Speed Plaque
Q ! Type B High | ° R10-6L is required with either warning sign.
- | ° In+en§i1'y i N | = , 24" X 36" 3. Raised pavement markers shall be placed 40 feet c-c on centerline between
5 | 0 Flashing Warning 2 ) DO NOT PASS signs ond stop or yield lines.
<3 Iéelgggnor Flashing - | S 4, For intermediote term situations, when it is not feasible to remove ond restore
- * s pavement morkings, the channelizotion must be made dominant by using o very
I?ZTgrE'me ! - —] {(See note &) g | close spacing. This is especially important in locations of conflicting
[ vy 4" Solid information, such as where traffic is directed over a double yellow centerline.
White / 2 In such locations a maximum channelizing device spacing of 20 feet is
> Edgel ine— | o recommended. The 20 foot channelizing device spacing recommendation is
X [ L P intended for the area of conflicting information and not the entire work zone.
)
4" solid -] Q|- CW3-3 TCP (2-8a)
White — - 48" X 48" 5. Traffic control by CW3-2 "YIELD AHEAD" symbol signs for one lane two-way
Edgeline Temporary e (Red Ball on Top) traffic control operations should be |imited to work spaces less than
> 24" Stop Line > 400 feet long and roadways with less than 2000 ADT. Otherwise, portable
traffic signals should be used.
- 6. If power is availoble, o flashing beocon should be attached to the CW3-2
JiP ppum— — "YIELD AHEAD" symbol sign for emphasis.
ONE LANE 7. The R1-2 "YIELD" and R1-2aP "TO ONCOMING TRAFFIC" signs and other
CW20-4D b3 ROAD regulatory signs shall be installed at 7 foot minimum mounting height.
x Ch20 4D, AHEAD TCP_(2-8b)
MPH |CW13-1P (See note 2) - — - - - - -
24" X 24" T I1-A-A 8. A list of approved Portable Traffic Signals can be found in the "Compliant
;y?e 11-A-A PR RZ?:ed = CW20-4D Work Zone Traffic Control Devices" list.
aised ! 48" X 48" 9. Portable traffic signals should be locoted to provide adequate stopping sight
Pavement . Povement Cw13-1P (See note 2) distance for approoching motorist (See table above)
Markers on DO Markers on e 24" % 24" €e note [ pp ing [ vel.
40" c-C. | x NOT 407 C-C. ¢ o raftic
- - perations
PASS g:"lx 30" O |Q > DO IT D . tof T rtation Division
4" Double | 4" Double NOT exas Department of Iransportatio Standard
Yellow Line Yellow Line . PASS | Rra-1
Q|4> 24" X 30" TRAFF IC CONTROL PLAN
LONG TERM ONE-LANE
CW20-1D TWO-WAY CONTROL
48" X 48"
_ (F lags-
TCP (2-8q) See note 1) TCP (2-8b) CH20-1D TCP(2-8)-18
48" X 48"
ONE LANE Two-WAY (Flags- FILE:  tcp2-8-18.dgn ON: [ex: [ow: [exs
ONE LANE Two_WAY See note 1) ©1xDOT December 1985 coNT [sEcT 408 HIGHWAY
TRAFFIC CONTROL WITH YIELD SIGNS TRAFFIC CONTROL WITH TRAFFIC SIGNA s A S —T
1-97 2-12 DIST COUNTY SHEET NO.
(LeSS ThGn 2000 ADT-See NO‘I'e 5) L L 4-98 2-18 SAT BEXAR.ETC- ]5
108 ]




No warranty of any

LEGEND
Improved Shoulder X VEHlCLE OR WORK % | Trail vehicl
rai ehicle
See Trail/Shadow Vehicle A Forward Facing Lead Vehicle CONVOY CONVOY ARROW BOARD DISPLAY
and Note 9 Arrow Boards \ with strobes CW2T-T00T WaioTooT % % | Shadow Vehicle
—— o

RIGHT Directional

LEFT Directional

y - M _<:I ]:E_ e e e 72" X 36" 60" X 36" % ¥ ¥ | work vehicle
:B E |:‘|> ® |:[[]j Heavy Work Vehicle

o000 00 ..
* * % * % % Improved Shoulder o’ ~N Truck Mounted

Double Arrow

0] 2] 144

TxDOT assumes no responsibility for the conversion

Attenuator (TMA)
. CAUTION (Alternating
Traffic Flow .
| 1500° + Approx. | 120" -200° 120’ -200° Wix vericLe][D G:' Diomond or 4 Corner Flash)
! See note 8 I See note 8 See note 8 CONVOY ;;
_ TYPICAL USAGE
TCP (3-3q) . VOBILE SHORT | SHORT TERM| INTERMEDIATE | LONG TERM
Two LANE HIGHWAY WI TH PAVED SHOULDERS ~M DURATION | STATIONARY [TERM STATIONARY| STATIONARY
J
(WORK ON TRAVEL LANE) TRAIL/SHADOW VEHICLE A
GENERAL NOTES
with RIGHT Directional display
- - -V /T Flashing Arrow Board 1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as
illustrated. When o LEAD vehicle is not used on two way roads the WORK
See Trail/Shadow Vehicle B Forward Facing Lead Vehicle Forward Facing vehicle must have an orrow board. For divided roadways, the arrow board on the
and Note 9 Arrow Board with strobes Arrow Board WORK vehicle is optional based on the type of work being performed. The Engineer
will determine if the LEAD vehicle and/or TRAIL vehicle are required based on
_— ° B — ° e ° B — ! —_— —_— prevailing roodway conditions, traffic volume, ond sight distonce restrictions.
N\ E ] 2. The use of amber high intensity rotating, flashing, oscillating, or strobe lights
|::> @ j@ >A- :D X VEHICLE OR WORK on vehicles are required. Blue high in-re;wsi-ry ro-ra:ring, flashin;_J, oscillating, or
CONVOY CONVOY strobe 1ights when mounted on the driver’s side of the vehicle may be operated
* * ¥ * ¥ % simultaneously with the omber beocons or strobe lights.
— ] CW21-10cT CW21-100aT 3. The use of truck mounted attenuators (TMA) on the SHADOW VEHICLE, ADVANCE WARNING
72" X 36" 60" X 36" and TRAIL VEHICLE are required.
| 1500 + Approx. | 120’ -200° 120’ -200° 4. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity
l and color requirements of DEPARTMENTAL MATERIAL SPECIFICATION
! See note 8 See note 8 See note 8 o, e, ‘ ‘ DMS 8300, TygelA_
TCP (3'3b) oo oo OR R R 5. Floshing arrow boards shall be Type B or Type C as per the Borricode and
= = N Construction (BC) standards. The board shall be controlled from inside the
vehicle.
TWO LANE HIGHWAY WI THOUT PAVED SHOULDERS )‘(VEH|CLE I| 6. Each vehicle shall have two-way radio communication capability.
. 7. When work convoys must change lanes, the TRAIL VEHICLE should change lanes
(WORK ON TRAVEL LANE) CONVOY . first to shadow the other convoy vehicles.
\ © 8. Vehicle spocing between the TRAIL VEHICLE aond the SHADOW VEHICLE will vary
See Advance . . ._ . depending on sight distance restrictions. Motorists approoching the convoy
Worning 1500° - Approx. 400 1207 -200 N should be able to see the TRAIL VEHICLE in time to slow down and/or change
See note 8 Approx. Approx. " lanes as they approach the TRAIL VEHICLE. Vehicle spacing between the WORK
See note 8 See note 8 VEHICLE ond SHADOW VEHICLE and vehicle spocing between WORK VEHICLE and LEAD

VEHICLE may vary according to terrain, work octivity and other factors.

Vehicle
\ TRAIL/SHADOW VEHICLE B | o X VEHICLE CONVOY (CW21-10GT) or WORK CONVOY (CW21-10aT) signs shall be used on

[
TRAIL VEHICLES ond SHADOW VEHICLES as shown. As an option 48" x 48" diaomond
Shoul der m Shoul der with Flashing Arrow Board shaped WORK CONVOY (CW21-10T) or X VEHICLE CONVOY (CW21-10bT) signs may be

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

sign shall have the number of the convoy vehicles displayed on the sign in
the number designation "X" location. The X VEHICLE CONVOY sign shall not be
used on the SHADOW VEHICLE if a TRAIL VEHICLE is used.

i I:E_ I I Z ] CW20-5bTL 10.For divided highways with two or three lanes in one direction, the oppropriate

3

LEFT LANE CLOSED (CW20-5bTL}, RIGHT LANE CLOSED (CW20-5bTR), or CENTER LANE

in Caution Mode used where adequate mounting space exists. When used, the X VEHICLE CONVOY
<
o
* ¥

L 72" X 36 CLOSED (CW20-5dT) sign should be used on the Advance Warning Vehicle. As an
eecce o (See note 14) option, a portable changeable message sign (PCMS) or truck mounted changeable
\_ e | message sign (TMCMS) with o minimum character height of 12", and displaying the
See Trail/SHADOW Vehicle A \ C same legend may be substituted for these signs. An appropriate directional arrow
Shoulder and note 9 \;(fv Shoulder i display, simulating the size and legibility of the flashing arrow board may be
qy\‘g LEFT LANE R used in the second phase of the PCMS/TMCMS message. When this is done,
S Pl CLOSED N the arrow board will not be required on the Advance Warning Vehicle.
< © 11.A double arrow shall not be displayed on the arrow board on the Advance Warning
TCP (3-3c) + Vehicle.
" 12.For divided highways with three or four lanes in each direction, use TCP(3-2).
DIVIDED MULTILANE HIGHWAY 13.Stondard diamond shape versions of the CW20-5 series signs may be used as an

option if the rectangulor signs shown are not available.
14, The Advance Warning Vehicle may straddle the edgeline when Shoulder width makes

ADVANCE WARNING i+ necessary.
D T T —— 15.0n two-lane two-way roadways, the work and protection vehicles should pul | over
VEHICLE periodically to allow motor vehicle traffic to pass. If motorists are not
allowed to pass the work convoy, a DO NOT PASS (R4-1) sign should be placed on
J the bock of the rearmost protection vehicle.
Shou |l der
Forward Facing Lead Vehicle Red Reflective ® Traffic
Arrow Boards with strobes — . ) ;’ Operations
White Reflective . Division
- - - - - - I Texas Department of Transportation Standard
; , , TRAFF IC CONTROL PLAN
o []

MOBILE OPERATIONS

| °
= ~®S o : RAISED PAVEMENT
MARKER INSTALLATION/

) * See Trail/Shadow Vehicle B ; ¥ * ’ * % %
and note 9 REWVAL

A4
[€=]
&

W)

(=

(HEIGHT OF TMA)

Shou | der

DATE:
FILE:

| | e | TCP(3-3)-14

1500’ + Approx.. (WIDTH OF TMA)

120’ -200’ 120° -200’
I See note 8 I See note 8 | See note 8 FCSE: tcp3-3.dgn on: TxDOT [ck: TxDOT Jow: TxDOT [cx: TxDOT
TxDOT  September 1987 CONT |SECT JoB HIGHWAY
TCP (3-3d) STRlPING FOR TMA 2-94 4_95R5V|5|°"$ 0915| 00 228 VARIOUS
UNDIVIDED MULTILANE HIGHWAY Ses 1o oist comTy SwEET v,
1-97 7-14 SAT BEXAR, ETC. 16
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

of this standard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

| 1.
[} o
° o
2 3
I} ]
c c
7] v
END
G G G G ROAD WORK
G20-2
48" X 24"
- See Note 13
‘ ‘ ‘ .E.
=
o
s
wn
a
[}
o
Shadow Vehicle 2
with TMA and n
high intensity X
rotating, flashing, ]
oscillating or =
strobe |ights
o
®
o
“ O CW20-5TR
[’y 48" X 48"
s | A~ (See note 10)
A
“!!‘
-
® m| -
See note ¢ ¢ 8
1 ond 7 - ©
-
g CW20-5TR
© 48" X 48"
- (See note 10)
-
CW16-3aP
N 30" X 12"
o
o
o
- RIGHT LN XXXX
tj CLOSED XXXX
5 AHEAD XXXX
See note b
o PHASE 1 PHASE 2
1 ond TA ‘ ‘ ‘ - (See note 6)
E&. -
N

TCP (6-1q)

Shadow Vehicles
with TMA aond
high intensity
rotating,
flashing, |
oscillating or
strobe |ights

~ | END

ROAD WORK

G20-2
48" X 24"

Shoulder
Shoul der
Min.

500’

Work Space

See note

:‘fnd 7—\\\:1_

See note
1 ond 7
-
-
See note 4//
1 and 74

1000’

See Note 13

48" X 48"
3 (See note 10)

CW16-2aP
30" X 12"

X 48"
(See note 10)

CW20-5aTR
48" X 48"
, (See note 10)

LEGEND
czzz2|Type 3 Barricade @@ |Channelizing Devices
T k 1
I:mj Heavy Work Vehicle (AN A::-Jgnu'\oﬁigp e(STJMA)
Trailer Mounted Portable Changeable
Flashing Arrow Boord Message Sign (PCMS)
& |sign <p |roffic Fiow
<:\ Flag [L() F lagger
Minimum Suggested Maximum
Desirable Spacing of Suggested
Posted| o o Taper Lengths "L Channel izing Longitudinal
Speed *x % Devices Buffer Space
10° m’ 12° On a on a "B"
Of fset|Of fset|Offset] Toper | Tangent
45 450°| 495°| 540 45’ 90’ 195°
50 500’ | 550°| 600’ 50’ 100 240’
55 L=WS 550’| 605°| 660 55 110’ 295’
60 600’ | 660" | 720’ 60" 120 350
65 650'| 715°| 780’ 65’ 130 4107
70 700°| 770’ | 840’ 70’ 140’ 475"
75 750 | 825°| 900’ 75° 150 540
80 800 | 880°'| 960" 80" 160 615

%% Taper lengths have been rounded off.
L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)

TYPICAL USAGE

VOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
DURATION | STATIONARY | TERM STATIONARY | STATIONARY
v v v

GENERAL NOTES
1

All troffic control devices illustrated ore REQUIRED. Devices denoted with the

triongle symbol may be omitted when stated elsewhere in the plans.

2. Drums or 42"cones are the typical channelizing devices. For [ntermediate Term

Stationary work, drums shall be used on tapers with drums or 42" cones used on

tangent sections. Other channelizing devices may be used as directed by the Engineer.

All construction signs ond barricades placed during any phase of work shall remain

in place until removal is approved by the Engineer.

The Engineer may direct the Contractor to furnish odditional signs and borricades as

required to maintain traffic flow, detours and motorist safety during construction.

Stotic message boards or changeable message signs stating the date ond duration of

ramp or freeway lane closures shall be placed a minimum of seven (7) calendar days

in odvance of the actual closure.

6. Phase 2 of the PCMS message should include approprigte information formatted as shown
on BC(6), such as "MERGE LEFT," recommended advisory speed, delay information, or
other specific warnings.

7. Duplicate construction warning signs should be erected on the medians side of freeways
where medion width will permit and traffic volume justifies the signing.

8. The number of closed lanes may be increased provided the spacing of traffic control
devices, toper lengths and tangent lengths meet the requirements of the TMUTCD.

9. Warning signs for intermediate term stationary work should be mounted at 7° to the
bottom of the sign.

10.Warning signs shown shall be appropriately altered for left lane closures. When signs
are mounted at 1’ height for short term stotionary or short duration work, sign versions
shown in the SHSD for Texas with distances on the sign face rother than mounted on
a plaque below the sign may be used.

11.When possible, PCMS units should be located in advance of the last available exit ramp
prior to the lane closure to allow motorists an alternate route. They may also be
relocated to improve advonce warning in case of unanticipated queuing or congestion.

12.For Intermediate Term Stationary work at night, floodlights should be used to illuminate

the work area and equipment crossings. Floodlights shall not produce a disabling glore

w

S

o

13. The END ROAD WORK (G20-2) sign may be omitted when it conflicts with G20-2 signs

CW16-30P"
30" x 12 condition for road users or workers.
2 RIGHT XXXX already in ploce on the project.
LANES XXXX
CLOSED XXXX
PHASE 1 PHASE 2

(See note 6)

CW20-1F
48" X 48"

% A shadow vehicle equipped with

a9k Texas Department of Transportation
y 4 Traffic Operations Divislon Standard

a Truck Mounted Attenuagtor is
typically required. A shadow
vehicle equipped with a TMA shall
be used if it can be positioned
30' to 100’ in advance of the
area of crew exposure without
adversely affecting the work

per formance.

TRAFFIC CONTROL PLAN
FREEWAY LANE CLOSURES

TCP(6-1)-12

TYPICAL FREEWAY TYPICAL FREEWAY %iw g?ﬁmwg mFgFMﬁmmm%myw
ONE LANE CLOSURE TWO LANE CLOSURE . wesTossloo] zes | vamiows

201




No warranty of any

TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

LEGEND
5 5 END c=zZzz2|Type 3 Barricode @ @ |Channelizing Devices
o o G G G G
= = —_—— R Truck Mounted
F 2 G g ROAD WORK IS [Heavy work venicie A [Attenuator (TMA)
n v L S5 ggo_i 24" Trailer Mounted Portable Changeable
END 3 2 s 13! |Flaoshing Arrow Board Message Sign (PCMS)
S c I S
ROAD WORK & ‘ ‘ ‘ o |[sign <o |rrorfic Fiow
G20-2
48" X 24" 0\ Flag D—O F lagger
(See Note 4)
@ @ Minimum suggested Maximum
Desirable Spacing of Suggested
Posted| 1| TOPE™ Lengths L™ | chonnelizing Longitudinal
Speed | Formula * ¥ Devices Buffer Space
10° 1’ 12° on a on a "B"
Offset|Offset|Offset|] Toper | Tongent
45 450°| 495°| 540’ 45’ 90’ 195
[] ° E— 50 500'| 550'| 600’ 50’ 100° 240°
. 2 55 L=WS 550°| 605'| 660" 55 110 295"
° 60 600°| 660" | 720’ 60’ 120° 350"
° S 65 650'| 715'| 780" 65’ 130 410
. & 70 700" | 770'| 840" 70’ 140’ 475"
. xolS ¥ 75 750 | 825°] 900°| _75° | 150 540"
M= b . 7 7 g 7 7
° CW4-3R a = 80 800°| 880'| 960 80 160 615
a 42" X 42" ” a Shodow Vehicle X% Taper lengths have been rounded off.
ee note w i - Wi -
8 with TMA and L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
‘ . high intensity
‘ ‘ t a rotating, flashing, TYPICAL USAGE
oscillating or
. SHORT SHORT TERM INTERMEDIATE LONG TERM
. ‘ ‘ @ ‘ strobe lights MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
e v v v
[]
[]
. RAMP GENERAL NOTES
[]
CLOSED 1. All traffic control devices illustrated are REQUIRED. Devices
@ _ denoted with the triangle symbol may be omitted when stated
o R11-2bT .
™ 48" X 30" elsewhere in the plons. . .
@ [ " A 2. ADDED LANE Symbol (CW4-3) sign may be omitted when sign
Sr'mdow Vehicle a SgZS;IZa between ramp and mainlane can be seen from both roadways.
w:+h '!'MA onz_j 8 © 10" (s note 1) 3. See "Advance Notice List" on BC(6) for recommended date
high !n-rensrry . AR, 8 a €€ note and time formatting options for PCMS Phase 2 message.
rotating, flashing, . : 3 CW13-1PA M 4. The END ROAD WORK (G20-2) sign may be omitted when it
°i°'t'>'°':'!ng+°r | : = v z(gloéu? a . conflicts with G20-2 signs already in place on the project.
strobe lights —_ | o= ¥ Romp to remain closed
* v te 1) P
4:[5 2 see note . 0 until work space is 1500°
T ‘ ™ R past entrance to freeway
G /u\ /U\ e .
a - “ ¥A shodow vehicle equipped with o Truck Mounted Attenuator is
[y typically required. A shodow vehicle equipped with a TMA shall
a ° o . be used if it can be positioned 30° to 100’ in advance of the
% 5 e 8 area of crew exposure without adversely affecting the work
S © “ o per formance.
=) =] ol
s ANEA =i
. M e 2 ENT RAMP XXX X
o ) %F M T0 BE XXXX Additional requirements for lane closures and advance signing
™ CLOSED XXXX shall be as shown on TCP (6-1) or as directed by the Engineer.
3 PHASE 1 PHASE 2
® (See note 3)
° o
® - ‘ 3
“ See TCP(6-1)for
® @ Lane Closure
L) JE—— Details and
- P
o o Stoning! L - a9t Texas Department of Transportation
G ‘ G ‘ G ‘ G o N T y 4 Traffic Operations Division Standard
‘ ‘ ‘ RAMP
DI Cene TRAFF ONTROL PLA
See TCP(6-1) for AHEAD lc c N OL L N
Lane Closure
Details and -
Agaitional CH20RP_3D WORK AREA NEAR RAMP
Signing.
TCP (6-2aq) TCP (6-2D) TCP(6-2)-12
FILE: tcp6-2. dgn on: TxDOT [ck: TxDOT Jow: TxDOT [cx: TxDOT
ENTRANCE RAMP OPEN ENTRANCE RAMP CLOSED ©Tx00T_February 1994_| cow [secr] oo
1 REVISIONS 0915| 00 228 VARIOUS
WORK WI TH I N 500 OF RAMP 1-97 8-98 DIsT COUNTY SHEET NO.
-9 8-12 SAT BEXAR, ETC. 18
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No warranty of any

TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

LEGEND
G‘G‘@‘G N N eZzzz2|Type 3 Barricade @ ® |Channelizing Devices
g S Truck Mount
5 . SN E [T [Heavy Work venicie | @ |AT5enoror. (iua
hvl ° [*]
35 3 § 5 Trailer Mounted Portable Changeable
o 8 ) Flashing Arrow Boord Message Sign (PCMS)
w
2 [xY] @ [sion <p |rroffic Fiow
‘ ‘ ‘ EXIT 0\ Flag D—O F lagger
— Minimum Suggested Moximum
. ‘ ‘ / ‘ Existing : Desirable Spacing of Suggested
) 10° Posted aper Lengths "L"| channelizing Longitudinal
3?$g°¥MXe2r;gle o \Z Speed | Formulo * % Devices Buf fer Sr:mce
. . . 10° KN 12° On a On a "B"
Eé$z+;:+en?:zghin : -7\Q Of fset|Offset|0ffset| Taoper | Tangent
oscillating or ‘ ‘ B - 45 450°] 495'| 540'| 45 90" 195"
strobe Iighfs—\\ 50 500’ | 550°| 600°] 50’ 100’ 240’
*_ _ 55 _ 550'| 605'| 660 55° 110 295
[ ] PRSI L=WS 7 7 7 7 7 7
Ss g M I~ RAMP 60 600’ | 660’ | 720 60 120 350
] a G ‘G ¢ o CLOSED 65 650'| 715’ 780’ 65’ 130’ 410’
Shadow Vehicle o= 7 7 7 7 7 7
a o < o A e s § RTT-207 70 700' 770' 840, 70, MO, 475,
] g high in-rensi-ry ) 48" X 30" 75 750 825 900 75 150 540
rototing, flashing, ¥ 80 800’ | 880'| 960" 80" 160" 615"
L] illati 1
Zi‘rzébecl ;gg.rgr § | EXIT XY %% Taper lengths have been rounded off.
L] L 3 L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed(MPH
® . v
o . RAMP .l o Street B TYPICAL USAGE
- —
4 SHORT SHORT TERM INTERMEDIATE LONG TERM
‘ . . CLOSED a ’ MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
R11-2bT a
@ - ® 48" X 30" g EXISTING A v A
o
S ® A
GENERAL NOTES:
e o RAMP 1. All troffic control devices illustrated are REQUIRED. Devices
- -l CLOSED denoted with the triangle symbol may be omitted when stated elsewhere
1 P [] AHEAD in the plans.
‘ “ ‘ 2 CW20RP-3D
° 48" X 48"
4 ° e
L) ®
L) L ]
e 4 )
° .
‘ ° [xX]
]
)
CW13-1P , | EXIT
‘ ‘ F 24" X 24" " ® e %A shadow vehicle equipped with a Truck Mounted Attenuator is
. (P loque S | | | P a typical ly required. A shadow vehicle equipped with a TMA shall
See note 1) A Existing be used if it con be positioned 30’ to 100’ in odvance of the
] | | | ﬂ area of crew exposure without adversely affecting the work
See TCP(6-1) for per formonce.
a Lane Closure
Details and
‘ ‘ L Additional Signing. ‘
| EXIT XX
[]
“ ‘ ‘ ‘ ‘ St reet A Additional requirements for lane closures ond advance signing
® ‘ L ’ shal |l be as shown on TCP (6-1) or as directed by the Engineer.
ry /
e -
° Existing
“ YAN
“ e ‘ ‘ ‘ ‘
See TCP(6-1) for )
® N
Lane Closure -
aairiomel siaming. | 1T ‘ STREET B USE Iﬁ’ Texas Department of Transportation
G G G G || EXIT STREET A Traffic Operations Division Standard
—
@‘4}‘@‘@ (M— CLOSED EXIT
Or, as an option when
exits are nombered TRAFFIC CONTROL PLAN
EXIT XY L WORK AREA BEYOND RAMP
CLOSED EXIT XX
- Place 1 mile (approx.)
TCP (6-3q) TCP (6-3b) in odvonce of Street A TCP (6'3) ']2
exit. FILE: +op6-3. dgn on: TxDOT [ck: TxDOT [ow: TxDOT [cxs TxDOT
ENTRANCE RAMP OPEN EX I T RAMP CLOSED ©7Tx00T  February 1994 CONT |SECT J08 HIGHWAY
REVISIONS 0915| 00 228 VARIOUS
TRAF F I C EX I TS PR I OR TO CLOSED RAMP l::; ::?g DIST COUNTY SHEET NO.
SAT BEXAR, ETC. 19
203




No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

Work Space

173 L

DATE:
FILE:

LEGEND
ezzz2|Type 3 Borricade ae (EES:TeI izing Devices
JNIININE ANAAWAS T =~
[7} o . Truck Mounted
g ‘ ‘ ‘ E] I_IXY Heavy Work Vehicle Attenuator (TMA)
Q 2 L 5 Existin Trailer Mounted Portable Changeable
c n o} 3 sting ; :
n . EXIT o > Exit Gore ‘ Flashing Arrow Board Message Sign (PCMS)
I a g § Sion -l Sign < ::I Traffic Flow
ﬂ G G Existing O\ Flag D_O F lagger
Minimum suggested Maximum
Desirable Spacing of Suggested
Posted| Taper Lengths "L" | Chonnelizing Longitudinal
Speed ormula * ¥ Devices Buffer Space
10° 11 12° on a on a "B"
Offset|Offset|Offset|] Toper | Tongent
45 450°| 495°| 540’ 45° 90’ 195
50 500'| 550'| 600’ 50’ 100° 240°
55 L=WS 550°| 605'| 660" 55 110 295"
EXIT 60 600°| 660" | 720’ 60’ 120° 350"
| EXIT XY b 65 650'| 715'| 780°| 65’ 130" 410°
‘ 70 700" | 770'| 840" 70’ 140’ 475"
Street B e AT 75 750 | 825'| 900°| 75° | 150 540
e ’ 80 800°| 880’ 960'] 80’ 160’ 615"
° :pgz?ng* 60 X% Taper lengths have been rounded off.
Existing 8 L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
J‘a |— 200’ approx. gap
¥x] < ‘ TYPICAL USAGE
(¢] R SHORT SHORT TERM INTERMEDIATE LONG TERM
EXIT = L ~5 CDs at 60 MOBILE DURATION STATIONARY | TERM STATIONARY STATLONARY
- spacing
N v v v
Existing
‘ GENERAL NOTES
. 1. All troffic control devices illustrated aore REQUIRED. Devices
8 G G denoted with the triongle symbol may be omitted when stated elsewhere
RAMP o in the plons.
CLOSED|R!1-2bT -
48" X 30 a 2. See BC Standards for sign details.
[ ]
— Shadow Vehicle
Shadow Vehicle a with TMA and
with TMA aond high intensity
high intensity @ rotating,
rotating, - flashing,
flashing, oscillating or %A shadow vehicle equipped with a Truck Mounted Attenuator is
oscillating or ™ strobe lights typical ly required. A shadow vehicle equipped with a TMA shall
—strobe |ights o be used if it can be positioned 30’ to 100’ in advance of the
| | [ ] area of crew exposure without adversely affecting the work
per formance,
] RAMP [Ex1T xx - EXIT
. ~"|CLOSED | R!1-207 | | OPEN
48" x 30" B
G G G Street A 1 £5-2
“ — ° 48" X 36"
] ’ L ]
o . . = “
o Existing L) Additional requirements for lane closures ond advance signing
° “ shal |l be as shown on TCP (6-1) or as directed by the Engineer.
4 I I | o]
a RAMP " | | |
.= CLOSED > M
e AHEAD ‘
A CW20RP-3D
‘ ‘ Py 48" X 48"
e See TCP(6-1)for G G G G See TCP(6-1)for #
. Lane Closure STREET A USE Lame Closure 7 Texas Department of Transportation
“ Details and Details and Traffic Operations Divislon Standard
‘@ Additional EXIT STREET B Additional
Signina. Signing.
o | M9 CLOSED EXIT roning
r Or, as on option when TRAFF lc CONTROL PLAN
exits are numbered
||| 4 EXTT xx | [_UsE WORK AREA AT EXIT RAMP
CLOSED EXIT XY TCP (6-4b)
TCP (6'40) l_’locelmile (approx. ) EXIT RAMP OPEN TCP (6-4) -]2
in advance of closed ram. FILE: top6-4. dgn on: TxDOT [cks TxDOT [ow:_TxDOT [ cks TxDOT
EX I T RAMP CLOSED ©TxDOT Feburary 1994 CONT |SECT JoB HIGHWAY
REVISIONS 0915| 00 228 VARIOUS
TRAFFIC EXITS PAST CLOSED RAMP a3 312 oy St
SAT BEXAR, ETC. 20
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No warranty of any

LEGEND

zZzzZz2|Type 3 Barricade @ @ |Chaonnelizing Devices

I:II:D Heavy Work Vehicle
-l

oS
>
&>
&>
&>
&>
o>
&>

Truck Mounted
Attenuator (TMA)

Shou |l der
Shou Ider

Trailer Mounted Portable Chaongeable
Flashing Arrow Boord Message Sign (PCMS)

N
Sign QI Traffic Flow
Lo

Work Space

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

DATE:
FILE:

a 0\ Flag F lagger
L o
. g Minimum Ssuggested Maximum
s % Desirable Spacing of Suggested
R . Posted| | Taper Lengths "L"| Chonnelizing Longitudinal
¥ *i ot Speed | ormula % % Devices Buffer Space
|_—Shadow Vehicle o "= 10° 1’ 12° on a on a "B"
B with TMA ond = offset|offsetlorfset] Toper | Tangent
— . hi$h+3n+ensi+y Sh$g0¥MXehicles 45 450°| 495°| 540" 45° 90" 195°
st rotating, wi and B 0 n 7 B B
* Q= . flashing, high intensity 50 500°'| 550'| 600 50 100 240
oscillating or & rotating, 55 L=ws |550'| 605" 660'| 55" 110’ 295°
B strobe Iights o280 G G Zégsfs:ggn o 60 600°| 660°| 720° 60’ 120° 350°
— vo otrobe 1ignte 65 650'] 715°] 780°| 65 | 130° 410
= | | ﬁ 70 700°'| 770'[840°] 70’ 140’ 475"
o9 \ 75 750°] 825°[ 900 75" | 150’ 540"
R [] 80 800°| 880‘| 960" 80’ 160’ 615’
4 \Exisﬂng Exit
. Gore Sign %% Toper lengths have been rounded off.
Existing Exit L=Length of Toper (FT) W=Width of Offset (FT) S=Posted Speed (MPH)
2 ~— Existi Xi
Gore Sign EXIT
A ‘ A ‘ A t . >
. ‘ EXIT e TYPICAL USAGE
a o 48"x42" SHORT SHORT TERM INTERMEDILATE LONG TERM
a -G 2 W @ & MOBILE DURATION STATIONARY | TERM STATIONARY STATIONARY
[]
E5-4T 'S . v v v
.-g'// 48"x42" . 3 G G
g —K ™ GENERAL NOTES
] : 3 .'
& ﬂ N .’ g 1. All troffic control devices illustrated are REQUIRED. Devices
@ - .0 - denoted with the triongle symbol may be omitted when stated elsewhere
‘0 a in the plans.
N .
@, a S 2. See BC standards for sign details.
2]
D) - EXIT
L o a R OPEN 3. If odequate longitudinal buffer length "B" does not exist between the
a ” @ S work space and the exit ramp, consideration should be given to closing
® 0 E5-2 the ramp.
[} 48" X 36"
L - )
.Q +1 “
o
.0 o “ - %A shadow vehicle equipped with a Truck Mounted Attenuator is
N ° typical ly required. A shadow vehicle equipped with a TMA shal
3 L /\ be used if it can be positioned 30° to 100’ in advonce of the
= area of crew exposure without adversely affecting the work
o L] _— —]P per formance.
] o .
" EXIT c
. OPEN ‘ ‘ F =
£5-2 N Additional requirements for lane closures and advance signing
. 48" X 36" L shall be as shown on TCP (6-1) or as directed by the Engineer.
8 See TCP(6-1}) for
n 8 __4% Lane Closure
° Details and
o ° Additional Signing.
° —1 °
‘ ‘
s See TCP(6-1) for O‘ - #
. B Lone Closure . Texas Department of Transportation
. Details ong . y 4 Traffic Operations Division Standard
“ A dditional Signing. o) T“_
ot _ v ¢ |
) o —v
™M
¢ =y 4>|4>|4>|4> TRAFFIC CONTROL PLAN
4>|4>|4>|4> TCP (6-5b)

TCP(6-5)-12

TCP (6-5q) EX I T RAMP OPEN FILE: +cp6-5. dgn on: TxDOT [ck: TxDOT Jow: TxDOT [ck: TxDOT

Two LANE CLOSURE WI THIN ©TxDOT Feburary 1998 CONT |SECT JoB HIGHWAY

EXIT RAMP OPEN 1500° PAST EXIT RAMP 1o o8 Ois]; = BEXCE.ZﬁéTC VA?ZEISW.
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

|
o |k
¢ "\ LEGEND
2 =0 czzza|Type 3 Barricade @@ |Chonnelizing Devices
(2]
s Truck Mounted
) 8 ROAD WORK I8 [Heovy Work venicie | @8 |atiemvator (Ta)
[
s 3 EEO'E 24" Trailer Mounted Portable Changeable
5 a (See Note 5) Flashing Arrow Board Message Sign (PCMS)
o .
Shadow Vehicl M Flashing Arrow Board .
wi+h°YI'vMAeor|\g e * ..1 @ 'n coution Mode <ZI Traffic Flow
high intensity .
rotating, flashing, -l Sign
oscillating or
strobe |ights Minimum Suggested Max imum
Desirable Spacing of Suggested
Posted| - || ToPer Lengths "L [ channelizing  |Longitudinal
Speed | Formula * % Devices Buffer Space
R11-2 ROAD | _— 0° | 11° | 122 | Oona on o "B
48" x 30" |CLOSED offset|offsetloffset] Taper | Tangent
— 45 450°| 495'| 540" 45’ 90’ 195
Swl-eR » # - 50 500 550 600’ 50° 100’ 240’
8" x 2 ) 55 | | .ys [550°] 605°] 660’ 55 [ 110° 295’
60 600’ | 660 | 720’ 60’ 1207 350
65 650’| 715'| 780 65’ 130" 410
& 70 700°| 770" | 840 70" 140 475"
= * { 75 750°| 825°] 900°] 75" | 150° 540’
o | | . 80 800‘| 880‘| 960 80" 160’ 615’
N []
%% Taper lengths have been rounded off.
. B L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
e -]
: L TYPICAL USAGE
]
— [ o MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
@ 3 L DURATION STATIONARY | TERM STATIONARY STATIONARY
3
K L v v v
a — - -
. : ‘°__['Q 2‘330)(5}'5.. GENERAL NOTES
cl 8 - i - XX 1. All traffic control devices illustrated are REQUIRED. Devices denoted
S| - l— CW13-1P with the triangle symbol may be omitted when stated elsewhere in the plans.
= s — MPH | S4n"x 240
~ -y / (Ploque see 2. Phase 2 of the PCMS message should include appropriate information formatted
note 1) A as shown on BC(6}, such as "MERGE RIGHT," recommended speed, delaqy,
L] exit information, or other specific wornings.
: 3. Where queuing is anticipated beyond signing shown, additional PCMS signs,
3 ALL other warning signs, devices or Law Enforcement Officers should be available
d 1o warn approaching high speed traffic of the end of the queue, as directed
o J TRAFFIC Y
/\ & e by the Engineer.
=) [ MUST
m EXIT [R3:33cT 4, Entrance ramps located from the advance warning area to the exit
48" X 60 ramp should be closed whenever possible.
. g 5. The END ROAD WORK (G20-2) sign may be omitted when it conflicts
c| o 2 with G20-2 signs already in place on the project.
5| -
3 . - e LEFT LANES
LEFT LANES ) ~N . CLOSED CW20-5aTL
S!{E";S%% CLOSED . a8 x 48"
3
CWI3-1P 1 | | | XX CW13-1P % A shadow vehicle equipped with a Truck Mounted Attenuator is
24" X 24" XX O : MPH | 24" x 24" A typical ly required. A shadow vehicle equipped with o TMA shall
(Plaque see | MPH A\ be used if it con be positioned 30’ to 100’ in advance of the
note 1) A : area of crew exposure without adversely affecting the work
J \ ALL per formance.
— | TRAFFIC
, MUST
v . R3-33cT
CW%O-SGTIE EXIT 48" X 60" Additional requirements for lone closures and odvonce signing
48" X 48 shal| be as shown on TCP (6-1) or as directed by the Engineer.
CW16-2aP -
30" X 12"
- a9t Texas Department of Transportation
o y 4 Traffic Operations Divislon Standard
g‘g%oiY;g? AHEAD | - FREEWAY XXXX
o
/; // CLOSED XXX X TRAFF lc CONTROL PLAN
a1t S| olelolo] [ X MILES || xxxx
TRAFFIC . PHASE 1 PHASE 2 FREE"AY CLOSURE
MUST g (See note 2)
R3-33cT EXIT S See TCP(6-1) for
48" X 60" Lane Closure TCP (6 6) ] 2
| | | | -l Details and - -
Notes
FILE: +op6-6. dgn on: TxDOT [ck: TxDOT [ow: TxDOT [cxs TxDOT
CW20-1D TCP (6-6) ©7Tx00T  February 1994 CONT [sECT 408 HIGHWAY
48" X 48" REVISIONS 0915 00 228 VARIOUS
COMPLETE FREEWAY CLOSURE vy e S - — T
SAT BEXAR, ETC. 22
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

Typical Expected queue length = 1 mile

(See General Notes) 500’ Work
5$E Min.| SPace LEGEND
Shou I der Shoulder . s .
@@ |Channelizing Devices @ Control Position (CP)
> > [CI0 D CIoCnID M 0D
T~ - - - - - - - - - 1 - ~ - - - - - - - T — — Portable Chqngecble Borrier Vehicle Wifh
Q J— J— — N — — — — " Q _ _ _ _ _ _ _ E:D D:l_j[:m_D:D l@ Message Sign (PCMS) E[[]j Truck Mounted Attenuator
E:> I::> E1D ke C15 D l:[[:D 10} &0 Law Enforcement <:| Traffic Flow
Shou | der Shou | der 080 Officer’s Vehicle(LEOV)
—T
@@E b D> b ] b b b D ® | 1000 - 1s00° |
@ I Approx. .
@ 1600’ 1000’ 1000’ 1000’ 1000’ 1000’ Varies ‘ TYPICAL USAGE
A 1000° Min. '
SHORT SHORT TERM INTERMEDIATE LONG TERM
FREEWAY / 4| WARNING THE TRAFFIC QUEUE MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
CLOSED DO NOT ROAD DO NOT 7
AHEAD DRIVE CLOSED DRIVE
ON AN AHEAD ON ¥ Should be repeated
15 SHOULDER SHOULDER in sequence every . .
MINUTE 1000° until reaching @ @ The WARNING LEOV should proceed to the right shoulder of the roadway, with emergency
CW20-1D DELAY CW3-4 R4-17 Cw20-3D CW3-4% R4-17% lights on approximately 1000° in advance of the traffic queue (stopped traffic) as the
48" x 48" 48" X 48" 36" X 48" 48" X 48" 48" X 48" 36" X 48" queue develops. When determined thot |imited sight distonce situations {(crest of hills,
@ sharp roadway curvature, etc.) may occur to motorists approaching the queue, the GENERAL NOTES
| s .
] START ING POSI T ION WARNING LEOV moy proceed Ya mile or more in advonce of the queue. 1.All traffic control devices shall conform with the Iatest edition of the
Texas Manual on Uniform Traffic Control Devices (TMUTCD). Additional

guidelines for traffic control devices may be found in the TMUTCD. Signs
conflicting with the roadwoy closure sequence should be completely removed
or covered. Additional traffic control devices may be required for closure

Traffic control devices should be installed or located near their intended position prior to beginning
temporary roadway closure sequence. Duplicate signs should be erected on the median side of the roadway
when median width permits. Warning signs should not be placed on the paved shoulders that will be used by

The use of this stondard is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

the WARNING LEOV, or where movement of the LEOVsS or barrier vehicles will be impeded. @ ‘Ef access roads, cross streets, exit and entrance ramps as directed by the
ngineer.
@ Prior to beginning the roadway closure sequence, all equipment, materials, personnel, ond other items Shou | der @ 2. Low enforcement officers ond ol | workers involved should review ond
necessary to complete the work should be gathered neor the work area. Entrance ramps located in the «Law [ w involv u view
area where a queue is expected to build should be closed. o> I [CIBCIoocDo@o oD ¥ 1P \¥:A R understand al | procedures before the roadway closure sequence begins.
- = - = — — - _— - _BCD .','~,. 5 Pre-work meetings may be held for this purpose. Local emergency services
@ There should be one LEOV for every lane to be controlled, plus o minimum of one to warn traffic _E:> EID _ E:D E:_j[:m_ﬂ:j _ Eﬂjj — _ B and media should have advance notification of roadway closure, expected
approaching a queue. An additional lead law enforcement officer is desirable to remain with the l:[[b dates and opproximate times of closures.
Engineer’'s or Contractor’s point of contact (POC) during the operation in order to improve ':D [:ID (AR (D] E:[[:D D K
communication with all LEOVs involved. Shoulder ﬁﬁj R0 ——>E 3.Law enforcement officers shall be in uniform ond have jurisdiction in the
T el T ey
locale of the work area. An additional WARNING Law Enforcement
@ One barrier vehicle with a Truck Mounted Attenuator and omber or blue and amber high intensity @ @ Officer’'s Vehicle (LEOV) may be used on the median side of the
flashing/oscillating/strobe lighting shall be used for each Iane to be closed. roadway where median shoulder width permits (See sequence #9 ).
4. The roadway closure should be during off-peogk hours, as shown in the plans,

Shoulder 5 RELEASING STOPPED TRAFF IC or as directed by the Engineer.

Q @ _ I |[:D Work should be Iimited to agpproximately 15 minutes maximum duration unless

o
@ || — LI D
ED 1o &0 @ E:H:D otherwise directed by the Engineer based on existing roadway conditions.
- — —_— —_— —_— —_— T — L= —_— — —_— 1f the work is not complete within 15 minutes, or if the end of the traffic
> picm)

o

ond maintain an adequate clear zone. N . .
should be cleared of all equipment, materials, personnel, and other items,

When the roodway is clear for traffic, the LEOV should proceed forward from the left and the roodway reopened. When the queue has dissipated and the traffic
Last vehicle shoulder followed by the barrier vehicles, from left to right, as shown alphabetically flow appears normal the roadway closure sequence may be repeated.

i All equipment, materials, personnel, and other items should be removed from the roadwa ! A !
D E[ED y ! ! Y queue extends post the most distont advonce warning signs, the work area
(=)

Shou | der

&)

1600° must clear in the plan view. .
M before closing — 6.For troffic volumes greater than 1000 Passenger Cors Per Hour Per Lane
@ The LEOV or LEOVs on the right shoulder may remain on the shoulder until satisfied (PCPHPL), or for roodway closures that exceed 15 minutes, see details
that traffic is moving satisfactorily before merging or proceeding. elsewnere in the plan.
CW20-1D . . . .
48" X 48" @ LEOVs and barrier vehicles should re-group at their respective starting 7. 1f traffic queues beyond the advance warning signs during one road closure

positions if necessary. sequence, the advance wcrnir]g should be.ex+ended prior to repegﬂng the road
2 REDUC l NG SPEED OPERAT ION closure sequence. When possible, PCMS signs should be located in advonce

of the last availaoble exit prior to the closure to al low motorists the
choice of on alternate route.

Storting position of the LEOVS should be in odvonce of the most distant warning signs.

@O

Once the LEOVs have achieved an abreast blocking formation while traveling toward the CP, emergency THIS PLAN IS INTENDED TO BE USED AT LOCATIONS/TIMES
lights ond headlights should be turned "ON". The LEOVs should maintain formation, not allow troffic WHEN TRAFFIC VOLUMES ARE LESS THAN 1000 PASSENGER
to pass, ond begin to decelerate. The LEQVs should continue to decelerate, giving the barrier vehicles CARS PER HOUR PER LANE.

opportunity to be stoged upstream of the work spoce after troffic has cleared. The LEOVs should
then continue to decelerate slowly until bringing traoffic to o stop near the barrier vehicles.

DATE
FILE

e
B

@ 500° Min. | work
Shoulder ERRNS
o D [CloCOpoomoo . M P

D > _ IDooCmoo _ 8 ®
> CImoo [ Jp m 1D

Shoul der

a9 Texas Department of Transportation
y 4 Traffic Operations Divislon Standard

i TRAFFIC CONTROL PLAN
S5 SHORT DURATION FREEWAY
1o CLOSURE SEQUENCE

3| ALL TRAFFIC STOPPED AT CP

Once traffic is stopped the LEOVs should park on the shoulders with emergency Iighting "ON" in order

® TCP(6-7)-12

to provide low enforcement presence at the closure and keep shoulders blocked cheod of the work space. FILE: tepb-7.dgn on: TxDOT [ex: TxDOT [ow: TxDOT [ex: TxDOT
They should stay in radio contoct with the WARNING LEOV. ©71x00T  Feburary 1998 CONT |sECT Jo8 HIGHWAY
REVISIONS 0915| 00 228 VARIOUS
The barrier vehicles should be parked, one in eoch lane, the parking braoke set, with the high visibility 1-97 8-12 DIST COUNTY SHEET O,
flashing/oscillating/strobe lighting "ON," and the tronsmission in gear. 4-98 AT BEXAR, ETC. 23
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

DATE:
FILE:

BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: R=. 44"

31"

—_

The Barricade and Construction Standard Sheets (BC sheets) are intended — = COLORS:

to show typical examples for placement of temporary traffic control R=.13" ) : YELLOW
devices, construction pavement markings, and typical work zone signs. gfﬁgﬁ““ND““
The information contained in these sheets meet or exceed the requirements BORDER AND

R=1,1%
shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). \2/ LEGEND
(SR

2.57"
2.88
12"

17"

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

.31

ORANGE
BACKGROUND ——
. 75w BLACK
. R=.75 LEGEND
3. The Contractor may propose changes to the TCP that are signed and sealed BORDER'

by a licensed professional engineer for approval. The Engineer may develop, WHITE AND SYMBOL

sign and seal Contractor proposed changes.

J

20"
48"

36"

55"
i

BLACK

5.

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

« 75"

14"

5. Geometric design of lane shifts and detours should, when possible, meet the {Ra?
applicable design criteria contained in manuals such as the American
Association of State Highway and Transportation Officials (AASHTO),

"A Policy on Geometric Design of Highways and Streets," the TxDOT "Roadway
Design Manual" or engineering judgment.

=
I
—
m
h14

.94

U |Y. o

.94

6. When projects abut, the Engineer (s) may omit the END ROAD WORK, TRAFFIC
FINES DOUBLE, and other advance warning signs if the signing would be
redundant and the work areas 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 \&t
revised to show appropriate work zone distance.

.94

3.0" Radius, 1.25" Border, 0.75" Indent, Black on Yel low;
— [STAY ALERT] Font: D

4// 3.0" Radius, 1.25" Border, 0.75" Indent, Black on Orange;
4/// = [TALK OR TEXT LATER] Font: C specified length;

94
a2}/

;IU

o

.14

.31 "‘)

1t !
1.68".67"1.68".67"1.68"
T T

7. The Engineer may require duplicate warning signs on the median side of
divided highways where median width will permit and traffic volumes 3 6. 38" o3
justify the signing. 8.38"

8. All signs shall be constructed in accordance with the details found in the 9"
"Standard Highway Sign Designs for Texas," latest edition. Sign details
not shown in this maonual shall be shown in the plans or the Engineer shall
provide a detail to the Contractor before the sign is maonufactured. SIGN DETAIL (GZO-]OT)

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

10. As shown on BC(2), the OBEY WARNING SIGNS STATE LAW sign, STAY ALERT TALK OR
TEXT LATER (see Sign Detail G20-10T) aond the WORK ZONE TRAFFIC FINES DOUBLE
sign with plaque shal |l be erected in advance of the CSJ limits. However " . o . . s
the TRAFFIC FINES DOUBLE sign will not be required on projects consisfiné Trofflc.Con+roI Devices List" (CWZTCD) gescrlbes pre-qualified ?roduc+s
solely of mobile operation work, such as striping or milling edgeline rumble ond fheir sources ond may be found on-line at the web oddress given
strips. The BEGIN ROAD WORK NEXT X MILES, CONTRACTOR and END ROAD WORK signs below or by contacting:
shal | be erected at or near the CSJ Ilimits.

Only pre-qualified products shall be used. The "Compliant Work Zone

Texas Department of Transportation
Traffic Operations Division - TE

11, t f i i i i
Excep or devices required by Note 10, traffic control devices should Phone (512) 416-3118

be in place only while work is actually in progress or a definite need
exists.

12. The Engineer has the final decision on the location of all traffic control
devices. SHEET 1 OF 12

® Traffic
13. Inactive equipment and work vehicles, including workers’ private vehicles THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT 5223" Ogg?ﬁmw
must be parked away from travel lanes. They should be as close to the http://www.txdot.gov ITeanDePa’fmentOfoanSPO"faﬁon Standard

right-of-way |ine as possible, or located behind a barrier or gquardrail,
or as approved by the Engineer. COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)

DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS) BARRICADE AND CONSTRUCTION
WORKER SAFETY APPAREL NOTES: MATERIAL PRODUCER LIST (MPL) GENERAL NOTES
1. Workers on foot who are exposed to traffic or to construction equipment ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS) " AND REOUIREMENTS

within the right-of-way shall wear high-visibility safety apparel meeting STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
the requirements of ISEA "American National Standard for High-Visibility BC (] ) - l 4

Apparel," or equivalent revisions, and Iabeled as ANSI 107-2004 standard TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD) P bo-14.dgn o TADOT o TxDOT [owe Tx00T [oxs TxDOT

performance for Class 2 or 3 risk exposure. Class 3 garments should be TRAFFIC ENGINEERING STANDARD SHEETS ©Tx00T Noverber 2002 P p o8 v~

considered for high traffic volume work areas or night time work. REVISIONS 0915 00 228 VARIOUS

g:g}[ 5-10 8-14 oIsT COUNTY SHEET NO.

7-13
SAT BEXAR, ETC. 24
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No warranty of any

TxDOT assumes no responsibility for the conversion

TYPICAL LOCATION OF CROSSROAD SIGNS T- INTERSECT [ON TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING"*

ROAD WORK PACING
ROAD WORK <= NEXT X MILES SIZE 5
NEXT X MILES = | o0 1p1m 620-1bTL N

ROAD WORK

TN s
620-2 1 oap WoRk (Optional

q q
see Note 620-1aT CW20-1D \ - . -
1 and 4 | Sign Conventional| Expressway/ Posted Si gr,1
X p y S
4 INTERSECTED | Block - City <= |1000°-1500" - Hwy Number Road Freeway Speed [Spacing
ROADWAY 1000° -1500° - Hwy = 1 Block - City or Series X
. - 7 I X I 5 o
e X + X 1 4 ee
CROSSROAD Al . N Q \ Exgo MPH  lcapprx.)
1
X X . CSJ WORK 30 120
k * 620-50p | WORK / 5 S8 Gaomsop | MORK cw22 48" x 48" | 48" x 48"
& & ZONE BEGIN min. o TRAFFIC cw23 35 160
TRAFFIC G20-5T | ROAD WORK S R20-5T FINES Ccw25 40 240
R20-5T FINES NEXT X MILES
ROAD WORK DOUBLE
NAvE - - 45 320
XX ML DOUBLE c20-61| e | R20-5qTP | soeeth CW1, CW2,
hew - ARE_PRESENT
G20-2 END A R20-50TP & ___SHE__ CW7, CWs, 36" x 36" 48" x 48" 50 400
G20-1aT  (Optional ROAD WORK CONTRACTOR 55 5002
see Note Cw9o, Cwii,
1 ond 4) | | ROKS MRk W14 60 6002
. . . 620-2 65 7002
May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. CW3, Cw4, 5
(See note 2 below) CW5, CW6, | 48" x 48" | 48" x 48" 0 800
1. The typical minimum signing on o crossroad approoch should be @ "ROAD WORK AHEAD" (CW20-1D)sign ond a CSJ LIMITS AT T-INTERSECTION cws-3, 75 900 2
(620-2) "END ROAD WORK" sign, unless noted otherwise in plans. CwW10, Cwi12 80 1000 2
2. The Engineer moy use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 1. The Engineer will determine the types and location of any additional traffic control devices, 3
with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under such as a flagger and accompanying signs, or other signs, that should be used when work is * *
"Typical Construction Warning Sign Size ond Spacing"). See the "Standard Highway Sign Designs for being performed at or near an intersection.
Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume For typical si in n divided high r nd freeways
crossroads. The Engineer will determine whether a road is low volume. This information shall be shown 2. If construction closes the road ot a T-intersection the Contractor shall place the "CONTRACTOR % For typical sign spacings on divided highways, expressways a ways,

see Part 6 of the "Texas Monual on Uniform Traffic Control Devices"”

in the plons. NAME " (G20-6T) sign behind the Type 3 Barricades for the road closure (see BC(10) also). . . . .
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER The "ROAD WORK NEXT X MILES" left arrow(G20-1bTL) and "ROAD WORK NEXT X MILES" right arrow {TMUTCD) typical application diagrams or TCP Standard Sheets.
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs ore required, these signs will (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans.

A Minimum distance from work area to first Advance Worning sign nearest the

i rt of the minimum requirements. The Engineer/In tor will determine the proper . o .
be considered part of the minimum requirements. The Engineer/Inspector will determi prope work area ond/or distance between each additional sign.

location and spacing of any sign not shown on the BC sheets, Troffic Control Plan sheets or the Work
Zone Standord Sheets.

4, The "ROAD WORK NEXT X MILES"(G20-1aT}sign shall be required at high volume crossroads to advise GENERAL NOTES

motorists of the length of construction in either direction from the intersection. The Engineer 1. Special or larger size signs may be used as necessary.

will determine whether o roadway is considered high volume.
5. Additional traffic control devices may be shown elsewhere in the plons for higher volume crossroads. 2. Distance between signs should be increased os required to have 1500 feet
6. When work occurs in the intersection areq, oppropriote traffic control devices, as shown elsewhere in advance warning.

the plons or as determined by the Engineer/Inspector, shall be in place.

The use of this standord is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

DATE:
FILE:

3. Distonce between signs should be increased as required to have 1/2 mile

SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
WORK AREAS I[N MULTIPLE LOCATIONS WITHIN CSJ LIMITS e !
G20-9TP % % [BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
%’SEK crossroads at the discretion of the Engineer. See Note 2 under “"Typical
BEGIN DO TRAFFIC STAY ALERT OBEY Location of Crossroad Signs".
¥ % 620-57 | ROAD WORK 4 Ra-1 [NoT R20-5T* ¥ | FINES WARNING )
NEXT X MILES Cwi-aL PASS DOUBLE SIGNS 5. Only diamond shaped warning sign sizes are indicated.
XX apésgpr iate) e |
NAME i B e STATE LAW
CW1-4R * ¥G20-67 | DS CHIS-1P | wen R20-50TPX *| Sk TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
!\‘ggk ST @ G20-10T% % R20-3TX % Sign Designs for Texas" monual for complete list of available sign design
CONTRACTOR .
y >M<P|| CW13-1P Type 3 Borricade or X X X X X sizes.
channelizing devices \
o I// A e coog 9 d d 4 4 d d q4

= VA \\L///// _ e — : LI;ZGBEND' :
=> / o::m\ <& / / <& : %o 54 / T = Ol:io ype 3 Barricade

Channel izing Devices

\
q
=> WORK // => /eginning of - SPEED/ P END
SPACE - i
// /l NO-PASSING R2-1| LIMIT NORK ZONE GZC(?ZDT** — Ston

Channel izin o imi line should
Chomne| izing sJ lel'f. . s ROA%NgoRK coordinate @ >< >< See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure odditional with sign Warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still G20-2 % ¥ location NOTES X Spacing char+ or the
within the project Iimits. See the opplicable TCP sheets for exact location and spacing of signs ond TMUTCD for sign
channel izing devices. The Contractor shall determine the appropriate distance spacing requirements.
to be placed on the G20-1 series signs and "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS WORK NEXT X MILES" (G20-5T)sign for each specific project. SHEET 2 OF 12
ke > ¥%620-50P | ore STAY ALERT This distance shall replace the "X" and shall be rounded
BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. gco Traffic
% ¥ G20-5T [ ROAD WORK LIMIT TRAFFIC WARNING No decimals shall be used. 0’5’1’?(’0”5
ROAD NEXT X MILES X*R20-5T | FINES SIGNS I Texas Department of Transportation Stamdond
CLOSED|R11-2 -4 e >< >< DOUBLE STATE LAW (®) The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 - 620-6T ik ¥*¥R20-50TP( ok TALK OR TEXT LATER shall be used as shown on the somple loyout when advance
CVII 6 Barricade or W1 3-1P W20-1E xx | conmcie— ¥ %R2-1 L one Presn | ();ezge-IOT ;2&'3T signs are required outside the CSJ Limits. They inform the
channelizing MPH motorist of entering or leaving a part of the work zone
devices lying outside the CSJ Limits where traffic fines may double BARRICADE AND CONSTRUCT ION
X X X X X X X if workers are present.
/ d d d // d d d d d . . L. PROJECT LlMlT
. ¥ ¥ Required CSJ Limit signing. See Note 10 on BC(1). TRAFFIC
\ 1 | FINES DOUBLE signs will not be required on projects
o <= consisting solely of mobile operations work.
I Chonnelizing ~———CSJ Limit |::> Area for plaocement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) - l 4
/ T g Devices | and other signs or devices as called for on the Traffic FILE: be-14. dgn ov TxDOT |cxs TxDOT[oW: TxDOT | cx: TxDOT
WORK 57 // P X h~/SPEED|R2Z! Control Plan. ©7TxD0T November 2002 cont [sect 408 HIGHWAY
fe—————=
SPACE ROA%NRORK LIMIT @ Contractor will install a regulatory speed |imit sign at Revisions 0915 00 228 VARIOUS
>< >< the end of the work zone. 9-07 8-14 DIST COUNTY SHEET NO.
G20-2 % % 7-13 SAT BEXAR, ETC. 25
I3




TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed limits shall be regulatory, established in accordonce with the “"Procedures for Establishing Speed Zones, "
ond opproved by the Texas Transportation Commission, or by City Ordinance when within Incorporated City Limits.

Reduced speeds should only be posted in the vicinity

No warranty of any

oG Sown e csJ of work activity and not throughout the entire project. e o s
See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
addlflqnu[ advance . . additional advance
signing. or covered during periods when they are not needed. signing.

'JZ%? - - - - - — == N - - — __:4:%;__ - = = = =

TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damaoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

= -
|

il
: @ \ }\\\\\\§§\\\\ AN\

IO |o k)\\\\ b ANNY ANNNNNY b |o |o |o
See General See General
(750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
[ |
WORK
620-5aP
SPEED ZONE
LIMIT A ;’8{}5 620-5aP reEs SPEED = SPEED
7 O e SPEEL LIMIT WORK VZVgNE 620-50p LIMIT
SPEED A ZONE | 620-5aP ->a
R2-1 60 LIMIT 6 O R2-1 7 O R2-1 SPEED SPEED 7 O R2-1
CW3-5 R2-1 LIMIT LIMIT
6 O 6 O R2-1 6 O R2-1
GUIDANCE FOR USE:
LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
This type of work zone speed |imit should be included on the design of 1. Regulatory work zone speed Iirpi’rs should be used only for sections of construction
the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
speed are present in the work zone and modification of the geometrics to 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
Q higher design speed is not feasible. mounting height.
Long/Intermediate Term Work Zone Speed Limit signs, when approved as described 3. ipeed zanz_mg:? Gref'llu“'}omd for one direction of travel ond are normally posted
above, should be posted and visible to the motorist when work activity is present. or eoch direction of travel.
Work activity may also be defined as a change in the roadway that requires 4. Frequency of work zone speed |imit signs should be:
a reduced speed for motorists to safely negotiate the work area, including: 40 mph and greater 0.2 to 2 miles
a) rough road or damaged pavement surface 35 mph and less 0.2 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
c) construction detours 5. Regulatory speed Iimit signs shall have black legend and border on a white reflective
d) grade background (See "Reflective Sheeting” on BC(4)).
e) width
f) other conditions readily apparent to the driver L 6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,
As long as any of these conditions exist, the work zone speed limit signs "WORK ZONE" (G20-5aP) ploque and the "SPEED LIMIT" (R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiary to Item 502.
7. Turning signs from view, laying signs over or down will not be allowed, unless as
SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING" on BC(4).
This type of work zone speed l'imit moy be inc!uded on the desigrj of 8. Techniques that may help reduce traffic speeds include but are not limited to: SHEET 3 OF 12
the traffic control plans when workers or equipment are not behind concrete A. Law enforcement. ' ® Traffic
barrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed next to sign. = 0'[’)%?5%’;:5
in the fravelled way. C. Portable changeable message sign (PCMS). A 7exas Department of Transportation Standard
L. . L. D. Low-power (drone) radar transmitter.
Short Term Work Zone Speed Limit signs should be posted aond visible to the E. Speed monitor trailers or signs.
motorists only when work activity is present. When work activity is not
present, signs shall be removed or covered. 9. Speeds shown on details above are for illustration only. . BARRchDE AND CONSTRUCT lON
(See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED L lMl T
10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system. BC (3) l 4
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No warronty of any
ility for the conversion

TxDOT assumes No responsi

of this standard to other formats or for incorrect results or damages resulting from i+s use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whotsoever.

DISCLAIMER:

TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS

o [

o N =3

g \/ 2

o []

5 1 5 T

_ 7.0° min, — o

2| 0'-6 9.0° max. 2|6 or 3 " omi

& l— = 2 5 9.0° mox. ° H Jp 107 min.

x &N T ~ | greater | l o [ 9.0 max.

WZzzzz—0 | L] SzzZm——0 || <
TN S )

Paved SRTI=7/ 7 Paved ~ //\\\///b\% %‘J *

shoulder shoulder

S

N\ 7S

% Wnhen placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb.
Objects shall NOT be placed under skids as a means of leveling.

% % When plaques are placed on dual-leg supports, they should be attached to the upright nearest the travel lane.
Supplemental plaques (advisory or distance) should not cover the surfoce of the parent sign.

| suport ATTACHMENT FOR SIGN SUPPORTS

shal |l not

W(@ S 'T_ protrude

Attochment to wooden supports
will be by bolts and nuts
or screws. Use TxDOT's or

DATE
FILE

Ad above sign manufacturer’s recommended
ZZQJ)@QEi n procedures for attaching sign
| substrates to other types of
o) P sign supports
Trﬂﬁl*EfE?HQQ Support ///////'
© shall not R@ AD I
FHNE@ protrude < 3
S Al above sign ri ri 1B
DOUBLE O WORIK 1 s oR Nails shall NOT
[ [ I be al lowed.
WHEN
M&ﬁé@ﬁ’%ﬁjgm 'AH EAD Each sign
= Sign supports shall T shall be attaoched
eﬁ;ndamﬂr: I::n directly to the sign
way u| .
bock of the s1gn support. Multiple
substrate. U signs shall not be
FRONT ELEVATION joined or spliced by
Wood, metal or ony means. Wood
Fiber Reinforced Plastic
supports shall not be
Splicing embedded perforated square metal tubing in order to extend post extended or repaired
height will only be al lowed when the splice is mode using four bolts, two o e
above and two below the spice point. Splice must be located entirely behind SIDE ELEVATION Dy splicing or
the sign substrate, not near the base of the support. Splice insert lengths Wood other means.
should be at least 5 times nominal post size, centered on the splice and
of at least the same gauge material.
STOP/SLOW PADDLES CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS

24"

N

STOP/SLOW paddies ore the primary method to control traffic
by floggers. The STOP/SLOW paddle size should be 24" x 24"
as detailed below. 1.
When used at night, the STOP/SLOW paddie shall be
retroreflectorized.

STOP/SLOW paddles may be attached to o staff with o minimum
length of 6’ to the bottom of the sign.

Any lights incorporated into the STOP or SLOW paddle foces
shall only be os specifically described in Section 6E.03 2.
Hand Signaling Devices in the TMUTCD.

wn 3
4,
24"
5.
N 6.
k 24" . k 24" .
Bockground - Red Bockground - Orange
Legend & Border - White Legend & Border - Black

WITHIN THE PROJECT LIMITS

Permonent signs ore used to give notice of traffic lows or regulations, call
attention to conditions that are potentially hozardous to traffic operations,
show route designations, destinations, directions, distonces, services, points
of interest, ond other geographical, recreational, or cultural information.
Drivers proceeding through o work zone need the same, if not better route
guidance as normally installed on @ roadway without construction.

When permanent regulatory or warning signs conflict with work zone conditions,
remove or cover the permonent signs until the permanent sign message matches
the roadway condition.

When existing permonent signs are moved ond relocated due to construction
purposes, they shall be visible to motorists at all times.

[f existing signs ore to be relocated on their original supports, they shall be
instal led on crashworthy bases as shown on the SMD Standord sheets. The signs
shal | meet the required mounting heights shown on the BC Sheets or the SMD
Stondords. This work should be paid for under the appropriate pay item for
relocating existing signs

[f permanent signs are to be removed and relocated using temporary supports,
the Contractor shall use crashworthy supports as shown on the BC sheets or the
CWZTCD. The signs shall meet the required mounting heights shown on the

BC Sheets or the SMD Standards during construction. This work should be paid
for under the appropriate pay item for relocating existing signs

Any sign or traffic control device thot is struck or damaged by the Controctor
or his/her construction equipment shall be replaced as soon as possible by the
Contractor to ensure proper guidance for the motorists. This will be subsidiary
to [tem 502.

GENERAL NOTES FOR WORK ZONE SIGNS

1.
2.
3

4.

5.

1.

2.

1.
1.

2,
3

Contractor shall install ond maintain signs in @ straight ond plumb condition and/or as directed by the Engineer.

Wooden sign posts shall be painted white.
Barricades shall NOT be used as sign supports.
A1l signs shall be installed in accordance with the plans or os directed by the Engineer. Signs shall be used to regulate, worn, and
guide the traveling public safely through the work zone.
The Contractor may furnish either the sign design shown in the plans or in the "Stondard Highway Sign Designs for Texas" (SHSD). The
Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
from the plans. Any variation in the plons shall be documented by written agreement between the Engineer and the Contractor’s
Responsible Person. All changes must be documented in writing before being implemented. This can include documenting the changes in
the I[nspector’s TxDOT diary and having both the Inspector and Contractor initial ond dote the agreed upon changes.
The Controctor shall furnish sign supports listed in the "Compliaont Work Zone Traffic Control Device List" (CWZTCD). The Contractor
shall install the sign support in accordance with the monufacturer’s recommendations. If there is a question regarding installation
procedures, the Contractor shall furnish the Engineer o copy of the manufacturer’'s installation recommendotions so the Engineer can
verify the correct procedures are being followed.
The Controctor is responsible for installing signs on approved supports and replacing signs with domaged or cracked substrates and/or
damaged or marred reflective sheeting as directed by the Engineer/Inspector.
[dentification markings may be shown only on the bock of the sign substrate. The moximum height of letters ond/or compony logos used
for identification shall be 1 inch.
The Contractor shall replace domaged wood posts. New or domaged wood sign posts shall not be spliced.

RAT OF K _( fine the "“Tex 1 niform Troffic

trol Devices" Part 6)

The types of sign supports, sign mounting height,the size of signs, and the type of sign substrates can vary based on the type of
work being performed. The Engineer is responsible for selecting the appropriate size sign for the type of work being performed. The
Contractor is responsible for ensuring the sign support, sign mounting height and substrate meets manufacturer’'s recommendations in

regard to crashworthiness ond duration of work requirements.
a. Long-term stationary - work that occupies a location more than 3 days.

b. Intermediate-term stationory - work that occupies o location more than one daylight period up to 3 days, or nighttime work lasting

more than one hour.

c. Short-term stationory - daytime work that occupies a location for more than 1 hour in @ single daylight period.

d. Short, duration - work that occupies a location up to 1 hour.

e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)

SIGN MOUNTING HEIGHT
The bottom of Long-term/Intermediate-term signs shall be ot least 7 feet, but not more than 9 feet, above the paved surface, except

as shown for supplemental ploques mounted below other signs.

The bottom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surfoce but no more thon 2 feet above

the ground.

Long-term/Intermediate-term Signs may be used in lieu of Short-term/Short Duration signing.
Shor t-term/Short Duration signs shall be used only during daylight and shall be removed at the end of the workday or raised to

appropr iate Long-term/Intermediate sign height

Regulatory signs shall be mounted at least 7 feet, but not more than 9 feet, above the paved surface regardiess of work duration.

F

The Controctor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.

SICN SUBSTRATES
The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer’s recommendations for the type of sign
support that is being used. The CNZTCD Iists eoch substrate that con be used on the different types and models of sign supports

"Mesh" type moterials ore NOT an opproved sign substrate, regordless of the tightness of the weave.

All wooden individual sign panels fobricated from 2 or more pieces shall hove one or more plywood cleat, 172" thick by 6" wide,
fastened to the back of the sign and extending fully across the sign. The cleat shall be ottoched to the back of the sign using wood
screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spoced at 6"

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

REFLECTIVE SHEETING
A1l signs shall be retroreflective aond constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300
for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BCi(1).

White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with g white background.

Orange sheeting, meeting the requirements of DMS-8300 Type Bf. or Type Cp , shall be used for rigid signs with orange backgrounds.
SIGN LETTERS
All sign letters and numbers shall be cleor, and open rounded type uppercase alphobet letters as approved by the Federal Highway
Administration (FHWA) and as published in the "Standard Highway Sign Design for Texas" monual. Signs, letters aond numbers shall be of
first class workmanship in accordance with Department Standords and Specifications.

REMOVING OR COVERING

1.

2.
3

1.

1.
2.

o

N?\m

S

When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.
Long-term stationary or intermediate stationary signs installed on square metal tubing may be turned oway from traffic 90 degrees when
the sign message is not applicoble. This technique may not be used for signs installed in the medion of divided highwoys or near any

intersections where the sign moy be seen from approoching troffic.

Signs installed on wooden skids shall not be turned at 90 degree angles to the roadway. These signs should be removed or completely

covered when not required.

When signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other materials which will cover the
entire sign foce and maintain their opoque properties under outomobile headlights at night, without damaging the sign sheeting.

Burlop shall NOT be used to cover signs.
Duct tape or other adhesive material shall NOT be affixed to a sign face.

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

IGN SUPPORT WEIGHTS

8.

Where sign supports require the use of weights to keep from turning over,
the use of sandbogs with dry, cohesionless sond should be used.

The sandbags will be tied shut to keep the sand from spilling ond to
maintain a constont weight.

Rock, concrete, iron, steel or other solid objects shall not be permitted
for use os sign support weights

Sondbogs should weigh a minimum of 35 Ibs and a moximum of 50 Ibs.
Sandbogs shall be made of @ durable moterial that tears upon vehicular
impact. Rubber (such as tire inner tubes) shall NOT be used.

Rubber bal lasts designed for channelizing devices should not be used for
ballast on portable sign supports. Sign supports designed and manufactured
with rubber boses may be used when shown on the CNZTCD Iist.

Sandbags shall only be placed along or laid over the base supports of the
traffic control device and shall not be suspended above ground level or
hung with rope, wire, chains or other fasteners. Sandbags shall be placed
along the length of the skids to weigh down the sign support.

Sandbags shall NOT be placed under the skid and shall not be used to level
sign supports placed on slopes.

FLAGS ON SIGNS

1.

Flogs may be used to draw attention to warning signs. When used the flag
shall be 16 inches square or larger and shall be orange or fluorescent
red-orange in color. Flags shall not be allowed to cover any portion of
the sign face.
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standord is governed by the "Texas Engineering Practice Act".
of this standard to other formots or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

Max imum 24" 2%6 Sign Sign > Sign Sign
Mox imum ax4 o — A 12 sq. 11:'r. 01‘A | F——1_ iq . Post 4 Post ¢| .~ Post Post—|
21 sq. ft. of wood ] ] 4 S1gn Toce 2x6 H 2 )
: post
/ sign face A | 2x6\§ 27" \\ . 2%6 o g
N n s B : :
I I o o : :
« e S
I H ax4 \ 7 ? 9" HER
wood ¥ 4x4 > 60 x4 <1¢] desirabie <2 desirable
72" block block oo o0
/ post l » HE H :I 18"
I W . e
?':’, 34" min, .m Optional ‘f H
[l _l_ 4 x4 Length of skids may 48" i strong soils, | reinforcing HH
Top wood be increased for minimn i vek 50115, i HH 34° min. in see tne onzico|| | ot
eas [ ofe s, " larger oo i
See BC!(4) post additional stability. i than sign qy s'rr;ong soils, for empedment.
for sign 2x4 x 40" Too HH post} x 18" HH 3 mn. 10
30" height 20" Vi X See BC(4) anchor Stup |83 HH weak soils.
N . " ale
requirement = —j— 2%6 for sign 2_1‘1r ’/2x4 brace ey ar;er HH Anchor Stub |38
heigh-r . oo " sle
N requirement 3/8" bolts w/nuts than sign HH {74 !orger HH
L or 3/8" x 3 1/2" 3 post) —|3|? than sign K
L o U L " =i <% min.) log - i post) ————=13:
L1 N \ screws e e <
|‘ 20 = = 36" z Front 4x4 block 4x4 block i OE:T::O'; ; ) (A::JJBNSTZUD) OPTION 3
Front sice sice irect Embedmen {Anchor Stub and Reinforcing Sleevel) WE:;GS ?'1‘:2’:3'
- [}
SKID MOUNTED WOOD S1GN SUPPORTS PE;:gﬁLDDSQ;Ag:Jr:ETT:DTUsBIINZN SUPPORTS —
LONG/ INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS O
Refer to the CWZTCD and the monufacturer’s installation procedure for each type sign support.
The maximum sign square footage shall adhere to the manufacturer’s recommendation.
Two post installations can be used for larger signs.
16 sq. ft. or less of any rigid sign 11/72" WEDGE ANCHORS
9 sq. ft. or less- substrate listed in section J.2.d of L~ Dia. (typ Both steel and plastic Wedge Anchor Systems as shown
1 °m' exh‘,uded the CWZTCD, except 5/8" plywood. ) on the SMD Standard Sheets may be used as temporary
thinwal | blosti 172" plywood is al lowed. \ sign supports for signs up to 10 square feet of sign
hinwal I plastic face. They may be set in concrete or in sturdy soils
sign only if opproved by the Engineer. (See web address for
5 "Traffic Engineering Standard Sheets" on BC(1)).
i @ 3/8" x 3" gr. 5 bolt 18"
o {2 per support) joining
I sign panel and supports . OTHER DES I GNS
4 MORE DETAILS OF APPROVED LONG/INTERMEDIATE
° . AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
s Direction CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
of Traffic
A 1 3/4" x 1 3/4" x 11 foot GENERAL NOTES
. H 12 ga post " n P S
i (DO NOT SPLICE) 134" x 1374 " x 129" Nominal |number Max i mum Minimum | Drilled 1. Nails may be used in the assembly of wooden sign
:: (hole to hole) 12 ga. support Post of Sq. feet of Soil Holel(s) supports, but 3/8" bolts with nuTs_or 3/8" )'( 3 1/2"
4 1 34" galv. round telescopes into sleeve Size |Posts| Sign Face | Embedment|Required éggnzg';?zz must be used on every joint for final
o 1 N
gy with 5/16" holes = 4 x 4 1 12 36" NO
[ or 1 3/4" x 1 3/4" - ; Thi
[1 . . . . ~ 4 x 4 2 21 36" NO 2. No more thaon 2 sign posts shall be placed within o
[l square tubing 1374 " x1.3/4 " x 52" thole > 7x6 1 21 36" YES 7 ft. circle, except for specific materials noted on the
N! to hole) 12 ga. square perforated - CWZTCD List.
Upright must T I — tubing diagonal brace 5 1x6 | 2 36 36 YES
+e|e§copel+o . I [e o o o #)e o 0o o o Q T TR - 3. When project is completed, all sign supports and
provide 7' height f WOOD POST SYSTEM FOR GROUND foundations shall be removed from the project site.
above pavemen ag" |: 1374 " x 1 3/4 " x 32 (hole ) MOUNTED SIGN SUPPORTS This will be considered subsidiary to Item 502.
Il to hole) 12 ga. square perforated i DS
° tubing cross brace N [ see BC(4) for definition of "Work Duration.”
: N Wood sign posts MUST be one piece. Splicing will
. 3/8" X 4-1/2 gr. * . \
7 J 5 BOLT (TYP.) s | NOT be allowed. Posts shall be painted white.
= N
Q' > A See the CWZTCD for the type of sign substrate
—r—s pin ot angle - o /8 " X 3" that can be used for each approved sign support.
e o needed to ~ I . @ 3/8 3" gr.
- match sideslope i
36 13/4" x 1374 " x 129" [§ : SHEET 5 OF 12
25 thole to hole) H ® Traffic
12 ga. square o ;’ O%erations
Welds to start on E perforated it Te D t t of Tr tati ivision
opposite sides tubing upright : I exas Department of Transportation Standard
going in opposite
directions. Minimum e
weld, do not -2" x 2" x
back fill puddle. 12 ga. 2" x 2" x 59" gfgzéz*i’igizz'de" BARRICADE AND CONSTRUCTION
Id &7 upright (hole to hole)
RN B T | — 12 go. perforated TYPICAL SIGN SUPPORT
weld—— N[ weld starts here tubing skid 2" x 2" x 8"
starts 4 weld | 5 (hole to hole)
here 4 I 12 go. square
SINGLE LEG BASE per forated BC(S5)-14
Side View tubing sleeve
| | welded to skid FILE: bc-14.dgn on: TxDOT [ck: TxDOT Jow: TxDOT [ck: TxDOT
! 60" { (©71xDOT November 2002 CONT [sECT J08 HIGHWAY
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standord is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

DATE:
FILE:

WHEN NOT [N USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . v o
(The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
1. The Engineer/Inspector shall approve al| messages used on portable . .
changeable message signs (PCMS). Phose ] . Cond i '|' i on |_ i S'l's PhGSG 2: POSS | b I e Componen'l' L | STS
2. Messages on PCMS should contain no more thon 8 words (about four to
Signt charocters per word), not including simple words such os *10,” Road/Lone/Romp C List Action to Take/Effect on Travel Location Warning ** Advance
’ , . n m r i it i . . . : :
Messages should consist of a single phase, or two phases that oca ane/Ramp osure S Other Condition List List List List Notice List
alternate. Three-phase messages are not al lowed. Each phase of the
message should convey a single thought, ond must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
Use the word "EXIT" to refer to an exit ramp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
"EXIT CLOSED." Do not use the term "RAMP."
Always use the route or interstate designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
along with the number when referring fo a roadway. CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
When in use the bottom of o stationary PCMS message ponel should be AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
a minimun 7 feet above the roadway, where possible.
The message term "WEEKEND" should be used only if the work is to —
start on Saturdoy morning and end by Sundoy evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual days ond hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY
is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
The Engineer/Inspector may select one of two options which ore avail-
able for displaying a two-phase message on @ PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E UsS XXX SPEED MAY XX
Do not “flash" messages or words included in a message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
should be steady burn or continuous while displayed.
AR Ao AN AR ot o B CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
. Do POt use the word "Donger T messoge, 9ine ' ' LANE LANE GRAVEL LANES USE FOR TO LANE XX PM -
. Do not display the message "LANES SHIFT LEFT" or “LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
on a PCMS. Drivers do not understand the message.
. Do not display messages that scroll horizontally or vertically across NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT UsS XXX USE NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS T0 CAUTION FRI-SUN
. The following table Iists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
are acceptable for use on @ PCMS. Both words in a phrase must be
displayed fogether. Words or phrases not on this Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
dobreviated, unless shown in the TMUTCD. LANES CLOSED PAST NEXT DELAYS TO SAFELY TO
. PCMS character height should be at least 18 inches for trailer mounted
units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
should be legible from ot least 600 feet at night and 800 feet in
daylight. Truck mounted units must hove a character height of 10 inches EXIT RIGHT LN BUMP UsS XXX REDUCE END DRIVE NEXT
‘E’“dh“‘LI’?* befI$g|$lehfrTg g* 'eai* 480 fe:;- boord rother th CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
. Each line of text should be centered on the message boord rather than
left or right justified, CLOSED X MILES XXX FT USE CARE AUG XX
. [f disabled, the PCMS should default to an illegible display that will
not alarm mZ)'roris'rs and will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
bors is appropriote. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
XXXXXXXX STAY
*
WORD OR PHRASE ABBREVIATION WORD OR PHRASE | ABBREVIATION CEIC_)\S/ED % LANES SHIFT in Phose 1 must be used with STAY IN LANE in Phase 2. LimE % % See Application Guidelines Note 6.
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
est Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
oulevard BLVD Monday MON 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT and ALL con be interchanged as appropriate.
ridge BRDG Norma NORM 2. The 1st phose (or both) should be selected from the 2. Roadway designations IH, US, SH, FM and LP can be interchanged as
Connot CANT Nor th N "Road/Lane/Ramp Closure List" and the "Other Condition List". appropr iate.
Center _ CTR Nor thbound (route) N 3. A 2nd phase can be selected from the "Action to Toke/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can
Eggg;mc*'m CONST AHD :orkmg :gING on Travel, Location, General Worning, or Advance Notice be interchonged as appropriacte.
oad Phase Lists". 4, Highwoy names and numbers reploced as appropriate.
CROSSING XING Right Lane RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchonged as needed.
Detour Route DETOUR RTE Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
Do Not DONT Service Road SERV_RD 5. [f two PCMS are used in sequence, they must be separated by 7. FT ond MI, MILE and MILES interchanged as appropriate.
Eost E Shoul der SHLDR a minimum of 1000 ft. Eoch PCMS shall be Iimited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
Eastbound (route) E Slippery SLIP and should be understandoble by themselves. 9. Distonces or AHEAD can be eliminated from the message if a
| cmergency EMER South S 6. For advance notice, when the current date is within seven days location phase is used.
Emergency Vehicle [ EMER VEH Southbound (route) S of the actual work date, calendor doys should be replaced with
Entrance, Enter |ENT Speed SPD days of the week. Advance notification should typically be for
Express Lone EXP LN Street ST no more thaon one week prior to the work.
Expressway EXPWY Sunday SUN SHEET 6 OF 12
)F<XXXAEee:rj )F%EXAE[T) Telephone PHONE o
0g Aheo T TEMP - ° /
Freeway FRAY, FWY Thor S0y THURS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR =t Operations
Freewoy Blocked | FNY BLKD To Downtown TO DWNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | sianeor
Friday FRI Traffic TRAF TRAFF ON T
Hozor ous DFTvir [ AZ DRTVIIG | [ 77 oveers TRV PLASTIC DRUMS PLACED PERPENDICULAR TO IC ON THE
azar dous Moter 10 Tossiis TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION RRICADE A TRUCT
VenTeoponey i HOY Time Winufes [ TIWE WIN OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
. HWY Upper Level UPR LEVEL
Highwoy S Venrcles (s VER, VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- . Worning WARN
17 Tgoren s Wednesday _ WED FULL MATRIX PCMS SIGNS MESSAGE SICN (PCMS)
Junction JCT azégh'r Limit zT LIMIT 1. When Full Motrix PCMS signs ore used, the character height ond legibility/visibility requirements shall be mointained as listed in Note 15 under "PORTABLE
Left LFT WesToound routel W CHANGEABLE MESSAGE SIGNS" above. BC(6)-14
Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the "Flogger Symbol"(CW20-7) are represented grophically on the Full Matrix PCMS sign ond, with the approval of the Engineer, it
Lone Closed LN CLOSED ; shal | maintain the legibility/visibility requirement |isted above. FILE: be-14. dgn ON: TXDOT |ck: TxDOT[ows TxDOT | ck: TxDOT
Will Not WONT
|-°‘{’e" Level LWR LEVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, aond shall not substitute ©TxDOT November 2002 CONT | sECT 08 HIGHWAY
Maintenance MAINT for, or replace that sign. REVISIONS 0915 00 228 VARIOUS
Roadway 4. A full matrix PCMS may be used to simulate o flashing arrow boord provided it meets the visibility, flash rate oand dimming requirements on BC(7), for the 9-07 8-14 oist oty p——
designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13 SAT BEXAR, ETC. 29
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

1. Borrier Reflectors shall be pre-qualified, and conform to the color and

ivi i ; TE H Barrier Reflector on Arrow Boards may be located behind channelizing devices in place for a shoulder
;:;::g:;:zqzeg:I;gﬂgg*:»ro:hzﬁgg,??a|Ap||r(|)§:cg: E?Zgu%gféggrzggner 16" tall plastic bracket toper or merging taper, otherwise they shall be delineated with four (4) channelizing
devices placed perpendicular to traffic on the upstream side of traffic.
shown on BC(1),
2. Color of Barrier Reflectors shall be as specified in the TMUTCD. The
cost of the reflectors shall be considered subsidiary to Item 512.

1. The Flashing Arrow Board should be used for all Iane closures on multi-Ilane roodways, or slow
moving maintenance or construction activities on the travel Ianes.

2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions
Max. spacing of barrier or work on shoulders unless the "CAUTION" display (see detail below) is used.

v 3. The Engineer/Inspector shall choose all appropriote signs, barricades and/or other traffic
reflectors is 20 feet. . . s . M .
Attach the delineators as per control devices that should be used in conjunction with the Flashing Arrow Board.

N . 4. The Flashing Arrow Board should be oble to display the following symbols:
manufacturer’s recommendations.

Barrier
Reflectors

LOW PROFILE CONCRETE BARRIER (LPCB)

° °
° °
° ° °
CONCRETE TRAFFIC BARRIER (CTB) o o
- - - See D & OM (VIA) . .
3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors N ry OR ry
shal | be mounted in gpproximately the midsection of each section of CTB. °
An alternate mounting location is uniformly spaced at one end of each ° °
CTB. This will allow for attachment of a barrier grapple without Install @ minimum of o o o °
damaging the reflector. The Barrier Reflector mounted on the side of 3 Barrier Reflectors ® 0 ° L4 o
the CTB shall be located directly below the reflector mounted on top of o5 per monufoctarer’s .° .‘
the barrier, as shown in the detail above. .
4, Where CTB separates two-way traffic, three barrier reflectors shall be recommendat ions. 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION L °
mounted on each section of CTB. The reflector unit on top shall have
two yellow reflective foces (Bi-Directional)while the reflectors on each
side of the barrier shall have one yellow reflective face, as shown in DEL INEATION OF END TREATMENTS
the detail above. ° ° ° O ° °
5. When CTB seporates traffic traveling in the same direction, no barrier .0. oo o .0. c 000 o .0. 0. 0. O.
reflectors will be required on top of the CTB.
6. Borrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR ° L4 L4 ° ® L
the edgeline being supplemented. CTB'S USED L L LJ LJ LJ LJ
7. Maximum spacing of Barrier Reflectors is forty (40) feet. DOUBLE ARROW
8. Pavement markers or temporary flexible-reflective roodway marker tabs IN WORK ZONES LEFT & RIGHT CHEVRON ARROW
shal | NOT be used as CTB delineation. End treatments used on CTB’s in work LEFT & RIGHT
9. Attochment of Barrier Reflectors to CTB shall be per monufacturer’s zones shall meet crashworthy stondards
recommendat i ons. as defined in the National Cooperative " - ) L .
10.Missing or damaged Borrier Reflectors shall be replaced as directed Highway Research Report 350. Rgfer to 5. [Tyr-’zmoﬁﬁuagf-og';géqu?gﬁéf,;s of four corner lomps flashing simultoneously, or the Alternating
by the Engineer. . i i .
11 S?ngle slgpe borriers shall be delineated as shown on the above detail the CWZTCD List for opproved end 6. The straignht line caution display is NOT ALLOWED.
) ' treatments and manufacturers. 7. The Flashing Arrow Boord shall be capable of minimum 50 percent dimming from rated lamp voltage.

The flashing rate of the lamps shall not be less than 25 nor more than 40 flaoshes per minute.
8. Minimum lomp "on time" shall be opproximately 50 percent for the flashing arrow ond equal
BARR I ER REFLECTORS FOR CONCRETE TRAFF IC BARR I ER AND ATTENUATORS intervals of 25 percent for each sequential phase of the flashing chevron.
9. The sequential arrow display is NOT ALLOWED.
10. The flashing arrow display is the TxDOT standard; however, the sequential Chevron

The use of this stondard is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

display may be used during daylight operations.

11. The Flashing Arrow Boord shall be mounted on a vehicle, trailer or other suitable support.
WARNING L [GHTS 12. A Flashing Arrow Boord SHALL NOT BE USED to laterally shift traffic.
. . . 13. A full motrix PCMS may be used to simulate a Flashing Arrow Boord provided it meets visibility,
1. Warning lights shall meet the requirements of the TMUTCD. flash rate and dimming requirements on this sheet for the same size arrow.

2. Warning lights shgll NOT b(:: ins'rol!ed or.1 barricades. . . . 14, Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roodway
3. Type A-Low Intensity Flashing Worning Lights are commonly used with drums. They are intended to worn of or mork o potentially hozordous to bottom of panel.

area. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "FL". The Type A Warning Lights shall
not be used with signs manufactured with Type B or Cp Sheeting meeting the requirements of Departmental Material Specification DMS-8300.

4, Type-C and Type D 360 degree Steady Burn Lights are intended to be used in a series for delineation to supplement other traffic control REQUIREMENTS
5 o devices. Their use shall be as indicated on this sheet ond/or other sheets of the plans by the designation "SB". MINIMUM
5. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices. TYPE MINIMUM | MINIMUM NUMBER VISIBILITY ATTENTION
6. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning Iight manufacturer will SIZE OF PANEL LAMPS DISTANCE - WHEN NOT IN USE, REMOVE
certify the warning Iights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights. - Flashing Arrow Boords THE ARROW BOARD FROM THE
7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B |30x60 13 3/4 mile shall be equipped with RIGHT-OF -WAY OR PLACE THE
8. The location of warning lights and warning reflectors on drums shall be as shown elsewhere in the plans. C 48 x 96 15 | mile outomatic dimming devices. ?Si%:goéigR?Eglgg gaxgggli
Type € Worning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS
approved substitute mounted on @ 1. Type A flashing warning Iights are intended to warn drivers that they are approaching or are in a potentially hazardous area.

drum adjacent to the travel way. 2. Type A random flashing warning lights are not intended for delineation and shall not be used in a series. FLASH I NG ARRow BOARDS

3. A series of sequential flashing warning lights placed on channelizing devices to form @ merging toper may be used for delineation. If used,
the successive flashing of the sequential worning lights should occur from the beginning of the taper to the end of the merging taper in
order to identify the desired vehicle path. The rate of flashing for each light shall be 65 floshes per minute, plus or minus 10 flashes.

4. Type C and D steady-burn warning lights aore intended to be used in a series to delineate the edge of the travel lane on detours, on lone SHEET 7 OF 12
changes, on lone closures, and on other similar conditions. -

5. Type A, Type C aond Type D warning lights shall be installed ot locations os detailed on other sheets in the plans. §® Opz;’afggns

6. Warning lights shall not be installed on a drum that has a sign, chevron or vertical panel. i Division

7. The maximum spacing for warning lights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS ITexas Department of Transportation Standard

AR REF TOR T PLAST R AS A TITUTE FOR TYP (STEADY RN) WAR HT 1. Truck-mounted attenuators (TMA) used on TxDOT facilities

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS SUBSTITUTE FO E C (STEADY BURN) WARNING L IGHTS must meet the requirements outlinea in the Nationol BARRlCADE AND CONSTRUCTlON

1. A warning reflector or approved substitute may be mounted on a plastic drum as o substitute for o Type C, steady burn warning light at the Cooperative Highway Research Report No. 350 (NCHRP 350)
discretion of the Contractor unless otherwise noted in the plans. or the Monual for Assessing Sofety Hardware (MASH).

2. The warning reflector shall be yellow in color and shall be monufoctured using o sign substrate approved for use with plastic drums |isted 2. EefeT ;OT:ARE CWZTCD for the requirements of Level 2 or ARRO“ PANEL’ REFLECTORS’
on the CWZTCD. eve S. .

3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. 3- $§Zer to the FWZLCD fgr a list g‘: :gprﬁr’r‘;es ThélAs;‘ ted WARN l Nc L IGHTS & AT TENUATOR

Worning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. T in :hgrgl(r;\gunre on Treeways unless otnerwise note
or square.Must have a yellow 5. Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 5. A TMA should be used anytime that it can be positioned
reflective surface area of at least gttaches to the drum. . . . ; ) .. R 30 to 100 feet in advance of the area of crew exposure BC ( 7) = l 4
30 square inches . The side of the warning reflector facing approaching traffic shall have sheeting meeting the color and retroreflectivity requirements for without adversely affecting the work performance. P bo-14.don oo TX00T |CK:TXDOT|DW: 00T Toxs Tx00T

DMS 8300-Type B or Type C. . . . 6. The only reason a TMA should not be required is when @ work -

7. When used near two-woy traffic, both sides of the warning reflector shall be reflectorized. area is spread down the roadway and the work crew is an ©TxDOT_November 2002 CONT | SECT 408 HIGHHAY

8. The warning reflector should be mounted on the side of the handle nearest opproaching traffic. extended distance from the TMA. REVISIONS 0915 | 00 228 VARIOUS

9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 DIsT COUNTY SHEET NO.

-13 SAT BEXAR, ETC. 30
o1




No warranty of any
ility for the conversion

TxDOT assumes no responsi

of this standard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

GENERAL NOTES

1. For long term stationory work zones on freeways, drums shall be used as Hondle 18" min
the primary chonnelizing device.

2. For intermediote term stationary work zones on freeways, drums should be
used as the primary chonnelizing device but may be replaced in tangent
sections by vertical panels, or 42" two-piece cones. In tangent sections

Top should not
allow col lection
of water or

9/16" dia. (typ)

for mounting
signs and

| warning 1ights

one-piece cones may be used with the approval of the Engineer but only debris
if personnel are present on the project at all times to maintain the -
cones in proper position and location. 4" mox
3. For short term stationary work zones on freeways, drums are the preferred 4" min
channel izing device but may be replaced in tapers, transitions and tangent 8" max
sections by vertical panels, two-piece cones or one-piece cones as (typ) EO;?n?;ﬂm 2:.'0;'0?2::8
approved by the Engineer. . .
4, Drums ond all related items shall comply with the requirements of the E:?ng le;;:eAs:;:rEgs 18" x 24" Sign 12" x 24"
rrent version of the "T nual on uni . e - (Moximum Sign Dimension) i
<(:LTJMU$CD)ngsjl":heo"Com;e;l ioﬁfr(cvslohr‘: ;gneoTrgf'lf:grgorTw:?;TIgescl')z;;olligixlces 2" r(leflec'rive shee'r!ng Chevron CWII-B, Oplgosir;o Trtllffic Lane muﬁirllii?ll dPi[:Jr;eoLols
(CWZTCD?. Hy:f;( with the top stripe Divider, Driveway sign D70a, Keep Right  sloping down towards
5. Drums, bases, and related materials shall exhibit good workmanship and being oronge. R4 series or other signs as approved travel way
shal |l be free from objectionable marks or defects that would adversely - é by Engineer
affect their appearance or serviceability. _E h
6. The Controctor shall have a maximum of 24 hours to replace any plastic Q g‘
:;ﬁTsd;S?gzn;;g ;:ra;e(p];;ﬁ:rczzfdgi;:e Engineer/Inspector. The replace- Pl ywood. Al u-ninum or Metal siqn
) substrates shall NOT be used on
GENERAL DESIGN REQUIREMENTS plastic drums
Pre-qualified plostic drums shall meet the following requirements: e—— Taper to ol low
1. Plastic drums shall be o two-piece design; the "body" of the drum shall for stacking a
be the top portion and the "base" shall be the bottom. minimum of §
2. The body and base shall lock together in such a manner that the body . o drums SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
separates from the base when impacted by a vehicle traveling ot a speed g — —~ ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal N - < Base (36"
hondling and/or air turbulence created by passing vehicles. = dia. mox)
3. Plostic drums shall be constructed of lightweight flexible, and
deformoble materials. The Contractor shall NOT use metal drums or
single piece plastic drums as channelizaotion devices or sign supports. . . . 1. Signs used on plastic drums shall be monufactured using
4, Drums shall present o profile that is a minimum of 18 inches in width I_h;sfgg:‘."éf]snno*s'mznge% substrates |isted on the CWZTCD.
at the 36 inch height when viewed from any direction. The height of 0 cation.  >ee notre
drum unit (body ing'rol led onlbuse) shal | ge (In min':mum of 36 ;gches and CW1-6L and the CWZTCD list for 2. Chevrons and other work zone signs with an orange background
24" providers of opproved )

a maximum of 42 inches.

5. The top of the drum shall have o built-in hondle for easy pickup and
shall be designed to drain water and not collect debris. The handle K3
shall have @ minimum of two widely spaced 9716 inch diometer holes to
al low attachment of a warning |ight, warning reflector unit or approved
compliant sign. 12"

6. The exterior of the drum body shall have a minimum of four alternating

shal | be manufactured with Type B or Type Cp Orange
sheeting meeting the color ond retroreflectivity requirements
of DMS-8300, "Sign Face Material," unless otherwise
specified in the plans.

Detectable Pedestrian
Barricades

w~
2

“

Vertical Panels shall be manufactured with orange and white
sheeting meeting the requirements of DMS-8300 Type A

orange and white retroreflective circumferential stripes not less than Eg?'['?g?“ﬁq;‘;’f‘,::zl. ling Diogonal stripes on Vertical Ponels shall siope down toward
4 inches nor greater thaon 8 inches in width. Any non-reflectorized 36" the intended traveled lane.
space between any two adjacent stripes shall not exceed 2 inches in | 4 4 ot . Crext mbolic) b, ’
width, . er sign messages (text or symbolic) may be used as

7. Bases shall have a maximum width of 36 inches, a maximum height of 4 36" 8" approved by the Engineer. Sign dimensions shall not exceed
inches, and a minimum of two footholds of sufficient size to allow base 18 inches in width or 24 inches in height, except for the R9
to be held down while separating the drum body from the base. A series signs discussed in note 8 below.

8. Plastic drums shall be constructed of ultra-violet stobilized, orange,
high-density polyethylene (HDPE)} or other approved material. 5. Signs shall be installed using o 1/2 inch bolt (nominal)

ond nut, two washers, and one locking washer for each
connection.

45°}/‘\5/[,\x

4" Orange
4" White Detectable Edge

9. Drum body shall have a maximum unbal lasted weight of 11 Ibs.
10.Drum ond base shall be marked with manufocturer’s nome ond mode! number.

6. Mounting bolts and nuts shall be fully engaged and
adequately torqued. Bolts should not extend more than 1/2
inch beyond nuts.

RETROREFLECTIVE SHEETING

1. The stripes used on drums sholl be constructed of sheeting meeting the
color and retroreflectivity requirements of Departmental Materials
Specification DMS-8300, “"Sign Face Materials."” Type A reflective
sheeting shall be supplied unless otherwise specified in the plans. 2" Mox.

2. The sheeting shall be suitable for use on and shall adhere to the drum
sur face such that, upon vehicular impact, the sheeting shall remain
adhered in-place and exhibit no delaminating, cracking, or loss of
retroreflectivity other thon that loss due to abrasion of the sheeting 8

~

Chevrons may be placed on drums on the outside of curves,
on merging tapers or on shifting tapers. When used in these
locations they may be placed on every drum or spaced not
more than on every third drum. A minimum of three (3)
should be used at each location called for in the plans.

R9-9, R9-10, R9-11 ond R9-110 Sidewalk Closed signs which

sur face. . . . .
DIRECTION INDICATOR BARRICADE DETECTABLE PEDESTRIAN BARRICADES ore 24 inches wide may be mounted on plostic drums, with
— - — - approval of the Engineer.
ALLAST 1. The Direction Indicator Barricade may be used in topers, 1. Wnen existing pedestrion facilities are disrupted, closed, or
BALLAS transitions, and other areas where specific directional relocated in a TTC zone, the temporary facilities shall be

detectable and include accessibility features consistent with

guidance to drivers is necessary. X P N PR
the feotures present in the existing pedestrion facility

1. Unbal lasted boses shall be large enough to hold up to 50 Ibs. of sond. 2. If used, the Direction Indicator Barricade should be used SHEET 8 OF 12

2. Where pedestrians with visual disabilities normally use the
closed sidewalk, a device that is detectable by a person
with a visual disability traveling with the aid of a long cane

This base, when filled with the ballast material, should weigh between in series to direct the driver through the tronsition ond into
35 Ibs (minimum) ond 50 Ibs (maximum). The ballast may be sand in one the intended travel lane.

§® Traffic
= Operations

DATE
FILE

to three sandbags separate from the base, sand in a sand-filled plastic 3. The Direction Indicator Barricade shall consist of One-Direction

base, or other ballasting devices as approved by the Engineer. Stacking
of sandbags will be allowed, however height of sandbags above pavement
surface may not exceed 12 inches.

2. Bases with built-in ballast shall weigh between 40 Ibs. and 50 Ibs.
Built-in ballast can be constructed of an integral crumb rubber base or

Large Arrow (CW1-6) sign in the size shown with a black arrow

on a bockground of Type B or Type Cp Orange retroreflective sheeting
above a rail with Type A retroreflective sheeting in alternating 4"
white ond orange stripes sloping downword ot an angle of

45 degrees in the direction road users are to pass. Sheeting types
shal |l be as per DMS 8300.

shall be placed ocross the full width of the closed sidewalk.
Detectable pedestrian barricades similar to the one pictured
above, longitudinal channelizing devices, some concrete
barriers, and wood or chain link fencing with a continuous
detectable edging con satisfoctorily delineote o pedestrion
path.

Tape, rope, or plastic chain strung between devices are not

I Texas Department of Transportation s”,;",’,ﬁ,’g:’d

BARRICADE AND CONSTRUCTION

a solid rubber base. 4. Double orrows on the Direction Indicotor Barricade will not be A ! ©
3. Recycled truck tire sidewalls may be used for ballast on drums approved al lowed. detectable, do not comply with the design standards in the CHANNEL lz l NG DEV l CES
for this type of ballast on the CWZTCD Iist. 5. Approved manufacturers are shown on the CWZTCD List. Americans with Disabilities Act Accessibility Guidelines

4, The ballast shall not be heavy objects, water, or ony material that
would become hazordous to motorists, pedestriaons, or workers when the
drum is struck by a vehicle.

5. When used in regions susceptible to freezing, drums shall have drainage

Bal last shall be as approved by the monufacturers instructions.

for Buildings and Facilities (ADAAG)" and should not be used
as a control for pedestrian movements.

Worning lights shall not be attached to detectable pedestrian
barricades.

Detectable pedestrian barricades may use 8" nominagl

BC(8)-14

holes in the bottoms so that water will not collect and freeze becoming bor:ll'icade_;ai Is as s:zwn O:_BC( 10) D'jclwid?s ;TO'rf'rheh‘roz FILE: be-14.dgn on: TxDOT [ck: TxDOT [ow: TxDOT [cxs TxDOT
a hazord when struck by @ vehicle. rail provides a smoo continuous rail suitable for han
6. Ballast shall not be placed on top of drums. trailing with no splinters, burrs, or sharp edges. ©Tx00T_Noverber 2002 CONT | sEcT 08 iy
> REVISIONS 0915 | 00 228 VARIOUS
7. Adhesives may be used to secure base of drums to pavement. 4-03 7-13
DIsT COUNTY SHEET NO.
9-07 8-14 SAT BEXAR, ETC. 31
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No warranty of any
ility for the conversion

TxDOT assumes No responsi

The use of this standord is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

depth

F1XED
(Rigid or self-righting)

6. Pavement surfaces shall be prepored in @ manner that ensures proper bonding

between the odhesives, the fixed mount bases and the pavement surface.
self-righting chevrons may be used to supplement Adhesivecsj :r_mll be prepared ond applied occording to the monufocturer's

. . recommendat ions.

DRIVEABLE plastic drums but not fo replace plastic drums. 7. The installation and removal of channelizing devices shall not cause
detrimental effects to the final pavement surfoces, including pavement
surface discoloration or surface integrity. Driveable boses shall not be
permitted on final pavement surfaces. The Engineer/Inspector shall approve
all application and removal procedures of fixed bases.

For Long Term Stationary use on tapers or
transitions on freeways and divided highways

Fixed Base w/ Approved Adnhesive 6
(Driveable Base, or Flexible
Support can be used)

8" to 12" 8" to 12 8" to 12" 8" to 12" 127 1. r;t‘i':nrﬁv;?;eszgl:zbg al\éef;;g:; rectangle with a
'<—>| ini i Yy i .
T 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
z change of alignment with the direction of travel Work Zone channelizing devices illustrated on this sheet may be installed
= ond provide additional emphasis ond guidance for in close proximity to traffic ond are suitable for use on high or low
© . 18" vehicle operators with regaord to changes in speed roadways. The Engineer/Inspector shall ensure that spacing ond
4" § e ‘é Min. horizontal alignment of the roadway. plocement is uniform and in accordance with the "Texas Manual on Uniform
See aa" |+ See . 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). . ]
i note 7 min 4 5 4 note 7 T side of a sharp curve or turn, or on the far side 2. Channelizing devices shc?wn on this sheet may r'mve Q drlvt::at?le, f|>_<ed or
45 § of an intersection. They shall be in line with por'robl(:: t_)ose.' The requirement for self-righting channelizing devices must
® and at right angles to approaching traffic. be spec:f!ed in frhe General No‘_res or other plon sheets. .
4" ° Spacing should be such that the motorist always Chonnel izing dEVICE§ on self:rlghhng suppor ts SI"Iould be used in work zone
VP-1R ° v has three in view, until the change in alignment areas \t:here channe | izing devices are f‘r(_equen‘rly impacted by er:rc_]n‘r veh!cles
VP-1L » eliminates its need. or vehicle related wind gusts moking alignment of the channelizing devices
© .. difficult to maintain. Locations of these devices shall be detailed else-
Fixed Base Sur foce I - . 4. To be effective, the chevron should be visible where in the plans. These devices shall conform to the TMUTCD and the
w/ Approved Mount Roadway ‘E Rigid 36 for ot leost 500 feet. "Compliant Work Zone Traffic Control Devices List" (CWZTCD).
Adhesjve Base Surface 5 Suppor't 5. Chevrons shall be orange with a black nonreflec- 4. The Contractor shall maintain devices in a clean condition and replace
/ N\ i TAS A A~ o tive legend. Sheeting for the chevron shall be domaged, nonreflective, foded, or broken devices and_boses as fequzred by
. retroreflective Type Br or Type Cr. conforming to the Engineer/lnspec'roc. The Contractor shall be required to maintain proper
.| = “self-righting . e Depar tmental Material Specification DMS-8300, device spacing ond alignment.
18 -+ Support 12" minimum = unless noted otherwise. The legend shall meet the 5. Portoble bases shall be fabricated from virgin and/or recycled rubber. The
Y embedment — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.

Vertical Panels (VP’s} are normally used to channelize

traffic or divide opposing lanes of traffic.

8" to 12" 2. VP's may be used in daytime or nighttime situations.

|<—>| They may be used at the edge of shoulder drop-offs and
— other areas such as lane transitions where positive

CHEVRONS

DATE
FILE

doytime and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
Manual Appendix B "Treatment of Pavement Drop-offs in
24" Work Zones" for additional guidelines on the use of
) VP's for drop-offs. Minimum Suggested Maximum
min. 36" 3. VP's should be mounted back to back if used at the edge Desirable Spacing of
min. of cuts odjacent to two-way two lane roadways. Stripes Ps%se*e%d Formula Taper Lengths Channel izing
are to be reflective orange and reflective white and * % Devices
should always slope downward toward the travel lane. * 10° 11° 12° On a Oon a
4. VP's used on expressways and freeways or other high Of fset|Offset|0Offset| Taper | Tangent
speed roadways, may have more than 270 square inches 30 2| 150°] 165°| 180’ 30’ 60’
of retroreflective area focing traffic. ws - - - — -
5. Self-righting supports are available with portable base. 35 |L- B0 205"| 225°) 245 35 70
See "Compliant Work Zone Traffic Control Devices List" 40 265 | 295’ | 320’ 40 80’
(CWZTCD). 25 250°] 495° 7 25" 7
6. Sheeting for the VP's shall be retroreflective Type A 50' n 540[ - 90[
R conforming to Departmental Material Specification DMS-8300, 50 500 | 550°| 600 50 100
. . unless noted otherwise. 55 550'| 605'| 660" 55 110°
(Rigid or self-righting) 7. Where the height of reflective material on the vertical 0 L=WsS 500" 660" | 720° 50" TTE
panel is 36 inches or greater, a panel stripe of LONGITUDINAL CHANNELIZING DEVICES (LCD)
PORTABLE 6 inches shall be used. 65 650°| 715'| 780’ 65° 130
- 1. LCDs are crashworthy, |ightweight, deformoble devices that ore highly visible, have good torget value ond can be 70 700 | 770'| 840" 70" 140"
connected together. They ore not designed to contain or redirect a vehicle on impact. - - - - -
VERTICAL PANELS (VPs) 2. LCDs may be used instead of a line of cones or drums. 75 750'| 825'| 200 75 150
3. LCDs shall be placed in accordance to application and installation requirements specific to the device, and 80 800’ | 880°| 960’ 80 160’
used only when shown on the CWZTCD Iist.
4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. Lol *9$J°p:rT 'e”‘J*’(’FST“;Jvew?;?:+;°“;‘dgff°f:- T
5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers i ength of Taper : = ° se :
S=Posted Speed (MPH)
on BC(7) when placed roughly parallel to the travel Ianes.
. . s 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
1. Troff (TLD) ar
gzrl’?ritlezgio;Ode\I/?c::nZe[s);Zégzrio goheerg z sheeting meeting the requirements for barricade rails as shown on BC(10) placed near the top of the SUGGESTED MAXIMUM SPACING OF
. LCD along the full length of the device.
normal one-way roadway section to two-way A
operation. OTLD's are used on temporary CHANNEL [ZING DEVICES AND
12" CW6-4 centerlines. The upword and downward orrows MINIMUM DESIRABLE TAPER LENGTHS
fe——— on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
) N 0 Pane! traffic on either side of the divider. The
O:,rsd base is secured to the pavement with an 1. Water ballasted systems used as barriers shall not be used solely to channelize road users, but also to protect the
Q b Q:I‘Su'ro i ack adhesive or rubber weight to minimize movement work space per the appropriate NCHRP 350 crashworthiness requirements bosed on roadway speed ond barrier applicotion.
caused by a vehicle impact or wind gust. 2. Water ballasted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
18" ’7 . . . . . or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings. -
<1 2. The OTLD may be used in combination with 42 3. Water ballasted systems used as barriers shall be placed in accordance to application and installation requirements §® o Zfafggns
cones or VPs. specific to the device, and used only when shown on the CWZTCD Iist. . Il?Jivision
36" Portable, 3. Spocing between the OTLD shall not exceed 500 4. Water ballasted systems used as barriers should not be used for a merging taper except in low speed (less than 45 MPH) I Texas Department of Transportation Standard
[Fixed or . fp + 22.. W VPs placed bet urbaon areas. When used on @ taper in o low speed urbon area, the taper shall be delineated and the taper length
Driveable Base eet, 4c° cones or Vs placed be :_'een . should be designed to optimize road user operations considering the available geometric conditions.
may be u::ed, the OTLD"s should not exceed 100 foot spacing. 5. When water ballosted systems used as barriers have blunt ends exposed to traffic, they should be attenuated
or may De 4. The OTLD shall be orange with a black non- as per manufacturer recommendations or flared to a point outside the clear zone.
OI:OLQ?I::; reflective legend. Sheeting for the OTLD shall BARR l CADE AND CONSTRUCT lON
) be retroreflective Type B or Type Cg conforming CHANNEL lz l NG DEv l CES
_ / to Depar tmental Maf?riol Specification DMS-8300, If used to channelize pedestrians, longitudinal chonnelizing devices or water ballasted
) ( ) unless noted otherwise. The legend shall meet systems must have o continuous detectable bottom for users of long canes and the top
the requirements of DMS-8300. of the unit shall not be less than 32 inches in height.
HOLLOW OR WATER BALLASTED SYSTEMS USED AS e bo-14.dgn o TADOT o TxDOT [owe Tx00T [oxs TxDOT
©7TxDOT  November 2002 cont [sect 408 HIGHWAY
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS e e e
9-07 8-14 DIsT COUNTY SHEET NO.
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this standard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whotsoever.

DISCLAIMER:

TYPE 3 BARRICADES Each roadway of a

- - - - divided highway shall be ROAD e 1. Wnhere positive redirectional
1. Refer to the Compliont Work Zone Traffic Control Devices List (CWZTCD) barricaded in the same monner. RI-2 |~ 'AcED Ity | 620-6T capability is provided, drums
for details of the Type 3 Barricodes and o list of all materials _STATE__ moy be omitted
used in the construction of Type 3 Barricades. CONTRACTOR 2. Plastic cons'rr:JcHon fencin
2. Type 3 Barricodes shall be used ot each end of construction * moy be used with druns for 9
projects closed to all traffic. — !
safety as required in the plons.
downward in the direction toward which traffic must turn in detouring. 3. Vertical Panels on flexible support

3. Barricades extending ocross a roadway should have stripes that slope PRy
When both right aond left turns are provided, the chevron striping may z, may be substituted for drums when the

slope downward in both girecﬂons from the cen'ren: :_)f the barricade. g,"'f > : 2 Typ-icol shoulder width is less than 4 feet.
Where no turns are provided at a closed road striping should slope = 2, ; —= Plastic Drum 4, When the shoulder width is greater

downward in both directions toward the center of roadway. than 12 feet, steady-burn lights
’

4. Striping of roils, for the right side of the roadway, should slope PERSPECTIVE VIEW _ .
downward to the left. For the left side of the roadway, striping may be omitted if drums are used.
should slope downword to the right. These drums 5. Drums must extend the length

5. Identification markings may be shown only on the back of the are not required of the culvert widening.

barricade rails. The maximum height of letters and/or company |ogos on one-way roadway

used for identification shall be 1",

6. Barricades shall not be ploced parallel to traffic unless an adequote PERSPECTIVE VIEW — EGEND
clear zone is provided. Roadway (] L
7. Warning lights shall NOT be installed on barricades. . @ i
8. Where barricaodes require the use of weights to keep from turning over, -2 K <|D Plastic drum
the use of sondbogs with dry, cohesionless sond is recommended. The . . ‘H=H’ 55 g
sondbags will be tied shut to keep the sand from spilling and to The three rails on Type 3 borricaodes ® » o - Plostic drum with steady burn Iight
maintain @ constant weight. Sond bags shall not be stacked in @ manner shal | be reflectorized orange and 10" 2y - CID or yellow warning reflector
that covers ony portion of a barricade rails reflective sheeting. reflective white stripes on one side E = 4% @ _/\
Rock, concrete, iron, steel or other solid objects will NOT be facing one-way traffic and both sides o e : n rn warning |iaht
permitted. Sandbags should weigh a minimum of 35 Ibs ond o moximum of for two-woy troffic. R [Tl . Il M ] Q 2 é 2 Zre;J:TIZ: wo:l:in; Eef:gcfor
50h!bs.I Sar}dbagi s:otl)tl) be (modg of g.durgble mg'rte;rn):l ;htll'lr 'rec:rts) uponcI Barricade striping should slant I_J I_J I_J |_|_| : § 5
vehiculor impact. Rubber (such as tire inner tubes) shall not be use downward in the direction of detour. sol =
for sandbags. Sandbags shall only be placed along or upon the base e S %P % .
supports of the device and shall not be suspended above ground level g 2| » Ir_lgreoie nurberhz_:f DLOS;;Q df:mihon the
or hung with rope, wire, chains or other fasteners. 1. Si houl t i t ts ot a 7 foot . ca| g ] side of approaching traffic i1t The crown
9. Sheeting for barricades shall be retroreflective Type A conforming ' ;;g:ii:goﬁe?ggfr muzezge?no;nggg::gsn T::p[sxi);n: ghozl d bgo a 8’ max. length Type 3 Barricades € : N - width mgkes it necessary. (minimum of 2
to Departmental Material Specification DMS-8300 unless otherwise noted. minimum of 10 feet benind Type 3 Borricades <a|l © ond moximum of 4 drums)
2. Advance signing shall be os specified elsewhere in the plans. PLAN VIEW @ @
Barricades shall NOT PLAN VIEW
be used as a sign support.
TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS
Minimum
SRy & & & A Ta1S GEVICE SHlLL NOT O USED O
a0 NN Sheet ing . CONES PROJECTS LET AFTER MARCH 2014,
6" 6" 7 inches.

DATE
FILE

orange = —r—
TYPICAL STRIPING DETAIL FOR BARRICADE RAIL iy { FR
— wi ! e 2"
4’ min., 8 max. I 4"
I | orange 2"
3u-4 2" mox. 4.
. 3" min. T 2" 42" EDGEL INE
B white 6" min. 4
g, aze - 2" to 6" CHANNEL 1 ZER
o < 2" min.
T 28" min. 4" min. 3" min.
e IS4 in.
stiffener (Ll 4D & & & & & &4 28" 28"
[ . min. min. h
Flat rail . . .. . .
. .. . 1. This device is intended only for use in place of a vertical panel to
Stiffener moy be inside or outside of support, but no more thon — — channel ize traffic by indicating the edge of the travel lane. It is
2 stiffeners shall be al lowed on one barricade. not infended to be used |'n +r0ns'|+ions or fapers.
_p: _p: 2. This device shall not be used to separate lanes of traffic (opposing
TYPICAL PANEL DETAIL Two-Piece cones One-Piece cones Tubulor Morker or otherwise) or warn of objects.
FOR SKID OR POST TYPE BARRICADES 3. This device is bosed on a 42 inch, two-piece cone with an alternate
striping pattern: four 4 inch retroreflective bands, with an
" . . . approximate 2 inch gap between bonds. The color of the band should
Alternate Alternate GD 28" Cones shall have g minimum weight of 9 1/2 Ibs. correspond to the color of the edgeline (yellow for left edgeline,
42" . .« . . £ white for right edgeline) for which the device is substituted or for
2" 2-piece cones sho'll hov.e a minimum weight o which it supplements. The reflectorized bands shall be retroreflective
) . 30 Ibs. including base. Type A conforming to Deportmental Material Specification DMS-8300,
Approx. Drums, vertical panels or 42" cones Approx. (ID unless otherwise noted.
| 50 | at 50" maximum spacing | 50° 4, The base must weigh a minimum of 30 Ibs.
) | | | | ) T 1. Traffic cones and tubular markers shall be predominantly orange, and SHEET 10 OF 12
Min. 2 drums Min. 2 drums meet the height and weight requirements shown above. %@ Traffic
or 1 Type 3 or 1 Type 3 2. One-piece cones have the body and base of the cone molded in one consolidated = Oge;rgt.ions
barr icade ClD STOCKPILE barricade unit. Two-piece cones have a cone shaped body and a separate rubber base, I Texas Department of Transportation Standory
or ballast, that is added to keep the device upright and in place.
3. Two-piece cones may have a handle or loop extending up to 8" above the minimum
ClD height shown, in order to aid in retrieving the device.

o - - B q  TetiechIve. bonds ds shown dsove, The reflect ive bends shol | hove.a spogt. sealed BARRICADE AND CONSTRUCTION
On one-way roads Desirable 8;?;38313;: g?d meet the requirements of Departmental Moterial Specification CHANNEL lz l NG DEv l CES

downstream drums H H . . . . .
or barricode may be sfocl;gucl)zfé?gghon Channelizing devices parallel to traffic 5. 28" cones ond tubulor morkers aore generally suitable for short duration and
omitted here cleor zone should be used when stockpile is short-term stationory work os defined on BC(4). These should not be used
* within 30’ from travel lane. for intermediate-term or long-term stationary work unless personnel is on-site
to maintain them in their proper upright position. BC ( ] 0) - ] 4
<= 6. 42" two-piece cones, vertical ponels or drums ore suitable for all work zone
I - N N - N N - N N - N N durations. FILE: bc-14. dgn on: TxDOT [ck: TxDOT Jow: TxDOT [ck: TxDOT
=> 7. Cones or tubular markers used on each project should be of the same size ©TxDOT November 2002 CONT |sECT 408 HIGHWAY
and shape. REVISIONS 0915 | 00 228 VARIOUS
9-07 8-14
TRAFFIC CONTROL FOR MATERIAL STOCKPILES 13 o] _con | s
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

WORK ZONE PAVEMENT MARKINGS

GENERAL

REMOVAL OF PAVEMENT MARKINGS

1. The Contractor shall be responsible for maintaining work zone ond
existing pavement markings, in accordance with the standard

specifications and special provisions, on all roadways open to traffic

within the CSJ limits unless otherwise stated in the plans.

2. Color, potterns and dimensions shall be in conformance with the
"Texas Manual on Uniform Traffic Control Devices" (TMUTCD).

3. Additional supplemental pavement marking details may be found in the
plans or specifications

4. Povement markings shall be installed in accordance with the TMUTCD
and as shown on the plans

5. When short term markings are required on the plans, short term
morkings shall conform with the TMUTCD, the plans ond details as
shown on the Standard Plan Sheet WZ (STPM).

6. When stondard pavement markings are not in place ond the roadway
is opened to traffic, 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.

7. All work zone pavement morkings shall be installed in occordance
with [tem 662, "Work Zone Pavement Markings. "

RAISED PAVEMENT MARKERS

1. Raised pavement markers are to be placed according to the patterns
on BC(12)

2. All raised pavement markers used for work zone morkings shall meet

the requirements of [tem 672, "RAISED PAVEMENT MARKERS" and Departmental

Material Specification DMS-4200 or DMS-4300.

PREFABRICATED PAVEMENT MARKINGS

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

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

MAINTAINING WORK ZONE PAVEMENT MARKINGS

1. The Contractor will be responsible for maintaining work zone pavement
markings within the work Iimits.

2. Work zone pavement markings shall be inspected in accordance with
the frequency and reporting requirements of work zone traffic control
device inspections as required by Form 599.

3. The markings should provide a visible reference for a minimum
distance of 300 feet during normal daylight hours and 160 feet when
illuminated by automobile low-beam headlights at night, unless sight
distonce is restricted by roadway geometrics.

FS

Markings failing to meet this criteria within the first 30 days aofter
placement shall be replaced at the expense of the Contractor as per
Specification [tem 662.

1. Pavement morkings that are no longer applicable, could create confusion

or direct a motorist toward or into the closed portion of the roadway
shall be removed or obliterated before the roadway is opened to traffic.

The above shall not apply to detours in place for less thon three
days, where flaggers and/or sufficient channelizing devices are used
in lieu of markings to outline the detour route.

Pavement markings shall be removed to the fullest extent possible,

so as not to leave a discernoble maorking. This shall be by ony method
approved by TxDOT Specification Item 677 for "Eliminating Existing
Pavement Markings ond Markers".

The removal of pavement morkings may require resurfacing or seal
coating portions of the roadwoy os described in [tem 677.

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

Blast cleaning moy be used but will not be required unless specifically
shown in the plaons

Over-painting of the markings SHALL NOT BE permitted.

Removal of raised pavement morkers 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 stated in the plans.

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

morkings for periods less than two weeks when approved by the Engineer.

Temporory Flexible-Reflective
DEPARTMENTAL MATERIAL SPECIFICATIONS
Roadway Morker Tabs
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFFIC BUTTONS DMS-4300
EPOXY AND ADHESIVES DMS-6100
TOP VIEW FRONT VIEW SIDE VIEW

BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
T %//X///////////////x/////% PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
2" TEMPORARY REMOVABLE, PREFABRICATED DMS-8241

l PAVEMENT MARKINGS

— TEMPORARY FLEXIBLE, REFLECTIVE

e 4y — ROADWAY MARKER TABS DMS-8242

Adhesive pod
Height of sheeting
is usually more thon
1/4" ond less thon 1",

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

1. 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 occepted by the

Engineer or designated representative. Sampling ond testing is not
normally required, however at the option of the Engineer, either "A"
or "B" below moy be imposed to assure quality before plocement on the
roadway.

A. Select five (5) or more tabs at random from each lot or shipment
aond submit to the Construction Division, Materials and Pavement
Section to determine specification compliance.

B. Select five (5) tabs and perform the following test. Affix five
(5) tabs at 24 inch intervals on on asphaltic pavement in a
straight line. Using a medium size passenger vehicle or pickup,
run over the markers with the front and rear tires at a speed
of 35 to 40 miles per hour, four (4) times in each direction. No
more than one (1) out of the five (5) reflective surfaces shall
be lost or displaced as a result of this test.

3. Small design varionces may be noted between tab monufacturers.

4. See Standard Sheet WZ(STPM) for tab placement on new pavements. See

Stondard Sheet TCP{7-1) for tab plocement on seal coat work

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

1. Raised pavement markers used os guidemarks shall be from the approved
product list, ond meet the requirements of DMS-4200.

2. All temporary construction raised pavement morkers provided on @
project shall be of the some monufacturer.

3. Adnesive for guidemarks shall be bituminous material hot applied or
butyl rubber pad for all surfaces, or thermoplastic for concrete
sur faces.

Guidemarks shall be designated as:
YELLOW - (two amber reflective surfaces with yellow body)
WHITE - (one silver reflective surfoce with white body).

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

SHEET 11 OF 12
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damaoges resulting from its use.

DISCLAIMER:

DATE:
FILE:

PAVEMENT MARKING PATTERNS

10 to 12" Type II-A-A <:|

10 to 12" <;;| Type I1-A-A
i /\u _{nooonoo noooQoo
L} O O / ooa oo oo ooa
\ T Y|| ﬁ yoooDOOODOOODOOOTDOAODOOODOOODO
Yell
|:',> ellow el low ':|1> Type I1-A-A

Type Y buttons
RAISED PAVEMENT MARKERS - PATTERN A

REFLECTORIZED PAVEMENT MARKINGS - PATTERN A

<§:, Type 11-A-A <};.

& oony DOOODOOODOOODOOODOOOD
I —-& —— —— ooan OOAOOOD_ oo oo a a
|:',> " Yel low Ell> N— j
4 to 8 Type Y buttons ¢ 1o 8" Type I11-A-A

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B

Pattern A is the TXDOT Standord, however Pattern B may be used if approved by the Engineer.
Prefabricated markings may be substituted for reflectorized pavement markings.

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

Type I-C

oOoDooopmooopmooopmooopnooonpnooopmooonmooonmooonooonn

<:| Type W bu-H'ons/ /Type I-C or II-C-R <ZI
<

WhHeL
—

ooo ooo ooo ooo ooo ooo
Type I-A

N Type Y buttons
omooobmoooOmooOoOOdOOOODOOOODOOOODOOOODOOODOOOOOOOD

opgooopmooopmooopmooopmooopmooopmooopmooopmooonooonn

/
E:> Yel low Type I-A/ Type Y buttons
- \hite —— —— — ooa ooag ooa ooao ooag ooo
|::> Yr Type W bu‘H'onS—\ Type 1-C or 1I-C-R
omooobmoooOdoooOdmoooOdodomooopdooomooomooondoooan

REFLECTORIZED PAVEMENT MARKINGS

Prefabricated markings may be substituted for reflectorized pavement morkings.

RAISED PAVEMENT MARKERS AN
Type I-C

EDGE & LANE LINES FOR DIVIDED HIGHWAY

<:| /Type [-C <:|
ooao

——— . /— ——— ——— ooao ooao ooo ooo ooo
Whnite <;;| Type L1-A-A Type Y buttons
- oomooouogdoonooounooonooonoFonoooonooonooooomoooaO
/' o§>nooo ocoomooobmooomooononooomooomooonoooOdo0oOO0O
E:> — . — - YellOw — ooo ooo ooo ooo ooo ooo
E:> White ” E:>
Type I-C
REFLECTORIZED PAVEMENT MARK INGS RAISED PAVEMENT MARKERS
Prefabricoted morkings may be substituted for reflectorized pavement morkings.
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS
<:I Type I-C <:|
— — — — ooa oog ooa \ann ooa ooo

/
\
O
AN

oogooooan ooaQ OODOOODO ODOOO OOODOOODOOODOOOD
—— —— —— —— ooo ooo ooao
Yel low Type Y buttons Type II A A
—— —— —— —— ooo oo
oono

ooon OODOOODOOODO ODOOO OOODOOODOOODOOOD

— — — ooao ooao ooao oog ooo ooo

> SSwhite”” > \Type I

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

60" = 3" Type II-A-A Type Y buttons
RAISED
DOUBLE SMSED e 12 Yo o o o o o o o\o o o/o o o
MARKERS TD O O o o o o oo o o o o o
NO-PASSING 4"
REFLECTORIZED ¥

. —
LINE ::;:'1‘52; 4 to 12 T*
Yel low

Type I-C, I-A or II-A-A

Type W or Y buttons

RAISED
SOLID EDGE LINE PAVEMENT O o o oObo o oo o o o o o o
MARKERS
LINES OR SINGLE 60" + 3"
NO-PASSING LINE
q" White or Yel low
Type I-C T W buttons
y — 60" + 3" ype utto
WIDE v 120 LD% 0 oo oo oo ofo oo o
L INE ARKERS FTO oo ooooo0om0noo0o0a0o
g
(FOR LEFT TURN CHANNELIZING L INE REFLECTORIZED
OR CHANNELIZING LINE USED TO ::;:’:E:;
DISCOURAGE LANE CHANGING.) wh i te
Type I-C or II_A_A\:‘
RAISED o o o o o o o o
CENTER PAVEMENT : ’
MRKERS  fe— 10" —>fe 30° >| 22
L INE
OR

LANE REFLECTORIZED 40" + 1" ——

PAVEMENT = \/U 7
L INE MARK INGS 10" —} 30" ] White or Yellow
Type 1I-C or II1-A-A
(when required)

raisep O o o o = = 0 o °
PAVEMENT 3 9’ /
MARKERS

AUXILIARY Type I-C or 11-C-R

OR

BROKEN
LINES

LANEDROP 8"
LINE RAISED [ ] [ ] [ ] * [ ]

PAVEMENT

MARKERS 3 9

REMOVABLE MARK INGS 5+ 6"

WITH RAISED
PAVEMENT MARKERS e 10r =k 30" |
Raised Pavement Markers

1

1f raised pavement markers are used
to supplement REMOVABLE markings,
the morkers shall be opplied to the
top of the tape at the approximate
mid length of tope used for broken
lines or at 20 foot spacing for
solid lines. This allows an easier
removal of raised pavement markers
and tape.

20" + 1’

Centerline only - not to be used on edge |ines

SHEET 12 OF 12
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Raised pavement markers used as standard
pavement markings shall be from the approved
products |ist ond meet the requirements of
Item 672 "RAISED PAVEMENT MARKERS. "

BC(12)-14

REFLECTORIZED PAVEMENT MARK INGS RA[SED PAVEMENT MARKERS FILE: bc-14.dgn on: TxDOT [ck: TxDOT Jow: TxDOT [ck: TxDOT
Prefabricated markings may be substituted for reflectorized pavement markings. ©7TxDOT February 1998 CONT |SECT J08 HIGHWAY
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No warranty of any

TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

LEGEND
G @ ezzz2|Type 3 Barricade @@ |Channelizing Devices
CW20SG-1 0 | @ G | G | . Truck Mounted
PHEAA - [_TIB |Heovy Work venicie A |attenuator (TMA)
CW20SG-1 A~
-T— X L] X CW20SG-1 48" x 48" Trailer Mounted Portable Changeable
—_‘ L B 48" x 48 5 Flashing Arrow Board Message Sign (PCMS)
< 2 |sign <p |roftic Fiow
| | Q CW20SG-1 | O\ |Fioe 0o [Frogger
<:| 48" x 48" [ E—
|:l(> E:> Minimum Suggested Maoximum| ... .
Desirable Spaci £ Minimum
(LXK ¢ Psosfed Formula| Toper Lengths ChggﬁéT?z?nq Ss'g." Losr'luggiq:.;f?enil
| | p;ed * % Devices P |Buffer Spoce
10" [KE 12° on a Oon a T "B"
—l_ Of fset|Of fset|Offset] Taper | Tangent Distance
| E ‘% c | 30 2| 1507 1657| 180’ 30° 60 120° 90’
"= 35 L:% 205'| 225'| 245°| 35 70° | 160° 120°
o 8o 40 265'| 295'| 320’ 40 80’ 240 155
| E "’é | 45 450°| 495'| 540 45’ 90’ 320’ 195
5 - - 50 500’ | 550'| 600’ 50’ 100° 400 240
CW20SG-1 - - 55 550°| 605°| 660 55 1107 500" 295°
48" x 487 | | | PICRNA | | - 60 | " ™"° [600 [ 660’ 720'| 60" | 120" | 600’ 350"
—7 See Note 8 _ 48" x 48"
CW205G-1 CW20-5TR y 65 650'| 715 780’ 65’ 130’ 700’ 2410’
| | < 48" x 48" | | 48" x 48 | | = Chzo-57L., 70 700'| 770°[ 84a0'| 70" | 140 | so0’ 475"
75 750 | 825°| 900’ 75’ 150’ 900 540"
- - - % Conventional Roads Only
| | | | | | %% Taper lengths have been rounded off.
> v L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
cw2025TR > CW20-5TR
| | = 1/ 48" x 48" | | 48" x 48 | | CW20-5TL
. . 48" x 48
@| \V ol o \V | VAIEA | A WORKERS IN BUCKET TRUCKS SHALL NOT
WORK ABOVE OPEN LANES OF TRAFFIC.
CW20SG-1 CW20SG- 1 CW20SG- 1
48" x 48" 48" x 48" 48" x 48"
NEAR SIDE LANE CLOSURE FAR SIDE RIGHT LANE CLOSURE FAR SIDE LEFT LANE CLOSURE
SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STAT]ONARY
GENERAL NOTES
CW20SG-1 | 1. The minimum size channelizing device is the 28" cone. 42" Two-piece
48" x 48" [ cones, drums, vertical panels or barricades will be required when
CH205G- 1 ' CW205G-1 the device must be left unattended ot night.
48" x 48" 48" x 48 2. Obstructions or hazords ot the work area shall be clearly marked
ond delineated at all times.
§3:7x 30" 3. Flaggers and Flagger Symbol (CW20-7) signs may be required according
to field conditions.
4., Vehicles parked in roadway shall be equipped with at least two
high intensity rotating, flashing, oscillating or strobe type |ights.
- — — &g— — 5. High level warning devices (flag trees) may be used at corners of
E:> ] the vehicle. SHEET 1 OF 2
10 mnn.T 6. When work operations are performed on existing signals, the signals ;ﬂ Opz;’afggns
may be placed in flashing red mode when approved by the engineer. . Division
% X | VL \ If existing signals do not have power, All-Way Stop (R1-1 and R1-3P) ITexas Department of Transportation Standard
1 signs may be implemented when approved by the engineer.
Typical .
7. For Short-Term Stotionary work the buffer space "B" from the above
table should be used if field conditions permit. For Short Duration TRAFF Ic SIGNAL WORK
{less than 1 hour) any buffer space provided will enhance the
safety of the setup. TYP l CAL DE TA l LS
8. The arrow board at this location moy be omitted for Shor+ Duration
CWEOSG-I" work if the work vehicle has an arrow board in operation. As an
48" x 48 option, the arrow board may be placed at the end of the taper in
the closed lane if space is not available at the beginning of the taper. wz (BTS_] ) - l 3
CW20SG-1 . .
< N 9. Signs aond devices for the NEAR SIDE LANE CLOSURE may be altered for FILE: wzbts-13.dgn on: TxDOT |ck: TxDOT |ows TxDOT |ck: TxDOT
48" x 48 OPERATIONS IN THE INTERSECTION a left lane closure by using a LEFT LANE CLOSED (CW20-5TL) ond adding OT00T o1 1992 o sml 5 ! ",(.!m,
SHORT DURATION channel izing devices on the centerline to protect the work space from
oppoOSing traffic. REVISIONS 091500 228 VARIOUS
2-98 10-99 7-13 DIST COUNTY SHEET NO.
4-98 3-03 SAT BEXAR,ETC. 36
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

The use of this stondard is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE:

— WORK |G20-5aP Temporary Traffic Barrier g\gZOSG"‘é
- 36" x 24" te 4 | X
- | ROAD WORK (jso 2T24" ZONE — 0 G See Note below 0 G
trr] @ NEXT_X_MILES TRAFFIC WARNING /—Work Area | | |
s e R20-5T SIGNS
- ADDRESS FINES 36" X 36" STATE LAw - =
- ; | __swe__ |G20-6T DOUBLE ] I
CW20SG-1 . CONTRACTOR 48" x 30" [ e R20-5aTP R20-3T l J L % N\ ‘% l l J L' l
END " " WORKERS " "
48" x 48 Zz ARE_PRESENT | 36" 18" 48" x 42 '—L—'
ROAD WORK s S‘g?ozﬁiéu X <5 10° Min. Min. (See Note 7 below) <5
620-2 | I—
36" x 18" | X X X S I o>
WORK AREA T | | | | | T 1 [ T T T T T T 1 [ I
1 | 1 1 1 1 n - - -
< RN e [[Tolalll SIDEWALK DIVERSION [[Tolalll
©>  MAJOR STREET &>
N SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
— NOTES i —CROSS HERE CLOSED 'cmss HERE
1. Project signing as shown shall be in place
ROAD WORK whenever signal contract work is in progress. R9-110R R9-9 R9O-11aL
G20-2 227 % q2v 24" x 12" 54" x 12
OBEY G20-5aP | WORK BEGIN 36" x 18" 2. For closely adjoining projects, advance signing
WARNING 36" x 24"| ZONE | G20-5T ROAD WORK may not be required in advance of each Vi AN O AN
SIGNS TRAFFI 48" x 24"|NEXT ¥ MILES intersection, but only in advance of the
STATE LaW | R20-5T ¢ N intersections at the project Iimits. Actual 5 _
36" x 36"| FINES hooRESS locations will be as directed by the Engineer. u—l’ H I- oIH
R20-3T R20-50TP DOUBLE| G20-6T _ sTE l_
48" x 42" -5a - 48" x 30"{_conTracror e 3. Advance signs shall be removed when signal
36" x 18"[ wiie %@0264'8.. construction operations are no longer < Work Area
— ! under way, as directed by the Engineer.
4. Warning sign spacing shown is typical for both E‘l>
TYPICAL ADVANCE SIGNAL PROJECT SIGNING directions. A - A
FOR LONG TERM and INTERMEDIATE-TERM STATIONARY WORK OPERATIONS 5. See the Table on sheet 1 of 2 for Typical
warning sign spacing. 0 G SIDEWALK DETOUR 0 G
GENERAL NOTES FOR WORK ZONE SIGNS REFLECTIVE SHEETING
1. Signs shall be installed ond maintained in a straight and plumb 1. All signs shall be retroreflective ond constructed of sheeting meeting CW],"Z N See Note 8
condition. the requirements of the DMS and color usage table shown on this sheet. gge ﬁoig 6 SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
=T } )
2. Wooden sign posts shall be painted white. SIGN SUPPORT WEIGHTS A |1 CROSS HERE g‘z,,1l°?2" CLOSED — g?‘uilleu
3. Barricades shall NOT be used as sign supports. 1. Weights used to keep signs from turning over should be sandbogs i R9;9 .
filled with dry, cohesionless material. 24" x 12
4. Nails shall NOT be used to attoch signs to any support. . . Lo
2. The sandbogs will be tied shut to keep the sand from spilling ond cwi-2
5. All signs shall be installed in occordance with the plans or as to maintain a constant weight. ) 36" x 36
directed by the Engineer. See Note 6
3. Rock, concrete, iron, steel or other solid objects will not be
6. The Contractor shall furnish the sign design shown in the plans or permitted for use as sign support weights. CW16-9pP CW16-7PL
in the "Stondard Highway Sign Designs for Texas" (SHSD}. 24" x 12 54" x 12" Work Area O AN
4, Sandbags should weigh o minimum of 35 Ibs and @ moximum of 50 Ibs.
7. The Controctor shall furnish sign supports and substrates listed in .
the "Compliant Work Zone Traffic Control Device List" (CWZTCD), 5. Sondbags shall be made of a durable material that tears upon -
instal led as per the manufacturer’s recommendations. vehicular impact. Rubber, such as tire inner tubes, shall not be used. - —
8. Temporary signs that have damaged or cracked substrates and/or 6. Rubber ballasts designed for channelizing devices should not be used <;'
damaged or marred reflective sheeting shall be reploced as for ballast on portable sign supports. Sign supports designed and _— _
directed by the Engineer. manufactured with rubber bases may be used when shown on the CWZTCD ¢> ¢>
list.
9. Identification mcrklngs may be shown only on the back of the sign T = ~N /
substrate. The maximum height of letters ond/or compaony logos used 7. Sandbags shall only be ploced along or laid over the base supports 7 Za
for identification shall be 1". of the traffic control device and shall not be suspended above ground
level or hung with rope, wire, chains or other fastners. Sandbags | /6” G | | | | ” G | |
10. Damaged wood posts shall be replaced. Splicing wood posts shall be placed along the length of the skids to weigh down the 0
will not be al lowed. sign support. y
DURATION OF WORK 8. Sandbags shall NOT be placed under the skid and shall not be used to SIDEWALK CLOSED 23:'20?5-- SJIG(J’:?l:(L
level sign supports placed on slopes. AHEAD CROSSWALK CLOSURES
. . . . USE OTHER SIDE
1. Work zone durations are defined in Part 6, Section 6G.02 of the CW20SG-1
Texas Manual on Uniform Traffic Control Devices (TMUTCD). LEGEND 48" x 48"
SIGN MOUNTING HE[GHT = = PEDESTRIAN CONTR
1. Sign heigh1_' of Long-term/Intermediate-term warning signs shall be as ee Channelizing Devices EDES IAN_CONTROL
shown on Figure 6F-1 of the TMUTCD. ezzZz2 | Type 3 Barricade 1. Holes, trenches or other hazards shall be adequately protected by covering,
. . . . . delineating or surrounding the hazard with orange plastic pedestriaon
2. Sign height of Short-term/Short Duration warning signs shall be as fencing or longitudinal channelizing devices, or as directed by the Engineer.
shown on Figure 6F-2 of the TMUTCD. v " . . . s . SHEET 2 OF 2
DEPARTMENTAL MATERIAL SPECIFICATIONS 2. "CROSSWALK CLOSURES" as detailed above will require the Engineer’s approval
3. Regulatory signs shall be mounted at least 7 feet, but not more than prior to installation. . §® o Traffic
9 feet, above the paved surface regardless of work duration. SIGN FACE MATERIALS DMS-8300 3. R9 series signs shown may be placed on supports detailed on the Bc_s+ondurds IBe;r?{lons
or CWZTCD Iist, or when fabricated from approved lightweight plastic I Texas Department of Transportation Standory
FLEXIBLE ROLL-UP REFLECTIVE SIGNS DMS-8310 substrates, they may be mounted on top of a plastic drum at or near the andart
REMOVING OR COVERING location shown.
. Wh b P q + | h 4. For speeds less than 45 mph longitudinal channelizing devices moy be used
. en sign messages may be confusing or do not opply, the signs COLOR USAGE SHEETING MATERIAL instead of traffic barriers when approved by the Engineer. Attenuation of
ggg;(‘)vgg EEWKSdEg"Igg‘QE'e*e'Y covered, unless otherwise blunt ends and installation of water filled devices shall be as per BC(9) TRAFF I C S I GNAL WORK
4 o : ORANGE | BACKGROUND TYPE By, OR TYPE Cg SHEETING ond manufacturer’s recommendations. . .
2. When signs are covered, the material used shall be opague, such 5. Location of devices are for general guidonce. Actual device spacing ond BARR I CADES AND S I GNS
as heavy mil black plastic, or other materiais which will cover WHITE BACKGROUND TYPE A SHEETING location must be field adjusted to meet actual conditions. .
the entire sign face and mgintain their opaque properties under 6. Where pedestrians with visual disabilities normally use the closed sidewalk
qutomobile headl ights at night without domaging the sign sheeting. BLACK LEGEND & BORDERS| ACRYLIC NON-REFLECTIVE SHEETING Detectable Pedestrian Barricades should be used instead of the Type 3
Burlap, or heavy mgterials such as plywood or aluminum shall not Barricades shown.
be used to cover signs. — 7. The width of existing sidewalk should be maintained if proctical. wz (BTS_ 2) -1 3
: : . Only pre-qualified products shall be used. A copy of the 8. Pavement markings for mid-block crosswalks shall be paid for under the
3. Duct tape or other adhesive material shall NOT be offixed to a N . N . . T 1ngs
sign face. Compliant Work Zone Traffic Control Devices List" (CWZTCD) appropriote bid items. . L FILE: wzbts-13.dgn on: TxDOT [ck: TxDOT Jow: TxDOT [ck: TxDOT
4. s d h +ubs shall b d and holes back filled describes pre-qualified products and their sources ond may 9. !rlhen Cr°55¥0|57_$f O'rhﬁrlr?eges:rjrlron*fgclzlIl‘r(ljeshoTeI glo?eg or relot_:gl,’[?c_iir ©Tx00T April 1992 P p oo P
. igns and onchor stubs sha e removed and holes bock filled upon . : emporary facilities sha e detectable ond shall include occessibility
completion of the work. be found at the following \.ueb oddres.s ) ) features consistent with the features present in the existing pedestrian Fevisions 0915 00 228 VARIOUS
http://lwww.txdot.gov/txdot_library/publications/construction.htm facility. 2-98 10-99 7-13 oisT COUNTY SHEET NO.
4-98 3-03 SAT BEXAR,ETC. 37
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No warronty of any

TxDOT assumes no responsibility for the conver-

SIGN SUPPORT DESCRIPTIVE CODES

(Descriptive Codes correspond to project estimote ond quantities sheets)

XXXXX (X) XX (X-X
\_l_l J

SM RD SGN ASSM TY

Post Type

FRP = Fiberglass Reinforced Plastic Pipe (see SMD (FRP))
TWT = Thin-Walled Tubing (see SMD(TWT))

10BNG = 10 BWG Tubing (see SMD(SLIP-1) to (SLIP-3})

S80 = Schedule 80 Pipe (see SMDISLIP-1) to (SLIP-3))

Number of Posts (1 or 2)
Anchor Type

UA = Universal Anchor - Concreted (see SMD(FRP) and (TWT))

UB = Universal Anchor - Bolted down (see SMD(FRP) and (TWT))

WS = Wedge Anchor Steel - (see SMD(TWT))

WP = Wedge Anchor Plastic (see SMD(TWT))

SA = Slipbase - Concreted (see SMD(SLIP-1) to (SLIP-3))

SB = Slipbase - Bolted Down (see SMD(SLIP-1) to (SLIP-3))
Sign Mounting Designation

P

T = Prefab. “T" (see SMD(SLIP-1) to (SLIP-3), (TWT)
U = Prefab. "U" (see SMD(SLIP-1) to (SLIP-3))

1F REQUIRED

1EXT or 2EXT = Number of Extensions (see SMD(SLIP-1) to (SLIP-3),
BM = Extruded Wind Beam (see SMD(SLIP-1) to (SLIP-3))

Prefab. "Plain" (see SMD(SLIP-1} to (SLIP-3}, (TWT), (FRP)) %_

(TWT)) more thon 4 inches obove a 60-inch chord

REQUIRED CLEARANCE

xX) FOR BREAKAWAY SUPPORT

XXXX

Non-breakoway
portion of
suppor
(i.e., stub).

Sur face

To avoid vehicle undercarriage snagging, any
substantial remains of a breakaway support,
when it is broken away, should not project

(i.e., typical space between wheel paths).

WC = 1.12 #/ft Wing Channel (see SMD(SLIP-1) to (SLIP-3))
EXAL = Extruded Aluminum Sign Panels (see SMD(SLIP-3})

SIGN LOCATION

PAVED SHOULDERS

—— 2.0 HIGHWAY
INTERSECTION
AHEAD
0 to 6 ft
7.5 ft max
Travel 7.0 ft min *
Lane ﬂ
Paved
Shou | der

LESS THAN 6 FT. WIDE

When the shoulder is 6 ft. or less in width,
the sign must be placed at leost 12 ft. from
the edge of the travel lane.

HIGHWAY
INTERSECTION

6 ft min ——-—————1

— Greater
thon 6 ft

Travel I
Lane ﬂ

Paved |
Shoulder

GREATER THAN 6 FT. WIDE

When the shoulder is greater than 6 ft in width,
the sign must be ploced ot least 6 ft. from the
edge of the shoulder.

The use of this stondard is governed by the "Texas Engineering Practice Act".
sion of this stondard to other formats or for incorrect results or daomaoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

// - - \\\ // \\
\
No more than 2 sign e N y .
posts should be located ; \\ACCGD*Oble : \
within a 7 ft+. circle. A N o a o T
|\ ) \ /
! - \ 7t
- T~ _ - - . i ,
- AN \\ d-7 ftr' / - N \ diameter
d \ N e 7 7 \ N _ circle -~
/ \ ~ \Flrcle'/ 7 / . SUEE L
—_— - /
I \ | \ Not Acceptable
\ foY a | L q o
! ]
\ , \ ,
N T ft y \ 7 ft ,
\ diameter N diameter

~_ circle_ .~ Not Acceptable

~

S cwue/,//No+ Acceptable

~ - - —_ -

BEHIND BARRIER

HIGHWAY
INTERSECTION
AHEAD

5 ft minxx ———I

)

Guord | 7.5 f1 mox

Trovel Rail 7.0 f1 min *
Lone ﬂ i

'FEEEEFZzzzzB
Paved
Shoulder

BEHIND GUARDRAIL

2 ft minxx HIGHWAY
INTERSECTION
AHEAD
7.5 ft
Travel gg:ﬁ?::e 1 7.0+ min n

Shoulder

BEHIND CONCRETE BARRIER

*xSign clearance based on distance required for proper guard rail or concrete barrier performance.

T-INTERSECTION

®\_

12 ft min —]

6 ft min — ——————r

7.5 ft mox
7.0 ft min =
Travel =
Lane |
Shoul der T

When this sign is needed at the end of a two-lane,
two way roadway, the right edge of the sign should
be in Iline with the centerline of the roadway. Place
as close to ROW as practical.

WEST | | EAST

_Paved Shoulder _ _ _ _ _ _ _ _ _ P
Edge of Travel Lane
- - - - -
=5

DATE:
FILE:

TYPICAL SIGN ATTACHMENT DETAIL
Single Signs

Back-to-Back

SIGNS WITH PLAQUES

Signs 2 EAST
FARM
Nylon washer, flat 14”4m EAST
’ _\
washer, lock washer, rg‘ /—Sign P 5 f 0 ROAD FARM
nut . max
— 7.0 ft min » Low 35 => A
\ II [ )« Nut, lock —_— —_— 3
X wosher When o supplemental ploque é
Travel or secondary sign is used,
the 7 ft sign height is
Sign measured to the bottom of
[] ~———Nut, lock Clomp the supplemental plaque

washer

Shou | der

or secondary sign.

Nylon washer, flat
washer, lock washer,
nut

Sign Panelx

Bolts used to mount sign ponels to the clamp are
5/16-18 UNC galvanized square head with nut,
nylon washer, flat waosher ond lock washer. The
bolt length is 1 inch for aluminum.

Nylon washer, flat —
washer, lock washer,
nut

\\— Sign Bolt

When two sign clamps are used to mount signs
bock-to-back, use a 5/16-18 UNC galvanized hex
head per ASTM A307 with nut and helical-spring lock

Approximate Bolt Length

. A Pipe Diameter T

washer. The approximate bolt lengths for various post ' ! Specific Clomp Universal Clomp

sizes and sign clamp types ore given in the table at 2" nominal 3" 3or31/2°

right. The bolt length may need to be adjusted - ' - - -

depending upon field conditions. 2 1/2" nominal Sor3is 31/2 or 4
3" nominal 31/2 or 4" 41/2"

Sign clamps may be either the specific size clamp
or the universal clamp.

CURB & GUTTER OR RAISED ISLAND

| [ 1
—)
Clamp Bolt %' lsign Panel

2 ft
min
INTERSECTION
AHEAD
7.5 ft max

Face of
Curd
1;;::3

RESTRICTED RIGHT-OF -WAY
(When 6 ft min, is not possible.)

Maox imum
possible | HIGHWAY
INTERSECTION
AHEAD
7.5 f+ mox
7.0 ft min *
Travel
Lane
P T
Paved
Shoulder

Right-of-way restrictions may be created
by rocks, water, vegetation, forest,
buildings, o narrow island, or other
factors.

In situations where a lateral restriction
prevents the minimum horizontal clearance
from the edge of the travel lone, signs
should be ploced as far from the travel
lane as practical.

**% Post may be shorter if protected by
guardrail or if Engineer determines the
post could not be hit due to extreme
slope.

* Signs shall be mounted using the following condition
that results in the greatest sign elevation:

(1) a minimum of 7 t0 o moximum of 7.5 feet obove the
edge of the travel lone or

(2) a minimum of 7 to @ maximum of 7.5 feet above the
grade at the base of the support when sign is
installed on the backslope.

The moximum values may be increased when directed by
the Engineer.

See the Traffic Operations Division website for detailed
drawings of sign clamps, Triangular Slipbase System
components and Wedge Anchor System components.

The website address is:
http: //www. txdot. gov/publ ications/traffic. htm

éEEi"Tbxas Department of Transportation
"’ Traffic Operatlons Division

SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS
GENERAL NOTES & DETAILS

SMD (GEN) -08

©7TxD0T July 2002 on: TxpoT  [cke xoot Jows xpor ks Txpor
9-08 REVISIONS CONT |SECT JoB HIGHWAY
0915 00 228 VARIOUS
oIsT COUNTY SHEET NO.
SAT BEXAR, ETC. 38
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No warronty of any

TxDOT assumes no responsibility for the conver-

The use of this stondard is governed by the "Texas Engineering Practice Act".
sion of this standard to other formats or for incorrect results or daomoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

TRIANGULAR SLIPBASE INSTALLATION GENERAL REQUIREMENTS

GENERAL NOTES:

Post NOTE 1. Slip bose shall be permonently marked to indicate manufocturer. Method, design, and location of
Bolt IgsBWG Tubing or marking are subject to approval of the TxDOT Traffic Stondards Engineer.
I . H H 2. Material used as post with this system shall conform to the following specifications:
Keeper Plate Schegule 80 Pipe There are various dev!ces approved 10 BWG Tubing (2.875" outside diometer)
(See General Note 3 for the Triongulor Slipbase System, 0.134" nominal wall thickness
Pl referen th terial Pr r Seamless or electric-resistance welded steel tubing or pipe
S1ip Base .eose ererence e.MG eria oduce Steel shall be HSLAS Gr 55 per ASTM A1011 or ASTM A1008
List for approved slip base systems. Other steels may be used if they meet the fol lowing:
http: .t t. in r r i t.htm 55,000 PSI minimum yield strength
| o | p: //www. txdot. gov/business/producer_lis 70,000 PSI minimum tensile strength
—_— = |—= The devices shall be installed per 20% minimum elongation in 2"
5/8" structural ’ H Wall thickness (uncoated) shall be within the range of 0.122" to 0.138"
( IT 1T ] omme
bolts (3), nuts manufac’rufers rec ndat ions. Outside diameter (uncooted) shall be within the range of 2.867" to 2.883"
(3), and washers Washers Installation procedures shall be Galvanization per ASTM A123 or ASTM A653 G210. For precoated steel tubing (ASTM AG53), recoat
(6) per ASTM A325 if required by H H tube outside diometer weld seom by metallizing with zinc wire per ASTM B833.
or A449 and monufacturer provnded to the Englneer by Contractor. Schedule 80 Pipe (2.875" outside diameter)
galvanized per / 0.276" nominal wall thickness
[tem 445 "Galvonizing.” —_— [Em— — Steel tubing per ASTM A500 Gr C
Bolt length is Other seamless or electric-resistance welded steel tubing or pipe with equivalent

outside diometer and wall thickness may be used if they meet the following:
46,000 PSI minimun yield strength
62,000 PSI minimum tensile strength
21% minimum elongation in 2"

Wall thickness (uncoated) shall be within the range of 0.248" to 0.304"

2.1/2".

AN
HAW

NN TN Outside diameter (uncooted) shall be within the ronge of 2.855" to 2.895"
Galvanization per ASTM A123
3. See the Traffic Operations Division website for detailed drawings of sign clamps and Texas
. Universal Triangular Slipbose System components. The website address is:
Stub http: //www. txdot. gov/publ ications/traffic. htm
x» E 4, Sign supports shall not be spliced except where shown. Sign support posts shall not be spliced.
3/4 " diameter hole. ASSEMBLY PROCEDURE
Provide a 36"
7" x 1/2" diameter Foundation
rod or #4 rebor. 1. Prepare 12-inch diameter by 42-inch deep hole. 1f solid rock is encountered, the depth of the
. foundation may be reduced such that it is embedded o minimum of 18 inches into the solid rock.
Class A concrete . 42" 2. The Engineer may permit batches of concrete less than 2 cubic yards to be mixed with a portable,
\ ' 12" min. motor-driven concrete mixer. For small placements less than 0.5 cubic yards, hand mixing in @
3 24" mox. suitoble container may be allowed by Engineer. Concrete shall be Claoss A.
3. Push the pipe end of the slip base stub into the center of the concrete. Rotate the stub back and
forth while pushing it down into the concrete to assure good contoct between the concrete and stub.
Non-reinforced Continue to work the stub into the concrete until it is between 2 to 4 inches above the ground.
concrete footing ) 4, Plumb the stub. Allow o minimum of 4 doys to set, unless otherwise directed by the Engineer.
{shall be used et 5. The triangulor slipbase system is multidirectional ond is designed to release when struck from any
unless noted ' direction.
elsewhere in the N
plans). Foundation : Support
should toke approx. 1. Cut support so that the bottom of the sign will be 7 to 7.5 feet above the edge of the travelway
2.5 cf of concrete. (i.e., edge of the closest lane) when slip plate is below the edge of pavement or 7 to 7.5 feet
above slip plate when the slip plate is above the edge of the travelway. The cut shall be plumb and
straight.
|-— 12" Dia 4—| 2. Attach sign to support using connections shown. When multiple signs are installed on the same
support, ensure the minimum clearance between each sign is maintained. See SMD(SLIP-2) for
SM RD SGN ASSM TY XXXXX (X)SA(X-XXXX) clearances based on sign types.
CONCRETE ANCHOR Concrete anchor consists of 5/8"
diameter stud bolt with UNC series
bolt threads on the upper end.
W . Heavy hex nut per ASTM A563, and
6" min —— hardened washer per ASTM F436. The
to ?dge stud bolt shall have @ minimum
[ [T_11 ] or joint yield and ultimate tensile strength
of 50 ond 75 KSI, respectively.
Nuts, bolts and washers shall be
galvanized per Item 445, "Galvaniz- 5
ing." Adhesive type anchors shall Texas Depariment of Transporiation
hove stud bolts installed with Type I Traffic Operations Division
111 epoxy per DMS-6100, "Epoxies
and Adhesives." Adhesive anchors
may be loaded after adequate epoxy S I GN MOUNT [ NG DE TA I L S
cure time per the manufacturer’s

recommendations. Top of bolt shall SMALL ROADS [ DE S I GNS

extend at least flush with top of

the nut when installed. The anchor, TR I ANGULAR SL IPBASE SYSTEM

when installed in 4000 psi normal-

5/8" diometer Concrete Anchor -

g plgces {embed @ minimum O: weight concrete with a 5 1/2"

1/2" and torque to min. o minimum embedment, shall have o - -

50 ft-Ibs). Anchor may be minimum al lowable tension ond shear SMD (SL IP 1) 08

expansion or adhesive type. of 3900 and 3100 psi, respectively. e 2003 | | |
TxDOT July DN: TXDOT CK: TXDOT [Dw: TXDOT CK: TXDOT

SM RD SGN ASSM TY XXXXX (X)SB(X-XXXX) 9-08 REVISIONS CONT |sECT 108 HIGHWAY
0915/ 00 228 VARIOUS
DIST COUNTY SHEET NO.
SAT BEXAR, ETC. 39
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No warronty of any

TxDOT assumes no responsibility for the conver-

The use of this stondard is governed by the "Texas Engineering Practice Act".
sion of this stondard to other formats or for incorrect results or daomaoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

Gap between

- = . -
f = ) N ONE-WAY
. (R6-1) or r_\ ______ . Dplaques Nylon washer, — 0 N GENERAL NOTES:
B ) pa Street Name I shall be Aluminum 5/16" x 1 :_5/4 " 7
Sign I I 4 Sign hex bolt with / 1. [ SIGN SUPPORT [# OF POSTS MAX. SIGN AREA
(if required) = — — Panel nut, lock washer, 7 10 BWG 1 16 SF
T | A N g 2 flat washers / T0 BWG 2 32 SF
7 — per ASTM A307 Wing Sch 80 1 32 SF
\ 7 tr— L galvonized per Channel Sch 80 2 64 SF
S ! Item 445, .
STOP (R1-1) Z! “Galvanizing. * Sign Clomp
or = ng. (Specific or 2. The Engineer may require that a Schedule 80 post be
YIELD (R1-2) = Universal) used in place of a 10 BNG where a sign height is
N = R . o= 2 abnormal Iy high due to a fill slope.
! \ H / = Wing 5/16" x 3 3/4 il % 7 E‘-— 3. Sign supports shall not be spliced except where shown.
N = hex bolt with /A. % Sign support posts shall not be spliced.
h Chonnell
N 7 nut, lock washer Top View 4, Aluminum sign blanks shall conform to Departmental
T, . ond flat washer Material Specifications DMS-7110 and shall have the
\ See N\ | = Extruded Alum. Windbeam . r ASTM A307 following minimum thicknesses: 0.080 for signs less
: NEY Top View per ASTM A30 . 9
| Detail D (See SMD(2-1}) galvanized per Detail B than 7.5 sq. ft., 0.100 for signs 7.5 to 15 sq. ft.,
| “ PLAQUE = 1 - varioble length N Item 445, "Galvanizing." ond 0.125 for signs greater thon 15 sq. ft.
L U Ly STOP = 2 - 32 inch piecesg Detail A em 445, “"Galvenizing 5. §igns that requh:e specffl'c supports due to reasons
~AdF - YIELD = 1 - 8 inch piece in addition to windloading are indicated on the
SM RD SGN ASSM TY XXXXX (1}XX (P} - & 1 - 32 inch piece Drill 7/16" hole "REQUIRED SUPPORT" table on this sheet.
SM RD SGN ASSM TY XXXXX(1)XX(T) 3/8" x 3 1/2" heavy hex 6. For horizontal rectangular signs fabricated from flat
SM RD SGN ASSM TY XXXXX (1}XX (P-BM) (through) of’r?r bolt with nut, lock washer aluminum, T-brackets are used for signs 24 inches or
- - - - — assembly ond install and 2 flat washers per ASTM less in height. U-brackets are used for signs of
[ = | f = ) 1 bolt, nut, Z flot 1 172" A307 galvanized per greater height.
| | | e Ty \ - washers ond [tem 445 "Galvanizing. " 7. When two triangular slipbase supports are used to
[ _ I | 8 lock washer. support a single sign, they shall not be "rigidiy”
~==1{==7 N | T F=——=T—="=7 connected to each other except through the sign panel.
I’I \ | | See Extender Il | This will allow each support to act independently
| | Detail A o when impacted by on errant vehicle.
| W(max) =6FT | ! | 8. Wing channel shall meet ASTM A 1011 SS Gr 50 and be
| | H I | galvonized per ASTM A 123,
| | L — - — — 9. Excess pipe, wing channel, or windbeam shall be cut
See off so that it does not extend beyond the sign panel
! ! l Detail B . \ (i.e., excess support shall not be visible when the
! Detail F = sign is viewed from the front.) Repair galvanized
\ 18 @p  YU-Bracket coating at cut support ends per Item 445, "Galvanizing."
I I . . . 10.Additional route markers may be added vertically,
| | | Splices shall only be allowed behind the sign substrate. provided the total sign area does not exceed the
See maximun al lowable amount per Note 1.
Ww-39 Detail C 11.Additional sign clamp required on the "T-bracket" post
[ 39 I 2 Nylon washer, 78U Bracket for 24 inch height signs. Place the clomp 3 inches above
W 5/16" x 1 3/4" yau bottom of sign when possible.
SM RD SGN ASSM TY XXXXX{1)XX(U) I . hex bolt with 12.Post open ends shall be fitted with Friction Caps.
Aluminum ex bolt wi @ " .
L f 38 38 1 Sign ! nut, lock washer, C= - - 1/2" x 4" heavy 13.Sign blanks shall be the sizes and shapes shown on the
SM RD SGN ASSM TY XXXXX{1)XX(U) Panel \ 2 flat washers | | hex bolt, nut, lock plans.
SM RD SGN ASSM TY XXXXX(1)XX (U-WC) | \ per ASTM A307 washer and 2 flat
_____ » i | | washers per ASTM
= (See Note 11) galvanized per - - -4
( 3 ! a8 N . ﬂiu: Item 445, EHM - — — A307 galvonized per
! H ! | Wing I "Galvanizing. " I I Item 445,
;s, =_;{< ri _ X Cr{:mnel\iA | | "Galvonizing. "
! I L— "U" Extender - —— - ~ 5/16" x 3/4" I I
1 / |
| 1 | [ o = ! | hex bolt with | |
I | (- =
\ / N nut, lock washer | |
[N 7l N ' ' | |~ ond 2 flot washers REQUIRED SUPPORT
(G g | See N | | i per ASTM A307 Post SIGN DESCRIPTION SUPPORT
T Ty  petail F Lo ! ! Side View galvanized per 48-inch STOP sign (R1-1) TY 10BNG(1)XX(T)
| / ( | | [ Ttem 445, TY_10BWG (1) XX (P-BM)
i 11FT 9IN | | | | N . s B . s . _ TY 10BWG(1)XX(T)
L(:)J o | | | | Galvenizing. Detail E g 60-inch YIELD sign (R1-2) TY 10BWG (1) XX (P-BM)
[l =gl & ) - - | | SIDE VIEW Detail C G| 48x16-inch ONE-WAY sign (R6-1) I o
i I Fl
! L J' '\ a ! | | | §' 36x48, 48x36, ond 48x48-inch signs TY 10BNG(1)XX(T)
=] k== ——1k== o _ ] | = - |
Ilf/‘ | \:I mEEEEE =3 k | TOP VIEW ) Sign Clamp 48x60- inch signs TY SBO(1)XX(T)
[ | | | | Pl ol o = Extruded (Specific or - ; -
I\ ) N 1 A | W(mox) =6FT | Aluminum Universal) 48x48-inch signs (diamond or square) TY 10BWG(1)XX(T)
[N S 1N 71 \ ™ L F—rr ——— =+ — — Windbeam - -
R L SO T [N | | II_E b = = (see SMD(2-1)) 7 o| 48x60-inch signs TY S80(1)XX(T)
~=1F =< N =1F = TJ Loz L W ] 3/8" x 3 1/2" square D £ R K N
: H : A ( | | head bolt, nut, flat —(@@(@): E 48-inch Advance School X-ing sign (S1-1) TY 10BWG (1)XX(T)
| | 5W | washer ond lock washer = i i i
| L | | a | - —T . 48-inch School X- (S2-1) Y 1 (1)XX(T)
A U w Jr _. ! | 8 | per ASTM A307 galvanized Sign Clamp ' ol X-ing sign (52 0BNC
- S ! ! per ltem 445 {Specific or Large Arrow sign (N1-6 & Wi-T) TY 10BNG (1) XX(T)
I ! "Galvonizing." (Bolt Universal) Posf/\_/©
\ ) length may vary
""" |~ depending on sign R
clomp type and Detail D
3::0“ . pipe diameter.) s’, Texas Department of Transportation
- ay Friction cops may be monufactured from hot rolled Traffic Operations Division
SM RD SGN ASSYM TY XXXXX{2)XX{P) or cold rolled steel sheets. The minimum sheet metal

SMRD SCN ASSM TY S80(17XX(U-1EXT) SM RD SGN ASSM TY S80(1)XX(U-2EXT) FRICTION CAP DETAIL thickness shal | be 24 gauge for all cop sizes. SIGN MOUNT [NG DE TA I LS

The rim edges shall be reasonably straight and

smooth. Caps shall be sized and formed in such a SMALL ROADS I DE S I GNS

0.25 H 1.05"

22
7 . P .
Wimax) =8FT All dimensions are in english Skirt | 1% - monner as to produce o drive-on friction fit and
% .
r_ _______________________ 3 unless detailed otherwise. Variation I Pipe 0.D. I 1175Tlmn(,])( have no tendency to rock when seated on the pipe. TR I ANGUL AR SL IPBASE SYSTEM
" ]7, a 1l | Depth 4/ -.025"+.010" Y ' The depth shall be sufficient to give positive
| | ‘ ‘ protection against entrance of rainwater. They - -
l -l ____ L, o 2 4 shall be free of sharp creases or indentations SMD (SL IP 2) 08
SM RD SGN ASSM TY XXXXX(1)XX(T) Rolled Crimp to [ | ond show no evidence of metal froc'-rure. . ©7TxD0T July 2002 DN: TXDOT |ch TXDOT |ow: TXDOT |ch TXDOT
~— 0.2W —f > 0. 6W 0.2W (% - See Note 12) engage pipe 0.D. Pipe 0.D. ) Cu?s shal | have ur'1 elec'rrodept.asﬂred coating of 908 FEVsIon cont st o8 GrwaY
W | +,025"+.010" zinc in accordance with the requirements of ASTM 09151 00 228 VARIOUS
B633 Closs FE/IN 8. DIST COUNTY SHEET NO.
SAT BEXAR, ETC. 40
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No warronty of any

i d TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or daomoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

GENERAL NOTES:

0.5 H  pimin8EL Wing Nylon washer, 1. [SIGN SUPPORT |# OF POSTS] _ MAX. SIGN AREA
Channel 5/16" x 2 '_/2 A . 3/8" x 4" heavy hex 10 BWG 1 16 SF
~------- AN\ hex bolt with Drill 7/16" hole bolt with nut, lock washer 10 BWG 2 32 SF
_1|7|]I —T11 nut, lock washer, {through) of‘r(:zr ond 2 flat washers per ASTM Sch 80 1 32 SF
H | v 2 flat washers assembly and install A307 galvanized per Sch 80 2 64 SF
| See Detail C per AS.TM A307 b0|r‘:, nu+,d2 flat [tem 445 "Galvaonizing. "
e it i gol;:::":z:fsper Yg:kegzsﬁrejr 1 172" 2. The Engineer may require that a Schedule 80 post be
. o ' used in ploce of a 10 BNG where a sign height is
’—*0-15\" Galvonizing. %J- abnormal ly high due to a fill slope.
L 3. Sign supports shall not be spliced except where shown.
[ Extender —— Il | Sign support posts shall not be spliced.
_ | | 4, Aluminum sign blanks shall conform to Departmental
SM RD SON ASSM TY XXXXX{1)XX{T-ZEXT) I Material Specifications DMS-7110 and shall have the
(x - See Note 12) N | following minimum thicknesses: 0.080 for signs less
X i — — - than 7.5 sq. ft., 0.100 for signs 7.5 to 15 sq. ft.,
Sign and 0,125 for signs greater than 15 sq. ft.
Side Vi Panel N 5. Signs that require specific supports due to reasons
Extruded Alum. Windbeam {See Detail D on SMD (SLIP-2)) 1de View Detail C in addition to windloading are indicated on the
or 1.12 #/ft Wing Channel (See Detail A and Detail B) @ T Bracket . "REQUIRED SUPPORT" table on this sheet.
. . . . . For horizontal rectangular signs fabricoted from flat
Detail B Splices shall only be allowed behind the sign substrate. aluminum T-brackets o tor signs 24 inches o
less in height. U-brackets are used for signs of
greater height
P i — _ 7. When two triongulor slipbase supports are used to
| i 8" support a single sign, they shall not be "rigidly"
I - g m connected to each other except through the sign panel.
| | f . . This will allow each support to act independently
| X see Detail A v variable , Sign when impacted by aon errant vehicle.
| | " 2w Clc_'lm_)s 8. Wing channel shall meet ASTM A 1011 SS Gr 50 and be
| . _’I (Specific or galvanized per ASTM A 123,
) ———See Detail B '—T' T T | Universal) 9. Excess pipe, wing channel, or windbeam shall be cut
! 1 I I * I off so thot it does not extend beyond the sign panel
1 12" (i.e., excess support shall not be visible when the
9
| _L 1 1 I E sign is viewed from the front.) Repair galvonized
1 1 I == coating at cut support ends per Item 445, “Galvonizing."
k— ———————————— = | = — -{- - - @ 10.Sign bianks shall be the sizes and shopes shown on
- —|— =~ 1 the plons.
I 1 i H 11.Additional sign clamp required on the "T-bracket" post
. 1 1 1] for 24 inch high signs. Place the clamp 3 inches obove
W-39" T 39" —=y W-39" —= variable =i EI$ =1 g bottom of sign when possible.
2 " 2 . . N ost ; 12.Post open ends shall be fitted with Friction Cops.
|1 clamp | | | |
Lo 1 1 I
SM RD SGN ASSM TY XXXXX (1)XX(U-XX) == ! TN
T 1 1 Sign clamp —7 I 3/8" x 41/2"
12" 1 1 ] = square head
_L 1 1 I bolt, nut,
% % A = Ld] flat washer
L1 | N 6" | ond lock washer per
= ASTM A307 galvonized
|

|
: : —N— —N— 33%5. 7 —N— per Item 445,

: oo ) P Stitfeners “Galvanizing. " REQUIRED SUPPORT
Sign Clamp T i Sign . . attached wi SIGN DESCRIPTION SUPPORT
(Specific or Panel 2 7/8" 0.D. .~ S!ip base post clamps B . TY TOBWG (11XX(T)
universal) win Sch. 80 (See SMD(.2-” Detail E 48-inch STOP sign (R1-1) TY 10BWG (1) XX (P-BM)
9 steel pipe for additional - - TY 10BWG(11XX(T)
Channel . >| 60-inch YIELD sign (R1-2)
- - details) TY_10BWG (1) XX (P-BM)
Typicol Sign Mount [
Nylon washer, See Detail E 2 - - TY 10BNG (T)XX(T)
" x4 N o | 48x16-inch ONE-WAY sign (R6-1)
5/16" x 4172 SM RD SGN ASSM TY S80(2)XX (P-EXAL) for clamp installation = TY 10BWG (1) XX (P-BM)
:ﬁ: °?$Ik“J,Z’;her ¥ Additional stiffener placed ot approximate center §‘ 36x48, 48x36, ond 48x48-inch signs TY 10BWG (1)XX(T)
2 f,la‘r washers ' of signs when sign width is greater than 10'. 4860 TY 80 T
x60-inch signs Y (1)XX(T)
per ASTM A307 =
?glva:zed per Top View . 6 ’el 48x48-inch signs (diamond or square) TY 10BWG{1)XX(T)
! em 5 . Det A 6" ponel should Sign Clamp - -
Galvanizing. eTai be placed at the top of see Detail D s =1 o| 48x60-inch signs TY S80(1)XX(T)
sign for proper mounting. - — £
1 ] c 48-inch Advance School X-ing sign (S1-1) TY 10BWG(1)XX(T)
, N " 24" or 2 - - -
Sign Clamp / 6 =1 M greater 48-inch School X-ing sign (S2-1} TY 10BWG (1) XX(T)
(Specific or =II I= 1 A1
Universal) L , = = Large Arrow sign (W1-6 & WI-T) TY 10BWG (1)XX(T)
12" A\S———— [
3/8" x 1" square ; ‘
/\ head bol+ ond nut H
Nylon washer, s’ Texas Department of Transportation
5/16" x 4 1/2" I Traffic Operations Division
e Y e / Use Extruded Alum, Windbeam as stiffeners
' ’ See SMD (2-1) for additional details
2 rlot osrrs burieg aminn_|\ ket ) for oot SIGN MOUNTING DETAILS
. Sign — ee Detai
galvanized per _\l\_ for clamp installation SMALL ROADS [ DE S I GNS
1tem 445,
cuvos TRIANGULAR SLIPBASE SYSTEM
Sch. 80 or 10BW

- o pose SMD (SLIP-3)-08

Aluminum Panel

Extruded Aluminum Sign ©TxDOT July 2002 on: TxpoT  [cke xpot Jows xpor ks Txor
Detail D With T Bracket 9 g-gg  EvIsiows CONT [sECT J08 HIGHWAY
EXTRUDED ALUMINUM SIGN WITH T BRACKET 0915] 00 228 VARIOUS
DIST COUNTY SHEET NO.
SAT BEXAR, ETC. 41
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

of this standard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

REQUIREMENTS FOR OVERHEAD AND LARGE GROUND-MOUNTED SIGNS

TYPICAL EXAMPLES

EXIT 45

. NORTH

Lindale
EXIT W ONLY L

GENERAL NOTES

1. Signs to be furnished shall be as detailed elsewhere in the plans
and/or as shown on sign summary sheet. Standord sign designs and
arrow dimensions can be found in the "Standard Highway Sign Designs
for Texas" (SHSD).

- 3
MUST FOLLOW

| WIVERSVATE _\ TEXAS

OR 1357

fimsin WEST

7
\

Dallas

2 MILES

N

Black legend shall use the Federal Highway Administration (FHWA)
Standard Highway Alphabets (B, C, D, E, Emod, or F).

a N
White legend shall use the Clearview Alphabet. E X IT Texas so uthern

The following Clearview fonts shall be used to replace the existing
white FHWA lettering, when not specified in the SHSD or in the plans.

" o 4 0 University
c CV-2W
D CV-3W EXIT 45

E Cv-aw
Emod | CV-5WR
F CV-6W

3. Lateral spacing between letters and numerals shall conform with the
SHSD, ond any approved changes thereto. Lateral spacing of legend
shall provide a baolanced oppearance when spacing is not shown.

4, Black legend shall be applied by screening process or cut-out

acrylic non-reflective black film to background sheeting, or
combination thereof. DEPARTMENTAL MATERIAL SPECIFICATIONS

5. White legend and borders shall be cut-out white sheeting applied ALUMINUM SIGN BLANKS DMS-7110
to colored bockground sheeting.

SIGN FACE MATERIALS DMS-8300

6. Information regarding borders ond radii for signs is found in the
"Standard Highway Sign Designs for Texas". Dimensions shown and
described for borders and corner radii on parent sign are nominal.
Borders may vary in width as much as 1/2 inch. Corner radii above
3 inches may vary in width as much as 1 inch. Borders and corner

radii within a parent sign must be of matching widths. The sign The Standard Highway Sign Designs for Texas (SHSD)

area outside the corner radius need not be trimmed or rounded if can be found at the following website. Traffi
fabricated from an extruded material. ;ﬂ Operz'-ztl!gns
. . . http://www.txdot.gov/ . Division
7. Sign substrote for ground-mounted signs shall be any material ITexas Department of Transportation Standard

thot meets the Departmental Material Specification requirements
of DMS-7110 or approved alternative. Sign substrote for overhead

signs shall be any material thot meets DMS-7110. Exit Number Panels
ottoched above the parent sign shall be mode with the same substrate SHEETING REQUIREMENTS TYP l CAL S l GN
and sheeting as the parent sign.

8. Mounting details of ottachments to parent sign face are shown on USAGE COLOR SIGN FACE MATERIAL REOU I REMENTS

Standard Plan Sheet TSR(5). Mounting details of exit number panels BACKGROUND WHITE TYPE B OR C SHEETING
above parent sign are shown in the “SMD series” Standard Plan Sheets.

BACKGROUND ALL OTHERS TYPE B OR C SHEETING
9. Background sheeting shall be applied to the substrate per sheeting TSR (] ) - ] 3

manufacturer’ s recommendations. Sheeting will not be allowed to LEGEND & BORDERS WHITE TYPE D SHEETING
FILE: tsr1-13.dgn on: TxDOT [ck: TxDOT [ow: TxDOT [cxs TxDOT

bridge the horizontal gap between panels. LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM ©7Tx00T _ October 2003 ConT | secT 408 HIGHWAY

10. Cut all legend, symbols, borders, and direct opplied sign ottachments REVISIONS 0915 00 228 VARIOUS

at panel joints. 12-03 7-13 DIST COUNTY SHEET NO.

9-08 SAT|  BEXAR,ETC. 22

LT ]



No warranty of any

TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

REQUIREMENTS FOR ATTACHMENTS TO OVERHEAD AND LARGE GROUND MOUNTED SIGNS

ATTACHMENT
PLAQUE —\

NORTH

ATTACHMENT
PLAQUES —

PARENT SIGN

ATTACHMENT
PLAQUE———

EXIT 4TS A
-

PARENT SIGN

EQUAL ATTACHMENT
SPACING ﬂ' PLAGUE _\

fe—A
SPACING

@4H

EXIT
45

N

— PARENT SIGN

N

DEPARTMENTAL MATERIAL SPECIFICATIONS

ALUMINUM SIGN BLANKS DMS-7110
SIGN FACE MATERIALS DMS-8300
SHEETING REQUIREMENTS
USAGE COLOR SIGN FACE MATERIAL
BACKGROUND ALL TYPE B OR C SHEETING
LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM
LEGEND & BORDERS | ALL OTHERS TYPE B OR C SHEETING

GENERAL NOTES

1. Signs to be furnished shall be as detailed elsewhere in the
plans ond/or as shown on sign tabulation sheet. Stondord sign
designs and arrow dimensions can be found in the "Standard
Highway Sign Designs for Texas" (SHSD).

2. Route Marker legends (ie. IH, US, SH and FM shields) shall use
the Federal Highway Administration (FHWA) Standard Highway
Alphabets (B, C, D, E, Emod, or F).

3. Lateral spacing between letters and numerals shall conform with
the SHSD, and any approved changes thereto. Lateral spacing of
legend shall provide a balanced appearance when spacing is not
shown.

4. Black legend and borders shall be applied by screening process
or cut-out acrylic non-reflective black film to background
sheeting, or combinotion thereof.

5. White legend and borders shall be applied by screening process
with transparent colored ink, transparent colored overlay film
to white background sheeting or cut-out white sheeting to
colored background sheeting, or combination thereof.

6. Colored legend and borders shall be applied by screening process
with transparent colored ink, transparent colored overlay film or
colored sheeting to white background sheeting, or combination
thereof.

7. Route markers and other attachments within the parent sign face
shall be direct aopplied unless otherwise specified in the plans.
Attachments not direct opplied shall use 0.063 inch thick one
piece sheet aluminum signs (Type A).

8. General Service Plaques shall be 0.080 inch thick and Routing
Plogues shall be 0.100 inch thick.

9. The priority for Routing Plaques shall be (left to right)
Hazardous Material, Airport then Hospital. See examples for
mounting location.

10.Mounting details of attachments to parent signs face are shown
on Stondard Plan Sheet TSR(5). Mounting details of sign plaque
attachments above and below parent sign are shown in the "SMD
series" Standard Plon Sheets.

11.Plaques shall be horizontally centered ot the top of the parent
sign. If an exit number panel exists, the plaque shall be centered
between the edge of the parent sign and the edge of the exit number
panel. The plaque may be placed above the exit number panel when
there is insufficient space.

REQUIREMENTS FOR EXIT ONLY AND LEFT EXIT PANELS

_EXIT 7 ONLY

_EXIT A ONLY |

LEFT EXIT)

TYPICAL EXAMPLES

DEPARTMENTAL MATERIAL SPECIFICATIONS

ALUMINUM SIGN BLANKS DMS-7110

SIGN FACE MATERIALS DMS-8300

SHEETING REQUIREMENTS FOR
OVERHEAD EXIT PANELS

USAGE COLOR SIGN FACE MATERIAL
FLUORESCENT TYPE Bg, OR Cp, SHEETING
BACKGROUND YELLOW L FL
LEGEND BLACK ACRYLIC NON-REFLECTIVE FILM

GENERAL NOTES

1. Signs to be furnished shall be as detailed elsewhere
in the plans and/or a@s shown on sign tabulation sheet.
Standard sign designs and arrow dimensions can be
found in the "Standaord Highway Sign Designs for
Texas" (SHSD). Individual panel sizes shown in the
plans may be adjusted to fit actual parent sign
sizes if necessary.

2. Exit Panel legend shall use the Federal Highway
Administration (FHWA)Stondard Highway Alphabets
E Series.

3. Lateral spacing between letters and numerals shall
conform with the SHSD, ond any approved changes
thereto. Lateral spacing of legend shall provide
a balaonced appearance when spacing is not shown.

4. Black legend shall be applied by screening process
or cut-out ocrylic non-reflective black film to
yel low background sheeting, or combination thereof.

5. Exit Only and Left Exit panels within the parent
sign face shall be direct applied unless otherwise
specified in the plons. Panels not direct applied
shall use 0.063 inch thick one piece sheet aluminum
signs (Type A).

6. Mounting details of Exit Only ond Left Exit panel
attachments to parent signs face are shown on
Standard Plan Sheet TSR(5).

The Standord Highway Sign Designs for Texas (SHSD)
can be found at the following website.

http://www.txdot.gov/

oo
v ~ -
ATTACHMENT =t Opz;’gz’;?gns
I% SE::JCAILNG LA I Texas Department of Transportation s",;‘;’,ﬁ,’;’fd
7 \
LEFT REST AREA TYPICAL SIGN
—— ATTACHMENT
EXIT 45 PLAuE REQUIREMENTS
[ eanent sion NEXT RIGHT
TSR(2)-13
NS i FILE: tsr2-13.dgn on: TxDOT [ck: TxDOT [ow: TxDOT [cxs TxDOT
| | | | ©71x00T  QOctober 2003 con [sect 408 HIGHWAY
REVISIONS 0915 00 228 VARIOUS
TYPICAL EXAMPLES 12-03 7-13 oIsT COUNTY SHEET NO.
9-08 SAT|  BEXAR,ETC. 43
Z




No warranty of any

TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

REQUIREMENTS FOR INDEPENDENT MOUNTED
ROUTE SIGNS

SHEETING REQUIREMENTS
USAGE COLOR SIGN FACE MATERIAL
BACKGROUND WHITE TYPE A SHEETING
BACKGROUND ALL OTHERS TYPE B OR C SHEETING
LEGEND & BORDERS WHITE TYPE A SHEETING
LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM
LEGEND & BORDERS | ALL OTHERS TYPE B or C SHEETING

NORTH
/ INTERSTATE \

TYPICAL EXAMPLES

REQUIREMENTS FOR BLUE, BROWN & GREEN
D AND I SERIES GUIDE SIGNS

SHEETING REQUIREMENTS
USAGE COLOR SIGN FACE MATERIAL
BACKGROUND ALL TYPE B OR C SHEETING
LEGEND & BORDERS WHITE TYPE D SHEETING
LEGEND, SYMBOLS
% BORDERS ALL OTHERS TYPE B OR C SHEETING

MILE

SCENIC NORTH

AREA
D

< Lockhart <€ Austin

State Park Garfield =»
[ |

TYPICAL EXAMPLES

GENERAL NOTES

1. Signs to be furnished shall be as detailed elsewhere in the plans and/or as
shown on sign tabulation sheet. Stondard sign designs and arrow dimensions
can be found in the "Standard Highway Sign Designs for Texas" (SHSD).

2. White legend shall use the Clearview Alphabet. The following Clearview fonts
shall be used to replace the existing white Federal Highway Administration
(FHWA) Stondard Highway Alphabets, when not specified in the SHSD, or in the

plans.
B CV-1W
C CV-2W
D CV-3W
E Cv-4w
Emod | CV-5WR
F CV-6W

3. Route sign legend (ie. IH, US, SH and FM shields) shall use the Federal
Highway Administration (FHWA) Standard Highway Alphabets B, C, D, E, Emod
or F).

4, Lateral spacing between letters aond numerals shall conform with the SHSD,
and any approved changes thereto. Lateral spocing of legend shall provide
a balanced appearance when spacing is not shown.

5. Independent mounted route sign with white or colored legend and borders
shal |l be opplied by screening process with ftransparent color ink, tronsparent
colored overlagy film to white bockground sheeting or cut-out white sheeting
to colored background sheeting, or combination thereof. White legend, symbols
and borders on all other signs shall be cut-out white sheeting applied to
colored background sheeting.

6. Information regarding borders and radii for signs is found in the "Standard
Highway Sign Designs for Texas". Dimensions shown and described for borders
and corner radii on parent sign are nominal. Borders may vary in width as
much as 1/2 inch. Corner radii above 3 inches may vary in width as much as
1 inch. Borders ond corner radii within o parent sign must be of matching
widths. The sign area outside the corner radius should be trimmed or rounded.

7. Sign substrate shall be any material that meets the Departmental Moterial
Specification requirements of DMS-7110 or approved alternative.

8. Mounting details of roadside signs are shown in the "SMD series" Stondord
Plon Sheets.

DEPARTMENTAL MATERIAL SPECIFICATIONS

ALUMINUM SIGN BLANKS DMS-7110

SIGN FACE MATERIALS DMS-8300

ALUMINUM SIGN BLANKS THICKNESS

Square Feet Minimum Thickness
Less than 7.5 0.080
7.5 to 15 0.100
Greater than 15 0.125

The Stondord Highway Sign Designs for Texas (SHSD)
can be found at the following website.

http://www.txdot.gov/
‘;§§§‘7® Traffic
Operations
I Texas Department of Transportation s”,;‘;’,ﬁ,’;’:’d
TYPICAL SIGN
REQUIREMENTS
TSR(3)-13
FILE: tsr3-13.dgn on: TxDOT [ck: TxDOT [ow: TxDOT [cxs TxDOT
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REQUIREMENTS FOR RED BACKGROUND

REGULATORY SIGNS

(STOP, YIELD, DO NOT ENTER AND
WRONG WAY SIGNS)

REQUIREMENTS FOR WHITE BACKGROUND
REGULATORY SIGNS

(EXCLUDING STOP, YIELD, DO NOT ENTER AND
WRONG WAY SIGNS)

No warranty of any

TxDOT assumes no responsibility for the conversion

DO NOT WRONG
ENTER WAY

REQUIREMENTS FOR FOUR
SPECIFIC SIGNS ONLY

SPEED
LIMIT

TYPICAL EXAMPLES

SHEETING REQUIREMENTS

SHEETING REQUIREMENTS
USAGE COLOR SIGN FACE MATERIAL
BACKGROUND RED TYPE B OR C SHEETING
BACKGROUND WHITE TYPE B OR C SHEETING
LEGEND & BORDERS WHITE TYPE B OR C SHEETING
LEGEND RED TYPE B OR C SHEETING

AND SYMBOLS

USAGE COLOR SIGN FACE MATERIAL
BACKGROUND WHITE TYPE A SHEETING
BACKGROUND ALL OTHERS TYPE B OR C SHEETING

LEGEND, BORDERS
AND SYMBOLS BLACK ACRYLIC NON-REFLECTIVE FILM
LEGEND, BORDERS ALL OTHER TYPE B OR C SHEETING

REQUIREMENTS FOR WARNING SIGNS

REQUIREMENTS FOR SCHOOL SIGNS

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

TYPICAL EXAMPLES

SCHOOL

SPEED
LIMIT

20

WHEN
FLASHING

TYPICAL EXAMPLES

DATE:
FILE:

GENERAL NOTES

1.

Signs to be furnished shall be as detailed elsewhere in the plans ond/or as
shown on sign tabulation sheet. Standard sign designs aond arrow dimensions
can be found in the "Stondard Highway Sign Designs for Texas" (SHSD).

Sign legend shall use the Federal Highway Administration (FHWA)
Standard Highway Alphabets (B, C, D, E, Emod or F).

Loteral spacing between letters ond numerals shall conform with the SHSD,
and any approved changes thereto. Lateral spacing of legend shall provide
a balanced appearance when spacing is not shown.

Black legend and borders shall be appl ied by screening process or cut-out
ocrylic non-reflective blaock film to background sheeting, or combination
thereof.

. White legend and borders shall be opplied by screening process with transparent

colored ink, transparent colored overlay film to white background sheeting or
cut-out white sheeting to colored background sheeting, or combination thereof.

Colored legend shall be applied by screening process with transparent colored
ink, tronsparent colored overlay film or colored sheeting to bockground
sheeting, or combination thereof.

Sign substrate shall be any material that meets the Departmental Material
Specification requirements of DMS-7110 or approved alternative.

. Mounting details for roadside mounted signs are shown in the "SMD series"

Stondard Plaon Sheets.

ALUMINUM SIGN BLANKS THICKNESS

Square Feet Minimum Thickness
Less than 7.5 0.080
7.5 to 15 0.100
Greater than 15 0.125

DEPARTMENTAL MATERIAL SPECIFICATIONS

ALUMINUM SIGN BLANKS DMs-7110

SIGN FACE MATERIALS DMS-8300

The Standard Highway Sign Designs for Texas (SHSD)
can be found at the following website.

http://www.txdot.gov/

52223‘,® Traffic
= Oge;rgt.ions
. ivision
SHEETING REQUIREMENTS SHEETING REQUIREMENTS I Texas Department of Transportation Standard
USAGE COLOR SIGN FACE MATERIAL USAGE COLOR SIGN FACE MATERIAL
BACKGROUND FLOYUElT_ELSOCVFNT TYPE B, OR Cp SHEETING BACKGROUND WHITE TYPE A SHEETING TYPICAL SICN
FLOURESCENT
LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM BACKGROUND YELLOW GREEN TYPE B OR Cp\ SHEETING REQU l REMENTS
LEGEND & SYMBOLS ALL OTHER TYPE B OR C SHEETING kﬁgEg%ggEgERs BLACK ACRYLIC NON-REFLECTIVE FILM
SYMBOLS RED TYPE B OR C SHEETING TSR (4) =1 3
FILE: tsrd-13.dgn on: TxDOT [ck: TxDOT Jow: TxDOT [ck: TxDOT
©71x00oT  October 2003 conT [secT JoB HIGHWAY
REVISIONS 091500 228 VARIOUS
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

DATE:
FILE:

SIGN BLANK PUNCHING DETAILS FOR ATTACHMENTS WHEN SPECIFIED
ARROW DETAILS TO BE TYPE A ALUMINUM SIGNS
for Large Ground-Mounted and Overhead Guide Signs (FOR MOUNTING TO GUIDE SIGN FACE)
6" "y" NO. OF EQUAL SPACES 6" R=3"—
I I . 4 [} [ [ o AIZ
JES I T J,
3 EQUAL]
A SPACES | Tr |
° 3% " Holes °
l— o o o O/ o l
[ T2"
— 27 “X" NO. OF EQUAL SPACES (_)|2--
o 71/2" I~ Al
Type A Type B E-3 E-4 Down Arrow i
TYPE LETTER SIZE USE AJC]DIE
A-l 10.67"U/L and 10" Caps S 612 Sl L7
. n ingle
A-2 | 13.33"U/L and 12" Caps Lo_rgwe NOTE — . B ]2s]20]) v Sign Size ny Doiee w | x
A-3 16" & 20"U/L ExiTs TSrondara Migmeey Sigm Designs for ~ 24x24 2 4 24 | 4
B-1 | 10.67"U/L ond 10"Caps | yyitiple Texos™ manual. Y. 124" mox. )L_ 30x24 3 4 36| 5
B-2 13.33"U/L and 12" Caps Lane 3 e ° 36x36 3 4 48 6
B-3 16" & 20" U/L Exits ) /@ 45x36 4 3 24 | 3
ﬁglesdm.y N LYJ 48x48 4 3 36 4
CODE USED ON SIGN NO. The Standord Highway Sign Designs for Texas (SHSD) o 0 y 60x48 5 3 48 5
E-3 E5-laT can be found at the following website. A
E-4 ES-IbT http://www.txdot.gov/ EXIT ONLY PANEL
MOUNTING DETAILS OF ATTACHMENTS TO GUIDE SIGN FACE ARROW DETAILS
("EXIT ONLY" AND "LEFT EXIT" PANELS, ROUTE MARKERS AND OTHER ATTACHMENTS) for Destination Signs (Type D)
9 12

Guide sign

Attachment background

! ] sheeting

sign " "

heeti 174" nut

sheeting—— T~ ] - /ond bolt

/Shee+ metal
B screw
0.063" | J=— Lock washer

A:-]+ofr:r.1men+ S %Z ( ALY aluminum M~

sheeting 0.063" Washer Type A sign \

must be cut aluminum Washer Standard arrow Standord arrow

at panel Type A sign — = — +o be used with to be used with

joints 6 inch letters. 8 inch letters.

N - SO
- ] ;’Qo Traffic
- Oge;rgt.ions
I Texas Department of Transportation s,;",’,ﬁ,’g:’d
~d

TYPICAL SIGN

NOTE:
1. Sheeting for legend, symbols, and borders must be cut at panel joints. NOTE: TSR (5) - ] 3
2. Direct applied attachment signs will be subsidiary to "Aluminum Signs” Furnish Type A aluminum sign ottachments only — gsr:-;'dggow o _DOOT Jor: 00T[or. TA00T o Txd0r
or "Fiberglass Signs”. when specified in the plans. These signs will be ©rxoor R:ilsomir CONT |SECT b iy
paid for under "Aluminum Signs”. 0915 00 228 VARIOUS
'92_'3; 713 DIST COUNTY SHEET NO.
SAT BEXAR, ETC. 46
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$TIMES

$DATES

$FILES

;/4..

ROUNDED CORNER

o
2;/4..‘ ‘ 3y
\
o
NI
“ AR
ST AN
P -
> b > > b
C S
acpsuRA-L— - | 24BARS &
7
VAR DEPTH ACP/BASE PAD
18" MIN

CONCRETE CURB (TYPE 1)

W/ ACP

T+4"

ACP (SURF)~ ‘<( .—g

¥ " ROUNDED CORNER

N

S

VAR DEPTH ACP/BASE PAD/

18" MIN

CONCRETE CURB (TYPE 2)

W/ ACP
6" X 6" NO.6 WIRE FABRIC OR
(as REBARS 18" 0.C. BOTH WAYS.
| 6 -0" USUAL
4" | . . CURB
K 1 1.5% USUAL, 2% MAX. SLOPE
»' G . o N - - . N

!

18" USUAL
RDWY FOUNDATION

TYPICAL SIDEWALK SECTION

f
12" FLEX BASE CUSHION

GROOVED JOINTS IN THE SIDE WALK SHALL BE AT A MAX. SPACING OF 10 FT.
AND SHALL HAVE ¥;" EXPANSION JOINTS AT A MAX. SPACING OF 60’ AND

TO COINSIDE WITH THE CURB EXP. JOINTS.

16 d GALV. NAILS

9"
2;/4..‘ ‘ "
\
o ;}NAA
F I3 :‘3 b : b
b 4'/2"
N e
o 5 . - | +
CONC . #4 BARS ). ° -
PVMT ‘T._ T T
\ B - ® B
7 B I
\ 1 . . }Iﬁ' >

¥4" ROUNDED CORNER

i
VAR DEPTH ACP/BASE PAD

\ 18" MIN

CONCRETE CURB (TYPE

1

W/ CONC PAVEMENT

T+4"

wh
CONC - BARS [\ -
PVMT ‘( — T s

- A
3 3 ®
‘|2" i - . > Ll

¥4 " ROUNDED CORNER

i
VAR DEPTH ACP/BASE PAD

18" MIN

CONCRETE CURB (TYPE

W/ CONC PAVEMENT

'/a" ROUNDED EDGE

2" #4 REBAR

¥ " REDWOOD OR CYPRESS
WOOD JOINT FILLER

TYPICAL CURB EXPANSION JOINT DETAIL

EXPANSION JOINTS TO BE PLACED AT BEGINNING AND END OF

CURVES, DRIVEWAYS WHEELCHAIR RAMPS,

INLETS, ILLUMINATION/

SIGNAL FOUNDATIONS AND OTHER FIXED OBJECTS.

GENERAL NOTES:

I. CONCRETE CURB TYPE | AND 2 SHOWN SHALL MEET THE
MINIMUM SPECIFICATION REQUIREMENTS OF CLASS "A"
CONCRETE PER ITEM 529 AND 421.

2. ALL REINFORCING STEEL SHALL BE GRADE 60

3. WHERE CONCRETE CURB IS PLACED ON EXISTING CONCRETE
PAVEMENT, THE PAVEMENT SHALL BE DRILLED AND THE
REINFORCING BARS GROUTED IN PLACE.

4.  EXPANSION AND CONTRACTION JOINTS SHALL BE CONSTRUCTED
TO MATCH PAVEMENT JOINTS IN ALL CURBS AND CURB AND
GUTTER ADJACENT TO JOINTED CONCRETE PAVEMENT. WHERE
PLACEMENT OF CURB OR CURB AND GUTTER IS NOT ADJACENT
TO CONCRETE PAVEMENT, EXPANSION JOINTS SHALL BE PROVIDED
AT STRUCTURES, CURB RETURNS AT STREETS, AND AT LOCATIONS
DIRECTED BY THE ENGINEER.

5. VERTICAL AND HORIZONTAL DOWEL BARS AND TRANSVERSE
REINFORCING BARS SHALL BE PLACED AT 4 FEET C-C, UNLESS
OTHERWISE SHOWN.

6.  ONE-HALF INCH EXPANSION JOINT MATERIAL SHALL BE PROVIDED
WHERE CURB OR CURB AND GUTTER IS ADJACENT TO SIDEWALK
OR RIPRAP. THIS IS SUBSIDIARY TO THE CURB, ITEM 529.

7.  LAYDOWN CURB AT DRIVEWAYS WILL BE PAID AS SUBSIDIARY TO
ITEM 530.

8. FOR SIDEWALK DETAILS AT DRIVEWAYS, SEE SAN ANTONIO DISTRICT
STANDARD "DRIVEWAY DETAILS".

9.  SEE PEDESTRIAN HANDRAIL DETAILS STANDARD "PRD" FOR MORE
INFORMATION. CONCRETE RAIL FOUNDATION TO BE POURED WITH
THE SIDEWALK BUT PAYMENT IS SUBSIDIARY TO ITEM 450 "RAILING".

10. CLEAR SIDEWALK WIDTH EXCLUDING THE PEDESTRIAN RAIL

FOUNDATION SHALL BE 6 UNLESS OTHERWISE SPECIFIED IN
THE PLANS

PEDESTRIAN RAIL

6’ -0" USUAL (SEE NOTE 10) |

| /CURB

1.5% USUAL, 2% MAX. SLOPE

TYPICAL SIDEWALK SECTION
WITH PEDESTRIAN RAIL

RAIL FOUNDATION
(SEE NOTE 9)
.5
s a
| 10°-0" == =
| zoy
RDWY SURF |
I
| AN

1" 17°R.

TRANSITION FOR CONCRETE CURB ENDS

®
© 200 g4 Texas Department of Transportation

I San Antonio District

MISCELLANEOUS CURB
AND SIDEWALK DETAILS

San Antonio District Standard
Sheet (I of 2)

T:Engdata/Standards/MiscCurbdetails. dgn PREPARED BY AND FOR USE OF TxDaT.

ORIGINAL DRAWING DATE: FEDERAL|

P FEDERAL AID PROJECT o | SHEET
REVISIONS

29-01-08 SAT 6 SEE TITLE SHEET 47

18-10-17 sidewalk width equals 6 usual CoUNTY
07-22-20 9" curb * curb w/ conc pvmt det.

CONTROL | SECTION | JOB HIGHWAY

- - BEXAR 0915 | 00 |228| VAR.




$TIMES

$DATES

$FILES

o
- = f N
©| o s
M| - ol
2| / ’ BARS "LC
AR JD/M AT 12"
© :
24 BARS s
23 erzce(fo
I|: X 12"
¢ Tl ]
CONC. SIDEWALK e . :
FOR STRUCTURAL G 4
STABILITY: b 2 a3 DI
MIN. THICKNESS= 6" | s N PIEERO
MIN.WIDTH= 4°-0" g = Y - g@ _
I
. ST o L]
N2 NS AN ST .
2 HLLL LT 7T T
4 e e, ~ TN o,
A o ©
2" FLEX BASE N
o
16" :

CLASS C CONCRETE PAID UNDER ITEM 531,
ADDITIONAL CONCRETE TO MEET THE THICKENED SECTIONS
REQUIRED BY THESE DETAILS IS SUBSIDIARY TO ITEM 531,

6"MIN.

0.C.

CONCRETE COARSE
AGGREGATE,

GRADE 2 OR 3.

TO BE USED WHEN
"H" HEIGHT IS

GREATER _THAN 24",

(SEE NOTE 8)

|~ >“DIA.WEEP HOLE

SPA.@ 15° MAX.
(SLOPE TO DRAIN)
1°HARDWARE CLOTH
CENTERED BEHIND
OPENING

6" X 6" (#6) WELDED WIRE FLAT SHEETS
OR =#3 REBARS AT 18" 0.C. BOTH WAYS

TYPE "C1" & "C2" CURB

4'- 0"

BAR "LC"

| .

MAX = H+4"

BAR 'LF"

SIDEWALK.

(NOTE.

CURB.)

CONTROL LINE «'——‘ PR HANDRAIL
ALLOWABLE SIDEWALK (6° USUAL) £
CONSTRUCTION JOINT SEE TYRICAL SIDEWALK ==
T |
= 17 . T
: 7]
E \A( s/ A // 7S S S g
= e et/ o X
=4 ol =l CUSHION
o —1. " #4 BARS @ 12" C/C
" N =
S Iy
: LF BAR W
I - o
: \b\\ . ORDINARY BACKF[LL/
i > //////f*
= I I3 S
L N
" : -]
¢ : \ o ALLOWABLE
z S CONSTRUCTION JOINT
WA
;A I »A ;A
:x: LI »I’ IS L
Le a ® ia Ca 4
TYPE "F 1" CURB
12" PR HANDRAIL
SIDEWALK (6' USUAL)
CONTROL LINE SEE TYPICAL STOEWALK  ¢|y
< |
(p— ” p - -
1. ALLowABLE = /y//,/_/_/_!ﬁ(/;/}_é[/iﬁz ]
|5 CONSTRUCTION JOINT\A/»ZB_ T2 JL Y
Ic—>l9 ’ T s \
5l : . 12" 2" FLEX BASE
NES 12 | 12 CUSHION
Wi & ORDINARY BACKFILL—
EIlES + o= CONCRETE COARSE ACGREGATE,
. 0 ; RA R 3. T U
AV trear— | MWHEBE"E"O 3. 70 BE USED
sl 3 S THAN 24". (SEE NOTE
oM = ol -
b b bl e
) u B
w A
oo o 2"DIA.WEEP HOLE
al W” : SPA.@ 15° MAX.
i (SLOPE TO DRAIN)
o o Je ~¢ .o ] 1" HARDWARE CLOTH
o  Sman Encrerme e | CENTERED BEHIND
oo le e OPENING
“— ALLOWABLE

CONSTRUCTION JOINT

TYPE "F2" 8 "F3" CURB

#4 BARS SPA.@ 12" C-C

g

18" ‘ 24" “F3"

FOOTING DETAIL

BASE

HEIGHT IS GREATER

8)

GENERAL NOTES:

CONCRETE FOR CURB TYPE F AND C SHOWN SHALL MEET THE
MINIMUM SPECIFICATION REQUIREMENTS OF CLASS "C”
CONCRETE PER ITEM 421

ALL REINFORCING STEEL SHALL BE GRADE 60

WHERE CONCRETE CURB | SPLACED ON EXISTING CONCRETE
PAVEMENT, THE PAVEMENT SHALL BE DRILLED AND THE
REINFORCING BARS GROUTED IN PLACE.

EXPANSION AND CONTRACTION JOINTS SHALL BE CONSTRUCTED
TO MATCH PAVEMENT JOINITS IN ALL CURBS AND CURB AND
GUTTER ADJACENT TO JOINTED CONCRETE PAVEMENT. WHERE
PLACEMENT OF CURB OR CURB AND GUTTER IS NOT ADJACENT
TO CONCRETE PAVEMENT, EXPANSION JOINTS SHALL BE PROVIDED
AT STRUCTURES, CURB RETURNS AT STREETS, AND AT LOCATIONS
DIRECTED BY THE ENGINEER.

VERTICAL AND HORIZONTAL DOWEL BARS AND TRANSVERSE
REINFORCING BARS SHALL BE PLACED AT 4 FEET C-C, UNLESS
OTHERWISE SHOWN.

ONE-HALF INCH EXPANSION JOINT MATERIAL SHALL BE PROVIDED
WHERE CURB OR CURB AND GUTTER IS ADJACENT TO SIDEWALK
OR RIPRAP. THIS IS SUBSIDIARY TO THE CURB, ITEM 529.

UNTIL THE SIDEWALK IS COMPLETE, LATERAL SUPPORT FOR THE
"F" CURBS WILL BE REQUIRED.

IF AGGREGATE IS REQUIRED PER THE DETAIL, IT IS PAID AS
SUBSIDIARY TO THE CURB, ITEM 529.

DESIGN SOIL PARAMETERS:

Soil Unit Wt.= 120 pcf

Phi = 30 Degrees

Cohesion = 50 psf

Min. PI = 15

Mox. PI = 30

SURCHARGE:
TYPE F CURB q = 2’ Adjocent to sidewalk
Maox. slope behind TYPE C Curb = 4:1
Min. Factor of Safety against sliding is 1.5.
Designed in accordaonce with current AASHTO
Standards ond Interim Specifications.

®
© 200 g4 Texas Department of Transportation

I San Antonio District

MISCELLANEOUS CURB
AND SIDEWALK DETAILS

San Antonio District Standard
Sheetf (2 of 2)

T:Engdata/Standards/MiscCurbdetails. dgn

PREPARED BY AND FOR USE OF TxDaT.

. STATE | FEDERAL|
ORIGINAL DRAWING DATE: DISTRICT| REGION

FEDERAL AID PROJECT & | SHEET

29-01-28 SAT| 6

REVISIONS

SEE TITLE SHEET 47A

18-10-17 sidewalk width equals 6 usual CoUNTY CONTROL | SecTioN | JoB
07-22-20 9° curb * curb w/ conc pvmt det.

HIGHWAY

- - BEXAR 0915 | 00 |228

VAR.




PREFERRED LOCATION PLANTING OR OTHER NON-WALKING EXTRA WIDTH MAY BE REQUIRED
OF PEDESTRIAN SURFACE OR PROTECT DROP OFF (TYP) FOR CLEAR SPACE AT

TYPE 1 PUSH BUTTON (TYP) TYPE 2 PEDESTRIAN PUSH BUTTON. TYPE 3 I% .

5°PREFERRED

< 4" MIN. y 5'MIN.
....... AL N - TURNING SPACE
“MIN. = T D =
6'DESIRABLE 5 MIN ~N _ FLARE (_m
—= oy
WITHOUT PEDESTRIAN - WITH PEDESTRIAN 5'MIN
PUSH BUTTON PUSH BUTTON 6’ DESIRABLE

GRADE BREAK

No warranty of any kind is made by TxDOT for any purpose whatsoever.

RAMP 5% MIN.

PERPENDICULAR CURB RAMP (TYP) PARALLEL CURB RAMP TYPE 6

CROSS SLOPE NOT TO EXCEED 2% » T v
ON ANY PORTION OF RAMP, TURNING v, .
SPACE OR TRANSITION TO STREET. VY — —
T
, Il 8.3%
5° MIN. MAX. TURNING
| SPACE
==
v vy T 8 3%
MAX.
\—PEDESTRIAN
, CIRCULATION
BOTTOM GRADE 5’ PREFERRED BATH

4’ MIN.

BOTTOM GRADE
BREAK LINE

BREAK LINE

COMBINATION CURB RAMPS

GUTTER LINE

Ramp
w
SIDEyy, fory

CURB RAMPS AT MEDIAN [SLANDS

TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

DISCLAIMER:

DATE:
FILE:

INSTALL DETECTABLE WARNING SURFACE
AT EACH END OF THE CUT-THROUGH RAMP

WITH A MINIMUM 2° USUAL SIDEWALK

SURFACE BETWEEN. [IF MEDIAN IS LESS TYPE 21
THAN 6° WIDE, ELIMINATE DETECTABLE

WARNING SURFACES.

K
5oy V10T SIDEW, 4 PREFERRED LOCATION
N. - OF PEDESTRIAN
- -TYPE 5 PUSH BUTTON (TYP)
CROSS SLOPE NOT TO EXCEED 2% )
ON ANY PORTION OF RAMP, TURNING

SPACE OR TRANSITION TO STREET.

{/—GUTTER LINE

PROJECTED BACK

ALIGN CURB PARALLEN

OF CURB
WITH CROSSWALK.
BOTTOM GRADE 5 MIN. b
BREAK L INE
e BREAK L INE sfaw GUTTER LINE
NOTE: CURB DETAILS ARE SHOWN St WIpy, 600 DEY, H s ,
ELSEWHERE IN THE PLANS. 6'pREDFE:MLK WZJ; GUTTER LINE P’?EFE;;.:;DWIDTH 2' N BLENDED TRANSITION
RR H » 5
0 5 Mgy, DIRECTIONAL RAMPS WITHIN RADIUS My, (FLUSH LANDING)
o
oW TYPE 22 NOTES / LEGEND: SHEET 1 OF 4
4 FLARE BOTTOM GRADE BREAK OF CURB RAMP " o
RAMP WILL NORMALLY BE AT GUTTER LINE. | spp GENERAL NOTES ON SHEET 2 OF 4 FOR MORE INFORMATION. = Divigon
8. 3% MAX. 2H§[ﬁCEESII-:(L)EEaAT GRADE BREAKS ITexas Department of Transportation Standard
FLARE ~_[X —— 5°X 5 (MIN.)
RAMP N A\ TURNING SPACE CONTIBNEUYO(;JNSD CURB DENOTES PLANTING OR e PEDESTRIAN FACILITIES
8.3% MAX. NON-WALKING SURFACE v v GUTTER LINE  — - —
/ ~\ NOT PART OF PEDESTRIAN vy v CURB RAMPS
CIRCULATION PATH. v
RAMP g g R SLOPE
—RAMP_ S opp TE
: M _CONTE —— DETECTABLE WARNING SURFACE GRADE BREAK - PED-18
FLARE 5% MAX. / FILE: pedi8 oN:TxDOT [ owVP [ cakM | CriPK & JG
RAMP DENOTES PREFERRED LOCATION RAMP LIMITS (© TxDOT: MARCH, 2002 cont | sect | e HiGawAY
8.3% MAX. TYPICAL SECTION OF PERPENDICULAR OF PEDESTRIAN PUsH BUTTON X OF PAYMENT sevisen on.zoos 091300 | 228 VARIOUS
COMBINATION ISLAND RAMPS CURB RAMP AT CONNECTION TO ROADWAY IF APPLICABLE. s s e e e




No warranty of any kind is made by TxDOT for any purpose whatsoever.

TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

DISCLAIMER:

DATE:
FILE:

GENERAL NOTES DETECTABLE WARNING SURFACE DETAILS
CURB RAMPS DETECTABLE WARNING PAVERS (IF USED) PEDESTRIAN TRAVEL DETECTABLE WARNING
SURFACE
DIRECTION
1. Install a curb ramp or blended transition at each pedestriaon street crossing. 25. Furnish detectable warning paver units meeting all requirements of ASTM C-936, C-33.
Lay in a two by two unit basket weave pattern or as directed.
2. All slopes shown are maximum allowable. Cross slopes of 1.5% aond lesser running TURNING
should be used. Adjust curb ramp length or grade of approach sidewalks as directed. 26. Lay full-size units first followed by closure units consisting of at least 25 percent SPACE
(25%) of a full unit. Cut detectable warning paver units using a power saw. RAMP_ RAMP

3. Maximum allowable cross slope on sidewalk and curb ramp surfaces is 2%.

4., The minimum sidewalk width is 5. Where the sidewalk is adjacent to the back of curb, SIDEWALKS 27 (Min.)

o 6° sidewalk width is desirable. Where a 5° sidewalk caonnot be provided due to site

constraints, sidewalk width may be reduced to 4’ for short distances. 27. Provide clear ground space at operable parts, including pedestrian push buttons. ~

5'x 5’ passing areas at intervals not to exceed 200’ are required. Operable parts shall be placed within unobstructed reach range specified in

PROWAG section R406. BACK OF
5. Turning Spaces shall be 5'x 5° minimum. Cross slope shall be maoximum 2%. PARALLEL CURB RAMP CURB
28. Ploce traffic signal or illumination poles, ground boxes, controller boxes, signs, TYPICAL PLACEMENT OF DETECTABLE WARNING

6. Clear space at the bottom of curb ramps shall be a minimum of 4°x 4° wholly contained drainage facilities and other items so as not to obstruct the pedestrian access route SURFACE ON LANDING AT STREET EDGE.

within the crosswalk and whol ly outside the parallel vehicular travel path. or clear ground space.
7. Provide flared sides where the pedestrian circulation path crosses the curb ramp. 29. Street grades and cross slopes shall be as shown elsewhere in the plans.

Flared sides shall be sloped at 10% maximum, measured parallel to the curb. PEDESTRIAN TRAVEL

Returned curbs may be used only where pedestrians would not normally walk across 30. Changes in level greater than 1/4 inch are not permitted. DIRECTION

the romp, either becaouse the adjacent surface is planted, substantially obstructed,

or otherwise protected. 31. The least possible grade should be used to maximize accessibility. The running slope

of sidewalks and crosswalks within the public right of way may follow the grade of TURNING

8. Additional information on curb romp location, design, light reflective value ond the porallel roadway. Where a continuous grade greater than five percent (5%) must be SPACE

texture may be found in the latest draft of the Proposed Guidel ines for provided, handrails may be desirable to improve accessibility. Handrails may also be

Pedestrian Facilities in the Public Right of Way (PROWAG) as published by the needed to protect pedestrians from potentially hazardous conditions. If provided, handrails DETECTABLE WARNING

U.S. Architectural and Transportation Barriers Compliance Board (Access Board). shal |l comply with PROWAG R409. RAMP SURFACE
9. To serve as a pedestrian refuge area, the median should be a minimum of 6’ wide, 32. Hondrail extensions shall not protrude into the usable landing area or into intersecting

measured from back of curbs. Medians should be designed to provide accessible pedestrion routes.

passage over or through them. ] SIDE FLARE

33. Driveways and turnouts shall be constructed and paid for in accordance with Item 2 (MIN. ) (TYP)

10. Small channelization islands, which do not provide a minimum 5°x 5’ landing at the "Intersections, Driveways and Turnouts". Sidewalks shall be constructed and paid for

top of curb ramps, shall be cut through level with the surface of the street. in accordance with Item, "Sidewalks". { ~ )
11. Crosswalk dimensions, crosswalk markings aond stop bar locations shall be as shown 34, Sidewalk details are shown elsewhere in the plans. PERPENDICULAR CURB RAMP BACK OF

elsewhere in the plans. At intersections where crosswalk markings are not required, CURB

curb ramps shall align with theoretical crosswalks unless otherwise directed. TYPICAL PLACEMENT OF DETECTABLE

WARNING SURFACE ON SLOPING RAMP RUN,
12. Provide curb ramps to connect the pedestrian access route ot each pedestrian street
crossing. Hondrails are not required on curb ramps.

13. Curb ramps and landings shall be constructed and paid for in accordance with [tem 531 PEDESTRIAN TRAVEL
"Sidewalks". DIRECTION

14. Place concrete ot a minimum depth of 5" for romps, flares ond londings, unless
otherwise directed. TURNING

SPACE

15. Furnish and install No. 3 reinforcing steel bars at 18" o.c. both ways,

unless otherwise directed. ' SIDE CURB

DETECTABLE WARNING PAVER | PREFABRICATED DETECTABLE *NOTE: (TYP)
; 141 TH F TH

16. Provide a smooth transition where the curb ramps connect to the street. WITH TRUNCATED DOMES | WARNING PANEL DETEC?gBLEEWRFSQN(I)NG SLEJRFACE RAMP
17. Curbs shown on sheet 1 within the Iimits of payment are considered part of the curb SIDE FLARE | SHALL BE 5° OR LESS I

ramp for payment, whether it is concrete curb, gutter, or combined curb ond gutter. (TYP) FROM BACK OF CURB.

DETECTABLE WARNING
SURFA

18. Existing feotures thot comply with aopplicalble standards may remain in place unless CE

otherwise shown on the plans. 2° MIN.
| \ . * 50 Max. _
DETECTABLE WARNING MATERIAL NO. 3 REBAR AT 18" (MAX) ON-CENTER | (MIN.) 5" DEPTH EXCLUSIVE i - BACK OF
BOTH WAYS OR AS DIRECTED : OF DETECTABLE WARNING - CURB
19. Curb ramps must contain a detectable warning surface that consists of raised CLASS A CONCRETE - SHALL |
truncated domes complying with PROWAG. The surface must contrast visually with CONFORM TO APPL ICABLE DIRECTIONAL CURB RAMP
adjoining surfaces, including side flares. Furnish and install an approved SPECIFICATIONS TYPICAL PLACEMENT OF DETECTABLE
cast-in-place dark brown or dork red detectable warning surface material WARNING SURFACE ON SLOPING RAMP RUN.
adjocent to uncolored concrete, unless specified elsewhere in the plans.
20. Detectable Warning Materials must meet TxDOT Departmental Materials Specification SECTION VIEW DETAIL SHEET 2 OF 4
DMS 4350 and be listed on the Material Producer List. Install products in accordance CURB RAMP AT DETECTIBLE WARNINGS -
with manufacturer’s specifications. % g?slign
vision
21. Detectable warning surfaces must be firm, stable ond slip resistant. ITexas Department of Transportation Standard
22. Detectable warning surfaces shall be a minimum of 24 inches in depth in the direction
of pedestrian travel, and extend the full width of the curb ramp or landing where the PEDESTR I AN FAC I L I T I ES
pedestrian access route enters the street. R RAMPS
23. Detectable warning surfaces shall be located so that the edge nearest the curb |ine CU B
is at the back of curb and neither end of that edge is greater than 5 feet from the
back of curb. Detectable warning surfaces may be curved along the corner radius.
24. Shaded areas on Sheet 1 of 4 indicate the approximate location for the detectable PED 1 8
warning surface for each curb ramp type. FILE: pedl8 N TxDOT | ow:VP | cxekM | CKiPK & JG
(© TxDOT: MARCH, 2002 conT [secT JoB HIGHWAY
aevised o, 2008 1S1ONS 091500 228 VARIOUS
REvISED 8?%58:5 oIsT COUNTY SHEET NO.
SAT BEXAR,ETC. 49




No warranty of any kind is made by TxDOT for any purpose whatsoever.

TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

DISCLAIMER:

DATE:
FILE:

SIDEWALK TREATMENT AT DRIVEWAYS

PLANTING OR OTHER
NON-WALKING SURFACE

DRIVEWAY PAYMENT

“-“h“h
CAFE
I————————————I
| PROTECTED
| ZONE I ¢
I
__| 4" MAX. POST I
SETBACK SIDEWALK 53 ||~ PROJECTION
PROTECTED ZONE | I
PLANTING OR OTHER LR I
NON-WALKING SURFACE | " MAX. WALL L
PROJECTION || MAXIMUM 2%
| CROSS SLOPE
|
I
- b
S\
|| CANE DETECTABLE A
%/“\ RANGE
—
I CLEAR SPACE ADJACENT
PROTECTED ZONE TO PEDESTRIAN PUSH BUTTON

NOTE: IN PEDESTRIAN CIRCULATION AREA, MAXIMUM 4" PRQJECTION FOR POST
OR WALL MOUNTED OBJECTS BETWEEN 27" AND 80" ABOVE THE SURFACE.

MAX. LENGTH OF o
OBSTRUCTION MIN. DISTANCE
DRIVEWAY PAYMENT 2 -0 BETWEEN OBSTRUCTIONS %
5 -0"
CURB | OBSTRUCT ION T
P HYDRANT, ETC.) PEDESTRIAN WITH
\ ‘ / OLE, HYDRANT, ETC GUIDE CANE a
2 / <
/
> 27"
27" MAX.
4'MIN. AT
5/ SIDEWALK OD>TRUCTION 5° SIDEWALK
MIN. 4'MIN. AT MIN. WHEN AN OBSTRUCTION OF A HEIGHT GREATER THAN PROTRUDING OBJECTS OF A HEIGHT <27"
OBSTRUCTION 27" FROM THE SURFACE WOULD CREATE A PROTRUSION ARE DETECTABLE BY CANE AND DO NOT
OF MORE THAN 4" INTO THE PEDESTRIAN CIRCULATION  REQUIRE ADDITIONAL TREATMENT.
1 AREA, CONSTRUCT ADDITIONAL CURB OR FOUNDATION
AT THE BOTTOM TO PROVIDE A MAXIMUM 4" OVERHANG.
B PLAN VIEW \ DETECTION BARRIER FOR
OBSTRUCTION (CONTROLLER —_ VERTICAL CLEARANCE < 80"
CABINET, MAILBOX, ETC.)
PLACEMENT OF STREET FIXTURES
SHEET 3 OF 4
NOTE: ITEMS NOT INTENDED FOR PUBLIC USE. e Desi

MINIMUM 4° X 4° CLEAR GROUND SPACE Divicion
REQUIRED AT PUBLIC USE FIXTURES. I Texas Department of Transportation Standard

PEDESTRIAN FACILITIES
CURB RAMPS

NOTES: PED-18

% WHERE DRIVEWAYS CROSS THE PEDESTRIAN ROUTE,

SIDES SHALL BE FLARED AT 10% MAX SLOPE. FILE: pedi8 ON:TxDOT | oweVP | cikM_ | CkePK & 36
(© TxDOT: MARCH, 2002 conT [secT JoB HIGHWAY
% % [F CURB HEIGHT IS GREATER THAN 6 INCHES, USE REVISIONS 0915 00 228 VARIOUS
GRADE LESS THAN OR EQUAL TO 5%. HANDRAIL AND REVISED 06, 2012 o1st coonTY SHEET WO
T TA AR AR T R R . REVISED 01,2018 -
DETECTABLE WARNING ARE NOT REQUIRED AT BEXAR, ETC. =0




No warranty of any kind is made by TxDOT for any purpose whatsoever.

TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

DISCLAIMER:

DATE:
FILE:

TYPICAL CROSSING LAYOUTS
SEE SHEET 1 OF 4 FOR DETAILS AND DIMENSIONS

PREFERRED LOCATION OF
PEDESTRIAN PUSH BUTTON (TYP)

STOP BAR

5°X 5’ (MIN.)

TURNING SPACE 5°X 5° (MIN.)

TURNING SPACE

-

SPLIT RADIAL

RAMP PLACEMENT CROSSWALK o
\< “‘\$
' SIDEWALK
SIDEWALK N
== N N
' I\ %
SIDEWALK ADJACENT 4°X 4" (MIN.) SIDEWALK ADJACENT V4
TO CURB MANEUVERING SPACES TO CURB — /
CROSSWALK | <—|
—_— 5°X 5° (MIN.)
K l SHARED
SKEWED INTERSECTION WITH "LARGE" RADIUS — — S TURNING SPACE
/ | 2
(@]
X & STOP BAR
I £
=
x
STOP BAR
o AT INTERSECTION
5°X 5' (MIN.)

TURNING SPACE W/FREE RIGHT TURN & ISLAND

CROSSWALK

SIDEWALK

SIDEWALK REMOTE

SIDEWALK ADJACENT / ‘ / 4°X 4" (MIN.)

TO CURB MANEUVER ING FROM CURB 5°X 5 (MIN. )
- SPACES TURNING SPACE 47 (MIN.) AT |
. \|OBSTRUCTION |
SKEWED INTERSECTION WITH "SMALL" RADIUS F—— M = MIN, SIDEWALK |- | “L *1 ; 5;””:' ;
} 6’ PREFERRED. R v v v v vy
)] n
| |
SIDEWALK ADJACENT SIDEWALK REMOTE
TO CURB FROM CURB

MID-BLOCK PLACEMENT
PERPENDICULAR RAMPS

/STOP BAR

5°X 5’ (MIN.)
TURNING SPACE

CROSSWALK
SIDEWALK
et Y SIDEWALK
''''''''''' SHEET 4 OF 4
. | ® Design
SIDEWALK REMOTE I 4% 4 MING) SIDEWALK ADJACENT ok _ Division
FROM CURB MANEUVER ING TO CURB I Texas Department of Transportation Standard
SPACES
LEGEND: PEDESTRIAN FACILITIES
NORMAL INTERSECTION WITH "SMALL" RADIUS SHOWS DOWNWARD SLOPE. - CURB RAMPS
DENOTES PREFERRED LOCATION OF PEDESTRIAN  [X]
PUSH BUTTON (IF APPLICABLE). PED-18
DENOTES PLANTING OR NON-WALKING SURFACE ~ “ % FILE: Pedi® o Tx00T | owvP [ crekw | crapks g0
NOT PART OF PEDESTRIAN CIRCULATION PATH,  “ v © TxpoT: MARCH, 2002 coT |secr] w0 HIGHAY
v v weviseo 06, 2008 091500 228 VARIOUS
2 REVISED Se2012 DIST COUNTY SHEET NO.
SAT|  BEXAR,ETC. 51




ACC:

e

5/46(4 7/48|

72829303137
3olaolalazlazlaaa

Tia0

4950]51552535455)

7585596 0[6 16

LEVELS DISPLAYED
1[2[3a[s[e 7 [8]2 io[iifi2i3)iafishel
21222324252

37138

9FO
3536|

34

17018
3

24%24"24"24"24"24"24" 4' MINIMUM

“24"24" 24" 4* MINIMUM FICEECERUECEEEE
g%'§4r54¢f4 f/’_ 24"24"24"24"24" 24" //—4' MINIMUM “‘anan o USUAL 30
\ [I [I [I n n n I %, USUAL 30’ _ e T {a{Je{{0{] ¥ e * MINIMUM)  |MAXIMUM
| S’UZIU,E_MUM) MAX IMUM [I [I [I [I '(‘8’, 3?5%UM) o IMUM N i Ll i }4° usuAL
= o - , N
L ' 4’ USUAL ‘ ‘]2,,/‘%{]2" 12";1‘;‘2" 120 [ S~——x24" sTop LInE
12" " " %24" STOP LINE 12 IRing NFe NEX S~ %24+ sToP LINE y2|'/2 AR
A DD D' D
o | Vz| Y2
: Y| D'D
! D'D
|
I N B
TWO LANES WITH SHOULDERS
FOUR_LANES WITH SHOULDERS ) MULTI - LANES
£
g
S
5 10" USUAL
. INIMOM w (8" MINIMUM)
2 f=—o
(5 WINDMOM) | MAXIMUM EDGE OF %
. _ 4’ USUAL ROADWAY %, Hg @
i ; a 100001
‘ ‘ 124N 2 12";*112" 12" [S~— % 24" sToP LINE = % 24"STOP LINE
g ‘ "
VE|V§ V% V% = }4::::1“ {//////
5T T D PROP. 8" SOLID WHITE WITH - =
TYPE [-C REFL. MARKERS
'/2|V2 AT 2°0.c. AND 1° ON RADII - —
1D o —
2R, B e D ! - 15::334&ii%::EE::EE::E
| | | | \l'i' AL 10°R. UsUAL i ' 3 “30°MAXIMUM
- ‘ OR LESS —
>
MULTI - LANE WITH MEDIAN EDGE OF ROADWAY T ° PP | =
o°® <:| —
DIRECTION OF TRAFFIC ||7 F10° usuaL 30°
(8 MINIMUM)  [MAXIMUM
TYPICAL RIGHT TURN ISLAND . P usun
WITH DELINEATION
MAXTMUM ‘ 12 12 12" S~ ¥ 24" STOP LINE
s oo o SO TN 7 UL SR O s i
N ~ NO RIGHT TURN ISLAND EXIST. 5o
] Lo usuaL o IMUM 24"24"24"24" —4" MINIMUM
_ GEAGEACE 4
4 USUAL = 30
— -ﬁ\\‘\]ﬂ|ﬂﬂ ]“li“ {5 MINIVOM)  [MAXIMOM INTERSECTION WITH RIGHT - TURN ISLANDS
12 12"\*24" STOP LINE [ }4° usuAL
. < . e
‘ [ ;w(‘z" N wouestor e NOTES: San Antonio District Standard
i ‘|2" 1. ALL LONGITUDINAL LINES TYPICAL CROSSWALK
'gzl'gz! FORMING CROSSWALK AND DETAILS
| STOP LINES SHALL BE WHITE ® TCD-05
TWO LANES | %2. STOP LINES AS REQUIRED © 2017 fﬁ Texas Department of Transportation
ON DETAILED PAVEMENT
MARKING PLANS. Revisions | pED-RD- PROJECT NO. SHEET
FOUR LANES IC 19 e SEE TITLE SHEET 57
. U STATE DIST. COUNTY
3."D" IS EQUAL TO TEXAS | SAT BEXAR, ETC.
ONE HALF THE DISTANCE. CONT. SECT. 408 HIGHWAY NO.
0915 00 228 VARIOUS

| -
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2elo3d3132
METEE
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49l50[5 1152535455565 7585966 0}6 11626 3

LEVELS DISPLAYED
1[2[3T4a[s[e 7 [8]2 io[iifiz)i3)iafis]el

2122232 4f25)2

35[3613 7|38

;%gg

34|

17018
3

STRAIGHT 5/8" DIA. THIMBLE-EYE BOLT ANGLE 5/8" DIA. THIMBLE-EYE BOLT
WITH CURVED WASHER AND NUT WITH CURVED WASHER, DOWN GUY PLATE AND NUT

HEAVY DUTY 3 BOLT CLAMP

5/16" MESSENGER CABLE
1'-6" MIN

REE

TYPICAL SIDEWALK GUY
3/8" MESSENGER CABLE 1 / | SAG = 5% OF SPAN \
8'-0" MIN \L
RAINLOOP HEAVY DUTY 3 BOLT CLAMP
WEATHER HEAD RAINLOOP R G SERVISLEEVE
POLE PLATE
RMC SLACK
CABLE
2" PIPE, LENGTH NOTES:
AS REQUIRED o 1. 5/16" MESSENGER CABLE SHALL BE USED FOR SPANS.
z 2. ALL LOOSE ENDS OF MESSENGER CABLE SHALL BE SERVED TYPICAL STANDARD GuY
§ WITH SERVISLEEVE. 3/8" MESSENGER CABLE
END FITTING CLAMP FOR ] 3. SIGNAL CABLE SHALL BE ATTACHED TO MESSENGER (SPAN)
SIDEWALK GUY w CABLE WITH LASHING WIRE USING THE CABLE SPINNING
z|z METHOD WITH A MINIMUM OF ONE TURN PER FOOT.
=, 4, 3/8" MESSENGER CABLE SHALL BE USED FOR DOWN GUYS.
H m
ol 5. LUMINAIRES SHALL BE ATTACHED TO THE SIGNAL POLE AS
] e APPROVED BY THE ENGINEER.
o | -
-9 6. DETERMINE THE MOUNTING HEIGHT OF THE SIGNAL SPAN
GUY GUARD u AND THE PLACEMENT OF THE WEATHER HEADS.
= o 7. ALL SLACK CABLE COILS SHALL BE A MINIMUM OF &"IN 7' GUY GUARD
SERVISLEEVE s @ DIAMETER AND SHALL HAVE A MINIMUM OF TWO TURNS.
: 5o TEIRSIA UL te hoRuuLY s MR A, AT OUTY 3 0T ke
s 5 L L L
HEAVY DUTY 3 BOLT CLAMP : N D R N pECED SERVISLEEVE
~ 9. INSTALL ANCHOR ROD A MAXIMUM OF 6" ABOVE GRADE. 5/8" X 8° ANCHOR ROD
5/8" X 8" ANCHOR ROD 10. STAKE THE TRAFFIC SIGNAL POLE LOCATIONS FOR
VERIFICATION BY THE ENGINEER. | 20’ TYPICAL
2\
[ ]
| | | | = 8"- 4 WAY EXPANDING ANCHOR
8"- 4 WAY I I ~ =
EXPANDING ANCHOR | | z
|| TIMBER POLE INSTALLATION DETAILS L] 1=
BACKFILL WITH
CLASS"A" CONCRETE
SINGLE SPAN-SINGLE GUY SINGLE SPAN-DOUBLE GUY DOUBLE SPANS-SINGLE GUY
ANGLE A= ANGLE B
= S
POLE B GUY WIRE &
G
N POLE GUY WIRE
GUY WIRE
A f}’ Texas Department of Transportation
2018
-1——_______________»
N CuY WIRE San Antonlo District Standard
FLASHING BEACON TIMBER POLE
ANGLE A= ANGLE B [ INSTALLATION DETAILS
SCALE:NS FBTP-18
REVISIONS | [Eb-RD- PROJECT NO. SHEET
FEB 2006 6 SEE TITLE SHEET 53
OCT 2006 [ grate DIST. COUNTY
MAY 2018 IE RS | SAT BEXAR, ETC
TYPICAL GUY ALIGNMENT o, | s, o oAy o,
0915 00 228 VARIOUS

| —
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LEVELS DISPLAYED
1[2[3T4a[s[e 7 [8]2 io[iifiz)i3)iafis]el

2122232 4f25)2

35[3613 7|38

j%g

34|

17018
3

5/16" GAL. MESS. HEAVY DUTY 3
T STRAND (TYP.) 8 -0" MIN BOLT CLAMP ? 1"-6" MIN

1 —on
MAX. Y gR“NLOOP RAINLOOP
B WEATHER HEADS TO O SLACK—"|(T)|  SERVISLEEVE

TO BE SUPPLIED AND | 1,2" pPIPE
INSTALLED BY THE

CONTRACTOR O O

\L 3/16" GAL. MESS.

STRAND (TYP.)

. 5/16" AND 3/16" MESSENGER CABLE SHALL BE USED FOR SPANS.

2. ALL LOOSE ENDS OF MESSENGER CABLE SHALL BE SERVED
WITH SERVISLEEVE.

3. SIGNAL CABLE AND DETECTOR CABLE SHALL BE ATTACHED
TO MESSENGER (SPAN) CABLE WITH LASHING WIRE USING
THE CABLE SPINNING METHOD WITH A MINIMUM OF ONE TURN

z PER FOOT.

? 4. DETERMINE THE MOUNTING HEIGHT OF THE SIGNAL SPAN
© AND THE PLACEMENT OF THE WEATHER HEADS.

é 5. ALL SLACK CABLE COILS SHALL BE A MINIMUM OF 6"IN

DIAMETER AND SHALL HAVE A MINIMUM OF TWO TURNS.

6. WEATHER HEADS INSTALLED ON THE STRAIN POLE SHALL
EQUAL THE SIZE AND NUMBER OF CONDUIT INSTALLED
IN THE SIGNAL POLE FOUNDATION.

OR AS DIRECTED BY THE ENGINEER

e STRAIN POLE ELEVATIONS —

FLASHING BEACONS

FOUNDATION FOUNDATION

ANGLE A= ANGLE B

—
SPAN 2
BOLTS IN TENSION BOLTS IN TENSION DIRECTION
f}’ Texas Department of Transportation
2018
AXIS FOR ANCHOR AXIS FOR ANCHOR
BOLT LOCATION BOLT LOCATION San Antonlo District Standard
FLASHING BEACON STEEL STRAIN POLE
INSTALLATION DETAILS
SCALE:NS FBSP-18
REVISIONS ;m PROJECT NO. SHEET
FEB 2006 6 SEE TITLE SHEET 54
aﬂ gg?g STATE DIST. COUNTY
TYPICAL ANCHOR BOLT AL IGNMENT TEXRS | sa1 BEXAR, ETC.
CONT. SECT. JOB HIGHWAY NO.
0915 00 228 VARIOUS

| —
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LEVELS DISPLAYED
1]2[3]a[s5]e[7[8]2iofithzi3fidfis[ie

2122232 4f25)2

35[3613 7|38

;%gg

34|

17018
3

, . POLE
| 4 -6 | /2" REINFORCING CAP
| STEEL BAR
< 15" PIPE
Tt ¥a" CHAMFER BRACKET
[}
ol |l o
ANCHOR BOLTS TO BE FURNISHED
' dl b= FFPPFH | WITH THE CONTROLLER CABINET
" | y‘i AND INSTALLED BY THE CONTRACTOR STAINLESS
o N} | 6" x 6" NO. 6 . STEEL BANDING |
' TS WIRE MESH 3 - 4%
L1 " .
| Q 3" P. V. C. S .
. ol §hz"P. V. C. N7
o L) L '
1°-0" 1°-0" 1°-0" : o -
Max Cable AX Cable AX . |~ GROUND BOX (TYPE "“D") - o ———————— e —
Assemoly ] | Brocket \C:» N mmmmb | | ]
_______ Assemb |y 6" X 6" NO. 6 WIRE —
S — = NIAL T =——— Vesii In concreTe
R — 1 2B ANCHOR BOLT PATTERN
CGB CGB CGB ;
Connector |= Connector Connector | 1" CONDUIT DRAIN
9 WITH SCREEN , ,
+ : COVERING AT CONTROLLER EQUIPMENT AND
2 [| [EAcH END / CABINET \
£|% | 2R
5|2
|2 : ANCHOR BOLTS, GROUND ROD AND ] @
| | CONDUIT TO BE EXTENDED 1%"
L 7 ABOVE CONCRETE \ /
®| O
g | ,-(/ ACCESSIBLE
o : PEDESTRIAN SIGNAL .
= LM = 0__fmy n WITH PEDESTRIAN Z|3
< | r 1 @ Tl il r” " " =
3 : . < " SIGN (R10-3e} 9" x 15 =
[y —H-rl—||4r —1| % A =S g 1y T~ | N
[- — ~N ‘\s;} _ o
C . H|'|-|| i . ||__|J,||I i Dl
TN + : e ~| e
NN N NN NN TN NN NINUNES ~/j1_i|||-|T rh AT || i "=
A\\\/)\\\\VA\\ yA\ \VA \ V/X\\y%.' L GROUND BOX Bt -1 T =+ = H
| I I
MAYAN |_—l’_rH=thEH'JHJ—\ l—H—I |_"i 'i_ ”.I
TYPICAL MAST ARM INSTALLATION LISy 12° OF DRAIN STONE A e
5/ u . = g = Ty u U X — :
BACKPLATES ARE NOT SHOWN FOR CLARITY é‘TEE’,‘_ 'G%OU%%PF;;%FB CLM ! 4" - 0" MIN. w
~
CONTROLLER MOUNT NOTES : 10° - 0" MAX.
ALL WIRING TERMINATING IN THE CONTROLLER SHALL BE LABELED IN A
MANNER THAT CAN BE IDENTIFIED WHEN THE CONTROLLER IS INSTALLED
VARIES THE CONTRACTOR SHALL CONNECT THE FIELD WIRING TO THE CONTROLLER
ONE 2" PVC SHALL REMAIN EMPTY FOR FUTURE USE ][
) q CONCRETE SHALL BE TESTED AS MISCELLANEOUS CONCRETE
ALL MATERIALS SHOWN AND LABOR TO INSTALL THE CONTROLLER FOUNDATION SHALL r S
BE CONSIDERED SUBSIDIARY TO PERTINENT ITEMS — ° v
3/4" P.V.C. CONTROLLER FQUNDATION SHALL BE AS SHOWN ON THE PLANS, UNLESS OTHERWISE
o DIRECTED BY THE ENGINEER. Q@
R X
GROUND B0 TYPICAL CONTROLLER MOUNT DETAILS @D
< °A
) O ACCESSIBLE ACCESSIBLE .
PEDESTRIAN SIGNAL PEDESTRIAN SIGNAL
WITH PEDESTRIAN WITH PEDESTRIAN
SIGN (R10-3e) 9° x 15" SIGN (R10-3e) 9" x 15" TYPICAL PEDESTAL POLE ASSEMBLY
" (VA
fo E 0 B OB LOLATE T i
U u
ACCESS SIDE UP PER FOOT FROM THE WET
BOX TO THE GROUND BOX
SIGNAL
NOTES: POLE 7}’ T%c’ys Department of Transportation
Bl [NSIALL OO DACLEED LOREE AT, U LGEATIONS SO M o
L u /4 " VC SCHEDUL L
1" DIAMETER PVC SCHEDULE 80. H San Antonlo District Standard
LOOP LOCATIONS MAY BE STAGGERED SLIGHTLY (6") TO ACCOMMODATE HOME RUN PLACEMENT. MISCELLANEOUS TRAFFIC
ACCESSIBLE ACCESSIBLE SIGNAL DETAILS
INDIVIDUAL HOME RUN CONDUITS SHALL BE EXTENDED TO THE GROUND BOX SHOWN ON THE PEDESTRIAN SIGNAL PEDESTRIAN SIGNAL
PLANS FOR EACH LOOP INSTALLED. WITH PEDESTRIAN WITH PEDESTRIAN SCALE:NS MTS-18
THE NUMBER OF LOOP WIRE TURNS SHALL BE AS SHOWN ON THE TYPICAL LOOP SIGN (R10-3e) 9" x 15" SIGN (R10-3e) 9" x 15" — T TEnED SREET
REVISIONS A PROJECT NO.
DETECTOR DETAILS. — NO-
FEB 2006 SEE TITLE SHEET 55
TYPICAL PED PUSH BUTTON LOCATION ViR sov7 | Sare | oist county
CONDUIT ENCASED LOOPS MY 5018 | TEXAS | SAT BEXAR, ETC.
THE ENGINEER SHALL VERIFY ALL PEDESTRIAN SIGNAL AND PEDESTRIAN PUSH CONT. SECT. 08 HIGHWAY KO,
BUTTON LOCATIONS PRIOR TO INSTALLATION. 0915 ) 228 VARIOUS

| —
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EVELS DISPLAYE

5/16" GAL.

MESS.

STRAND (TYP.)

POLYCARBONATE
SIGNAL HEAD

LEFT TURN
YIELD

ON GREEN

5/16" GAL.

MESS.

STRAND (TYP.)

@®@
=0 “®
s

\3/16" GAL.

MESS.

STRAND (TYP.)

N

POLYCARBONATE

SIGNAL HEAD

TURN

(::> LEFT
)
9

SIGNAL

3/16" GAL.

MESS.

STRAND (TYP.)

5/16" GAL. MESS.
STRAND (TYP.)

O
e

POLYCARBONATE

SIGNAL HEAD

3/16" GAL. MESS.

1O

STRAND (TYP.)

CRER

112(3]4[5]6 |7 (8|9 op1i2p3)14)15)16
1 7)1 8192012 1)22[2 3[2 425262 7[28[29[30|3 1[32

33[34[35[36[3738[39]40[41]42]43]44]45]46}4 7|4 8|

491501511525 3[54I55[56/5 715 8/5 9606 116 216 3|

® ©

LEAD - IN CABLE FROM CONTROLLER TO SIGNAL HEAD.

CAST ALUMINUM SPAN WIRE CLAMP AND CLEVIS ADAPTER.

SECURE CLEVIS PIN WITH A WASHER (BOTH ENDS) AND HUMP
BACK COTTER PIN. DRILL CLEVIS PIN OPENINGS AND FIT WITH A
SPLIT BUSHING. CLEVIS PIN, WASHER, COTTER PIN, AND SPLIT
BUSHING TO BE STAINLESS STEEL.

1172 ALUM. PIPE (TYP.).

ONOX®)

BREAKAWAY TETHER ASSEMBLY.

ALL SLACK CABLE COILS SHALL BE A MINIMUM OF 6"IN
DIAMETER AND SHALL HAVE A MINIMUM OF TWO TURNS.

NOTE: BACKPLATES OMITTED FOR CLARITY.
SETSCREWS SHALL BE INSTALLED IN ALL PIPE FITTINGS.

SIGNAL CABLE AND DETECTOR CABLE SHALL BE ATTACHED
TO MESSENGER (SPAN) CABLE WITH LASHING WIRE USING
THE CABLE SPINNING METHOD WITH A MINIMUM OF ONE TURN

PER FOOT.

SEE FLASHING BEACON STRAIN POLE OR TIMBER POLE
INSTALLATION DETAILS FOR ADDITIONAL INFORMATION.

San Antonio District Standard

SIGNAL HEAD SPAN
WIRE MOUNT DETAILS

0 SHS (1) -06

=& Texas Department of Transportation

©z2017 4
REVISIONS | pED-RO- PROJECT NO. SHEET
1 W FEB. 2006 6 SEE TITLE SHEET 56
\ ) OCT. 2006 STATE DIsT. COUNTY
\_@) \_® OCT. 2007 [ TEXAS SAT BEXAR, ETC.
CONT. SECT. Jos HIGHWAY NO.
0915 00 228 VARIOUS
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" MIN. CUT FOR LOOP WIR (AS SPECIFIED IN PLANS) .
%" MIN. CUT FOR LOOP WIRE —= [=— PAVEMENT SURFACE SEE CORNER LOOP DETECTOR NOTES :
DETAIL 1 THE PAVEMENT CUT IS TO BE MADE WITH ANY EQUIPMENT THAT WILL PRODUCE A NEAT
APPROVED SEALANT / y STRAIGHT LINE OF THE SIZE INDICATED. ALL LOOSE MATERIAL SHALL BE REMOVED.
Yo PER DMS 6340 . THE CUT SHALL BE CLEAN AND DRY WHEN THE WIRE AND THE SEALANT IS PLACED
MIN. 7% MAX. — . 2. WHERE MORE THAN ONE LOOP [S PLACED ON AN INTERSECTION APPROACH, THE WIRE
5" FOAM BACKER ROD OVERRUN 7" MAX. FROM LOOP TO GROUND BOX SHALL NOT BE PLACED IN A SAW CUT WITH WIRE FROM OTHER
(AS DIRECTED BY ENGINEER) / —— OVERRUN LOOPS UNLESS OTHERWISE SHOWN IN THE PLANS
PLACED IN 4" SECTIONS FOR 3. THE LOOP WIRE SHALL BE TWISTED A MINIMUM OF FIVE TURNS PER FOOT FROM THE
EVERY 12" OF SAWCUT EDGE OF THE ROAD TO THE GROUND BOX AND NO SPLICES SHALL BE PERMITTED IN THE
1" 2" NO 14 AW, G LOOP WIRE LOOP OR IN THE RUN TO THE PULL BOX
SEE NOTE 4 ) 4. THE 1/C%14 LOOP WIRE SHALL BE SINGLE CONDUCTOR CROSSLINKED POLYETHYLENE
' . 4' LENGTH (0.045) INSULATED WIRE, TYPE: USE, RHH, RHW,14 AWG STRANDED COPPER RATED
AT AT 600 VOLTS
= 5. THE 2/C%14 LOOP CABLE SHALL BE TWO CONDUCTOR SHIELDED CABLE, 14 AWG, 19 X 27
\ s STRANDED , 600 VOLT TINNED COPPER, POLYETHYLENE INSULATED, TWISTED PAIR, TWISTED
LOOP SAW CUT CROSS-SECTION —— 7 wx A MINIMUM OF FIVE TWISTS PER FOOT, ALUMINUM-POLYESTER SHIELD, 16 AWG STRANDED
OVERRUN TINNED COPPER DRAIN WIRE, CHROME VINYL JACKET, 100 % SHIELD COVERAGE
S THE LOOP CABLE SHALL BE CONTINUOUS WITHOUT SPLICES
5 6. THE LOOP WIRE SHALL BE SPLICED TO THE LOOP CABLE BY SOLDERING CONDUCTORS,
SEALING S 7 I SECURING WITH A WIRE NUT AND FULLY ENCAPSULATING INTO A WATER TIGHT
GROUND  COMPOUND COMMERCIAL SPLICING KIT
BOX
12" MIN. 7. ALL LOOP WIRE PLACED IN A SAW CUT SHALL BE SEALED BY FULLY ENCAPSULATING IT
] LENGTH (AS PER PLANS) WITH LOOP WIRE SEALANT
5" 7u MAx . . 8. ALL LOOP WIRE AND LOOP CABLE SHALL BE TESTED. WIRE AND CABLE TESTING LESS
Wbl Gt iR TR T AT DBl s o R
P )Y — HIS EX . TH HOUL u
18" g/é\\\f//\\;//@:;; > . RECTANGULAR EACH COMPLETE LOOP DETECTOR INSTALLATION ’
MIN.>( ///\\//// . s
2 FACE OF CURB OR  PA T 9. UPON COMPLETION OF THE COMPLETE LOOP DETECTOR SYSTEM, THE FINAL TEST WILL
LS CE OF CURB OR EDGE OF PAVEMEN BE MADE AT ITS TERMINATION AT THE CONTROLLER BY THE ENGINEER. ANY LOOP
of N DETECTOR NOT MEETING THE REQUIREMENTS OF NOTE 8 SHALL BE REPLACED.
BRI o W tE PLAN Lavout THE FINAL TEST SHALL BE MADE PRIOR TO THE FINAL MAT OF A.C.P.
LENGTH (AS PER PLANS) —= 10. THE LOOP LOCATION, CONFIGURATION AND THE NUMBER OF TURNS SHALL BE AS SHOWN ON
Note THE PLANS OR AS DIRECTED BY THE ENGINEER.
SHIELDED . Wa" PVC DRILLED TO BasE _ y4 \
LEAD-IN CABLE CONDUIT FIT W4 SoNDuIT / N RECOMMENDED NUMBER OF TURNS FOR LOOP DETECTORS
IN CONDUIT ANCLE / N N LOOP
PERIMETER NUMBER  APPROXIMATE LOOP
TYPICAL LEAD IN CONFIGURATION (WITHOUT CURBING) SUZE L OTTURYR | 3lZES TNCLOPED
o & VARIABLE 24" or Less 3ord4 5 x5, 6 x6
6’ or Less or x 5, X
4 MIN. OR AS 3 TURNS TYP. 2 TURNS TYP, 25 - 110" > or 3 6 x 10°, 6 x 45'
GROUND SPECIFIED BY 110" or More 1 or 2 6’ x 50° or Longer
SEALING
80X COMPOUND ENGINEER \ / —_ DIRECTION /
\ / OF TRAFFIC
\ A Lo 7 — TYPICAL VIVDS DETAILS
I 7\ 1 2 : POWER HEADER
SAWCUT
- A (Y x5.0" PIPE EXTENSION
e WHEN MOUNTED ON
—— STEEL CAMERA ASSEMBLY CONSISTS OF TRAFFIC SIGNAL
STRAIN POLE CAMERA, LENS, ENCLOSURE, SUNSHIELD MAST ARM.
N | e o AND BRACKET ASSEMBLY. _
~— ' V [ =
—~—— =
——
STAINLESS STEEL BANDS 224N
) - AND CAST BRACKET SUNSHIELD
— AS IN "ASTRO BRAC" *
Z LOOP WINDING DETAILS N EmSTRO B CAMERA HOUSING
\ SUNSHIELD J
DEPES P
- AMERA Hi
T T A v TYPICAL CORNER DETAILS caERA KOUSING ()
LEAD-IN CABLE ConpuiT FIT 174" CONDUIT BASE USE WATER TIGHT
IN CONDUIT APPROX. 450 STAINLESS STEEL BANDS CONNECT LON
ANGLE AND CAST BRACKET LMﬁﬂA SIDE VIEW
TYPICAL LEAD IN CONFIGURATION (WITH CURBING) * CAMERA MOUNTS PRIP L0OP
CAMERA MOUNTS
ASPHALT TO BE CUT TO CONCRETE TO BE CUT TO P T MAST ARM OR
NEAT EDGES NEAT EDGES AND TRENCH OLE MOUN LUMINAIRE ARM
s Bl
EXISTING REINFORCING L "A" . s g s
STEEL TO BE WELDED BACKFILL VIDEO DETECTION NOTES San Antonio District Standard
2" A . P BACK IF CUT 1. VIDEO DETECTION PROCESSOR UNIT SHALL BE
: INSTALLED INSIDE CONTROLLER CABINET.
ASPHALT RN }/ ¥ ESXK - 2. VIDEO DETECTION CAMERA & BRACKET SHALL BE VEHICLE DETECTOR
RN VAN INSTALLED AS DETAILED OR AS DIRECTED BY
=== = oo i Sfinefis 2 THE ENGINEER. INSTALLATION DETAILS
sl I | IS o
c-° - - _= e BaE) T 3. CAMERAS SHALL BE MOUNTED AS FAR OVER THE
g Z°% ze s = ROADWAY AS POSSIBLE. ® vD(1)-006
P - oo |0 4. STAINLESS STEEL BANDS AND CAST BRACKETS
=7 s - T L AS IN "ASTRO-BRAC" SHALL BE USED TO INSTALL —k Texas Department of Transportation
CLASS "A \ THE  CAMERAS. ©z017 4
CONCRETE CONDUIT CONDUTT 5. WHEN AIMING CAMERA, HORIZON SHALL NOT BE
ASPHALT PAVEMENT CONCRETE PAVEMENT  NATURAL GROUND " VISIBLE IN THE FIELD OF VIEW. revisions | EEDD: PROJEET NO. SHEET
SAWCUT CORNER DETAIL 6. CAVERA ENCLOSURE ASSEMBLY SHALL BE ROTATABLE FEB. 2006 6 SEE TITLE SHEET 57
TRENCH DETAILS AFTER INSTALLATION TO PROVIDE PROPER ALIGNMENT. OCT. 2006 | state orsT. counTY
7" OVERRUN BASED ON 7. ALL CABLE ENTRY AND EXIT POINTS IN THE MAST ARM TEXAS | SAT BEXAR, ETC
CONCRETE TO BE TESTED AS MISCELLANEQUS CONCRETE 24" DIAMETER SAW BLADE AND/OR POLES SHALL BE WATER TIGHT. con. secr. oo WIGRWAY MO,
WIDTH OF TRENCH SHALL BE WIDE ENOUGH TO ACCOMMODATE CONDUIT 8 /‘}EPM\&FIIEON DIELECTRIC COMPOUND INTO CONNECTORS 0915 00 228 VARIOUS

| —



LOOP DETECTOR PLACEMENT DETAILS VIDEO DETECTION PLACEMENT DETAILS

6-2/C#14
/ 4-2/C#14 3-2/C#14 2-2/C#14
- CONDUIT Ground Box (Typ.)

~— . '
~ -~ / 6°x 6' Loop (4 Turns)

B e e et s -
, y \ A \]:' 5 ¢\]:| B¢\]j|7 oo e 3 B B2

‘X
3 \
— — /

9 *\G'x 60" Loop (2 Turns) 6'x 6° Loop (3 Turns) 6'x 6 Loop (3 Turns) [2>M%&WIOO' Detection Zone 20’ Detection Zones

J— ~ [— [R—

Stop Bar

= . . - . . SETBACK DETECTION ZONE SPACING
55 MPH ( A=231 B=95" ) o0 MPH ( A=281°', B o' )
= ! . - , ‘ (SPEEDS GREATER THAN OR EQUAL TO 45 MPH)

\/ cowutr e Ground sox (1) z-2/ces 55 MPH (A=255’, B=430") 60 MPH (A=280", B=470")
~~/ / V4 / 65 MPH (A=305', B=510") 70 MPH (A=330", B=550')

Stop Bor =~ — — — —— — T — — — — T — — —— |\ NOTE: SPEEDS EQUAL OR GREATER THAN 45 MPH WILL REQUIRE THE USE OF TWO VIVDS CAMERAS.

9 1
1 1

UTILIZATION OF CAMERA ONE FOR STOP BAR DETECTION AND CAMERA TWO FOR SET BACK DETECTION ZONES.

1 y A 3 B 5 STOP BAR DETETCION ZONES SHALL BE PROVIDED FOR EACH LANE OF EACH APPROACH.
STOP BAR DETECTION AND SET BACK DETECTION SHOULD DRIVE A SEPARATE DETECTOR INPUT INTO THE CONTROLLER.
| ] ! IN ADDITION, DETECTORS IN EXCLUSIVE TURN LANES SHOULD DRIVE A SEPARATE DETECTOR INPUT INTO THE CONTROLLER.

2 *‘\ 4 SEE TYPICAL LAYOUT BELOW.
6'x 40° Loop (2 Turns)

X
3 )
— — 7

9 F—G'x 60’ Loop (2 Turns) 6'x 6' Loop (3 Turns) 6'x 6 Loop (3 Turns)

o

35 MPH ( A=96°', B=100" ) 40 MPH
H ( A=181°, B=115" ) 50 MPH

T

| DETECTOR INPUT 1 | DETECTOR DETECTOR

4-2/C814
- / CONDUIT 2-2/C#14 Ground Box (Typ.) [ _— 92 e
~ [
-~ V4
— O

NP F3
DETECTOR D OR
T —— ----=< (] __cerecior meur =1 ]

| )\ 151 \O: ([mmews ] ¢ =05

LY

=]2]28' ? E=} %8: ; | DETECTOR INPUT =4 | &

>>
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2 '~ 6'x 40’ Loop (2 Turns) 4
3
9 Y = ——6'x 60 Loop (2 Turns) 6% 6 Loop (3 Turns) DETECTOR
— N [ N — INPUT # PHASE
30 MPH 1 @2 STOP BAR
2 g2 SET BACK

LOOP DETECTOR GENERAL NOTES (55 MPH TO 70 MPH): LOOP DETECTOR GENERAL NOTES (35 MPH TO 50 MPH): OP DET : 3 25 STOP BAR H 7 H

: L : LOOP DETECTOR GENERAL NOTES (30 MPH): 4 2?2 RT LANE SG/? Am‘on/o D/Sff/Cf Sfandard
Loops 1 and 2 shall be connected to the controller Loops 1 and 2 shall be connected to the controller Loops 1 and 2 shall be connected to the controller

9 . . < . © .
cabinet by means of the same loop lead-in (2/C #14 AWG). | cabinet by means of the same loop lead-in (2/C #14 AWG). cabinet by means of the same loop lead-in (2/C ®#14 ANG). VEH I CLE DETECTOR
Loops 3 and 4 snall be connected to the control ler Loops 3 and 4 shall be connected to the control ler Loops 3 and 4 shal | be connected to the control ler PLACEMENT DETAILS
cabinet by means of the same loop lead-in (2/C #14 AWG). cabinet by means of the same loop lead-in (2/C #14 AWG). cabinet by means of individual loop lead-in (2/C #14 AWG).
Loops 5 and 6 shall be connected to the controller Loops 5 and 6 shall be connected to the controller Loop 9 shall be connected to the controller cabinet ® VD (2) = 06
cabinet by means of the same loop lead-in (2/C #14 AWG). cabinet by means of individual loop lead-in (2/C #14 AWG).| by means of a loop lead-in (2/C #14 AWG). Loop 9 % men
shall be placed only when a left turn lane exists. @)2017 I Texas Depa” fOf TfOl’SpOffGﬂOﬂ

Loops 7 and 8 shall be connected to the controller Loop 9 shall be connected to the controller cabinet
cabinet by means of individual loop lead-in (2/C#14 AWG) by means of a loop lead-in (2/C #14 AWG). Loop 9

. shall be placed only when a left turn lane exists. NOT E: REVISIONS | bco- RO PROJECT NO. SHEET
Loop 9 shall be connected to the controller cabinet FEB. 2006 6 SEE TITLE SHEET 58
by meons of o loop lead-in (2/C #14 AWG). Loop 9 ALL DETECTOR PLACEMENTS ) STATE DIST. COUNTY
shall be placed only when a left turn lane exists.

ARE BASED ON THE POSTED TEXAS | SAT BEXAR, ETC.
CONT. SECT. JoB HIGHWAY NO.
SPEED L IMIT 0915 00 228 VARIOUS
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Orient panel for optimum exposure to sunlight ¥4" RMC bock of cabinet

(Face to the South). Prior to installgtion, check
Use CGB type connector Drill pole for wire entry, remove the location to insure there is no overhead
where coble enters pole. ony burrs or rough edges that obstruction that would block the solor panel

; may couse domage to conductors. from receiving full sunlight. Unless specified
| elsewhere, mount 14’ obove grade minimum, Bushing
12" LED Beacon Supplemental Heod for Stainless steel bonding
w/ Visor School Zone Flashing 12" LED Beocon Stainless Steel /C (Min. '5" width, N
Beacons (if required) w/ Visor Banding and Cas+ ba 0.030 thickness) RM i(;nduﬂrﬂt))ody
Py i y P Bracket as in yoe L gasket &
! Stainless Steel v "Astro Bracket" lock ring
- Banding and Cast = Weatherhead or sealing
Bracket as in DETAIL A ‘l'ockring
SIGN (See Note 39 —— [[T] "Astro Bracket" I Pull conductors to remove slack in run between cabinet | ni
_J SIGN (See Note 3) Il and ground box. (Elanp c':oble at conduit end in ground %" RMC b"_’:h'ng
A Il box and in cabinet at entry as shown. Use CGB type . . wi
Cabinet for Flasher connector where min. 1" PVC grommet
Controller /Solar Il Rubber r coble enters pole conduit
Control Unit / Batteries Iyl Gasket cable pole.
= {when required). Mount il . .
a1 ¢ . ) clamp | Provide 20" in length
—l bottom of cabinet 9 ft.- 6 in. ] or CGB ANSI class 5 +imber
'@ above grade ( + 6 in.) Il connector poles. Install pole as cable
Il i shown or at the edge 4 1/2 " outer dia. clar(r:lgB
of the right of way. The cast Aluminum pipe side of o
k ' Il B?c: - | / of ine right of oy, The cast Aluminur S o o connector
| See Detail E Il of tabine to the [tem 685,
"Roadside Flashing
] P N a——__4 172 " outer dia. > DETAIL E I Beacon Assemblies. " DETAIL B
cast Aluminum pipe K |
- L (see note 12) = 12" LED Beacon
qu O w/ Visor
. [ Battery Stro
T 4 1/2 " outer dia. E’raér'\Iess(M?’reeII/z R | Cabinet for Flasher Controller / cover ? P
- 12" LED Beacon cast Aluminum pipe anding Min. 1 | Solar Control Unit /
= w/ Visor . . width, 0.030 thickness) | Batteries (when required)
® - . (see note 12) or as shown on | © .
2 - = Mount bottom of cabinet 3' min. ‘|
1) . —IN\S— ol| T —N\— Stondord Sheet ED (4) !
c| = . — | o N | above grade. 5 5
ol — Typical el 5 . Battery
2 o Breakaway ol £ . i
~| 2| Electrical Frongible Pedestal g e ;rtlmgllable Pedestal ! ‘ !
€| | Connectors Pole Base ~ ole Base See Detail A | See Detail D I See Detail E
£ - |
E| &| (see Note 8 (See Note T) el 2 {See Note 7) (See Note 13) : I DETAIL C
-cl> ~ ond detail) _5 ..E_. | I
< — z : | . "
~| E f') Q : Min. 17 RMC Ground Box - (Type -
=z ~ . .
Q 2" max. (Flush Desirable) ~ | Il Battery Box with apron)
. 15" Slopes-One Side Flush 2" max. (Flush Desirable) : Iy See Detall B {see note 9.’
v 1 | See Detail C
VIYT7Y7 N 2% a4 ad W 7Y V79575757 7T 7 7Y V7T : [777%7* WVWV'T" 777 NTTT7 KNS T7TT7Y + A7
18" min, Foundation Type 24A—\ 18" min. RMC ~d 18" min. 18" min.
N
\4L - I % { 5/
] 9" Gravel
E ssar oy FITI
wn © g:zdﬁ:B;o Battery © Include when plans require batteries to be
PVC 1 N u %, . . N installed in battery ground box.
Conduit to Battery S| if Required Conduit to Roadside i ¥
Box, if Required Flashing Beacon
g BUTT-WRAP | | Coble Clamp
L . GROUND N
Foundation Type 24A
conduit Conduit Hub
NOTES Insulated Female
' nsulate .
Disconnect
Conductors \ Male DETAIL D
1. Details show a typical warning sign with two flashing beacon heads, other arrangements are possible. When only one beacon is required, install the upper beacon. Disconnect
2. See [tem 685, "Roadside Flashing Beacon Assemblies" for further requirements. m!‘n:n:/ . . .
3. See SMD standard sheets for lateral and vertical clearances and sign mounting details. Install signs as shown on the sign layout sheets. From /] c To San Antonio District Standard
4. Use materials specifically designed for attaching cabinets, beacon heads, solar panels, etc., to poles. F lasher [/ .
5. Install beacon heads as shown here, as shown elsewhere on the plans, or as directed. Use hardware specifically design for mounting beacon heads on poles. Cabinet : SN, ;Lg:::;g SOL AR POWERED ROADS I DE
6. Conduit in foundation and within 6 in. of foundation is subsidiary to the Item 685, "Roadside Flashing Beacon Assemblies.,” . — A |
7. Per manufacturer's recommendations, engage all threads on the pedestal pole base and pipe unless the pipe is fully seated into base. In high winds, use a pole and Bare . \Breakowoy F LASH I NG BEACON ASSEMBL Y
base col lar assembly to add strength and prevent loosening on connection. Grounding 8 DE T A I L S
8. Provide non-fused watertight breakoway electrical connectors for breagkaway poles. (Bussmann HET, Littelfuse LET, Ferraz-Showmut FEBN, or approved equal). Conductor ase
9. Install the batteries in o Battery Box. Place the batteries on @ 3/16 " thick plastic sheet and connect together. Place a plastic cover (Battery Bell Jar) over BREAKAWAY ELECTRICAL CONNECTORS ® SPRF B - 06
the top of each battery and secure the battery bell jar to the battery with o strap. The batteries, bell jors, straps ond 3/16 " plastic sheet are subsidiary to ‘
the Item 685, "Roadside Flashing Beacon Assemblies.” When required, install botteries in the flasher cabinet. Provide the number of batteries as required on the Texas Department of Transportation
plons. Wire batteries according to monufacturers recommendations. @DZOI 7 I
10. See standard sheet ED (13) for battery box details.
11. Provide clearance as shown above the sidewalk or pavement grode at the edge of the road. When a bottom beacon is not used, mount the sign at least 7 ft. above the REvisions | FED-RD PROJECT NO. SHEET
sidewalk or pavement grade at the edge of the road. FEB. 2006 D'Véno' SEE TITLE SHEET 5";'
12. Unless otherwise shown on the plans, pole shaft shall be one piece, schedule 40 Aluminum pipe, ASTM B429 or B221 (Alloy 6061-T6 only). Aluminum conduit will not develop the necessary OCT. 2007 STATE oTsT COUNTY
strength and will not be al lowed. . TEXAS ’
13. Locate the Type LB conduit body attachtment in the bottom third of the back of the cabinet. SAT BEXAR, ETC.
14, See Standord Sheets ED(1)- ED(4) aond ED(13) for additional requirements regarding the installation of conduit, cabinets, battery ground boxes, ond wood poles. CONT. SECT. 408 HIGHWAY NO.
0915 00 228 VARIOUS

| —



ACC:

2663

28291303 1|32
61

aaslaclalas)

7|
43|

223 alzsle
8390l 1[42]

LEVELS DISPLAYED
1[2[3]4]5]6]7 8] fol izh3[4fi5[ie

9|gog|g
3536373

4950[5 152535 45 5}56}5 7l58]5.

34|

1718
3

School Zone Flashing

Beacons (if required)

Supplemental Head for
H FLASHER CABINET

O I: FLASHER CABINET
O — LOAD CENTER I 3 tnones i AP CENTER
w/ Visor = VOLTAGE
Q (See Note 4) EI]__ : LIQUIDTIGHT FLEXIBLE CONDUIT TO BE CENTERED ON
2] T 1) TRAFFIC|
o sromaLs ] METAL CONDUIT
- S0 | POLE AND IN FLASHER CABINET
h T v
- v 8 JL \f 1AT FIRST CONTACT WITH POLE J—I;\
Sign (See Note 3) it H 25 a .
i g3
I Stainless = . . <
I . . Steel | 3 to 4 usua | - #6 BARE GROUND WIRE |
Il Drill pole for wire entry, remove Banding o ©| tor as specified IN 2" PVC 2 BOLT STRAP
| any burrs or "OUGQ 60963 *5:0* || and Cast @ 5| by local Utility R 1 LIQUIDTIGHT FLEXIBLE
2’ MSee Note 4y oc 10 conduerors. I Brocket 2 E| Company) RM_CONDUIT ABOVE GROUND METAL CONDULT
|” as in 58 PVC BELOW GROUND -Tiquidtignt flexible metal conduit, may
I| L | "Astro o be used when meter and service
L Braocket" =+ 4 enclosure ore mounted 90 to 180 degrees
Il 1 G[:IB/ to each other.
Il I 6 inches - LFMC shall not exceed 3 ft. and shall
. R | viw e securely supported within one ft. of
4 1/2 " outer dia. J _ s \ W% each end.
cast Aluminum pipe— o] o | .ﬂ> - . . - Each end of LFMC must have a grounding
(see note 6) N I 18 inches (Min) 6 to bushing or be terminated with a
. = LL . grounding fitting.
12" LED Beacon | 1 10 in. - A neutral conductor must be installed
w/ Visor 8" typ.— | d within the LFMC.
(See Note 4) T | 5% X 8 d - Bend in liquidtight flexible metal
sPP R A conduit shall not exceed 180 degrees.
I COPPER CLAD - A pull test is required on all
I GROUND ROD- installed conductors, at least six
. 2 to 4 in. below grade. } inches of free conductor movement shall
o & Clamp - Blackburn GG X ELECT. SERVICE & N be demonstrated to the satisfaction of
] P .
2l | %H, Weaver W 5/8 ‘\@\ FLASHER CABINET ‘\@\ the Engineer.
et
€l e | or equal MOUNTING DETAILS
o
8l g | FRONT (TIMBER POLE) SIDE
w
I .
el = |
E £ |
Breakaoway Electrical Frangible Pedestal - E
Connectors Pole Base 5 | Female Disconnect
(See Note 8 (See Note 7) NS |
and detail) ~
} 2" max. {(Flush Desirable) Insulated Conductors .
. | nnect
15" Slopes- One Side Flush N Male Disconnec

N

To Flashing Beacons

YaZa ST From
7 4 f 1 F lasher Cobine+/.\|: 7

—_ = 18" min. 18" min.

Foundation Type 24A & 6" Bare (érognd-irng S \ Breakaway Base
onducTor

— —

Conduit to \ —

Flasher Cabinet and/or Conduit / BREAKAWAY ELECTRICAL CONNECTORS
Electrical Service

(See Note 5)

(Size as Shown on - o
Layout Sheets)

SIDE

FRONT
_ San Antonio District Standard
NOTES: ROADSIDE FLASHING
1. Details show a typical warning sign with two flashing beacon heads, other arrangements are possible. When only one beacon is required, install the upper beacon. BEACON ASSEMBLY
2. See Item 685, "Roadside Flashing Beacon Assemblies" for further requirements.
3. See SMD standord sheets for lateral ond vertical cleorances and sign mounting details. RF BA_06
4. Install beocon heads as shown here, as shown elsewhere on the plons, or aos directed. Use hardware specifically designed for mounting beacon heads on poles. ®
5. Conduit in foundotion and within 6 in. of foundation is subsidiary to the Item 685, "Roodside Flashing Beacon Assemblies."” =t Texas Department of Transportation
6. Pole shaft shall be one piece, schedule 40 Aluminum pipe, ASTM B429 or B221 (Alloy 6061-T6 only). Aluminum conduit will not develope the necessary strength ond will not ©20'7 I
be al lowed.
7. Per manufacturer’s recommendotions, engage all threads on the pedestal pole base aond pipe unless the pipe is fully seated into base. In high winds, use a pole ond REVISIONS £ED- RO PROJECT NO. 5',“557
base collar assembly to odd strength and prevent loosening of connection. FEB. 2006 6 SEE TITLE SHEET 60
8. Provide non-fused watertight breokaway electrical connectors for breakaway poles. (Bussmonn HET, Littelfuse LET, Ferroz-Shaowmut FEBN, or approved equal). STATE DIST. COUNTY
9. Provide cleagraonce as shown above the sidewalk or pavement grade ot the edge of the road. When o bottom beocon is not used, mount the sign at least 7 ft. above the TEXAS SAT BEXAR, ETC.
sidewalk or pavement grade at the edge of the road. ConT. SECT. 30 HIGHWAY NO.
0915 00 228 VARIOUS

| —



LENGTH 2" -O"

MIN, 47 -0" MAX

1/4" WHITE BORDER

$DATES
$FILES

@)
S > N —0
NIBE /@ ULEBR A Lae soxcone
Je
= _\ \
S TYPICAL SIGN LOCATION
o | €/9600 1700 » |
WHITE LETTERS,
NUMBERS & ARROWS
9" GROUND MOUNT STREET NAME SIGNS
LENGTH 27 -0" MIN, &’ -0" MAX SPAN WIRE INSTALLATION MAST ARM INSTALLATION
//Xl/4" WH I TE BORDER
RY
=2 €174 00 . 15 00
W I TE LETTERS BLUE BACKGROUND R10-4b(R) R10-4b(L)
NUMBERS & ARROWS PEDESTRIAN PUSHBUTTON SITGNS
15" OVERHEAD STREET NAME SIGNS STREET NAME SITGNITNG
LEFT TURN
15" OVERHEAD SIGN 9" GROUND MOUNT SIGNS N f ) gklgggga
PC O NS Z \
HE | GHT 15" (381 mm) 9" (228 mm) 0% O TAN :ﬂj PROTECTED
o RN AN LEFT ON ‘
48" (1200 mm) MIN. 24" (600mm) MIN. ;i,- -igr x:% | ONLY | | GREEN ARROW |
1 ( 300mm) |INCREMENTS OF LENGTH 6" (150mm) INCREMENTS OF LENGTH $EDUARDOLV[LLALON$ (30" X 36") *x( 30" X 36" ) *(30" X 24" ) x( 30" X 36")
TH I CKNESS 0. 125" ( 3mm) b 123415 ;| 7 LEFT TURN SIGNS
R
ALUMINUM ALLOY, 5052-H38 (ASTM B-209) HQ~lquﬁp wf
SUBSTRATE GOLD CHROMATE ': l N l SH IONALE“ = THE ORIGINAL OF THIS DRAWING WAS SIGNED AND NO. REVISION BY DATE
T SEALED B1 JMES . CLENTS, wRosio on 10-15-99 i DETAIL D-3 SIGNS oF | 9/28/%%
S 1GN BLUE FILM OVER BLUE FILM OVER DIVLSION oF T PUBL I YORKS DEPATTIENT, C1rY 2| CHANGE SIGNAL SIGN SizE  JoF | 10/15/99
ZacE TY 111 (HIGH INTENSITY) TYI | (ENGR. GRADE) ‘:”ﬁ"’:Eij o
MATERIALS FP_%IL:)II'D EI§2T£8QC7] 8 Fp_iab E?gigggc7] 8 EDUARDO L. VILLALON, P.E. DATE C I TY OI: SAN ANTON I O, TEXAS
DEPARTMENT OF PUBL IC WORKS TRAFFIC DIVISION
LEGENDS SERIES D ( USUAL)
AND SERIES C OR B FOR MAXIMUM LENGTH SIGN BLANK, TRAFFIC SIGNAL DETAILS
SYMBOLS NECESSARY " NTEns Ty S| GNAGE g
COLOR WHITE LEGEND ON BLUE BACKGROUND SHEET ING Si; SEE TITLE SHEET _ 61
LETTER 17% (USUAL) Lo 5052§;U§2Ték¥g I NUM TI;ZX/;\S Sé;l’ BEXAR, ETC.
TRACK | NG -| O./- ( M | N’ ) ° ONT. SECT. JOB HIGHWAY NO.
0915 00 228 VARIOUS




$DATES
$FILES

4¥%" HEIGHT TO BOTTOM

, 5 -0 , OF AUX. INPUT FILE
l _—.Iz'/z']-_ _—.Iz'/z'I.<_
%7 PULLBOX w\ 3/4* CHAMFER ON ALL CORNERS | SIG CABLESI/ T
IN K
. 4 Af
v Tﬁ_rﬁ ! ELECTR -
. N L LECTRIC
™ '..Ihi.'A-' ';'i IrP:I R SERV | CE /|—SCREENED DRAIN
TE T o | !
LA | R SRR
3 -0" & --'A|'|-|'|A_- ~
i _lA .lA. ll'l..L.:\I _.A ] |
. GROUND L INE Jerhe e My — ~6¥at = S1G. CABL
RAISED CONTROLLER —_| 5| © _“\\ = o P = | ==
MOUNT I~ T R N N - ? B .'A:A'Alll- , L!-A 1 - ~ N — T
™ © . II 5] '.-'_-.V,/_-'_L‘..n,'. CI) L‘—7%"_-’| "
CONTROLLER CABINET ——_| MR A2 . i
T 1" DRAINSTONE—/{{jJK AP & B
L= = = g &4 L2 e g A, Az,
5’ X8' X4" CONCRETE PAD~{_ * 30
6 X 6 SIGNAL CONTROL CO.
— ul D i s wd]| =
#10 WIRE MESH T N 5 5/8 x 8 COPPPERWELD —| 3 -0 33|2:o%eASA$\lcT-||6éeTEBoT|_ET%PLATE
\ ! GROUND ROD IN PULLBOX BART * 355 - 4300
/ [\
== NOTE: HANS 081087
CONTRACTOR TO INSTALL PULLBOX, CONDUIT, CONTROLLER
FOUNDAT ION, CONCRETE SLAB AND CONDUIT FROM PULLBOX
TO CABINET ANCHOR BOLTS FOR CABINET SHALL
TOP VIEW SIDE VIEW BE A MINIMUM 172 X 1/4"  AN(
INCLUDE LARGE SQUARE FI_AT WASHER.
- Coro 6'd BARS
> I"II . ,l|" ] I,,.
2 |||> > et
1" CONDUIT : 1l :
SCREENED DRAIN-—\\\.Q, |HA-A,|ng7:
L A'|| 'I.I' N

GROUND L INE

|
.
|
I
Lol -
6 S R I S B .
[ A PR PR (TR i B |
|-
N

|
VIEW e |
FRONT E r—EL _V:A-'A. '!- 'L!-'A _| 1|rL Y r
s TN A ] wo_pgn
CONTROLLER FOUNDATION ( TY332) B g BN iy N =
3000 Psi concreTe — | b1 \(2) 2* PVC STUBBED OUT
: - - FOR FUTURE USE
4 -0" -~
= 6. OF TR\
. . w . " w ""4\‘. ---- *4 \l
5’ X8’ X4' CONCRETE SLAB 30 50 16 Fot N,
6" X6" *10 WIRE MESH Z S
RS — .
4-+3 RE-STEEL TOP SURFACE TROWELLED . /el AR S Y
COUPL ING FLUSH & LEVEL W/PLUG SMOOTH ; EDUARDO L. VILLALON ;
UNTIL THE 4" DIA., 28" LONG PEDESTAL /SRR RIS AMASRAELLEED A
PIPE IS INSTALLED BY CONTRACTOR f 123415 - /
o h %-. &7
e Y e e | ; l‘Opé';..l_.l.cENs.‘.,?_-'\gv’f
ceter e ere gl te Rt Tetes ete TIED TOP & BOTTOMA—— \ ' — T © \\\SSIO.N.AE o=
s 8 “IA a8 - 88 - a8 - a2 a2 “2 RE-STEEL OR \\\\
g L+ 127 RADIUS SB I RAL La7 PULLBJX
ar INSIDE THREADED — | T @ ‘/—//"B
CouPL L ;ug’ —1L 10/12/2020
4° RIGID METAL— | _é SONCRETE PAD WNLERS EDUARDO L. VILLALON, P.E. DATE
CONDUI T THE PLAN
TOP VIEW
3999 Ps1 —_| EE c CITY OF SAN ANTONIO, TEXAS
oa Din f - DEPARTMENT OF PUBLIC WORKS TRAFFIC DIVISION
8 GROUND ROD PLACED
ELEVAT 1 ON INONEAGST PUELESX LT TRAFF1C SIGNAL DETAILS
CONDU I T & FOUNDAT I ONS
. Gl
© 62
4" PIPE PEDESTAL CONTROLLER FOUNDATION (TY336) T e T
TEXAS SAT BEXAR, ETC.
CONT. SECT. JoB HIGHWAY NO.
0915 00 228 VARIOUS




$DATES
$FILES

TRENCH WARNING TAPE SURFACE GRADE\\\\

’///——SURFACE GRADE
77 Y AN S—
/ / PAVEMENT ".pac:’ja; "a;,:"’o'.j s ,"’"o‘,
SRS <"BAS oD o P
. 4 eCH-0 PO a P 0 PO e e

CONCRETE FILL OR AS ij é
?EES&Z;%Q B¥_—\\\\“‘~f: 5 5 PVC CONDUF4\\<>__
_//////hpvc CONDU HH ' “
BASE . CONDU I T BORED UNDER PAVEMENT

Byl

CONDUI T SUPPORT EVERY 8’—16(77’\—— 3000 psi CONCRETE ENCASEMENT

CONDUIT TRENCHED IN STREET

OME RUNS SHALL BE CONSTRUCTED

RESTORE SURFACE TO
MATCH EXISTING

OF INTERMEDIATE METAL CONDUIT

CURB & GUTTER OR
EDGE OF PAVEMENT

U

il

o /—TRENCH WARNING TAPE

NATURAL GROUNQ\\\ g REPAITR SURFACE TO MATCH SURROUND ING
AREA
—v N <1 r

COMPACTED FILL OR AS
DIRECTED BY THE ENGINEER

M1 N.

18"

St l-pve conpul T

CONDUIT OQUTSIDE STREET

—— T

EACH CONDUIT ENCASED
LOOP TO HAVE ITS OWN
STRAIGHT HOME RUN TO
PB WITH A MAXIMUM OF ONE

_JlS“ MIN.

O 0

[e)e} HOME RUN CONDUIT

SECTION _A-A

EXISTING

PAVEME RESTORED PAVEMENT
7 ///—3" MIN.
|

3" MAX. FROM BOTTOM OF
RESTORED PAVEMENT

SECTION B-B

(1) 90 DEG. BEND. ALL BENDS sHALLL. OOP NOTES
ALL CONNECTIONS BETWEEN THE LOOP

BE STANDARD SWEEPS.

EXISTING OR NEW CONDU?T

IS—EXISTING OR NEW PULLBOX (PB)

CONDUIT DETAILS CONDUIT ENCASED LOOP DETAILS

TRAFF IC
(==}

S1GNAL CONDULET " T" W
ACCESS SIDE UP

—

'S " HOME RU

30 OR 45 SWEEP
ALLOWABLE IF REQ’D.
FOR HOME RUN CONDUIT

LEAD CONDUCTOR SHALL -BE
TWISTED WITH 5 TURNS PER FOOT

SOL ID CONCRETE /
BUILDING BLOCKS (4 PERLBOX)

CONDUIT COUPLINGS AND ELBOWS
SHALL BE SCHEDULE 40 PVC

S.
©
6"
FEB BE GLUED IN_THE

- FIELD TO FACILITATE
© — INSTALL CONCRETE COLLAR TRANSPORT.

ON ALL PULL BOXES IN

ASPHALT OR DIRT AREAS. -

//——3/4' INTERMED IATE METAL CONDUIT

ALL PVC TO PVC JOINTS SHALL BE SOLVENT

WIRE AND SHIELDED LEAD-IN CABLE SHALL

BE MADE AS FOLLOWS

172" 2 SACK
CONCRETE

A) TIN THE WIRES WITH SOLDER.

B) MAKE A BUTT CONNECTION BETWEEN THE
WIRES WITH A TINNED COPPER COMPRE -

SSION FITTING.

C) JOIN THE WIRES AND FITTING WITH SOLDER
IN A COMPLETE AND ACCEPTABLE MANNER.
D) TAPE THE CONNECTION WITH AN ACCEPTABLEH

ELECTRICAL TAPE.

E) SEAL THE CONNECTION IN A RE-ENTERABLE

ENCAPSULATING SPLICE KIT.

g'"'bUAﬁbbuiluéiILXL6'”
% . 123418 7
] :d%;f
WS onaL BN
A S SS

éﬂz 10/12/2020

EDUARDO L. VILLALON, P.E.

DATE

CITY OF SAN ANTONIO, TEXAS

DEPARTMENT OF PUBL IC WORKS TRAFFIC DIVISION

N . s WELD CONNECTED AND WATERPROOF.
I b
L 1.) CONTRACTOR SHALL INSTALL CONDUIT ENCASED LOOPS AT THE LOCATIONS SHOWN
LINE SIDES OF ol ON THE PLANS USING 3/4' DIAMETER PVC SCHEDULE 40 CONDUIT OR AT NO ADDITIONAL
EXCAVATION AND 5 COST 1°* DIAMETER PVC SCHEDULE 80 CONDUIT.
TOP OF STONE WITH i@ L) 2.) LOOP LOCATIONS FEB BE STAGGERED SL IGHTLY TO ACCOMODATE HOME RUN
13. 6KG FELT PAPER= §3 PLACEMENT.
i = 3.) INDIVIDUAL HOME RUN CONDUITS SHALL BE EXTENDED TO THE PULL BOX SHOWN ON
?EEé¥OﬁEUSHE'.¢”‘ S THE PLANS FOR EACH LOOP INSTALLED.
4.) ALL LOOP AND HOME RUN CONDUIT SHALL BE PLACED IN COMPACTED SUBGRADE
CONDUIT AS SPECI MATERIAL AT 4' TO 6' DEEP AND ALL ROCKS, PROTUSIONS OR IRREGULARITIES WHICH
FEB DAMAGE. THE CONDUIT SHALL BE REMOVED.
5.) THE CONTRACTOR SHALL BE RESPONSIBLE TO DEVISE HIS OWN METHOD FOR EXCAVAT ING
FOR LOOPS. ALL AREAS DISTURBED BY THE CONTRACTOR’S OPERATION SHALL BE RESTORED
TO THEIR ORIGINAL CONDITION.
TYP I CAL PULLBRBOX 6.) ALL LOOPS SHALL BE WOUND FOUR TIMES IN A COUNTER CLOCKWISE DIRECTION.
INSTALLATION DETAIL CONDUI T- ENCASED LOOP

TRAFFIC SIGNAL DETAILS
PULLBOXES & ENCASED LOOPS

R FroseT o, T
6 SEE TITLE SHEET 63
STATE DIST. COUNTY

TEXAS SAT BEXAR, ETC.

CONT. SECT. Jos HIGHWAY NO.

0915 00 228 VARIOUS




No warranty of any
ility for the conversion

TxDOT assumes no responsi

of this standard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

GENERAL NOTES FOR ALL ELECTRICAL WORK

1. The location of all conduits, junction boxes, ground boxes, and electrical services is 8. Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only
diagrammatic and may be shifted to accommodate field conditions. a flat, high tensile strength polyester fiber pull tape for pulling conductors through
the PVC conduit system. When galvanized steel RMC elbows are specifically called for in
2. Provide new and unused materials. Ensure that all materials and installations comply with the plans and any portion of the RMC elbow is buried less than 18 in., ground the RMC
the applicable articles of the National Electrical Code (NEC), TxDOT standards and elbow by meons of a grounding bushing on o rigid metal extension. Grounding of the rigid
specifications, National Electrical Manufacturers Association (NEMA), and are listed by metal elbow is not required if the entire RMC elbow is encased in a minimum of 2 in. of
Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such concrete. PVC extensions are allowed on these concrete encased rigid metal elbows. RMC or
as Canadian Standard Association (CSA), Intertek Testing Services NA Inc., or FM Approvals PVC elbows are subsidiary to various bid items.
LLC can be considered equivalent to UL. Where reference is made to NEMA |isted devices,
International Electrotechnical Commission (IEC) listed devices will not be considered an 9. When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal
acceptable equal to a NEMA |isted device. Acceptable devices may have both a NEMA and IEC conductors according to Item 622 "Duct Cable." At the Contractor’s request and with approval by
listing. Foulty fabrication or poor workmanship in any material, equipment, or installation the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
is justification for rejection. Replace or reinstall rejected material or equipment at no conduit bid under Item 618. Ensure bored HDPE substituted for PVC is schedule 40 and of the same
additional cost to the Department. size PVC called for in the plans. Ensure the substituted HDPE meets the requirements of Item 622,
except that the conduit is supplied without factory-installed conductors. Make the transition of
3. Miscel laneous nuts, bolts and hardware, except for high strength bolts, may be stainless the HDPE conduit to PVC (or RMC elbow when required) ot the bore pit. Provide conduit of the size
steel when plans specify galvanized, provided the bolt size is's in. or less in diameter. and schedule as shown on the plans. Do not extend substituted conduit into ground boxes or
foundations. Provide PVC or galvanized steel RMC elbows as called for at all ground boxes and
4. Provide the following test equipment as required by the Engineer to confirm compliance with foundations.
the contract and the NEC: voltmeter, ammeter, megohm meter (1000 volt DC), ground resistance . . . . .
tester, torque wrenches, ond torque screwdrivers. Ensure all equipment has been properly 10. Use +wo—ho[e s+rop§ when supporting 2 in. and Iorgef conduits. On electrical service poles,
calibrated within the last year. Provide calibration certification to the Engineer upon properly sized stainless steel or hot dipped galvanized one-hole standoff straps aore allowed on
request. Operate test equipment during inspection os requested by the Engineer. the service riser conduift.
5. Install grounding as shown on the plans and in accordance with the NEC. Ensure all metallic B. CONSTRUCTION METHODS
conduits; metal poles; luminaires; and metal enclosures are bonded to the equipment grounding
conductor. Provide stranded bare copper or green insulated grounding conductors. Ground rods, 1. Provide and install expansion joint conduit fittings on all structure-mounted conduits at
connectors, ond bonding jumpers ore subsidiary to the various bid items. the structure’s expansion joints to allow for movement of the conduit. In addition, provide
. . . . L. . and install expansion joint fittings on all continuous runs of galvanized steel RMC conduit
6. When required by the Engineer, notify the Department in writing of materials from the external ly exposed on structures such as bridges ot maximum intervals of 150 ft. When
Material Producers List (MPL) intended for use on each project. Prequalified materials are requested by the project Engineer, supply manufacturer’'s specification sheet for expansion
listed on the MPL on TxDOT's website under "Roadway Illumination and Electrical Supplies.” joint conduit fittings. Repair or replace expansion joint fittings that do not allow for
No substitutions will be allowed for materials on this list. movement at no additional cost to the Department. Provide the method of determining the
amount of expansion to the Engineer upon request. Do not use LFMC or LFNC as a substitute
CONDUIT for the required expansion conduit fittings.
A. MATERIALS 2. Space all conduit supports at maximum intervals of 5 ft. Install conduit spacers when
attaching metal conduit to surfoce of concrete structures. See "Conduit Mounting Options”
1. Provide conduit, junction boxes, fittings, and hardware as per TxDOT Departmental Material on ED(2). Install conduit support within 3 ft. of all enclosures and conduit terminations.
Specification (DMS) 11030 "Conduit" and Item 618 "Conduit" of TxDOT's "Standard Specifications
For Construction And Maintenance Of Highways, Streets, And Bridges," latest edition. Provide 3. Do not attach conduit supports directly to pre-stressed concrete beams except as shown
conduits listed under Item 618 on the MPL under "Rooadway Illuminotion and Electrical Supplies." specifically in the plans or as approved by the Engineer.
Provide conduit types according to the descriptive code or as shown on the plans. Do not
substitute other types of conduits for those shown. Provide liquidtight flexible metal conduit 4. Unless otherwise shown on the plans, jack or bore conduit placed beneath existing roadways,
(LFMC) when flexible conduit is called for on galvanized steel rigid metallic conduit (RMC) drivewoys, sidewalks, or after the base or surfocing operation has begun. Bockfill ond
systems. Provide liquidtight flexible nonmetallic conduit (LFNC) when flexible conduit is compact the bore pits below the conduit per Item 476 "Jacking, Boring, or Tunneling Pipe
called for on polyvinyl chloride (PVC) systems. or Box" prior to installing conduit or duct cable to prevent bending of the connections.
2. Provide golvonized steel RMC for all exposed conduits, unless otherwise shown on the plans. 5. When placing conduit in the sub-grade of new roadways, backfill all trenches with excavated
Properly bond all metal conduits. material unless otherwise noted on the plons. When plocing conduit in the sub-base of
new roadways, backfill all trenches with cement-stabilized base as per requirements of
3. Unless otherwise shown on the plans, provide junction boxes with a minimum size as shown in Items 110 "Excavation", 400 "Excavotion and Bockfill for Structures", 401 "Flowable
the following table, which applies to the greatest number of conductors entering the box Backfill", 402 "Trench Excavation Protection”, and 403 "Temporary Special Shoring."
through one conduit with no more than four conduits per box. When a mixture of conductor
sizes is present, count the conductors as if all are of the larger size. For situations 6. Provide and place warning tape approximately 10 in. above all trenched conduit as per Item 618.

not applicable to the table, size junction boxes in accordance with NEC.
7. During construction, temporarily cap or plug open ends of all conduit and raceways immediately
after installation to prevent entry of dirt, debris and animals. Temporary caps constructed of

durable duct tape are allowed. Tightly fix the tape to the conduit opening. Clean out the
AWG | 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS conduit and prove it clear in accordance with Item 618 prior to installing any conductors.
1 To" . . " . . " . . . . . . . . .
0" x 10" x 4 12" x 12" x 4 16" x 16" x 4 8. Ensure conduit entry intfo the top of any enclosure is waterproof by installing conduit sealing
#2 8" x 8" x 4" 10" x 10" x 4" 12" x 12" x 4" hubs or using boxes with threaded bosses. This includes surface mounted safety switches, meter
4 8" x 8" x 4" 10" x 10" x 4" 10" x 10" x 4" cans, service enclosures, auxiliary enclosures aond junction boxes. Grounding bushings on water
tight sealing hubs are not required.
#6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4"
B .. B B .. B " .. " 9. Fit the ends of all PVC conduit terminations with bushings or bell end fittings. Provide and
#8 8" x8 x4 8" x8 x4 8" x8 x4 install a grounding type bushing on all metal conduit terminations.
. . . . 10. Install a bonding jumper from each grounding bushing to the nearest ground rod, grounding lug,
4. Junction boxes with an internal volume of less than 100 cu. in. and supported by or equipment grounding conductor. Ensure all bonding jumpers ore the same size as the equipment
entering raceways must have threaded entries or hubs identified for the intended grounding conductor. Bonding of conduit used as a casing under roadways for duct cable is not
purpose and supported by connection of two or more rigid metal conduits. Secure required, if the duct extends the full length through the casing.
conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all ! ® Traffic
°°”9U;+ enTrle? are on Ihe same ?689- ME?hGEICG||y secure all junction boxes with 11. At all electrical services, install a 6 AWG solid copper grounding electrode conductor. 52223‘ Operations
an internal volume greater Than cu. inches. A A . ) I Texas Department of Transportation s,;‘;’,ﬁ,’;’fd
. . . . . 12. Place conduits entering ground boxes so that the conduit openings are between 3 in. and 6 in.
5. Provide hot dipped galvanized cast iron or sond cast aluminum outlet boxes for from the bottom of the box. See the ground box detail on sheet ED(4).
junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cast
aluminum boxes. Size outlet boxes according to the NEC. 13. Seal ends of all conduits with duct seal, expandable foam, or by other methods approved by TR A TA
. . . . . . the Engineer. Seal conduit immediately after completion of conductor installation and pull
6. Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT) tests. Do not use duct tape as a permanent conduit sealant. Do mot use silicone caulk as a ELEC lc L DE ILS
unless specifically required by the plan sheets. When EMT is called for, provide conduit sealant.
junction boxes made from galvanized steel sheeting, |isted ond aopproved for outdoor CONDU l TS & NOTES
use, unless otherwise noted on the plans. Size all galvanized steel junction boxes 14. File smooth the cut ends of all mounting strut and conduit. Before installing, paint the field
in accordance with fthe NEC. Provide junction boxes for IMC conduit systems that meet cut ends of all mounting strut and RMC (threaded or non-threaded) with zinc rich paint (94% or
the same requirements for junction boxes used with RMC systems. more zinc content) to alleviate overspray. Use zinc rich paint to touch up galvanized material ED (l ) - ] 4
7. p . p . . . . as allowed under Item 445 "Galvanizing." Do not paint non-galvanized material with @ zinc rich
. o:g;;d?sevﬁoi:gcgéoghzoxfzn;”+e”ded for outdoor use on PVC conduit systems, unless paint as an alternative for materials required to be galvanized. fies d1-14.dgn o [ce: [ow: [ees
wi P ) ©TxDOT October 2014 CONT |SECT JoB HIGHWAY
REVISIONS 091500 228 VARIOUS
DIST COUNTY SHEET NO.
SAT BEXAR, ETC. 64
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l~—=C Girder

Expansion Anchors
/—& Threaded Rods

1 Bridge

Deck

é~(/ € %" Diome+er—\\\i;;Za
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No warranty of any

TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

foge

Conduit (RMC)

Rigid Metal E

— T

"HANGER
ASSEMBLY DETAIL"

~——See

.

t-ConduH Mounting
Channe |
“SPAN" 6"
Min
Varies

<

CONDUIT HANGING DETAIL

CONDUIT MOUNTING CHANNEL

"SPAN" A T
less than 2’ %" 12 Ga.
2'-0" to 2’ -6" 5% " 12 Ga.
>2'-6" to 3'-0" |1 %" 12 Ga.

Channels with round or short slotted hole
if the load carrying

patterns are allowed,

capacity is not reduced by more than 15%.

e

Rigid Metal
Conduit

\ Conduit

Moun+ting
Channel

(RMC)

Hex Nut, Split Lock
Washer & Flat Washer

Hex Nut
Threaded Coupler Nut

Hex Nut

Hex Nut, Split Lock
Washer & Square or
Oversized Cut Washer

v
v LV
Ref=2 Yp"| .
3/5.. Dia. Min. V Lt
Expansion v
Anchor
e
Y
%" Dia.
Threaded
Rod
Conduit
Mounting
Chonnel—x\\\
B

HANGER ASSEMBLY DETAIL

\Hex Nut, Split Lock

Washer & Flat Washer

R —

Conduit Spacer
(mounting shoe)

Strut Type 5
Stainless steel
or hot dipped

galvanized =

*'<— Concrete
Structure

Conduit K Conduit Strop .f‘\\;g" Stainless
-«——— Concrete s steel expansion
kS Structure anchor. Anchor
= depth 1" min,.,

-di .. H (YA

HgTvgé?ggg Y Stainless steel Conduit 1 %" max.

golleoble ; expansion anchor: Conduit Mounting

conduit strap | = for conauit 5" Channe! (B-1ine,

\ HR,+°_1 "a" use Kindorf, Unistrut
L /2" dia. anchor. or equal) (Hot dip

For conduits 1 ',"
to 2" use %" dia.
anchor. Anchor
depth 1" min.,

1 Y5" max.

CONDUIT MOUNTING OPTIONS

Attachment to concrete surfaces
See ED(1)B. 2

wing Wall

galvanized)

Expansion

Fitting
r_______

7

SO
4 — "
| [
—J / \A\
Conduit RMC
PVC

TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL

EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT

Use torque controlled mechanical expansion anchors that are approved for
use in cracked concrete by the International Code Council, Evaluation
Service (ICC-ES). The chosen anchor product shall have a designated
ICC-ES Evaluation Report number, ond its approval status shall be
maintained on the ICC-ES website under Division 031600 for Concrete
Anchors.

Unless otherwise approved by the Engineer: do not use adhesive anchors;
do not use expansion anchors thaot are not included in the ICC-ES approval
list; and do not use expansion anchors that are only approved for use in
uncracked concrete.

Use anchors maonufactured with stainless steel expansion wedges. Anchors
manufactured with carbon steel expansion wedges are not al lowed. Anchor
bodies can be either zinc-plated carbon steel or stainless steel. For
application in marine environment, both the anchor body ond expansion
wedge shall be stainless steel.

Install anchors as shown on the plans and in accordance with the anchor
monufocturer’s published installation instructions. Arrange a field
demonstration test to evaluate the procedures and tocls. The test shall
be witnessed and approved by the Engineer prior to furnishing anchors on
the structure.

Prior to hole drilling, use rebar locator to ensure clearing of existing

deck strands or reinforcement. Install anchors to ensure a minimum effective
embedment depth, (hef), as shown. Increase (Nef)as needed to ensure sufficient
thread length for proper torqueing and tightening of anchors.

Use anchors of minimum 1600 Lbs tensile capacity (minimum of steel, concrete

52223‘,® Traffic
= Operations
I Texas Department of Transportation s",;‘;’,ﬁ,’;’fd

ELECTRICAL DETAILS
CONDUIT SUPPORTS

ED(2)-14

breakout, and concrete pul lout strengths as determined by ACI 318 Appendix D) [Fue ed2-14.dgn on: TxDOT _[cks TXDOT [ows TxDOT _[ek: TxDOT
ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT ot the required minimum embedment depth (Nef). No lateral loads shall be ©Tx00T October 2014 cont [secT| w0 prr—
introduced aofter conduit installation. REVISIONS 091500 228 VARIOUS
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

of this standard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION

1. Provide Type XHHW insulated conductors in accordance with Departmental Material
Specification (DMS)11040 "Conductors" and Item 620 "Electrical Conductors." Provide
conductors as listed on the Material Producers List (MPL) on the Department web site
under "Roadway Illumination and Electrical Supplies” Item 620. Color code insuloted
conductors in conformance with the NEC. Identify grounded (neutral) conductors with
white insulation. Identify grounding conductors (ground wires) with green insulation
or bare conductors. Identify ungrounded (hot) conductors with any color insulation
except green, white, or gray. Keep color scheme consistent throughout the wiring
system. Identify conductors 6 American Wire Gauge (AWG) and smal ler by continuous
color jacket. Identify electrical conductors 4 AWG and larger by continuous color
jacket or by colored tape. When identifying conductors with colored tape, mark at
least 6 in. of the conductor’s insulation with half lops of tape.

2. Provide o solid copper 6 AWG grounding electrode conductor to bond the electrical
service equipment to the concrete encased grounding electrode or the ground rod at
the service location. Connect the grounding electrode conductor to the ground rod
with a UL listed connector in accordance with DMS 11040. Connect the grounding
electrode conductor to the concrete encased grounding electrode as shown in the
plans.

3. Where two or more circuits are present in one conduit or enclosure, permanently
identify the conductors of each branch circuit by attaching a non-metallic tag
around both circuit conductors at eoch occessible location. Provide tags with
two straps, large enough to indicate circuit number, letter, or other
identification as shown in the plans. Print circuit identification on the tag
with a permanent marker.

4. Use listed compression or screw type pressure connectors, terminal blocks, or
split bolt connectors for splicing as specified in DMS 11040. Use hot mel+t
adhesive tope to fill the gop and seal the ends of heat shrink tubing. Provide
UL listed gel-filled insulating splice covers. Splicing materials, insuloting
materials, breokaway disconnects, splice covers, and fuse holders are
subsidiary to various bid items.

B. CONSTRUCTION METHODS

1. Use only a flot, high tensile strength polyester fiber pull tope for pulling
conductors through the conduit system. After installing conductors in conduit,
per form conductor pull test. If a conductor cannot be freely pul led, make any
needed alterations or repairs at no additional cost to the department. Perform
insulotion resistonce tests in aoccordance with Item 620. Coordinate with the
Engineer to witness the tests.

2. Leave 2 ft. minimum, 3 ft. maximum length for each conductor up to the splice in
ground boxes. Leave 3 ft. minimum, 4 ft. maximum length of conductor in ground
boxes when pul led through with no splice. Leove 1 ft. minimum, 1.5 ft+. moximum
length of conductor at enclosures, weatherheads and pole bases.

3. Make splices only in junction boxes, ground boxes, pole bases, or electrical
enclosures and use only |isted compression or screw type pressure connectors,
terminal blocks, or split bolt connectors. Insulate splices with heavy wall
heat shrink tubing or gel-filled insulating splice covers to provide a
watertight splice. Overlap conductor insulation with heat shrink tubing a
minimum of 2 in. past both sides of the splice. Where heat shrink tubing
may not shrink sufficiently to provide a watertight seal around the individual
conductors, prior to heoting the tubing, increase the diometer of the conductor
insulotion using hot melt adhesive tape to provide a watertight seal between
the individual conductors and the heat shrink tubing. Ensure the tape extends
past the heat shrink tubing. Use hot melt adhesive tape to fill the gaop and
seal the ends of heat shrink tubing. Heat shrink tubing that oppears to have
been burned, or overheated, is considered defective and must be replaced.

4. Size and install gel-filled insulating splice covers according to
manufacturer’s specifications when used in place of heat shrink tubing.

5. Wire nuts with factory applied waterproof sealant may be used for 8 AWG or
smal ler conductors in above ground junction boxes, but not in pole bases or
ground boxes. Install wire nuts in an upright position to prevent the
accumulation of water.

6. Support conductors in illumination poles with a J-hook at the top of the pole.

7. When terminating conductors, remove the insulation and jaocketing material without
nicking the individual strands of the conductor. Conductors with nicked individual
conductor strands or removed stronds will be considered damoged.

8. Replace conductors and cables that are damaged beyond repair or that fail an
insulotion resistonce test at no additional cost to the department.

9. Do not repair damaged conductors with duct tape, electrical tope, or wire nuts.
Use only approved splicing methods.

10. Do not terminate more than one conductor under a single connector, unless the
connector is raoted for multiple conductors. Do not exceed the pressure connector’s
listing for maximum number and size of conductors al lowed.

11. Install breakaway connectors on conductors bid under Item 620 whenever those
conductors pass through a breakaway support device. Follow manufacturer’s
instructions when terminating conductors to breakaway connectors. Properly torque
threaded connections. Proper terminations are critical to the safe operation of

12. Provide and install a separate stranded equipment grounding conductor

(EGC) in all conduits that contain circuit wiring of 50 volts or more. Seal between

conductors with

Unless shown elsewhere, size the EGC to be the same size as the largest . Heat e
current corrying conductor contained in the conduit. Ensure all EGCs hot melt adnesive Shrink ES;GZ?LZ +C ecég:zec*or
are bonded together at every accessible location. For traffic signal tape. Tape to Tube tape P
instal lations, provide a minimum size 8 AWG EGC. The EGC is paid for extend past end 1\
under Item 620. of tubing by
V8" to Ya"

C. TEMPORARY WIRING

1. Install temporary conductors aond electrical equipment in occordance with
the NEC article "Temporary Installations" and Department standard sheets.

2. Provide o ground fault circuit interrupter (GFCI) for power outlets for
portable electrical equipment, power tools, ice machines, ice storage bins
and refrigerators located outdoors at grade. GFCI may be any one of the
following: molded cord ond plug set, receptacle, or circuit breaker type.

Increase
insulation
diameter with
hot melt
3. Use listed wire nuts with factory applied sealant for temporary wiring adhesive tape.
where approved. Tape to extend
2" Min. 2" Min. past end of

tubing by
over lap over lap Ve" to Yo"

4, Enclose conductor splices within a listed enclosure or ground box, or ensure
the splices are more than 10 ft. above grade vertically ond more than 5 f+t.
horizontally from any metal structure. Where installing temporaory conductors
in areas subject to vehicle traffic or mobile construction equipment, ensure
the vertical clearance to ground is ot least 18 ft. when measured at the
lowest point. Ground messenger wires that support power conductors in SPLICE OPTION 1

conformance with the NEC. .
Compression Type

5. Protect aond when necessary repair any existing electrical conduits uncovered
during the construction process in a timely manner and in conformance with
the NEC.

GROUND RODS & GROUNDING ELECTRODES

A. MATERIAL INFORMATION
Heat
1. Provide and install a grounding electrode at electrical services. Provide gggéu2$;¥§e3i+h Shrink
ground rods according to DMS 11040 ond the plans. Larger diameter or |onger hot melt adnesive Hot mel+t Tube
length rods may be called for in some specific locations, see the individual tape. Tape to adhesive
plans sheets. Concrete encased grounding electrodes may be called for in exfeﬁd past end tape Split bolt
specific locations including electrical service, see individual plan sheets. of tubing by //_

Yo to Yo"

B. CONSTRUCTION METHODS

1. Furnish aquxiliary ground rods for |ightning protection and install in soil,
concrete, or both, as called for in the plans. For ground rods installed
in concrete, ensure the connection of the conductor to the ground rod is
readily accessible for inspection or repairs. For ground rods installed in
soil, ensure that the upper end is between 2 to 4 in. below finished grade.

Increase

2. Do not place ground rods in the same drilled hole as a timber pole. Wrap split bolt insulation

connector with diometer with
3. Install ground rods so the imprinted part number is at the upper end of hot melt adhesive hot melt
the rod. tape to protect . adhesive tape.
heat shrink from 2" Min, 2" Min. Tape to extend
4. Remove all non-conductive coatings such as concrete splatter from the rod sharp edges over lap over lap past end of
at the clamp location. tubing by

Yo" to Yo"

5. Route all conductors as short and straight as possible for connection to
lightning protection ground rods. When o bend is required, ensure a minimum

radius bend of four inches for these conductors.
SPLICE OPTION 2

6. Unless otherwise called for in the plons, protect grounding electrode H
conductors with non-metallic conduit. When protecting grounding electrode SDI it Bol t Type
conductors with metal conduit, provide and install a grounding type bushing
ond properly sized bonding jumper on each end of the metal conduit.

7. Written authorization is required before installing a ground rod in a
horizontal trench for rocky soil or a solid rock bottom.

Snap- lock,

See through mo lded clamp B Traffic
molded cover g Operations
I Texas Department of Transportation s”,;‘;’ﬁ,’;’i’d

Listed Screw Type
with gel-filled

insulating splice
cover

Set Screw/Lug
for making
connections
L Al [ Al

ELECTRICAL DETAILS
CONDUCTORS

ED(3)-14

breakaway devices. Trim waterproofing boots on breakaway connectors to fit snugly FILE: ed3-14.dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT

around the conductor to ensure waterproof connection. Only one conductor may enter ©7TxDOT _ October 2014 CONT |sect 108 HIGHWAY

a single opening in a boot. Provide waterproof boots with the correct number of SPLICE OPTION 3 REVISIONS 091500 228 VARIOUS

openings. Leave unused openings factory sealed. Use prequalified breakaway connectors Listed Screw T

as shown on the MPL. ype DIsT COUNTY SHEET NO.
SAT| BEXAR,ETC. 66
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No. 3

No warranty of any

TxDOT assumes no responsibility for the conversion

Reinforcing No. 3 Ground
steel Reinforcing boxu GROUND BOXES
N A cl A ] _\ A. MATERIALS
[ " typ)| - T T T T T T T T - «Cogzrs'e-re Apron R 2]
yp \ wh p @ KK 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
I | when require Apron-Ful | accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
I 10" ! A Grounding Depth of box Item 624 "Ground Boxes. "
| (typ) bushing for . . .
L | RMC. Bell end 3 q b ¥4 : 2. Provide Type A, B, C, D, ond E ground boxes as shown in the plans, and as Iisted on
—ZZF =0 CzZHgzzZ311I= fitting for C 9" Aggregate the Material Producers List (MPL) on the Department web site under "Roadway IIlumination
: ' PVC (4) £i11 (3) and Electrical Supplies,” ltem 624.
| : Ground 3. Ensure ground box cover is correctly labeled in accordance with DMS 11070.
box .
! I Conduit or / g??d“'+ 4. Provide larger ground boxes in accordance with Item 624 and as shown in the plans.
l " M duct cable
_ - - - — — ‘2 ) B. CONSTRUCTION METHODS
1. Remove all gravel and dirt from conduit. Cop all conduits prior to placing aggregate
1 and setting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of
Item 302 "Aggregates for Surface Treatments." Ensure aggregate bed is in place and at
PLAN VIEW SECTION A - A éggi;gg+;nches deep, prior to setting the ground box. Install ground box on top of
APRON FOR GROUND BOX 2. Cast ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth

of concrete for the apron extends from finished grade to the top of the aggregate bed
under the box. Ground box aprons, including concrete and reinforcing steel, are
subsidiary to ground boxes when called for by descriptive code.

(1) Uniformly spoce ends of conduits within the ground box. Position ends of conduits so

that ground box walls do not interfere with the installation of grounding bushings 3. Keep bolt holes in the box clear of dirt. Bolt covers down when not working in ground
or bell end fittings. boxes.
(2) Maintain sufficient space between conduits to allow for proper installation of bushing. 4. Install all conduits and ells in a neat and workmanlike manner. Uniformly space

conduits so grounding bushings aond bell end fittings can easily be installed.
(3) Place aggregate under the box, not in the box. Aggregate should not encroach on the

interior volume of the box. 5. Temporarily seal all conduits in the ground box until conductors are installed.

(4) Install o grounding bushing on the upper end of all RMC terminating in a ground box. 6. Permanently seal conduits immediately after the completion of conductor installation
Ground RMC elbows when any part of the elbow is less than 18 in. below the bottom of and pull tests. Permanently seal the ends of all conduits with duct seal, expandable
the ground box. [nstall a PVC bushing or bell end fitting on the upper end of all PVC foam, or other method as approved. Do not use duct tape as a permanent conduit sealant.
conduits terminating in a ground box. Do not use silicone coulk as a sealant.

7. When a ground rod is present in a ground box, bond all equipment grounding conductors
together and to the ground rod with |isted connectors.

8. When o type B or D ground box is stacked to meet volume requirements, it is allowable
to cut an appropriately sized hole for conduit entry in the side wall at least 18 inches
below grade.

The use of this stondard is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

GROUND BOX DIMENSIONS 9. If an existing ground box in the contract has a metal cover, bond the cover to the
equipment grounding conductor with a 3 ft. long stranded bonding jumper the same size
as the grounding conductor. The bonding jumper is subsidiary to various bid items.
TYPE OUTSIDE DIMENSIONS (INCHES) Verify existing ground boxes with metal covers are shown on the plans, with notes
(Width x Length X Depth) fully describing the work required.
10. If other ground boxes with metal covers are within the project |imits but are not part
A 12 X 23 X 1 of the contract, the Engineer may direct the Contractor to bond the metal covers,
identifying the specific boxes in writing. This work will be paid for separately.
B 12 X 23 X 22
11. Bond metal ground box covers to the grounding conductor with a tonk ground type Iug.
C 16 X 29 X 11
D 16 X 29 X 22
E 12 X 23 X 17
Hole for Yo" —L—-I
GROUND BOX COVER DIMENSIONS bolt with : p — " — Traftic
f | = Operations
or head N I . Division
DIMENSIONS (INCHES) . p j_ - _ - Texas Department of Transportation Standard
TYPE —_— —E—éj—m— . J K \ _ — |
H I J K L M N P : | | I
A, B&E | 23V%| 23 | 13%|13% | 9% | 5% | 1% | 2 / | " '
q 8 (
' “ 2 s : For cover logo 1 Pt ELECTRICAL DETAILS

C&D 30Ve| 30Ya| 1T 2| 1T a [ 13Ya|l 6% | 1% | 2 ond obeling | GROUND BOXES

DATE:
FILE:

See DMS 11070

PLAN VIEW END SIDE
FILE: ed4-14.dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT
GROUND Box COVER @©T1xDOT October 2014 coNT [sEcT 408 HIGHWAY
REVISIONS 091500 228 VARIOUS
DIST COUNTY SHEET NO.
SAT| BEXAR,ETC. 67
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No warranty of any
ility for the conversion

TxDOT assumes No responsi

of this standard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

ELECTRICAL SERVICES NOTES

1.Provide new materials. Ensure installation and materials comply with the applicable

provisions of the National Electrical Code (NEC) and National Electrical Manufacturers
Association (NEMA) stondards. Ensure moterial is Underwriters Laboratories (UL) Iisted.

Provide and install electrical service conduits, conductors, disconnects, contactors,

circuit breagker paonels, and braonch circuit breckers as shown on the Electrical Service
Data chart in the plans. Faulty fabrication or poor workmanship in maoterial, equipment,
or installation is justification for rejection. Where monufacturers provide warranties

and guarantees as a customory trade practice, furnish these to the State.

2.Provide electrical services in accordance with Electrical Details standard sheets,

Departmental Material Specification (DMS) 11080 "Electrical Services, "DMS 11081
"Electrical Services-Type A," DMS 11082 "Electrical Services-Type C," DMS 11083
"Electrical Services-Type D," DMS 11084 "Electrical Services-Type T," DMS 11085
"Electrical Services-Pedestal (PS)", and Item 628 "Electrical Services" of the
Standard Specifications. Provide electrical service types A, C, and D, as listed
on the Material Producers List (MPL) on the Department web site under "Roadway
Illumination ond Electrical Supplies,"” Item 628. Provide other service types as
detailed on the plans.

3.Provide all work, materials, services, ond ony incidentals needed to install a
complete electrical service as specified in the plans.

4,Coordinaote with the Engineer and the utility provider for metering and compliance

SERVICE ASSEMBLY ENCLOSURE

1.Provide threaded hub for all

2.Type galvanized steel

conduit entries into the top of enclosure.

(GS) enclosures may be used for Type C panelboards

aond for Type D and T services that do not use an enclosure mounted

photocel |
DMS 11080,

or lighting contactor. Provide GS enclosures

11082, 11083, and 11084,

in accordance with

3.Provide aluminum (AL) and stainless steel (SS) enclosures for Types A, C,

and D in accordance with DMS 11080, 11081, 11082,

not paint stainless steel.

11083,

and 11084. Do

4,Provide pedestal service (PS) enclosures in accordance with ED(9) and

DMS 11080 and 11085.
in the PS descriptive code,

Do not provide GS pedestal services.

provide an AL enclosure.

If GS

is shown

MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS

1.Field drill

2.When the utility company provides a transformer
verify that the available fault current is
breaker’s ampere interrupting capacity

(AIC)

flange-mounted remote operator handle if needed,
ensure hondle is lockable in both the "On" ond "Off" positions.

larger than 50 KVA,

less than the circuit
rating and provide

documentation from the electric utility provider to the Engineer.

PHOTOELECTRIC CONTROL

1.Provide photocell as listed on the MPL. Move,

photocel | from straoy or ambient night time 1ight to ensure proper

operation. Mount photocel |
of pole photocel Is as shown on Top Mounted Photocel | Detail.

facing north when practical.

adjust,

or shield the

Mount top

used to build the enclosure in the enclosure’s data pocket. The installing contractor
will copy and laminate the actual project plan sheets detailing all equipment ond
branch circuits supplied by that service. The laminated plan sheets are to be placed
in the service enclosure’s document pocket. Reduce 11 in. x 17 in. plan sheets to
8!, in. x 11 in. before laminating. If the installation differs from the plan
sheets, the installing contractor is to redline plan sheets before laminating.

14.When providing aon "Off The Shelf" Type D or Type T service, provide lominaoted plan
sheets detailing equipment and branch circuits supplied by that service. Reduce
11 in. x 17 in, plan sheets to 8 ', in. x 11 in before laminating. Deliver these
drawings before completion of the work to the Engineer, instead of placing in
enclosure that has no door pocket.

15.D00 not install conduit in the back wall of a service enclosure where it would

0C= Other concrete
TP= Timber pole
SP= Steel pole

SF= Steel frame

OT= Pole by others or paid
for separately

EX= Existing pole

TS= Service on traffic
signal pole

PS= Pedestal Service

0= Overhead Service Feed
from Utility

with utility requirements. Primary |ine extensions, connection charges, meter
charges, and other charges by the utility compony to provide power to the location * ELECTRICAL SERVICE DATA
are paid for in accordance with Item 628. Get approval for the costs associated
with these chaorges prior to engoging the utility compony to do the work. Consult Elec. Plan Service| Service Safety Main Two-Pole Panelbd/ Branch Branch Branch KVA
with the utility provider to determine costs and requirements, and coordinate the Service Sheet Electrical Service Description Conduit|Conductors| Switch | Ckt. Bkr. |Contractor |Loadcenter Circuit Ckt. Bkr. |Circuit| /' .
work as approved. ID Number *%xSize No. /Size Amps Pole/Amps Amps Amp Rating ID Pole/Amps Amps
5. The enclosure manufocturer will provide Maoster Lock Type 2 with brass tumblers SB 183 289 ELC SRV TY A 240/480 100 (SS)AL (E)SF (W) 2" 3/42 100 2P/100 100 N/A Lighting NB 2P/40 28.1
keyed #2195 for all custom electrical enclosures. Installing Contractor is to Lighting SB 2P/40
provide Maoster Lock #2195 Type 2 with brass tumblers for "off the shelf" Under 1P/20
enclosures. Master Lock #2195 keys and locks become property of the State. nderpass
Unless otherwise approved, do not energize electrical service equipment until
locks are instal led. NB Access 30 ELC SRV TY D 120/240 060 (NS)SS(E)TS(O) | 1 V4" 3/46 N/A 2P/60 100 Sig. Controller 1P/30 5.3
6.Enclosures with external disconnects that de-emergize all equipment inside the 30 Lumingires 2P/20 9
enclosure do not need a dead front trim. Protect incoming |ine terminations from CCTV 1P/20
incidental contact as required by the NEC.
7.When galvanized is specified for nuts, screws, bolts or miscellaneous hardware, 2nd & Main 58 ELC SRV TY T 120/240 000 (NS)GS(N)SP (0) 1 Ya" 3/%6 N/A N/A N/A 70 Flashing Beacon 1 1P/20 1.0
stainless steel may be used. Flashing Beacon 2 1P/20
8.Provide wiring and electrical components rated for 75°C. Provide red, black, * Example only, not for construction. All new electrical services must have
ond white colored XHHW service entrance conductors of minimum size 6 American electrical service data chort specific to that service as shown in the plans. Standard 3-prong
Wire Gaouge (AWG). Identify size 6 AWG conductors by continuous color jacket. . . . . . L. ; L. photocel |
Identify electrical conductors sized 4 AWG and larger by continuous color ¥ % Verify service conduit size with utility. Size may change due to utility meter Toc A
jacket or by colored tape. Mark at least 6 inches of the conductor’s insulation requirements. Ensure conduit size meets the National ELectrical Code. receptacle Conduit mounting
with half laps of colored tape, when identifying conductors. Ensure each service and photocel | channel (Unistrut,
entrance conductor exits through a separately bushed non-metallic opening in the Kindorf, B-line
weatherhead. The lengths of the conductors outside the weatherhead are to be or equal)
12 inches minimum, 18 inches maximum, or as required by utility. EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
alvanized
9.All electrical service conduit and conductors attached to the electrical service ELEC SERV TY X XXX/ZXXX XXX (XX) XX (X) XX (x) goﬁ ij' T
including the riser or the elbow below ground are subsidiary to the electrical -- T T T or sand casf
service. For an underground utility feed, all service conduit ond conductors after Schematic Type . 6"}: Mount Photocel |
the elbow, including service conduit and conductors for the utility pole riser M olumlvum outlet 6 1o 8 meceured
when furnished by the Contractor, will be paid for separately. Service Voltage V / V box with cover. from the top of
10.Provide rigid metal conduit (RMC) for all conduits on service, except for the . . — the pole or
Y in. PVC conduit containing the electrical service grounding electrode Disconnect Amp Rating Yp" RM to 20 feet above
conductor. Size the service entrance conduit as shown in the plans. Ensure 000 indicates main lug only/ onduit, bend finished grade
conduit for branch circuit entry to enclosure is the same size as that shown Typically Type T — ; td 1y or as directed
on the layout sheets for branch circuit conduit. Extend all rigid metal conduits O provide /2 by Engineer, and
a minimum of 6 inches underground and then couple to the type and schedule of (SS)= Safety Switch Ahead of to 1" clearance as allowed by
the conduit shown on the layout for that particular branch circuit. Install a Meter-Check with Utility between photo- utility company.
grounding bushing on the RMC where it terminates in the service enclosure. (NS)= No safety Switch Ahead of cell and pole.
11.Use of liquidtight flexible metal conduit (LFMC) is allowed between the meter and Meter-Check with U+|I|+y____
service enclosure when they are mounted 90 to 180 degrees to each other. Size the Enclosure Type Service
LFMC the same size as service entrance conduit. LFMC must not exceed 3 feet in GS= Galvanized steel ("off the shelf") Support
length. Strap LFMC within 1 foot of each end. LFMC less than 12 inches in length SS= Stainless steel (Custom Enclosure)See MPL
need not be strapped. Each end of LFMC must have a grounding bushing or be AL= Aluminum (Custom Enclosure)See MPL
terminated with a grounding fitting. The LFMC must contain a grounded (neutral) TOP MOUNTED PHOTOCELL
conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is Photocel | Mounting Location
required on all instal led conductors, with at least six inches of free conductor . 9 J— . .
movement demonstrated to the satisfaction of the Engineer. (E)= Inside Service/Enclosure Install conduit strap maximum 3 feet
Mounted from box. 5 foot maximum spacing
12.Ensure all mounting hardware and installation details of services conform to utility (Ty= Top of pole between straps supporting conduit.
company specifications. (L)= Luminaire mounted
(N)= None/No Photocell or
13.For all electrical service enclosures listed under Item 628 on the MPL, the UL 508 Lighting Contactor Required ® Traffic
enclosure manufaocturers will prepare ond submit a schemotic draowing unique to each — g Operations
service. Before shipment to the job site, place the applicable Iaminoted schematic Service Support Type I . Division
drawings and the laminated plan sheet showing the electrical service data chart GC= Granite concrete — Texas Department of Transportation Standard

ELECTRICAL DETAILS

ED(5)-14

SERVICE NOTES & DATA

FILE:

ed5-14.dgn

on: TxDOT |CK:TXDOT|DW: TxDOT |CKxTxDOT

penetrate the equipment mounting panel inside the enclosure. Provide grounding U= Underground Service Feed ©71xD0T_October 2014 ConT | sect 108 HIGHWAY

bushings on all metal conduits, and terminate bonding jumpers to grounding bus. from Utllity — REVISIONS 091500 528 VARIOUS

Grounding bushings are not required when the end of the metal conduit is fitted

with a conduit sealing hub or threaded boss, such as a meter base hub. oIsT COUNTY SHEET NO.
SAT BEXAR, ETC. 68
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No warranty of any

TxDOT assumes no responsibility for the conversion

«—2ZZ

Grounding Typical Branch

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

SCHEMATIC TYPE A
THREE WIRE

DATE:
FILE:

Red insulation or
color code 6" length
of Line 1 or Line 2
conductors’ insulation

with red tape where "
conductor ex[iE’iDE”,,,,,———””””‘
weatherhead.

Vi [ V2

White insulation or
color code 6" length
of neutral conductors’
insulation with white
tape where conductor
exits the weatherhead.

Two Photocell viewing
windows not shown but
required when photocel |
is listed as enclosure
mounted. Windows not
required when photocel |
is listed as pole top
mounted.

Do not bond
this bus to
the enclosure =

Grounding Typical
Electrode Circuit

SCHEMATIC TYPE C

THREE WIRE

G =
Grounding
L l l v l Electrode
Typical Typical
120 Vol+t 240 Vol t

Branch Circuit Lumingire
Branch Circuit

SCHEMATIC TYPE D -

Bonding
| jumper

Typical
120 / 240 Volt
Branch Circuit

CUSTOM

120/240 VOLTS - THREE WIRE

SCHEMATIC LEGEND

Safety Switch (when required)

Meter (when required-verify with electric
utility provider)

Service Assembly Enclosure

Main Disconnect Breaker (See Electrical
Service Data)

Circuit Breaker, 15 Amp (Control Circuit)

Auxiliary Enclosure

WIRING LEGEND

Control Station ("H-O-A" Switch)

Photo Electric Control (enclosure-
mounted shown)

Power Wiring

Lighting Contactor

- — — — | Control Wiring

Power Distribution Terminal Blocks

=——N=— [ Neutral Conductor

Neutral Bus

Equipment grounding conductor-always
required

Branch Circuit Breaker
(See Electrical Service Data)

Separate Circuit Breaker Panelboard

Load Center

Ground Bus

Red insulation or
color code 6" length
of Line 1 or Line 2
conductors’ insulation
with red taope where

conductor exiiE—IDS”’_____———~—”“"’—
weatherhead.

White insulation or
color code 6" length
of neutral conductors’
insulation with white
tape where conductor
exits the weatherhead.

G N -= G N
Grounding
l l Elec+rodel l
v L 2
Typical Typical
120 Volt 120 7/ 240 Vol+t

Branch Circuit Branch Circuit

SCHEMATIC TYPE T
120/240 VOLTS - THREE WIRE

Galvanized steel-"Buy Off The Shelf"
only. When required install photocel l
top of the pole or on luminaire only,
no lighting contractor will be installed.

52223‘,® Traffic
= Operations
I Texas Department of Transportation s”,;‘;’,ﬁ,’;’fd

SERVICE ENCLOSURE
AND NOTES

ED(6)-14

ELECTRICAL DETAILS

FILE: ed6-14.dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT
@©TxDOT October 2014 CONT [SECT JoB HIGHWAY
REVISIONS 091500 228 VARIOUS
DIST COUNTY SHEET NO.
SAT| BEXAR,ETC. 69
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

DATE:
FILE:

. . ] (YA
SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF) White insulation 2" 10 6" 20’ measured from Top of écudius 2 V5" TYP.
1.Provide steel pole and steel frame supports as per TxDOT Departmental Material Specification or color code 6" { 4" (typ.) grade. Circumtances L ‘_'r’eu'rhe;’,?e‘:d 6
(DMS) 11080 "Electrical Services." Mount all equipment and conduit on 12 gouge galvanized of neufruJ TR 1 may require the Ll 49 Ee < |° ’
steel or stainless steel channel strut, 1 ' in. or 1 3% in. wide by 1 in. up to 3 ¥ in. conductor’s electrical service | | yp_lrﬁo ' NOTE:
deep Unistrut, Kindorf, B-line or equal. Bolt or weld all channel and hardware to vertical insulation with support to be taller ] b$ °‘”| e top )
members as approved. Do not stack channel. File smooth and paint field cut ends of all channel white tape where RMC than the 20" shown, / ot pole. All rough o
with zinc-rich paint before installing. conductor exits check with utility edges shal | >
weatherhead. before installing. White insulation be ground ’
2.Provide poles for overheod service with an eyebolt or similaor fitting for attachment of the Red insulation or color code 6" smooth "
service drop to the pole in conformance with the electric utility provider’s specifications. or color code 6" Point of of neutral
i attochment conductor’s Drain hole
3.Provide ond install galvanized ¥4 in. x 18 in. x 4 in. (dia. x length x hook length) anchor éﬁnﬁmeo; Line 1 of service drop insulation with for galv. A
bolts for underground service supports. Provide and install galvanized ¥ in. x 56 in. x 4 in. conductor’s to be below white tape where 2 - places _l/z ¥
anchor bolts for overhead service supports. Ensure anchor bolts have 3 in of thread, with insulation with weatherhead conductor exits TYP ( 7 ]
) . h A . . o . . . . ] )
3% in. to 3', in. of the exposed anchor bolt projecting above finished foundation. Provide " weatherhead. | 3 | 1} 3
. . red tape where Conduit + ¥e Yo
and install leveling nuts for all anchor bolts. cond . onduit suppor 1 Yo " | - [
uctor exits . " Pt N . 16
the weatherhead. e Red insulgtion
4.Bond one of the anchor bolts to the rebar cage with 6 AWG bare stranded copper conductor. Use Conductor slack from the ends, or color code 6"
Iisted mechanical connectors rated for embedment in concrete. See Inset B. 12" mi ond 5° in between length of Line 1 POLE TOP PLATE
:g?g;z; min., L —Service unless otherwise or Line 2
5.Furnish and install rigid metallic ells in all steel pole and steel frame foundations for all R 1 Enclosure ¢called for by fthe conductor’s .
conduits entering the service from underground. I utility. ] [° insulation with 24" Diameter TS
Meter Inset A 1 red tape where drill shaft
6.Use class C concrete for foundations. Ensure reinforcing steel is Grade 60 with 3" of Safety Service I conductor exits /o
I 1 '
unobstructed concrete cover. Switch l _~Channe Enc losure Zhe weatherhead. Condul + {
. —||° bracket or onductor slack ondui
7.Drill aond tap steel poles and frames for '/, in. X 13 UNC tank ground fitting. For steel pole service = other arrangement length, 12" min.,
supports, provide and install tank ground fitting 4 in. to 6 in. below electrical service enclosure. — approved by ° 18" max. .
Provide properly sized hole through the bottom of the enclosure for the service grounding electrode P Inset B the Engineer. Inset A 1 P = 8
conductor. Ensure electrical service grounding electrode conductor is as short and straight aos possible & (Kindorf, ';:T Meter - =
from the enclosure to the tank ground fitting. For steel frame service supports, provide and install uUnistrut, o
tank ground fitting on steel frame post. Install service grounding electrode conductor in a non-metallic 2" B-1ine or
conduit or tubing from the enclosure to the steel frame post. Connect electrical service grounding 1 J equal.)
electrode conductor to the tank ground fitting. See steel frome and steel pole details and Inset A for X TH Inset B
more information. Size service entrance conduit and branch circuit conduit as shown in the plans. For % 1IN 1 =
underground conduit runs from the electrical service, extend RMC from the service enclosure to an RMC Ll i U o :
elbow, and then connect the schedule type and size of conduit shown in the plans. Provide and install Class "C" |- = 1€ v / S
grounding bushings where RMC terminates in the enclosure. Grounding bushings are not required when RMC concrete LTI 25 : BASE PLATE DETAIL
is fitted into a sealing hub or threaded boss. L ) . 1%4" gig-_ X 30;5
1 +—— 24 Dia. x 60" oundation 4-
. P T .
8.If Steel pole or frame is painted, bond each separate painted piece with a bonding jumper ottached to depth foundation ve remforcur'wg bars . - ~
a tapped hole. 4-8#5 reinforcing orjd #2 spiral at 6 e i
bars and #2 spiral pitch (typ.) 1 /e—v—% "
9.Provide 4" - 20 machine screws for bonding. Do not use sheet metal screws. Remove all non- (typ.) at 6" pitch Yar —
conductive material at contact points. Terminate bonding jumpers with |isted devices. Install
minimum size 6 AWG stranded copper bonding jumpers. Make up all threaded bonding connections WITH SAFETY SWITCH WITHOUT SAFETY SWITCH YVa"
wrench tight.
: : : : SERVICE SUPPORT TYPE SP (0) - OVERHEAD SERVICE BOTTOM OF POLE
10. Avoid contact of the service drop and service entrance conductors with the metal pole to see Note 4
prevent abrasion of the insulated conductors. €e Note
. ) | e Drill, top, and threod = 7 SERVICE SUPPORT TYPE SF & SP
11.Shop drawings are not required for service support structure unless specifically state 2" X 13 UNC. Install =
elsewhere or directed by the Engineer. tank ground fitting, ! :i = e N I e Y =
. connect electrical | | ( ] T )
| Varies | service grounding i E: I LJ) O d8uu K.\_/.
[ | electrode conductor. o i . '\
M ] See Note T. B | I 5" thick 2" expansion :
o« — o ! J concrete joint material ©
] Rebar pad (class C <
Center of meter Anchor concrete and m
SAFETY socket 60" typical Bol+t 6" X 6" %6
SWITCH B=H above grade. L. | wire mesh) ——
METER (Verify with utility)
- — FRONT VIEW
o
B T Dimension varies
i, Threaded INSET A INSE B install only as ’
C o o boss . o wide as required
Varies Service to accommodate
| .
RMC | Steel post | i Safety ) Enclosure equipment
SERVICE + || | — switch 3
L
| {/ENCLOSURE thonne| Stru — — — (when g @ TOP VIEW
. o for_mounimg required)— |k
equipment. || =
Number of struts — SERVICE Inset A _E - SERVICE SUPPORT TY SF (O) 8( SF (U)
/| chaﬁg?gdm:;Sm METER | llENCLOSURE Ela
| | || ]
— equipment — — ":' o §® Traffic
p—— + |+ "ol > Operations
f Inset A Z|g 3/4" die. J ) Division
J L L] : )/— 3 o Texas Department of Transportation Standard
20" - G QP Gp 3
min. ~H Inset B — O s rrcryrrerrrrirr . é N
K c
| | = 3]
=5 | 1nset 5 5 ELECTRICAL DETAILS
[ i bd Eh:(i:l?('l?y SE Rv l CE SUPPORT
Inset B W e " \
2 g, x 48 o — TYPES SF & SP
foundation W W p d”-:.' x 1ous ep 4"
4-u#5 reinforcing - - oundation 4-
bars and #2 spiral reén:grmqg ?ors nggﬁh ED ( 7) - ] 4
WITH SAFETY SWITCH at 6" pitch (typ.)  WITHOUT SAFETY SWITCH ?[:yp.) SpiEe oiteh Fle: | edl-14.dgn ov: TxDOT [cx: TxDOT [ow: TxDOT [k TxDOT
FRONT VIEW WITH SAFETY SWITCH HOOKED ANCHOR DETAIL ©T1x007 Octaber 201 cont [sect| o HIGHWAY
EVISIONS 091500 228 VARIOUS
SERVICE SUPPORT TYPE SF (U) - UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE So.AsrT BEXZO;NTETC snr.;!ouo.
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

of this standard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

TRAFFIC SIGNAL NOTES

1. Do not pass luminaire conductors through the signal controller cabinet.

White insulation or
color code 6" of
neutral conductor’s
insulation with white
tape where conductor
exits weatherhead.

2. Include an equipment grounding conductor in all conduits throughout
the electrical system. Bond all exposed metal parts to the grounding
conductor.

3. Provide roadway lumingires, when required, in occordance with the
material and construction sections of Item 610, "Roadway Illumination
Assemblies, " except for performance testing of Iluminaires. Test
installed roadway luminaires for proper operation as o part of the
associated traffic signal system test.

Red insulation or
color code 6" length
of Line 1 or Line 2
conductor’s insulation
with red taope where

. . . . Service conductor exits the
4, If internally illuminated street name signs are approved for use, Entronce — weatherhead. Conductor
ground the fixture to the pole with a 12 AWG green XHHW conductor. slack length, 12" min.,
18" max.
5. Bond anchor bolts to rebar cage in two locations using #3 bars or 8 °
6 AWG straonded copper conductors. Use |isted mechanical connectors 120/240 Vot
rated for embedment in concrete. See TXDOT standard TS-FD for further 3 Wire

details.

6. Drill ond taop signal poles for Y in. X 13 UNC tank ground fitting.
Provide and install tank ground fitting 4 in. to 6 in. directly below
electrical service enclosure. Provide properly sized hole through the A 0 ‘J=ﬂ
bottom of the enclosure for the service grounding electrode conductor. — T ———7 L/M[ID‘L
Connect the electrical service grounding electrode conductor to the tank =
ground fitting. Ensure electrical service grounding electrode conductor :':/
is as short and straight as possible from the enclosure to the tank

ground fitting. See Inset A detail for further information. Size service
entrance conduit and branch circuit conduit as shown in the plans.

7. Mount electrical service enclosure and meter to signal pole with stainless \
steel bands. Ensure bands are a minimum width of ¥ in. Secure enclosures
to bonds using two-bolt brackets. Install brockets near top ond bottom of

each enclosure. Install properly sized stainless steel washers on each bolt P""T I'l, top and thread
in the enclosure. Band or drill and top properly sized stand-off straps to 2" X 13 UNC. _Ins_+o||
signal pole for attaching conduit. O'— Meter tonk ground fitting,
See Note 7 connect electrical
8. Conduct pull tests and insulotion resistance tests on all illumination and service grounding

power conductors as required in Item 620 "Electrical Conductors” and ED(3). electrode conductor

To prevent electronics damage, do not conduct insulation resistance tests le— Service See Note &
on traffic signal cables after termination. Enclosure a
. See Note 7 See layout B
9. Lock all enclosures aond bolt down all ground box covers before applying power sheets for
to the signal installation. signal pole
_ _ _ _ _ _ — type —— o
10. Terminate conduits entering the top of enclosures with a conduit-sealing hub Inset A

or threoded boss such as meter hub. Install a grounding bushing on all metal See TS-CF standard
conduits not connected to conduit-sealing hub or threaded boss. Bond the for controller
grounding bushing to the ground bus with a bonding jumper. Seal all conduits foundation details,

entering enclosures with duct seal or expanding foam. Do not use silicone to 1 INSET A number of required
seal conduit ends. ] Bushing conduits, and grounding
H or Bell requirements (see side Ground ) ]
11. For all conduits, ensure the burial depth is a minimum of 18". Ensure the End Fitting view) box
minimum burial depth for conduit placed under o roadway is 24". T3

LTI LLLR - RS TR R R R R R R R R R ™ N N NP NI
::/,::;,;:;,::;,::ag;,::fg;, R N N N I I RN AN
MM LYl K R BN
N 3 N
% See Note 11 Ground box S R
Ar (see side view)
;/\{ P !
A 4
= |7|1'-|ﬁ' X s O
S . v\'\
XTI
NN Conduits (See See TS-FD standard
- layout sheet sheet for foundation
— for details) and conduit details———
p— SIGNAL POLE WITH SERVICE
p— Type T electrical service mounted
f— on signal pole shown as an example.
J— See electrical details, layout sheets, SIGNAL CONTROLLER SIGNAL POLE
p— and electrical service data chart for
— additional details. FRONT VIEW
== oratio
> Oge;rgt!ons
- E I Texas Department of Transportation s,;‘;’,ﬁ,’;’fd

IS AN .' I WAV NASA
A RRRRRRRRR

e f ELECTRICAL DETAILS
ng\du?;conz*gpggggingr TYP I CAL TRAF F l c S l GNAL

SIGNAL CONTROLLER requirements. See |ayout
SIDE VIEW o Tor ounT BOX  onal SYSTEM DETAILS

conduits that are required.

ED(8)-14

FILE: ed8-14.dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

DATE:
FILE:

16"

PEDESTAL SERVICE NOTES |

1. Manufacture pedestal electrical services in accordance with Departmental Material 17" min.
Specifications (DMS)11080 "Electrical Services", 11085 "Electrical Services-Pedestal
(PS)" ond Item 628 "Electrical Services. "Provide pedestal electrical services as
listed on the Material Producers Iist (MPL) on the Department’'s web site under (:)
"Roadway [1lumination and Electrical Supplies," Item 628. Ensure all mounting
hardware and installation details of services meet utility company specifications.

Contact the local utility company for approval of pedestal details prior to
G

installing the electrical pedestal service. Submit any changes required by the (’

utility company prior to manufacturing the pedestal enclosure. /’

2. When o meter socket is required, provide a socket with a minimum 100 amp rating that
complies with local utility requirements.

min.
o

3. Provide Class A or C concrete for pedestal service foundations in accordance with

@
Item 420, "Concrete Substructures, " except that concrete will not be paid for directly <
but is considered subsidiary to Item 628. (:)\\\\\\1,=-= N —
l Al
4. Provide #4 reinforcing steel for foundations in accordance with Item 440, "Reinforcement I §§rh_““--——Equipmen+ Mount ing
for Concrete.” A E A ®\“| I Studs (as required)
pe— ||
5. Install Y2 in. X 2 Y% in. minimum length concrete single expansion type anchors for EE ! ﬁ" _ﬁﬁ(:)
mounting pedestal enclosure to foundation. Anchor location to match mounting holes in — ! (:) g"
each corner of enclosure. Secure each of the four corners of the pedestal enclosure to H\\\\\“1:) ! ﬁ" | __—Equipment Mounting
the anchors in the foundation with a ', in. galvanized or stainless steel machine thread { C:y//’ I Cde—T7 Studs (as required)
bolt, a properly sized locknut and a flat washer. . % I N
5 faat
. ) . ) . » 2 See anchor I |FFﬁ? Bel| End Fittings
6. Finish top of concrete foundation in a neat and workman!ike manner. If leveling washers CREALE bolt detial L 0 or Grounding
are used, ensure no more thaon Y4 in. gap at any corner. Do not exceed a maximum dip or SO __-_—‘__“““‘-————_____ y Bushings

rise in the foundation of Y3 in. per foot. When properly instal led, ensure the top of
the service enclosure is level front to back and side to side within !4 in. Repair
rocking or movement of the service enclosure at no additional cost to the department.

—— Reinforcing Steel

7. Do not use liquidtight flexible metal conduit (LFMC) on pedestal type services.

8. Ensure all elbows in the foundation are sized as per utility provider’s conduit requirements
for underground conduit and feeders. PVC extensions may be installed provided the ends of the LOAD SIDE CONDUIP"// /
rigid metal conduits are more than 2 in. below the top of the concrete foundation. Where - /
extension conduits are metal, grounding bushings must be installed with a bonding jumper
properly terminated.

LOAD SIDE CONDUIT

_— =

LOAD SIDE CONDUIT

I
|
Size and number () ”

of conduits |
),,L—.

determined by
plan details

FRONT VIEW
SIDE VIEW
TYPE C shown, TYPE A similar except that TYPE A shall have
individual circuit breakers (CB) mounted on an equipment mounting
panel. CB Handles shall protrude through hinged deadfront trim.
i |
min.
Hex Nut
Lock Washer
. Flat Washer
~N
Level ing Washers
6" 16" 6" T v LEGEND
min. min. 1 | Meter Socket, (when required)
2 | Meter Socket Window, (when required)
@ 3 | Equipment Mounting Panel
+— — — + 4 |Photo Electric Control Window, (When required)
| S S . . 5 | Hinged Deadfront Trim
[ //1// 2$é2T0r0|ng 6 |Lood Side Conduit Trim
n . 7 |Line Side Conduit Area -
_ : ® Traffic
° ! LINE | X 8 |Utility Access Door, with handle g Operations
~ @ * @ ~ 9 [Pedestal Door I Texas Department of Transportation s",;‘;’,ﬁ,’;’i’d
| LOAD(::EOAD | 10 | Hinged Mefer.Access i
S * 11 | Control Station (H-0-A Switch)
4_ 12 | Main Disconnect ELECTRchL DETAlLS
-I— _— _——— 13 | Branch Circuit Breakers TR A R PP RT
14 | Copper Clad Ground Rod - 5/78" X 10 E;EgES;gLLSESVYéEETEgE gs
SECTION A-A ANCHOR BOLT DETAIL FILE: edd-14.dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT
@©TxDOT October 2014 conT [secT JoB HIGHWAY
REVISIONS 091500 228 VARIOUS
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No warranty of any

TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

TIMBER POLE (TP)SERVICE SUPPORT NOTES

1. Ensure electrical service support is a class
5 treated timber pole as per Item 627 "Treated
Timber Poles." Embed timber pole to depth
required in Item 627.

2. Conduit and electrical conductors attached
to the electrical service pole and underground
within 12 in. of service pole are not paid
for directly but are subsidiory to the electrial
service.

3. Install pole-top mounted photocell (T) on
north side of pole, or in service enclosure
(E) as required. See Electrical Service Data
chart in plan set.

4, Gain pole as required to provide flat surface
for each channel. Gain timber pole to % in.
max. depth and 1 % in. max. height. Gain
pole in a neat and workmanl ike manner.

5. Mount meter and service equipment on stainless
steel or galvanized channel (Unistrut, Kindorf,
or equal). Provide channel sized 1 in. to 3 ¥ in.
maximum depth, and 1/, in. to 1% in. maximum
width. File smooth the cut ends of galvanized
channel and paint with zinc rich paint before
instal ling on pole. Secure each channel section
to timber pole with two galvonized or SS lag
bolts, Y4 in. minimum diameter by 1/, in.
minimum length. Use a galvanized or SS flat
washer on each log bolt. Do not stack channel.

6. When excess length must be trimmed from poles,
trim from the top end only.

Class 5 pole, height as required

® O

Service drop from utility company

2" to 6"
4" typ.

Point of
(attached below weatherhead) ot+achment
to be below
(:) Service conduit (RMC)and service weatherhead

entrance conductors - One Red,

One Black, One White (See Electrical
Service Data)

Safety switch (when required)

Meter (when required)

Service enclosure

Q®E

6 AWG bare grounding electrode Pole brand

conductor in !> in. PVC to must be
ground rod - extend ', in. PVC 5’ or less
6 in. underground. above grade

% in. x 8 ft. Copper clad
ground rod - drive ground rod
to a depth of 2 in. to0 4 in.
below grade.

©

Bushing
(:) RMC same size as branch circuit E;daell
conduit. FH"Hng

©®

See pole-top mounted photocel |l

N

T o

-

18"
Min.

to 10" N—Couple to
typical

Circuit

detail on ED(5). *

C) When required by the serving ?yp. £
utility provide bare 6 AWG @
copper conductor. Run wire 5
from pole top to butt wrap é 6"
or copper butt plate. Protect }
conductor with non-conductive

Conduit

material to a height

of 8 ft. above finished
grade.

Upper end of ground
rod to be 2" to 4"
below finished grade

GRANITE CONCRETE (GC)& OTHER CONCRETE (OC)NOTES

Ensure electrical service support structures bid as type Granite

Concrete (GC) or Other Concrete (0OC) meet the following requirements.

1. Provide GC and OC poles that meet the requirements of DMS 11080

"Electrical Services."

2. Provide prestressed concrete poles suitable for direct embedment

the ground without special foundations.

3. Verify poles are maorked as required on DMS 11080. Location of marking
should be approximately 4’ above final grode. Use the two-point pickup
locations when handling pole in horizontal
pickup location for use in raising the pole to a vertical

These marks are small but conspicuous.

4, Embed poles 42 in. or 10% of the length plus 2 ft., whichever is greater.

5. Ensure all installation details of services are in accordance with utility

company specifications.

6. Install a one point rack or eye bolt bracket 6 inches to 12 inches below
the weatherhead as an overhead service drop anchoring point for the

electric utility.

7. Furnish ond install galvanized or stainless steel channel strut 1 Y
or 1 % in. wide by 1 in. up to 3 ¥% in.
or equal). Attach channel strut with stainless steel
1" depth), square U-bolts or back to back channel
or other secure mounting as approved by the Engineer.
galvanized in accordance with ASTM A153,

8. Backfill the holes thoroughly by tamping in 6 in.

grade, place additional backfill material in a 6 inch high cone around the
pole to allow for settling. Use material equal in composition and density
to the surrounding area. Backfilling will not be paid for directly but is

subsidiary to various bid items.

White Insulation or
color code 6" length

deep (Unistrut,

strut with

lifts.

¢ = to 6" (4" typ.)
neutral conductor’s R
insulagtion with 6" to 12" :’z éAS :g?g;red ;r ol:owed
white tape where [} y utility company
conductor exits
the weatherhead.
Re? Tnsulc+é9nlor h 25’ meagsured from grade.
color code .eng Circumstances may require the
of Line 1 or Line 2 service support
conductor's insulation to be taller thom the 25°
with red tape where check with utility
gonductor exits before installing
the weatherhead. RMC
Conductor slack .
length, 12" min., Service
18" max. Enclosure
Safety Switch Pole marking
(when required)— approx. 4’
] above ground
CH line.
o
z ////////f—See Detail A
3 Extend 1/2"
PVC 6"
below grade
Bushing
or Bell
n End Fitting
1 [ Y=
c HoOH ©lE
HEENS: =t
E% aan g+ ! PVC, or other
3= |5E 20 B conduit type
E°|Z 26606 q L as shown on
£y 85%. Co & layout
S3|--~E-
1,k

Min. 24" _///v
dia. hole

Concrete Pole

and one-point
position.

[«— Ground Rod

5/8" x 8°
2" to 4"
below grade

TYP

60"

Safety switch
(when required)

to conduit

Max imum 3°
strap

Service
Enclosure

Detail A

xtend Yo" PVC
6" below grade

round Rod
%" x 8°

2" to 4"
below grade

min.

42"

Kindorf, B-line
concrete anchors
long bolts,
Ensure bolts are

Do not stack channel struts.

After tamping to

conduit as
per utility
requirements

BE ; -T§?£%j' 3$§
it 1 - 1=

" RMC
1 e 4o 10" as shown on

RMC el 1 —~ _// ‘\\_ Bushing
Underground Min. 24" Concrete or Bell

dia. hole Pole

PVC, or other
conduit type

layout

End Fitting

CONCRETE SERVICE SUPPORT

Underground (U)

Side View

DETAIL A

Top View

See Note 7. Before installing channel
that has been cut, file sharp edges and
paint with zinc-rich paint. Ensure
there is no paint splatter on the pole.

52223‘,® Traffic
= Operations
I Texas Department of Transportation s”,;‘;’,ﬁ,’;’fd

ELECTRICAL DETAILS
SERVICE SUPPORT
TYPES GC, OC, & TP

ED(10)-14

@ wh ired by utilit + FILE: ed10-14.dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT
en require y utility, cu @©TxDOT  October 2014 CONT [SsECT J08 HIGHWAY
top of pol(.a at an angle to SERVICE SUPPORT TYPE TP (O) CONCRETE SERVICE SUPPORT REVISIONS 091500 228 VARIOUS
enhance rain run off. Overhead (0) DIST COUNTY SHEET NO.
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

DATE:
FILE:

DUCT CABLE & HDPE CONDUIT NOTES (Grmmdbox

1. Provide duct cable in occordance with Departmental Material Specification (DMS) 11060

"Duct Cable" ond Item 622 "Duct Cable." Provide duct cable as |isted on the Material >ny&>»§/ S D
Producer List (MPL) on the Department web site under "Roadway IIlumination and Electrical V§Q§2gﬁ§é ' >
Supplies" Item 622. ’/////\///\//- °
NSV IR E
2. Provide High-Density Polyethylene (HDPE) conduit in accordance with DMS 11060 and <g§%>\.', A SN
Item 618, "Conduit." Provide HDPE as listed on the MPL on the Department web site under . 947<? e
"Roadway Il luminotion and Electrical Supplies,” Item 618. £ §%$z> b . .
, o o , . = P e | S PVC Bell End
3. Supply duct cable with @ minimum 2 in. diameter, unless otherwise shown in the plans. > é<><. R, Fit4i
Provide duct cable ond HDPE conduit as shown by descriptive code or on the plans. ® 2>¢ﬂ o itting
Bend duct cable and HDPE conduit as recommended by the manufacturer, with a minimum >Q$K IS I
bending radius of 26 in. for 2 in. duct. Follow manufacturers’ recommendations when <2§/ x)ou - u)o&}(ya . L.
handl ing duct cable and HDPE conduit reels and during installation of duct cable and ?E?{ g g%5?0(2§%xpg;g OCBD C:DC)E%S OCXiﬁé?%g Agg;ego+ﬁ beg is +o|be g MIglmum-d
HDPE conduit. ¥ o inches deep, plaoced under an
/X</_/ 8? 8 Cg)/Q\O O, CQ @) oogooooo not in the ground box. Ensure the
4. Do not splice conductors within duct cable or HDPE conduit. Couple duct cable and HDPE - =[] g CJC:)()()C) CJC:%: aggregate does not encroach into
entering a ground box or foundation to a PVC elbow. When galvanized steel RMC elbows Exul E 2ONO C)C)(BC)O(BCD the interior of the box.
are called for in the plans and any portion of the RMC elbow is buried less than 18" < I
from possible contact, ground the RMC elbow. OPE
Duct Cable/H
5. Furnish and install duct cable with factory installed conductors, sized as shown in the Duct Cable/HDPE PVC Elbow
plans and as required by the National Electrical Code (NEC). The NEC contains specific to PVC Conduit
requirements for duct cable in Article, "Nonmmetallic Underground Conduit with Conductors: Coupling
Type NUCC."
6. When conduit casing is called for in the plans, extend duct cable or HDPE conduit
through the conduit casing in one continuous length without connection to the casing. DUCT CABLE/HDPE AT GROUND Box

When the upper end of aon RMC
Ell does not enter the ground
box, it may be extended with
o SCH-40 PVC conduit nipple
ond bell end, provided there
is a minimum of 18" of cover
over all parts of the elbow.

9. Furnish ond install Iisted fittings to couple duct cable or HDPE conduit to other types If not, a ;Egid_exfension and
of conduit. Duct cable and HDPE conduit may be field-threaded and spliced with PVC or B ground bushing is required.
; . . . T . . el end
RMC threoded coupl ings; connected with listed tie-wraop fittings; connected using |listed fitting
coupl ing made of HDPE with stainless steel external banding clamps and locking rings;
connected with approved electrofusion conduit couplings; or connected using an approved

7. Seal the ends of duct cable or HDPE conduit with duct seal, expandable foam, or other
approved method after completing the pull tests required by Item 622.

8. Provide minimum cover of 24 in. under roadways, 18 in. in other locations, or as shown
on the plans.

chemical fusion method using an epoxy or adhesive specifically designed for HDPE PVC

couplings and connectors all installed in accordance with their manufacturer’s ex+ension—————§? 1"-3" exposed

instructions. Do not use PVC glue on HDPE. Do not use water pipe fittings, or connect —

conduit with heat shrink tubing. Couple duct to R - 2" min., from top of
conduit elbow at drill shaft to RMC

foundat ions.

Ensure conductors
extend into pole
base. Do not splice
conductors in

RMC elbow

condui t.
Ground rods are not
shown on this standard
sheet, but may be
required elsewhere
in plans.
S S Drill shaft foundation
- e Class A Concrete
Duct Cable/HDPE —» = = ~—— PVC Conduit
= ., =
o)
HDPE External band
coupl ing clamps and
body locking rings.
SR
/\/\\;/'
DUCT CABLE/HDPE TO PVC
Traffic
§® Operations
I Texas Department of Transportation s”,;‘;’,ﬁ,’;’fd
Duct Cable/HDPE Rigid Coupling
Compact backfill
Listed Bored to bottom of conduit HDPE CONDUI T
Nonmetal | ic TT———Rigid Metallic Conduit Condui+ casing prior to placing
Liquidtight dl:IC‘i'.CGb|e, to prevent ED(I ] ) - ] 4
Connector kinking.
FILE: edl1-14.dgn on: TxDOT _[cks TXDOT [ows TxDOT _[ek: TxDOT
@©TxDOT  October 2014 CONT [SECT JoB HIGHWAY
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

DATE:
FILE:

BATTERY BOX GROUND BOXES NOTES
A. MATERTALS

1. Provide polymer concrete or fiberglass reinforced plastic (FRP) battery box ground box
ond cover in accordance with Departmental Moterial Specification (DMS) 11071 "Battery
Box Ground Boxes." Bottery box will accommodate up to 4 botteries, each measuring
8 in. x 13.5 in. x 10 in. (W x L x D). Label battery box ground box cover in accordance
with DMS 11071.

2. Supply o marine grade botteries with covers. Secure the morine grade batteries with

covers to the stainless steel rack in the bottom of the ground box with tie down straps.

B. CONSTRUCTION METHODS

1. Ensure conduit entry will not interfere with plocement of the batteries in the battery
box ground box.

2. Remove all gravel and dirt from conduit. Cap all conduits prior to placing aggregate
and setting battery box ground box. Provide Grade 3 or 4 coarse aggregate as shown on
Table 2 of Item 302 "Aggregates for Surface Treatments."” Ensure the aggregate bed is
in place and is a minimum of 9 in. deep prior to setting the box. Install battery box
ground box on top of aggregate.

3. Cast battery box aprons in place. Reinforcing steel may be field bent. Ensure the depth
of concrete for the apron extends from finished grade to the top of the oggregate bed
under the box. Battery box ground box aprons, including concrete and reinforcing steel,
are subsidiary to battery box ground boxes when called for by descriptive code.

30 Ya"

— 3¢

—™Y
| \\
X
OPEN r f
&
.
— Y

BATTERY BOX TOP VIEW

Fiberglass

4, Bolt covers down when not working in battery box ground boxes. Keep bolt holes in the 30 %" | ;?égi?gcgs
box clear of dirt. pol ymer
Bar "A" concrete
Reinforcing steel . > body
B« |
1 _ ,_/ F o "
0" Typy |~~~ T T T T T 7 -
If \I 28 V)" ‘
A | Gyo | A , ! :
1 " N R
| (+yp.) | 31 Y2 <l 5
(M5 il =
, |
| 3/
| %" © HOLES
| ' Ground /—
2" — l-— JI box j—! o [} o o
I _L_ I 172 _1 32732732 3/2" 32" 42" |
2
PLAN VIEW
Battery Box SECTION X-X
Ground box
No. 3
Reinforcing
steel
AL 17 %"
<\~/V\\/' Apron-Ful |
Closs 4 R Depth of b
Concrete \//\\ ’ epth of box
Apron ﬁ» B -~
>//Q§ 4 9" Aggregate i
>/Q fill @
R | L 15 4"
SRR . ) . Traffic
Condui t or/l ST 18 /o N ;’ Operations
duct cable <| - I Texas Department of Transportation s”,;‘;’,ﬁ,’;’i’d
SECTION A - A Al
APRON FOR BATTERY BOX GROUND BOXES ELECTRICAL DETAILS
SECTION FILE: ed12-14.dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

DATE:
FILE:

ROADWAY TLLUMINATION ASSEMBLY NOTES

1. Details apply to roadway lighting installations bid or referenced under Item 610, "Roadway Il lumination Assemblies. " ii. Install bolts and 1/2" connecting washers from the inside of the T-base, thread up through the
Provide, furnish, aond install all other materials not shown on the plans which may be necessary for complete and proper pole base. Install flat washers, lock washers and nuts snug tight according to Item 447,
construction. Where monufacturers provide warranties or guarantees as a customory trade proctice, furnish to the State "Structural Bolting."

such warranties or guarantees.
iii.Tighten each nut to 150 ft+-1b. using a torque wrench.
2. The locations of poles and fixtures may be shifted by the Engineer to accommodate local conditions. Install or remove
poles and luminoires located near overhead electrical |ines using established industry and utility safety practices and c. Level and Plumb
in accordance with laws governing such work. Consult with the appropriote utility company prior to beginning such work.
i. Ensure pole is plumb aoand mast arm is perpendicular to the roadway according to plans to within 5

3. Provide new and unused materials. Ensure that all moterials ond installations comply with the applicable articles of degrees.
the National Electrical Code (NEC), TxDOT standards and specifications, National Electrical Manufacturers Association
(NEMA), and are |isted by Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such as 9. Construct luminaire pole foundations in accordance with Item 416, "Drilled Shaoft Foundations, " and TxDOT
Canadiaon Stondard Association, Intertek Testing Services NA Inc., or FM Approvals LLC can be considered equivalent to standard sheet RID(2),

UL. Foulty fabrication or poor workmanship in aony material, equipment, or installation is justification for rejection.
10. Provide ond install underpass luminaires in accordance with Item 610, DMS-11010, and TxDOT standard sheet
4. Provide Roadway Illumingtion Light Fixtures as per TxDOT Departmental Material Specification (DMS) 11010, Item 610, RID(3). Typical luminaire size for underpass luminaires is 150W HPS or 150W EQ LED.

and as shown on the Material Producers List (MPL) for Roadway Il lumination and Electrical Supplies.
11. Mount Iuminaires on arms level as shown by the luminaire level indicator.

5. Fabricate steel roadway illumination poles in accordance with Roadway [Ilumination Poles (RIP) standards and Item 610.
Poles fabricated according to RIP standards do not require shop drawing submittals. 12. Orient luminaires perpendicular to the roadway intended to be Iit unless otherwise shown on the plans.
a. Alternate designs to RIP standards or the use of aluminum to faobricate poles will require the submission of shop

drawings electronically. For instructions on submitting shop drawings electronically see "Guide to Electronic
Shop Drawing Submittal” on the TxDOT web site.

b. Limitaotions on use of the RIP standard: The RIP standard details were developed for installations in locations
where the 3-second gust basic maximum wind speed is 110 mph, and where the elevation of the base of the pole is
less than (i.e. not more than) 25’ above the elevation of the surrounding terrain, in accordance with the "AASHTO
Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals," 4t+h Edition
(2001) (AASHTO Design Specifications). For poles to be installed in regions where the maximum basic wind speed
exceeds 110 mph or to be mounted more thon 25° above the surrounding terrain, provide poles meeting the following ‘\7{'
requirements:

i. Submittals. Following the electronic shop drawing submittal process (see Guide to Electronic Shop Drawing
Submittal on the TxDOT web site), submit to the Engineer for approval fabrication drowings and calculations
for the poles, sealed by a Texas |icensed professional engineer (P.E.).

ii. Luminaire Structural Support Requirements. Provide |ight poles, arms, aond anchor bolt assemblies with a 25 NOTES:
year design life to safely resist dead loads, ice loads and the required basic wind speeds at the location of
installation in accordance with the 6th edition (2013) of the AASHTO Design Specifications. For transformer (:) Use 1/2 in.-13 UNC threaded, copper or tin-plated copper,
base poles, include transformer base and connecting hardware in calculations and shop drawing submittals. pole bonding connector, sized appropriately for conductors,
Structurally test all transformer bases to resist the theoretical plastic moment capacity of the pole. Submit bonded to T-base, or use ground lug in handhole as
certification of the plastic moment load test and FHWA breakaway requirement test of the model of base being available.
furnished with the shop drawings. Show breakaway base model number, manufacturer’s name, and logo on shop
drawings. Include on manufacturer’s shop drawings the ASTM designations for all materials to be used. (:) Use pre-qualified two-pole breakaway connectors for all

luminaire pole installations. For luminaires fed by a
circuit with a neutral conductor, use double pole
breakaway connectors with the neutral side unfused and
marked white.

6. For both transformer and shoe-base type illumination poles, provide and install double-pole breakaway fuse holders as
specified by DMS-11040. Breakaway fuse holders are |isted on the MPL for Roadway Il lumination ond Electrical Supplies
under Items 610 & 620. Provide 10 amp time delay fuses for breakaway connectors in |light poles, or inside the |ight
fixture for underpass luminaires. In each pole, connect Iuminaires to the breakaway connector with continuous stronded
12 AWG copper conductors as |isted on the MPL. Bond all equipment grounding conductors together and to the ground

Split Bolt or other connector.
lug in the transformer base or hand hole. (:> ..

7. Tighten anchor bolts for shoe base, concrete traffic barrier base, ond bridge mount roadway illumination poles, in
accordance with Item 449, L
8. Install T-Base with following procedure: EZ
a. Anchor Bolt Tightening.
i. Coat the threads of the anchor bolts with electrically conductive lubricant. t];Lgr;uﬂg?ngoggﬁgzgzgr

ii. Place the T-base over the anchor bolts. Foundation must be level and flat. The maximum permissible gap TYPICAL WIRING DIAGRAM

under any one corner of the t-base is 1/8" before nuts are tightened.
LUMINAIRES SERVED AT 480V ON 240/480 VOLT

iii.Coat the bearing surfaces of the nuts and washers with electrically conductive lubricant. Install (1) 1/2" SERVICE OR LUMINAIRES SERVED AT 240V FOR
hold down washer, (1) lock washer, and (1) nut on each anchor bolt. Turn the nuts onto the bolts so that each 1207240 VOLT SERVICE.
is hand-tight against the washer. §® Traffic
= Operations
iv. Using a torque wrench, tighten each nut to 150 ft-Ib. Uniform contact is required between the foundation and ITexas Department of Transportation s”,;‘;’,ﬂ;’i’d
the T-base in the corner regions of the T-base, and all corner gaps must be closed after opplying torque. If
a gap still exists after torquing to 150 ft-Ibs, continue torquing each bolt incrementally until gap is closed
or maximum al lowable torque of 250 ft+. pound is reached, whichever comes first. If 250 ft-Ibs is not enough to ROADWAY
close the gap the foundotion must be leveled. Gaps along the straight sides of the T-bases and the foundation
are permissible. Ensure that no high point of contact occurs between the straight sides of the T-base and the lLLUMINAT ION
foundation. DE TA l L S
v. Check top of T-base for level. If not level then foundation must be leveled.
b. Top Bolt Procedure RID (] ’ _] 7
i. Erect pole over T-base with crone. Coat bolts, nuts, washers, and lock washers with electrically conductive FILE: ridi-17.don o [ex [o: cx
lubricant. ©T1xDOT  January 2007 CcoNT [sECT 408 HIGHWAY
REVISIONS 0915 00 228 VARIOUS
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

GENERAL NOTES:
TABLE 1 - - - -
1. "Recommended Foundation Lengths" table is for information purposes only.
ANCHOR BOLTS Foundation lengths shall be as shown on the plans, or as directed by the
FOLE ANCHOR Engineer. Foundations will be paid for under Item 416, “Drilled Shaft
BOLT CIRCLE Foundations, " unless otherwise shown on the plans.
When required MOUNT ING BOLT oundations, ' P
Ui - -
4" concrete riprap 4" concrete riprap HE [GHT Shoe Bose | T-Base SEZE 2. Erect roodway illumination assembly poles plumb and true. Form ond level
with 6"x 6" with 6"x 6" <40 ft. 13 in. 14 in. '3(';.‘-" the top 6" of the foundation so the pole will be plumb. Use leveling
(W2.9 x W2.9) . 1V: 6H or 14 " (W2.9 x W2.9) . 'T' nuts to plumb shoe base poles. Do not use shims or leveling nuts under
welded wire fabric flatter tooled welded wire fabric 40-50 f+ 15 in 17 Vain.| 1 ain. transformer bases. Do not grout between baseplate and the foundation.
reinforcement fores|ope radius reinforcement . . 4in. [ o 30in.
3. Ensure Class 2A ond 2B fit for anchor bolts ond nuts. Tap ond chase nuts
. . Level finish . after galvonizing. Anchor bolt body with rolled threads need not be full
Foundation even with Foundation size
finished grade on downhill even with 1ze.
side of foundation. 2"(£1.0) finished TABLE 2 . L. .
4, Use appropriate class of concrete as specified in Items 416 and 432.
N . . Concrete for riprap may be upgraded to Class C at no extra cost to the
24 Level finish RECOMMENDED FOUNDATION Department.
\ . LENGTHS
0 - —5 c (See note 1) 5. Place riprap around the foundation when called for elsewhere in the plans.
S IQ l N = \ T TEXAS CONE PENETROMETER Riprap will be paid for under Item 432.
. | I M6 - #4 Bars £ © 6 - #4 Bors MOUNT ING N Blows/f+ . .
c [ < - HE [GHT 0 5 20 6. Locate breakaway roadway illumination assemblies as shown in the placement
>3 | | '|4 o table, unless otherwise dimensioned on the plans. Protect non-breakaway
2 - | Iff! w <20 ft. 6 6’ 6’ illumination assemblies from vehicular impact (i.e. 2.5 ft. behind guard
<2 N AN n — rail or mounted on traffic barrier), or located outside the clear zone,
ol N | Conduit Template >20 ft. 8 6’ 6 except that 2.5 ft. from curb face is minimum desired for light poles on
Lt | ~ to 30 ft. city streets, 45 mph or less. See Roadway Design Manual for further
v Conduit Temp |l ate — >30 ft. . . . information.
P 2" minimum to 40 ft. 8 8 6
1y b+ v (Typical) >40 ft. ) , , 7. Use 4 hold down and 4 connecting washers on +rapsformer base poles as
F( % to 50 ft. 10 8 6 recommended by the manufacturer and supplied with base.
H-2 minimun 3
/ 30" {Typical) © [ 8. Install o minimum of 2 conduits in each foundation. See lighting layout
5H ~ #3 at 6" pitch, sheets for locations of foundotions with more than 2 conduits. Cap unused
FES 2 flat turns conduits in foundations on both ends.
o< top and bottom.
K- ;3f?;+6; EA;Ch' TABLE 3 9. Conduit location in foundations is critical for breakaway devices. Place
u . . .
conduits 2 in. apart on centerline as shown.
top and bottom. PAY QUANTITY OF RIPRAP PER FOUNDATION
(Install only when shown on the plons) 10. Bond anchor bolt to rebar cage with #6 bare stranded copper conductor.
Foundation RIPRAP RIPRAP Use listed mechanical connectors rated for embedment in concrete. The
Diameter DIAMETER (CONC) (CL B) bonded steel in the foundation creates a concrete encased grounding
SECTION A-A SECTION A-A 30 in. 78 in. 0.35 CY electrode which replaces the ground rod.
SHOWING SLOPED GRADE SHOWING CONSTANT GRADE 11. Use riprap on T-base foundations that are located on sloped grades.
TABLE 4
BREAKAWAY POLE PLACEMENT (See note 6)
4 Anchor ROADWAY FUNCTIONAL ** POLE OFFSET (DISTANCE
CLASSIFICATION TO FACE OF TRANSFORMER BASE)
Bolts | | Top of
6 - #4 Bars H + : : Foundation— -~ Freeway Mainlanes
ex nu . . = . e
Flat washer oct washer | Lock wosher — ?|e (roadway with ful | lgp?;blfm%pémuToggdedge
Conduit (See plans v ] Baseplate ! I Hex nut v control of access)
for conduit size. : " Holddown NI All curbed, 45 mph 2.5 ft. minimum (15 ft.
Match duct cable | |quher____ T8 or less design speed desirable) from curb face
Size If Jsed. See | 5 — : : g A1 others 10 ft. minimum*(15 ff.
) So§ : < desirable) from lane edge
~%$5| |
;:noz"c', ; } * or as close to ROW line as is practical
vw'D
A A »25 Flot washer]| | ** provide 2/5 of the luminaire mounting
w2 1 _* Hex nut : : I height behind the pole for "falling area”
172" Typ — "“QL\/LLL:”' TR T AP P P TSP TR | R TSN .-1—J— to prevent encroachment on the other travel
T . . .
374" mox };2" még. il 1 lanes. See design guidelines.
Tied to ¢ Traffic
;220;0$gg?0 - Operations
When required - I Texas Department of Transportation s”,;",’,ﬁ,’g:’d

4" concrete riprap L r

Grade break

v{\;«;%a;xwg. 9) i 2 lines ROADWAY
b A T ILLUMINATION

DETAILS
(RDWY ILLUM FOUNDATIONS)

SHOE BASE  foiifcri T-BASE
ee andar R I D (2) - l 7
FILE:  rid2-17.dgn ON: [ex: [ow: cx:
FOUNDATION DETAIL ANCHOR BOLT DETAIL ©Tx007_Jonuary 2007 cont [sect] s HicmaY
-1 REVISIONS 0915| 00 228 VARIOUS
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No warraonty of any

TxDOT assumes no responsibility for the conver-
sion of this stondard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

" 5000
Max i mum 7 7 7
bore | Found- | pevaximum ) { V7 /, VI SHIPPING PARTS LIST
Type QT‘I‘ |poen Span Wire P y /4 » ~4,/ _ / o : : :
STRAIN POLE DESCRIPTION Y Load (lIbs.) a // /4 /., // /// P Poles (Without Traffic Signal Arm)
26’ Pole A 36-A 5200 ~ 4000 7 7 Y /) g 7 / N Strain poles with Lumingire Strain poles without Lumingire
30 Pole B 36-A 4600 g A /6’ 512/, A7 /1/ Ship each pole with the following Ship each pole with the following
. i - fr x> Vet a7 " V1 Pg hardware attached: hardware attached:

30" Pole wl-rh Lum. B 36-A 4400 c ,’ /¢3/, 7 /4/ / A /// FT’oIe handhole at base, pole cap, 2 clamp-on handhole at bose, pole cap and
30’ Pole with 20’ Mast Arm o 36-B 5600 & 3000 v //// ; < i' 7~ //‘, — ype simplex and 1 pipe plug. 1 pipe plug.
30’ Pole with 24° Mast Arm c 36-B 5500 0 A SN0 3 [

[} N, . PP A PP . . it . e . . .
30° Pole with 28° Mast Arm C 36-B 5300 3 /, /, 77 //// 7/ S Description Designation Quontity Description Designation Quantity
30° Pole with 32° Mast Arm c 36-B 5100 L 2000// /;{ A7 | T A 26’ Strain Pole SP 26 A-80

- - 7 ” ;

30" Pole with 36° Mast Arm C 36-B 4900 i b "/ ///// P - B 30’ Strain Pole SPL 30 B-80 30’ Strain Pole SP 30 B-80

. - . - " \J ~
30" Pole with 20° Most Arm & Lum. C | 368 5300 2 C 2 No. [of N D 34" Strain Pole SPL 34 D-80 34’ Strain Pole SP 34 D-80
30° Pole with 24° Maost Arm & Lum. c 36-B 5200 v 1000 ,// | Signhal Heads
30’ Pole with 28’ Mast Arm & Lum. C 36-B 5000 9 8 e e
30 Pole with 32° Mast Arm & Lum. C 36-B 4800 - - - Poles (With Traffic Signal Arm)

Span (ft.)
30° Pole with 36’ Mast Arm & Lum. (o4 36-B 4500 @ Strain poles with Lumingire Strain poles without Luminaire
34" Pole D 36-8 5600 SIGNALS WI TH ]2- INCH LENS Ship each pole with the following Ship each pole with the following
34’ Pole with Lum. D 36-B 5400 Pole hardware attached: hardware attached:
Type handhole ot base, pole cap, clamp-on handhole at base, pole cap and
5000 7 /I/' //7 7 simplex and 3 pipe plugs. 3 pipe plugs.
— v 4
a No. [of 2 /’ // 7 ‘/ / Description Designation Quantity Description Designation Quantity

@ Numbers on Load Span Charts indicate the number of signal heads on o Si;_nol Leads 4 / / /// /

the span. The total span wire design load is based on one 5-section Z 4000 P~/ 4 / /,/ Z . /

head and one or more additional 3-section head(s). Design wind / , / / /’ / / :

pressures on cables are assumed as 1.0 Ib/ft. Weight of span wire 3 v . 7 , 4 C 30 SPw/TS Arm SPL 30 C-80 30 SPw/TS Arm SP 30 C-80

cables (one per signal head) is assumed as 0.65 Ib/ft which includes [¢] 17 ; 5 2' 5 ’/ 7

an al lowance for conductor cables and miscel laneous hardware. The - 4 3 / L /, A .

effect of the sway cable on load distribution is ignored as it is S 3000 .y A g A A

assumed to break at design wind conditions. When a pole supports = , Ae” Ve va' st 7 ¥V Traffic Signal Arms (For Type C poles)

2 spans, the span wire design loads for both spans should be added 3 Vs // , 7' 34 3 2 - - N

vectorially to determine the design load for that pole. [ v 7 ///7 e Z / — Type I Arm (1 Signal) Type II Arm (2 Signals) Type I Arm (3 Signals)

© /0 7 ' g 4 L R R

. L 2000 , |7 4,%/// 7 . shi h T I A ith Ship each Type I Arm with Ship each Type II Arm with
© Span (See Load Span Charts for Maximum) = WIS A Ng 27 Nominal 'p eaoch Type rm wi the following hardware the following hardware
N | y C , /// /// / // _ Arm the following hardware attached: ottached: @
| I | g L ,7/‘ /‘,/ — Length attached: | Bracket Assembly™—, 3 CGB 2 Bracket Assemblies™, 4 CGB
1 5, » . v L Z Z |~ ~ 2 CGB Connectors, 1 clamp Connectors and 1 clamp Connectors and 1 clamp
“e Galvanized Steel - — I with bolts and washers 1th bol+ d h :
| Span Wire Cables | 1000o ) S > wi olts and washers with bolts and woshers
o n o wn ~
*g 8 ‘ ‘ @ @ Span (ft.) - - ft. Designation Quantity Designation Quantity Designation Quantity
— 20 201-80
p UFJ UFJ e o, SIGNALS WITH 8-INCH LENS
0 | +| v | B Signal Steel 24 241-80 241 -80
= . H F LIS - | Swa
8 el & S5E| 5~ Head Coble 28 281-80 28 I -80
T it
. ol 2 e . . . 32 -80 -
T | 9| © 55 gé Strain Pole | Signal Head Type Wt. Per Head|Wind Area ¢ 2n 3211 -80
o © u'w"; 8 Povement 5-Section, 12" Lens 125 Ibs 9.6 sq. ft. 36 360 -80 36 III -80
nl kil I v 5-Section, 8" Lens 70 Ibs 4.8 sq. ft.
K ol & 2 3Section 12" Lens 75 1bs 5. 64 :q 1 Anchor Bolt Assemblies (1 per pole) Lumingire Arms
y . . . n T
3-Section, 8" Lens 45 Ibs 3.0 sa. ft. Anchor Anchor 1[§Tpég‘lrg;er:$y be removed Nominal Arm Length Quontity
R . R Bolt Bolt R
@ Effective projected design wind area Dio,°,,e+e,, Length Quantity 8' Arm
(actual area times drag coefficient)
STRAIN POLE ELEVATIONS 1 %" 310"
______ Sag = 47-6" (26" or 30" Pole) Each Anchor Bolt Assembl i ing:
T y consists of the following:
HORIZONTAL SIGNALS Sag = 8'-0" (30’ or 34’ Pole) 2" 4'-3 Top and Bottom templates, 4 anchor bolts, 8 nuts,
_ — — = ‘_e" . 8 flot washers, and 4 nut anchor devices
Sag 117-6" (34" Pole) (Type 2) per S:rondord Drawing "TS-FD".
Max. Spoan =170’ (8" or 12" Lens)@ Pole D Min. Sag = 9'-0"
© Max. Span = 120° (8" or 12" Lens) ® Pole B Min. Sag = 6’ -0 @ see Sheet “DMA-80"
1 ;/,5" Gchl_chniCzedI Steel SHEET 1 OF 2
o | pan Wire Cables | @Locd Spon
o Charts do
£ © Ly . mot apply bole ROUND POLES POLYGONAL POLES gTexas Department of Transportation
o Type | D8 [ Dr [(@+nk] H Ds Dy |(@thk| H Traffic Operations Division
. . " in. | in. in. ft. in. in. in. .
® L ® e Golyv. o o | N ' n. | N . 1 @ Thickness shown TRAFFIC SIGNAL
° | g v I|— Steel Sway A Jiz.5]| 8.9]|.239| 26 |13.0 | 9.0 | .239 26 are minimum,
s (R Vertical Signal) B |13.5] 9.3.239 | 30 | 14.0 | 0.0 | .239 | 30 thicker materials SUPPORT STRUCTURES
z ~
p o o 332|823 I ® swoy cavie is ¢ |15.511.3].239 | 30 | 16.0 | 11.0 | .239 | 30 may be used. STRAIN POLE ASSEMBLIES
= g E 555 *54:)_’ - Strain Pole—-l 19gg$eggggé¥+er D 15.5[10.7 |.239 34 16.0 11.0 | .239 34
(2] I
N Pavement o1 I'signal heads (80 MPH WIND ZONE)
A are adjuste = - - :
g o & —-- 5 Crown of Road o heiéh’r vith Dp Pole Base 0.D. Dr = Pole Top O.D. H = Pole Height

the span wires. SP-80 (l ) -1 2

) ' TxDOT March 1996 DN: MS CK: JSY DW: BR CK: JSY
STRAIN POLE ELEVATIONS Lot v T
VERTICAL SIGNALS 1 0915[ 00 228 VARIOUS

(Mast arms are not used with vertical signals) oIST COUNTY SHEET NO.
SAT BEXAR, ETC. 78
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No warranty of any

TxDOT assumes no responsibility for the conver-
sion of this stondard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

Zinc die cast or

Alum. or Galv. Metal /a" dia J-Bolt & nut
% Dy Cap with min. of 3 Ye" to Yp" - MATERIALS
8" dia Hook for set screws. Also see
hanging wire "Alternate Pole Cap Detail” . g o Round Shafts or ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Class 2,
vI I/ Pol | Shaft (@ A1011 HSLAS Gr.50 Class 2, A572 Gr.50
y 1o /a" R olygonal SNOTTSE or"A1011 SS Gr.50 (19
| [Xe] —1 " .
Ny Attachment ;{gng?r"g B?Eefg;d Plates @ ASTM A36, A588, or A572 Gr.50
Sl-n|— Luminaire Arm ~ Yy J-Bolt gttachment Connection Bolts | ASTM A325 except where noted
o See Sheet "LUM-A Pin Bolts ASTM_ A325
. ] ASTM A53 Gr.B, A501,
Span Wire = - SECTION B-B TERNATE Pipe® AT008 HSLAS-F Gr.50, A1011 HSLAS-F Gr.50
Design Lood POLE CAP DETAIL ASTM A475, 7 Wire
| Steel Cable Utilities Grode
@ z Mi Hard Galvanized steel or stainless steel
| ° isc. Hardware or as noted
! . . A _
N © ggglggéﬁ “Lum- A" © ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F, A1011 HSLAS-F,
| E,ArT C°??$$T°r5 E‘ or A1011 SS may have higher yield strengths but shall not
i ségpsﬁéear'-mﬂ;ﬂ?f" Traffic Signal Arm have less elongation than the grade indicated.
See Sheet "DMA-80"
. | N > @ ASTM A1011 SS Gr.50 shall also have a minimum elongation
| - I“i (8" Nominal Arm Length - Lg¢ of 18 percent in 8 inches or 23 percent in 2 inches. Material
: thickness in excess of those stipuloted under AIQ11 SS
| : will be acceptable providing the material meets all other
| : ? A1011 SS requirements and the requirements of this item.
¢:*~/ . < End
| — Traffic Signal Arm ~ c Y S I e S F—— Tenon
DETAIL A See Sheet "DMA-80" 9 E
4 2 o = GENERAL NOTES
[}
o T B BN ‘| g 8 Design conforms to 1994 AASHTO Stondard Specifications for
SO o o H B /\ . N *5 Structural Suppor+s for Highway Signs, Luminaires, and Traffic Signals
N AN o c Q ) See Detail "B" ol € and Interim Specifications thereto. Design Wind Speed equals 80 mph
Weather Head A / | —— € Arm Connector | I = 35l = | ! o plus a 1.3 gust factor. The maximum permissible span wire design loads
(Supp ! ied by See Sheet "MA-C" . T 5| 2 . o|59 tabulated are calculated at a stress load of 1.4 times the basic
others) ~ 1 per | g ‘E | —|Z = allowable stress. A simultaneous wind on the pole, mast arm, and
Pole A,B & D 9 e B luminaire is also included.
X = Th Ii c|¥E
3 per Pole € + | 5 » | @ CGEeggﬁgeg$gE ing for s l6 See standard sheet "DMA-80" for details of clamp-on traffic signal
S . Sl _ 1~ See "ARM COUPLING DETAIL" ~ v arms, sheet "MA-C" for traffic signal arm connection details, sheet
2" Dia Threaded = : © y \ ° 0 "LUM-A" for luminaire arm and connection details, and sheet "“TS-FD"
Couplings ~ All L | b = | | T o for anchor bolt and foundation details.
Pole P - n c
° pl N—_see Detail "C" - 2 Fabrication shall be in accordance with Item 686, "Traffic Signal
S / Crown of Road Pole Assemblies (Steel)" and with the details, dimensions, and weld
procedures shown herein. Weld references call for preapproved weld
T Connector I NN NN NN NN N NN procedures which the Fabricator must obtain prior to fabrication.
450 WLLENGG NN . . Py N o .
Pipe Plug N : ”\ AVY ANV ANVANIZ AN A Materials, fabrication tolerances, and shipping practices shall meet
(Typ.) T the requirements of this sheet and Item 686, "Traffic Signal Pole
Weather TABLE OF DIMENSIONS “A" Assemblies (Steel)".
| Head Foundation |Arm Length | 24" | 28° | 32°| 36 Unless otherwise nmoted, all i i
P . . . parts shall be galvanized in
goug:?négrfogg?e d\-/ é?“gﬁrﬂ;ﬁg) §$S_I§B?e+ Arm Type I | 10| 11 [ 12°] 13 accordance with Item 445,' "Galvonizing", after fabrication.
Arm Type IIT 10° | 117
C only Deviation from the details ond dimensions shown herein
L require submission of shop drawings in accordaonce with
DETAIL B < STRUCTURE ASSEMBLY Item 441, "Steel Structures". Alternate designs are not
AN _— acceptable.
|/4 " ( -
- )
MD-4 L Pole N & . Anchor Bolt Bolt Base R
@ N Wal | / . o Foundation :
See Detail D (<P A Do s ot Sk U Bolt | Hole | Circle | Dim.
for Hondnole Weld Va x e Handho le B* e Ly Y Digmeter|Diameter|Diameter| L x T
S i /Frcme vgl-
Handhole cover | c 2
12g min. E . : 2" dig threaded : i
| 2 @85%M'”- . ..{2‘ coupling ~ NPSL : / o 36-A 7 2" 19" 19" x 1 %"
3%" dia bolt . . Penetration < N Threads Q; GQ
or screw | onofI S"x © \ ") 36-B on 2 Va" 21 21" x 2%
. 10" I.D. N MD-2
Handhole ©
Hapdho e Frame - | . _DETAIL D
R%" x 27 min——n X - SHEET 2 OF 2
i V4" | | V4" or 3g pole =t Texas Department of Transportation
: Traffic Operations Division
MD-3 ot Va T SUPPORT STRUCTURES
/a" or 3qg S MA-2
Pole Yo ¥ e A e STRAIN POLE ASSEMBLIES
15" Dia A
SECTION A-A Threaded (80 MPH WIND ZONE)

. = I _— - -
See Detail E—/} Dg S(‘Zgrhewg?gpéér;gi?r;? ARM COUPL ING DE TA I L SP 80 (2) ] 2

DETAIL c \. Base Plate ©TxDOT March 1996 ON: WS [exs usv Jow: 8r [oxs sy
60‘/. Min. penetration, except % REVISIONS CcoNT [sEcT 408 HIGHWAY
100% penetration within 6" 11z 0915| 00 228 VARIOUS
POLE ELEVATION .QEIAlL_E. of circumferential base welds. DIST COUNTY SHEET NO.
SAT BEXAR,ETC. 79
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No warraonty of any

TxDOT assumes no responsibility for the conver-

The use of this staondard is governed by the "Texas Engineering Practice Act".
sion of this stondard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

Arm ROUND POLES POLYGONAL POLES .
Length [ p, Dio D,, Dy [ thk D, Dig D,, Dy | thk OU?SS;'O”
ft. in. in. in. in. in. in. in. in. in. in.
20 10.5 7.8 7.1 6.3 .179 11.5 8.5 7.7 6.8 .179 30-A
24 11.0 8.3 7.6 6.8 . 179 12.0 9.0 8.2 7.3 .179 30-A
28 11.5 8.8 8.1 7.3 . 179 12.5 9.5 8.7 7.8 .179 30-A
32 12.5 9.8 9.1 8.3 179 12.0 9.0 8.2 7.3 .239 30-A
36 12.0 9.3 8.6 7.8 .239 12.5 9.5 8.7 7.8 .239 36-A
40 12.0 9.3 8.6 7.8 .239 13.5 10.5 9.7 8.8 .239 36-A
44 12.5 9.8 9.1 8.3 . 239 14.0 11.0 10.2 9.3 . 239 36-A
a8 13.0 10,3 9.6 8.8 .239 15.0 12.0 1.2 10,3 .239 36-A
Arm ROUND ARMS POLYGONAL ARMS
Length | L [_’1 [32 @:I'hk Rise L, D_| (@.D2 @lfhk Rise
ft. ft. in. in. in. ft. in. in. in.
20 19.1 6.5 3.8 179 1°-9" 19. 7.0 3.5 179 1°-8"
24 23.1 7.5 4.3 179 1°-10" 23. 7.5 3.5 179 1°-9"
28 27.1 8.0 4.2 .179 -1 27. 8.0 3.5 179 1'-10"
32 31.0 9.0 4.7 179 2°-1" 31. 9.0 3.5 179 2'-0"
36 35.0 9.5 4.6 179 2'-4" 35. 10.0 3.5 179 2'-1"
40 39.0 9.5 4.1 . 239 2'-8" 39. 9.5 3.5 .239 2'-3"
44 43.0 10.0 4.1 . 239 2'-1" 43, 10.0 3.5 .239 2'-6"
48 47.0 10.5 4.1 . 239 3'-4" 47, 11.0 3.5 .239 2’ -9"
Ds = Pole Base 0.D. D, = Arm End 0.D.
Dig = Pole Top 0.D. with no Luminaire L, = Shaft Length
and no ILSN L = Nominal Arm Length
Dza = Pole Top 0.D. with ILSN
w/out Luminaire
D30 = Pole Top 0.D. with Luminaire
D1 = Arm Base 0.D.

(D) Thickness shown are minimums, thicker materials may be used.

(® D, may be increased by up to 1" for polygonal arms.

|
,/////’——See "Tenon Detail"

Nominal Arm Length - L |

///——See "Slip Joint Detail"
Py

e ——————y

2

Note:

The arm shall

be fabricated straight with

the unloaded rise measured as shown.

TRAFFIC SIGNAL ARM

.\\—Mosf arm

connection-
See Sheet
“MA-C*

(Fixed Mount)

ILSN Arm Connection-

See Sheet "MA-C(ILSN)"

Lumingire Arm -
See Sheet "Lum-A"

SHIPPING PARTS LIST

See Sheet"MA-D"
<;;De+oil A
F%o

See

Nom Arm Lgth Sheet

o “MA-D"
\(8') -I/De'roil
- | B or C

Ship each pole with the following attached: enlarged hand hole,

pole cap,
connection bolts and washers and any additional hardware |isted in the table.

fixed-arm

30’ Poles With Luminaire

24’ Poles With LLSN

19° Poles With No
Luminaire and No ILSN

Nominal .
S or Swo T TLe o Tached) Avove hordware
smoll hand hole, clamp-on hand hole See note above
simplex
ft Designation Designation Quantity Designation Quantity
20 20L-80 20S-80 20-80
24 24L-80 24S-80 24-80
28 28L-80 285-80 28-80
32 32L-80 325-80 32-80
36 36L-80 365-80 36-80
40 40L-80 40S-80 40-80
44 44L-80 445-80 44-80
48 48L-80 485-80 48-80

Traffic Signal Arms (1

Ship each arm with the

listed equipment attached

ILSN Arm (Max. 2 per pole) Ship with clamps, bolts and washers

Nominal Arm Length Quantity
7° Arm
9 Arm

Type I Arm (1 Type IT Arm (2 Signals) Type IIT Arm (3 Signals)
Nominal .
S| 1 coB comecror DI R | BT il
ft Designation Designation Quantity Designation Quantity
20 201-80
24 241-80 241T-80
28 281-80 28I1-80
32 3211-80 3211T-80
36 36I1-80 36111-80
40 4011T-80
44 44T1T-80
48 487111-80
Luminaire Arms (1 per 30’ pole)
Nominal Arm Length Quantity
8 Arm

Anchor Bolt Assemblies per pole)
Anchor Anchor Each anchor bol+ assembly consists of the following:
Bolt Bolt Top and Bottom templates, 4 anchor bolts, 8 nuts,
Diameter Length Quantity 8 flat washers, and 4 nut anchor devices (Type 2)
VA T per Standard Drawing "TS-FD".
1Y%, 3'-4
1 % 3°°10 Templates may be removed for shipment.

vxvxv»@%VAVAM@W%WAWﬁVAWAvAvaxﬁng"

ANV LANNV) f\\\\//\\\y/)\\\vl\

Foundation M\
See Sheet
"TS-FD"

STRUCTURE ASSEMBLY

Nominal Arm Length - L
A A See Sheet l )
30" Bracket 3 -0" Erqckg-:- Iy SNS ; :
Assemb | ssembly
A N T ELPasost | |k
- —ﬁlli\)k@ __________ J| _ %
§~ , ol g ?
© (3 (3 Threaded Coupl!ing for | - Sl s
N £ CGB Connector Traffic Signal Arm . el @ El @
=€ See "ARM COUPLING DETAILS" Se€e Sheet "MA-D L gl £ 2
x|8 Sheet 2 of 2 Detail D,E or F El £l C
2 |2 : Z| 3| ©
2z TR
Q & TABLE OF DIMENSIONS "A*" ) © e
o|5 [Arm Length | 24' [ 28° [ 32 | 36" | 40° | 44° | 48’ | | § N
cly Arm Type IT 10° | 117 |12 13’ H< - =
S|o |Arm Type ITT 10° | 11" [ 12 | 12° 12 ] 4 || g
E? ‘::’ ) \ 1
| See Shffj///)\ 0./ | ©
o " " -—
- Crown of Road MA-D N g

35°-0" Nominal Mounting Height

_;wwv
7

SHEET 1 OF 2

éE?*Twms&mmeMofﬂmmmwMMm
"’ Traffic Operatlons Division

TRAFFIC SIGNAL
SUPPORT STRUCTURES

SINGLE MAST ARM ASSEMBLY
(80 MPH WIND ZONE)

SMA-80(1)-12

© TxDOT August 1995 DN: Ms |cxx Jsy |owx MMF |cxx Jsy
REVISIONS CONT |SECT JoB HIGHWAY
. 0915[ 00 228 VARIOUS
112 DIST COUNTY SHEET NO.
SAT BEXAR, ETC. 80




No warraonty of any

i TxDOT assumes no responsibility for the conver-
sion of this stondard to other formats or for incorrect results or damoges resulting from its use.

The use of this staondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

for Tip Section Mast Arms of SMA and DMA structures and claomp-on Arms of LMA structures of approximately 40 ft
. or longer are subject to harmonic vertical vibrations in Iight wind conditions due to the aeroelastic
6'-0" (Min) ~ 11°-0" (Mox) Min Lap chgroc+eris+ics-of a few of the myrigd§ of possible combinations of the following: signal numbers,
,) equals 1.5 weights and positions; existence/solidity of backplates; presence of additional ottachments to the
9"+ times female arm, such as signs and cameras; arm-wind orientaotion; and arm-pole stiffness.

r.179" thickness is permissible VIBRATION WARNING

2" Sch Such vibrations may caouse fatigue damage to the structure and may lead to galloping in moderate
zf — 40 pipe wind conditions which may further damoge the structure and alarm the public. Tests have indicated
: : ///—— End Plate 3" thick min. that when wind is blowing toward the back side of signal heads having un-vented backplates attached

—— 6" shape to match arm the probability of unacceptable harmonic vibration and/or galloping is rather high.

2" Dia holes and
1- %" Dic galv A307 bol+t. L_-\\\

If bockplates are not required for improved visibility they should not be applied to the signal
heads or, if they must be applied, they should be vented as a first and inexpensive measure to
mitigate vibrations.

Note: A slip joint is
permissible for arms
40’ and greater in
length. The slip joint
shal |l be made in the

Tack weld nut to thread
projection after making
joint. Repair domaged
galvanizing in occordance
with Item 445, "Galvanizing".

The traffic signal mast arms shall be visually inspected in 5 to 20 mph wind conditions after
instal lation of signal heads aond ony ottachments, including any required bockpates. If vertical
shop, but may be match movements with a total excursion (maximum upward excursion to maximum downward excursion) of more
mgrked and shipped than approximately 8" are observed at the arm tip, a damping plate shall be fitted to the arm.
disassemb led. See "Damping Plate Mounting Details" on standard sheet, MA-DPD-10.

This visual inspection shall be repeated after each modification of the structure that could
SL IP JOINT DETA“— TENON DETA“— affect its ceroelastic response. Excessive vibrations shall not be allowed to continue for more
than two days.

GENERAL NOTES:

Design conforms to 1994 AASHTO Standord Specificotions for
Structural Supports for Highway Signs, Luminaires, and Traffic Signals
and Interim Specificotions thereto. Design Wind Speed equals 80 mph
plus a 1.3 gust factor.

Stainless steel bonds (or Cables) Poles are designed to support one 8'-0" luminaire arm, one 9'-0"
ond cast brocket as in "Astro-Brac", internally lighted street name sign and one troffic signal orm with a
"Sky Brocket" or "Eosy Bracket" with length os tobuloted. The specified luminaire lood opplied at the end
1 /3" Dia Threaded Coupl ing. of the luminaire arm equals 60 Ibs vertical dead lood plus the

horizontal wind load on an effective projected area of 1.6 sq ft. The

specified internally lighted street nome sign load applied 4.5 ft from
BRACKET ASSEMBLY the centerline of the pole equals 85 Ibs vertical dead load plus
_ horizontal wind load on an effective projected area of 11.5 sq f+t.

The specified signal load applied at the end of the traffic signal arm

equals 180 Ibs vertical dead load plus the horizontal wind load on an

effective projected area of 32.4 sq ft (actual area times drag

coefficient).

See Standard Sheet "MA-D" for pole details, "MA-C" for traffic
signal arm connection details, "MA-C (ILSN)" for internally Iighted
street name sign arm connection details, "LUM-A" for Iluminaire arm
and connection details, "SNS" for internally lighted street name
sign details, and "TS-FD" for anchor bolt and foundation details.
See "MA-C" for moterial specifications.

Fabrication shall be in accordance with Item 686, "Traffic Signal
Pole Assemblies (Steel)"” and with the details, dimensions, and weld
procedures shown herein. Weld references call for preapproved weld
procedures which the Fabricator must obtain prior to fabrication.

Eggﬁnﬁe:8”9;+“d'”°' Materials, fabrication tolerances, and shipping practices shall meet
permitted %or the rquiremenfs of this sheet and Item 686, "Traffic Signal Pole
polygonal arms if MA-1 Assemblies (Steel)".

Dy exceeds 10" Unless otherwise noted, all parts shall be galvanized in

accordance with Item 445, “"Galvanizing", after fabrication.
Deviation from the details and dimensions shown herein

require submission of shop drawings in accordance with
Item 441, "Steel Structures". Alternate designs are not

acceptable.
SHEET 2 OF 2

[hreaded =9 1405 Department of Transportation

Longitudinal Seam Weld must be Ya Coupling
oriented within the lower 90° I Traffic Operations Division

of the signal arm. TRAFF Ic SIGNAL

ARM WELD DETAIL ARM COUPLING DETAILS SUPPORT STRUCTURES
@GkanpawWNMn SINGLE MAST ARM ASSEMBLY

100% pemetration within (80 MPH WIND ZONE)

6" of circumferential

base welds. SMA'SO(Z) ']2

©T><DOT August 1995 DN: Ms |cxx Jsy |owx MVF |cxx Jsy
596 REVISIONS CONT |SECT JoB HIGHWAY
1-12 0915] 00 228 VARIOUS
DIST COUNTY SHEET NO.
SAT BEXAR, ETC. 81
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No warraonty of any

i d TxDOT assumes no responsibility for the conver-
sion of this stondard to other formats or for incorrect results or damoges resulting from its use.

The use of this staondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

Nominal Arm Length - Lg Nominal Arm Length - L¢

|
See "Tenon Detail” f———¢ Pole ————=
,/////f_ ,//,—See “Slip Joint Detail" 90° S:io?Teg+o;Mé_D" 'T\\so. See "Tenon Detail"
;:I———Rise ________ - )
12" . - . —— —

1" -6"
Mast arm
connection-
. . . See Sheet Note: The arm shall be fabricated
Note: The arm shall be fabricated straight with "MA-C" with a 20’ or greoferlrodius
the unload rise measured as shown. within 8° of the base so as
. . _ . to produce the unloaded rise
Min. Radius = 20 measured as shown.

FIXED MOUNT TRAFFIC SIGNAL ARM CLAMP-ON TRAFFIC SIGNAL ARM GENERAL NOTES:

Design conforms to 1994 AASHTO Stondard Specifications
for Structural Supports for Highway Signs, Luminaires, and
Traffic Signals ond Interim Specifications thereto. Design
Wind Speed equals 80 mph plus a 1.3 gust factor. Designs
are based on an arm included angle of 90 degrees or more.
Angles of less than approximately 75 degrees will require a
special design.

Poles are designed to support one 8'-0" luminaire arm,
two 9'-0" internally lighted street name signs and two
traffic signal orms with length combinations as tobulated.
The specified luminaire load applied ot the end of luminaire
orm equals 60 Ibs vertical deod load plus the horizontal
wind load on an effective projected area of 1.6 sq ft. The
specified internally lighted street nome sign applied 4’ -6"
from the centerline of the pole equals 85 Ibs vertical dead
load plus the horizontal wind load on an effective projected

See Sheet"MA-D" o area of 11.5 sq ft. The specified signal load applied at
(;\ the end of the traffic signal arm equals 180 Ibs vertical

Luminaire Arm -
See Sheet "Lum-A"

-Detail A . i T
Detai dead load plus the horizontal wind load on an effective
projected area of 32.4 sq ft (octual area times drag
coefficient).

See M " .
. . . See Standaord Sheet "MA-D" for pole details, "MA-C" for
e ILSN Arm Connection - See Sheet "MA-C (ILSN) traffic signal arm connection details, "MA-C (ILSN)" for
Nominal Arm Length - L, internally lighted street name sign arm connection details,

Detail
B orlc "LUM-A" for luminaire arm and connection details, "SNS"

ILSN Arm Connection - See Sheet "MA-C (ILSN)" Nom Arm Lgth

Nominal Arm Length - Lg 8"

—

Traffi T T A N A H N
| S;g Aégv§'82$q1|rm A for internally lighted street nome sign details, ond "TS-FD"
3'-0" ?ﬁcke+ 3'-0" for anchor bolt and foundotion details. See "MA-C" for
. ssemb | material specifications.
5 EL Paso St ? 1ol speciricatt

——————— Fabrication shall be in occordance with Item 686, "Traffic Signal
——— Pole Assemblies (Steel)" and with the details, dimensions, and weld
1 procedures shown herein. Weld references call for preapproved weld

. procedures which the Fabricator must obtain prior to fabrication.
€| Y§°*hff gead Materials, fabrication tolerances, and shipping practices shall meet
byugghéﬁs) the requirements of this sheet and Item 686, "Traffic Signal Pole
Assemblies (Steel)".

A A See Sheet ————a

3--g*| Bracket 3 -0" Bracket 3.0 "SNS*"
Assemb |y = Assembly\l__- | El Paso St |
— - = N —— —

Traffic Signal Arm
See Above Detail

Nominal
30" -0"

See Sheet "MA-D"
Detail D,E or F

Unless otherwise noted, all parts shall be galvanized in
accordance with Item 445, "Galvanizing“, after fabrication.

|I
/l
l
l
l
1
1
35'-0" Nominal Mounting Height
II'

23
-6" Nominal

Deviation from the details and dimensions shown herein
require submission of shop drawings in accordance with
Item 441, "Steel Structures". Alternate designs are not
acceptable.

Ve S @

al

16"
{unless otherwise noted)

15 -0"Min-19’ -0"Max-17" -6"Nom,
{unless otherwise noted)
~ — 48'-0" Nominal

19’ -6" Nom. Mounting Height
—6"

15 -0"Min-19' -0"Max-17" -6"Nom,
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Crown of Road See Sheet "MA-D"__,///A\ Ds
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wTe_Enn "TS-FD"

Te-FD s’rexas Department of Transportation
Traffic Operations Division

ELEVATION STRUCTURE ASSEMBLY ELEVATION TRAFFIC SIGNAL
@Tmmmdmmﬁmfw (Showing clamp mount arm) SUPPORT STRUCTURES

CGB Connector DUAL MAST ARM ASSEMBLY

See "ARM COUPLING DETAILS"

Sheet 2 of 3 (80 MPH WIND ZONE)

{Showing fixed mount arm)

TABLE OF DIMENSIONS ~“A"

Arm_Length | 24’ | 28" | 32' | 36" | 40" | 44" DMA-80 (1)-12
Arm Type IT 10° 1112 13
Arm Type IT1 10° [ 117 [ 12" | 12° ©TxDOT August 1995 ON: WS [exs usr Tow: wur [oxs sy
REVISIONS CONT |SECT J0B HIGHWAY
i 0915/ 00| 228 VARIOUS
DIST COUNTY SHEET NO.
SAT BEXAR,ETC. 82
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No warraonty of any

TxDOT assumes no responsibility for the conver-
sion of this stondard to other formats or for incorrect results or damoges resulting from its use.

The use of this staondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

. 179" thickness is permissible
for Tip Section

- Vo Min. Lap
_87-0"Mim) ~ 11°-0" (Max) equals 1.5
14 o" * times female

T F3

40 pipe End Plate %" thick min.
Note: A slip joint is £L— 4 %" dia. holes and 1-%" dia. \ 6" /shope to match arm
permissible for arms galv A307 bolt. Tack weld rh———————
40’ and greater in nut to Thfeod_pfOJecfion . \\\
length. The slip joint after making joint. . in :
shall be made in the Repair damaged galvanizing in nl__
shop, but may be match accordance with Item 445, o~
marked and shipped Galvanizing”.

disassembled.

SLIP JOINT DETAIL TENON DETAIL

VIBRATION WARNING

Mast Arms of SMA and DMA structures and clamp-on Arms of
LMA structures of approximately 40 ft or longer are subject to
harmonic vertical vibrations in light wind conditions due to the
geroelastic characteristics of a few of the myriads of possible
combinations of the following: signal numbers, weights and
positions; existences/solidity of backplates; presence of
additional attochments to the arm, such as signs and caomeras;
arm-wind orientation; and arm-pole stiffness.

Such vibrations may cause fatigue damoge to the structure and
may lead to galloping in moderote wind conditions which may
further damage the structure and alarm the public. Tests have
indicated that when wind is blowing toward the back side of
signal heads having un-vented backplates attached the

Stainless steel bonds (or Cables) probability of unacceptable harmonic vibration and/or

and cast brocket as in "Astro-Braoc", galloping is rather high.

"Sky Bracket" or "Egsy Braocket" with

1Y2" Dio Threaded Coupling. If backplates are not required for improved visibility they

should not be applied to the signal heads or, if they must be
applied, they should be vented as a first and inexpensive

BRACKET ASSEMBLY measure to mitigate vibrations.

The traffic signal mast arms shall be visually inspected in
5 to 20 mph wind conditions after installation of signal heads
and any attochments, including ony required backpates. If vertical
movements with a total excursion (maximum upward excursion to
max imum downward excursion) of more than aopproximately 8"
are observed at the arm tip, a damping plate shall be fitted to
the arm. See "Damping Plate Mounting Details" on standard
sheet, MA-DPD-10.

This visual inspection shall be repeated after each modification
of the structure that could affect its ceroelastic response.
Excessive vibrations shall not be allowed to continue for more
than two days.

Second longitudinal Seam Weld
is permitted for polygonal MA-1
arms if D, exceeds 10"

SHEET 2 OF 3
MA-1
® © MA-2 =t Texas Department of Transportation
Lor_\gi'rudincl Seam Weld must be Ya I/ Traffic Operations Division

g?iﬂ;egigfwzrlﬁzr;?e ower 907 MA-2 Threaded TRAF F I C S l GNAL

Y4 Coupling
SUPPORT STRUCTURES
ARM WELD DETAIL ARM _COUPLING DETAILS DUAL MAST ARM ASSEMBLY

60% Min. penetration

100% pemetration within (80 MPH WIND ZONE)

6" of circumferential

base welds. DMA'SO (2)']2

© TxDOT August 1995 DN: Ms |cxx Jsy |owx MVF |cxx Jsy
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SHIPPING PARTS LIST

No warraonty of any

Ship each pole with the following attaoched: enlarged hand hole,
bolts and washers aond any additional hardware Iisted in the table.

pole cop, fixed arm connection

TxDOT assumes no responsibility for the conver-
sion of this stondard to other formats or for incorrect results or damoges resulting from its use.

The use of this staondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

Nomina! 30’ Poles With Lumingire 24’ Poles With ILSN 19’ Poles With no Luminaire
e 1o L
F T Lc |hond hole, clamp-on simplex one small hond hole See note above
ft. | ft. | Designation Quantity Designation Quantity Designation Quantity
20 20 2020L-80 2020S-80 2020-80
20 2420L-80 24205-80 2420-80
24 24 | 242aL-80 24245-80 2424-80
20 2820L-80 2820S-80 2820-80
28 24 2824L-80 28245-80 2824-80
28 2828L-80 2828S-80 2828-80
20 3220L-80 3220S-80 3220-80
24 3224L-80 32245-80 3224-80
32 58 | 3228L-80 32285-80 3228-80
32 3232L-80 32325-80 3232-80
20 3620L-80 36205-80 3620-80
24 3624L-80 36245-80 3624-80
36 28 3628L-80 36285-80 3628-80
32 3632L-80 36325-80 3632-80
36 3636L-80 3636S-80 3636-80
20 4020L-80 4020S-80 4020-80
24 4024L-80 40245-80 4024-80
40 28 4028L-80 40285-80 4028-80
32 4032L-80 40325-80 4032-80
36 4036L-80 40365-80 4036-80
20 4420L-80 4420S-80 4420-80
24 4424L-80 44245-80 4424-80
44 28 4428L-80 44285-80 4428-80
32 4432 -80 44325-80 4432-80
36 4436L-80 44365-80 4436-80

Traffic Signal Arms (Fixed Mount) (1 per pole) Ship each arm w/ the Iisted equipment attached

Type I Arm (1 Signal)

Type IT Arm (2 Signals)

Type IIT Arm (3 Signals)

Nominal
Arm
Length

1 CGB connector

1 Bracket Assembly
and 2 CGB Connectors

2 Bracket Assemblies
and 3 CGB Connectors

ft. | Designation Quantity Designation Quantity Designation Quantity
20 201-80
24 241-80 24IT-80
28 281-80 28IT-80
32 32TT-80 32T1T-80
36 36IT-80 36ITT-80
40 40T1T-80
44 44TTT-80
Traffic Signal Arms (Clamp-On Mount) (1 per pole) Ship each arm w/ the I|isted equipment attached

Type I Arm (1 Signal)

Type IT Arm (2 Signals)

Type IIT Arm (3 Signals)

Arm

Nominall 2 CGB connector and 1
Length | Clamp w/bolts and washers |Connmectors, and 1 clamp

1 Bracket Assembly, 3 CGB

w/bolts and washers

2 Bracket Assemblies, 4 CGB
Connectors, and 1 clamp w/bolts
and washers

ft. | Designation Quantity Designation Quantity Designation Quantity
20 201-80
24 241-80 24TITI-80
28 281-80 28TT-80
32 32IT-80 32I1T-80
36 36IT-80 36I1I-80
Luminaire Arms (1 _per 30' pole) ILSN Arm (1 or 2 per pole) ship with
Nominal Arm Length Quantity clamps, bolts and washers
8 Arm Nominal Arm Length Quantity
7' Arm
Anchor Bolt Assemblies (1 per pole) 9’ Arm
Anchor Anchor Each anchor bolt assembly consists of the
Bolt Bolt following: Top and Bottom templates, 4
Diometer Length Quantity anchor bolts, 8 nuts, 8 flat washers, and 4
VAD — nut anchor devices (Type 2) per Standard
1 ;; 2 _?o Drawing "TS-FD".
1 m T
2: 4 -3" Templates may be removed for shipment.

DATE:
FILE:

ARMS ROUND POLES POLYGONAL POLES .
LF Lc Ds Dio D24 D 30 @+hk Dg Dig D24 D30 @+hk Fou:dpoe-hon
ft. ft. in. in. in. in. in. in. in. in. in. in. Y
20 20 11.5 8.8 8.1 7.3 .179 12.5 9.5 8.7 7.8 . 179 30-A

20 12.0 9.3 8.6 7.8 .179 13.0 10.0 9.2 8.3 . 179 30-A
24 24 12.0 9.3 8.6 7.8 | .179 | 13.0 | 10.0 | 9.2 8.3 . 239 30-A
20 12.5 9.8 9.1 8.3 . 179 12.0 9.0 8.2 7.3 . 239 30-A
28 24 12.5 9.8 9.1 8.3 . 179 12.0 9.0 8.2 7.3 . 239 30-A
28 13.0 10.3 9.6 8.8 .179 12.5 9.5 8.7 7.8 .239 30-A
20 13.0 10.3 9.6 8.8 .179 12.5 9.5 8.7 7.8 .239 30-A
24 13.0 10.3 9.6 8.8 .179 12.5 9.5 8.7 7.8 . 239 30-A
32 28 12.0 9.3 | 8.6 7.8 | .239 | 13.0 | 10.0 | 9.2 8.3 . 239 30-A
32 12.0 9.3 8.6 7.8 .239 13.5 10.5 9.7 8.8 . 239 36-A
20 12.0 9.3 8.6 7.8 .239 13.5 10.5 9.7 8.8 .239 36-A
24 12.0 9.3 8.6 7.8 .239 13.5 10.5 9.7 8.8 .239 36-A
36 28 12.5 9.8 2.1 8.3 . 239 13.5 10.5 9.7 8.8 . 239 36-A
32 12.5 9.8 9.1 8.3 . 239 13.5 10.5 9.7 8.8 . 239 36-A
36 12.5 9.8 9.1 8.3 . 239 14.0 11.0 10.2 9.3 . 239 36-A
20 12.5 9.8 9.1 8.3 .239 14.0 1.0 10.2 9.3 .239 36-A
24 12.5 9.8 9.1 8.3 239 14.0 1.0 10.2 9.3 . 239 36-A
40 28 13.0 10.3 9.6 8.8 239 14.0 11.0 10.2 9.3 . 239 36-A
32 13.0 10.3 9.6 8.8 239 15.0 12.0 1.2 10,3 .239 36-A
36 13.5 10.8 10.1 9.3 .239 15.0 12.0 11.2 10.3 . 239 36-A
20 13.5 10.8 10.1 9.3 . 239 15.0 12.0 11.2 10.3 . 239 36-A
24 13.5 10. 8 10. 1 9.3 .239 15.0 12.0 11.2 10.3 .239 36-A
44 28 13.5 10.8 10.1 9.3 . 239 15.0 12.0 11.2 10.3 . 239 36-A
32 14.0 11.3 10.6 9.8 . 239 15.5 12.5 1.7 10.8 .239 36-B
36 14.0 11.3 10.6 9.8 . 239 15.5 12.5 1.7 10.8 .239 36-B
Arm ROUND ARMS POLYGONAL ARMS
LrorLe [, D, D2 @.Jrhk Rise L, P. @D @Thk Rise
ft. ft. in. in. in. ft. in. in. in.
20 19.1 6.5 3.8 179 1/ -9" 19. 7.0 3.5 .179 1-8"
24 23.1 7.5 4.3 179 1°-10" 23. 7.5 3.5 . 179 1°-9"
28 27.1 8.0 4,2 179 1T"=-11" 27. 8.0 3.5 . 179 1"-10"
32 31.0 9.0 4.7 179 2'-1" 31. 9.0 3.5 . 179 2'-0"
36 35.0 9.5 4.6 179 2'-4" 35. 10.0 3.5 .179 2'-1"
40 39.0 9.5 4.1 . 239 2'-8" 39. 9.5 3.5 . 239 2°-3"
44 43.0 10.0 4,1 . 239 2'-11" 43. 10.0 3.5 . 239 2'-6"
Dg = Pole Base 0.D. = Arm Base 0.D.
Dig = Pole Top 0.D. = Arm End 0.D.
with no Luminaire and no ILSN = Shaft Length
Dy,= Pole Top 0.D. with ILSN = Fixed Arm Length
w/out Luminaire = Clamp-on Arm Length
D3p= Pole Top 0O.D. (36" Max)
with Luminaire

(:) Thickness shown are minimums,
thicker materials maoy be used.

(:) D, may be increased by up to
1.0" for polygonal arms.

SHEET 3 OF 3

éEE"'Tbxas Department of Transportation
Traffic Operations Division

TRAFFIC SIGNAL
SUPPORT STRUCTURES

DUAL MAST ARM ASSEMBLY
(80 MPH WIND ZONE)

DMA-80 (3)-12
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No warraonty of any

TxDOT assumes no responsibility for the conver-
sion of this stondard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

2w size T Tg el [e [y
1 + DIA
in. in. [in.|[in.]in.|in.[in.] in.
6.5 [ .179 [ 12 [ 9 9 6 [1%
7.5 | 179 | 13 ]9 | 1o]l6 |1%]| 1
8.0 [ .179 |14 [ 10 ] 11 |7 2 | 1Y
9.0 179 [ 16| 11 [13] 8 2 |1 Va
9.5 [ .179 | 17 [ 12 | 14 | o 2 |1
9.5 | .239 [ 18| 12[15] 9 2 |1Va
100 | .239 [ 18] 12 ] 15] 9 2 |1
105 | .239 |18 [13]15|10] 3 [1%
11,0 [ .23 | 18 | 1315 ) 10| 3 [1%
o e ! i3
60 19 e x Yo -E .
Me-iN Va N 1 ¥
Yaior3g/Yex Val/

o O

€ Conn. Bolts
(4 total with
1 flaot & 1
lock washer
each)

q¥-< 9

®
—2'2" dia hole
in plate

_f?

®
~——4" dia hole

in pole

for drainage

MC-2

MC-1
'/a or 3g

flat & 1

© Deburr holes and
offset as shown

FIXED MOUNT DETAIL 1
ARM SIZE CONN. BOLTS[PIN BOLTS
D, + A F no. [ Dia [ No.] Dia
in. in. in.[in.]ea. | in. [ea.] in.
6.5 .179 12| 6 4 1 2 | 5%
7.5 .179 14 8 4 1 2 | %
8.0 .179 14 8 4 1 2 | 5%
9.0 . 179 16 ] 10 4 1 2 | %
9.5 .179 18] 12 4 1Yl 3| %
9.5 .239 18|12 4 1Vl 3| %
10.0 .239 18] 12 4 1 Y| 3 %
R Gap 1" Max
Dia as | x 2" Typ
required 2 2" Dia
drainage hole

¢ Pin bolt,

pipe and hole
¥%" Dia Sch 80
Pipe (Typ)

4" dia
(Typ) Min. 85% Sch 80 Pipe —C€ Arm
B /5" thick Penetration . .
| 3rd Pin stiffener R 3rd bolt Grade 50 R gln.+85¢_
| POl where wherg enetration
required required

™~ T

pipe & hole

DETAIL A

%l

Vi

ARM SIZE CONN
BOLT 3
D, + A B C D E BoL %
in. in. in.] in.|] in.| in.| in.| in.
7.0 .179 11 11 8 8 RZARN/
7.5 79 | [ [ 8 8 |1 Y [1%
8.0 179 [ 11 1M | 8 8 2 |1 Y
9.0 179 | 13 113 ] 10| 10 2 |1 Y
10.0 179 | 13 1 13 ] 10 | 10 2 [V
9.5 .239 | 1313 ]10] 10 2 |1
10.0 .239 | 14| 14| 1 11 2 |1 Y
1.0 | 239 [1a]wa [ [ 3 |1
11.5 .239 149 | 1a ] 1 11 3 |1 Y%
5 MC-1 Yo
Y6 or 719 /5 x e = -E
|/4 I\ N ‘1 ;/4..
7 1 %" Gussets R
Yo x o/ N (top & bottom)
ST AL See "Detail
a4 —§D o _Z - (Option #1)
DCDC; 7 ~
i |7 See "Detail
(Option )
=i 3OII.I) ion #2
Bolts € Arm—/ %" Gusset R
with - >
lock : X :7_V_<Mc_2
washer each) —— ; ; Y6
g\_ < o _f')
| e
T— 2 Y" dia hole

€ Pole ——=|

FIXED MOUNT DETAIL 2

ARM SIZE CONN. BOLTS|PIN BOLTS
D, + A F T ['No. | Dia [No.] Dio
in. in. in.| in.| in.| ea. | in. |ea.| in.
7.0 179 |2 6 Ya 4 Yu | 2| %
7.5 179 | 14 8 2 4 Yl 2%
8.0 179 | 14 8 Vs 4 Yo | 2| %
9.0 179 [ 16 [ 10 JA 4 1 2 | %
10.0 179 | 18 | 10 % 4 1 2 | %
9.5 .239 |18 | 10 1 6 1 3| %
10.0 .239 [ 18 | 10 1 6 1 3| %
x, Gap,=, 2T mox.
g 1
Dia as P __WTﬂF‘l'
required O—w _—R=T V2" dia

drainage hole

1 Y2" Dia .o
f threaded 12" Dia
ic /! coupling threaded
J u coupling
€ Arm € Pin bolt, *

—

«| %" Dia Connection bolt with
~| Pin Dolts heavy hex nut, :
(Typ) 2 flat washers 53‘ Connection Bolt with
" thick and 2 lock washers. ~l | TS > ;e; Tg;k 30;Ag:swashers
strap B Pin Bolt € Pole

CLAMP-ON DETAIL 1

CLAMP-ON DETAIL 2

A"

1/a" or 3g pole

MATERIALS

Round Shafts or
Polygonal Shcf+sC)

ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Class 2,
A1011 HSLAS Gr.50 Class 2, A572 Gr.50
or A1011 SS 6r.50 (2)

in pole & plate

|~ e Deburr holes and
offset as shown
for drainage

A
22 2
F

FIXED MOUNT ARM
ARM BASE WELD DETAILS

ARM SIZE CONN. BOLTS|PIN BOLTS|
D, + A F No. | Dia |No.| Dia
in. in. in.|in. | ea. | in. |ea.] in.
6.5 .179 12| 6 4 1 2 | %
7.5 .179 14| 8 4 1 2 | %
8.0 .179 14| 8 4 1 2| %
9.0 .179 16 10 4 1 2 %
9.5 .179 18 12 6 1 3 %
9.5 . 239 18| 12| e 1 3|1 %
10.0 . 239 18 12| 6 1 3| %
o

Ye y. ) 1 %" Dia
il threaded
7 ] #| coupling
€ Pin bolt A
pipe & holé f
¥," dia
Sch 80 Pipe
% -
3rd bol+t Grqs(je 50 Required
where
required

f—

%" gusset B

}

Pin Bolt with hex nut,

flat washers &
|——¢_ Pole 2 lock washers

CLAMP-ON DETAIL 3

CLAMP-ON ARM

V2" U-Strap, Grade 50

Plates ® ASTM A36, A588, or A572 Gr.50
Connection Bolts | ASTM A325 or A449, except where noted
Pin Bolts ASTM A325
. . ASTM A53 Gr.B, AS50I1,
o Pipe(® A1008 HSLAS-F Gr.50, A1011 HSLAS-F Gr.50
Mi Hardwar Galvanized steel or stainless steel
18¢. Hardware or as noted
(@ ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F,
A1011 HSLAS-F or A1011 SS may have higher yield strengths but
Yo shal |l not have less elongation than the grade indicated.
3,
DETA“. B/s @ ASTM A1011 SS Gr.50 material shall also have a minimum
elongation of 18 percent in 8 inches or 23 percent in 2 inches.
Material thickness in excess of those stipulated under A1011 SS
will be acceptable providing the moterial meets all other
Yo " Clamp B A1011 SS requirements aond the requirements of this item.
o 5 " Flaonge R
o
a %G "
(=2
~
|
o
e
v &
e § : = ~ Min. 85%
a~ : Penetration
Arm——e : Arm——et except
> , "Clamp-on
Detail 3"

GENERAL NOTES:

Clamp-on details are used for the second arm on dual mast arm
assemblies. A Maximum 1 Y5" wide vertical slotted hole shall be
cut in the front claomp plate to facilitate drainage during
galvanizing. The slot shall be centered behind the arm and shal |
be no longer than the arm diameter minus 1"

Fixed mount details are used for single mast arm assemblies
and for the first arm on dual mast arm assembl ies.

Where duplicate parts occur on a detail, welds shown for one
part shall apply to all similar parts on the detail.

Pin bolts are required to prevent rotation of clamp-on arms
under design wind forces.

NOTE:

Pin bolts shall be A325 with threads excluded
from the shear plane. Pin bolt and ¥" dia pipe

2" dia drainage hole

Connection Bolt

shall have 3" dia holes for a Yg" dia galvanized

cotter pin. Back clamp plate shall be furnished with

a ¥" dia hole for each pin bolt. An Y " dia hole
for each pin bolt shall be field drilled through
the pole after arm orientations have been

approved by the Engineer.

éE?*Twms&mmeMofﬂmmmwMMm
"’ Traffic Operatlons Division

STANDARD ASSEMBLY
FOR TRAFFIC SIGNAL
SUPPORT STRUCTURES

MAST ARM CONNECTIONS

MA-C-12

@TxDOT August 1995 DN: Ms |cxx Jsy |owx MVF |cxx Jsy
596 REVISIONS CONT [SECT J0B HIGHWAY
i 0915/ 00 228 VARIOUS

DIST COUNTY SHEET NO.
SAT BEXAR, ETC.




Access

No warronty of any

TxDOT assumes no responsibility for the conver-

0" o+ 1"

sion of this stondard to other formats or for incorrect results or daomaoges resulting from its use.
30°

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

Zinc die cast or See Detail F for Access
Alum. or Galv. Metal alternate Pole Cap Back plate  compartment Back plg\’re Compar tment
Cap with min. of 3 D30
set screws %" dia Hook for %Y )
hanging wire f l"
— |/ "
: : . s a - Var 4 -
1 |/4 %ﬁ__l‘l_l%s _ 1 F \</%6 " f ~ A}{ 1/ "
cl "di Pole MD-4 e 16
& Glam Threoded Handhol e Vax 76D stot Y " b | |~ See Detail 4 Polygonal Pole
o Coup | ing oo 14 % / Round Pole ya
Luminaire Arm ~ NPSL \ * %f I MD-4 DETAI
threads -
/ - ‘ Ta%%" dia Vx %@ DETAIL J
o x %" out
& Tab and
Pol
DETAIL A ole - SECTION X-X slot Ring, %" x 2 2" ASTM A572 Gr 50
(f | ith | i ire)
or pote wi uminatre POLE COUPL ING DE TAIL M Opening for occeﬁs compartment shal | Back plate

LT . be no more than Yg inch wider than u " . "
%" dig Hook See Detail G the access compor|+men+ itself. Vo' x 4" x 1'-6 %

for honging wire steel strip M-1020 or sheet A-569

for Handhole Weld

Zinc die cast See Detail F for

IT/BII
3%" dia Hook for Burndy #KC22J12T13, j_‘
hanging wire Blackburn TTC, MD-5 | 12 circuit 600 volt
or approved equal. | compression Type HD terminal block
/ Will occept 4-%#8, (2 req’d)

33

DATE:
FILE:

- Iternate Pole Cap
£ 4" or Alum. or a
| V}Zf %--OI_D_X Galv. Metal Cap
% | T ~ Handhole with min. of
= 3 set screws
e — %" Dia
(] . - il
— Bol+ or = Dio 2-#6 or 1-%4 max.
: Screw
= Clamp-on arm . p #8-32 —
- o - for ?LSN<- See Detail A | v, dia Split lockwasher, mtg. holes T Phil. Pan HD. scres, #8-32 x 1"
@D \\ J for regular J-Bolt - Yo" stainless for optional self-tap Type "F", stainless steel
u ‘ Haondhole Frame Pole Cap & Nut = 6 circuit \\ (4 req’d)
¥%B"x 2" Min. (i .%. \ " e terminal ot 27"
= _ ex. nut, Y 13NC block
stainless ?‘ ™. -‘X>
e — %" dia Hook e SECT ION Y-y COPPER GROUND //’m"_"\ Vo' cl
e (If ILSN applied) (optional) I~ h2°|ec f%?'r?:rc‘)%%er
. . . #10-32 /
€ of 4"x 6" See Detail G § of 4"x° See Detail G Ve < CONNECTOR mtg. holes ground connector
for Handhole Weld for Handhole Weld to V" 2, ~
I[.D. Handhole 6" I1.D. 2 - Va" R for luminagire
Threaded S+rcp\ Handhole cover Handhole Handhole cover ; ny double fuse 6"
A " < 12g min. 12g min. N 5" dia block (
3 - ] ock (see
e " x 1 R-M'nﬁ\‘ 3 an \1 e s ol T Bar for notes 3 & 4) 7
%" dia bolt %" dia bolt i q hanging . .
= \I, or screw or screw = --\YI) wire and S : Ix 6" hand
Q Haondhole Frome - Handhole Frame- Q J-Bolt Tab and 4 ole opening
( R %" x 2 min R¥%" x 2 min ( H attachment slot
N Fixed mount arm for Fixed mount arm for A \_@
© single mast arm single mast arm 4
2. assemblies or first assemblies or first 2" dia
o~ lo aorm on dual mast o arm on dual mast o Ya threaded ACCESS COMPARTMENT
R /f arm assemblies arm assembl ies coupl ing
~ WA 4 caPers NOTES:
Ie'\cmmp-on arm for o Clamp-on arm for o ogrﬂ mas _
second arm on duagl second arm on dugl / assembly |- The cover shall be one piece formed from ABS plastic, shall be a
v v mast arm assembl ies m m mast arm assemblies v v pear| gray color, and shall be suitable for exposure to harsh
g\_ 8‘\_? g\_ 9\ . g\_ _? sunlight and extreme weather. Cover shall latch with two screw
B 2" dia threaded 2" dia threaded latches and shall fit tightly to the enclosure ring to create a
: coupling - 2 per coupling - 2 per SECTION V'v rainproof seal. Latch screws shall be 1/4-20 stainless flat
+ N = dual mast arm N = dual mast arm _ socket head screws with tamper proof feature.
= assembly assemb |y
© DETA“. D DETA“_ E DETA“— F 2. The pole manufacturer shall provide with each pole a separate ki-r
N Sy P ————————— . (for 19° | Tth no ILSN consisting of: one cover with ftwo latching assemblies, two fterminal
Q= (for 30° pole with Iuminaire (for 24" pole with ILSN sign Zigngonejon?) vllllJminoire) L strips (Marathon #985GP12CU or approved equal), four #8-32 x
o and ILSN sign) and no luminaire) 1 Y4" self tapping type "F" stainless steel pan head screws, and
z N R = 3" #1° one ground connector (Blackburn TTC, Burndy KC22J412T13, or
o L= Anchor | Bol+t Bolt Base R . B - b4 =\ [Isco SSS-5). The traffic signal contractor shall install the kit
. Bolt Hole LSIOIh Circle LDIm.T Agé;'g;- items in the field.
© Diameter|Diometer| Leng Diameter| X Dn +Ye' o
B +7e [$] h‘, 3. The screw hole spacing on the enclosure back plate shall be for
1o 1 ¥ 3 17" 18" x 1 Yo" 13.4° Bolt Hole b two Marathon #985GP12 terminal strips, one Marathon #985GP06CU
: | A Diameter ] g - terminal strip, aond one Bussmann #BM6032B fuse block.
in| Access . ] . . . ] . w |2
! Compar'rmen'r——/ 1 Ya 2 4 19 20" x 1 13.5 (_)D 4, Install one Bussmann #BM6032B, Littelfuse #L60030M-2C, or
~N " \/on o N N " o m Ferraz-Shawmut #30352 fuse block for poles where Iuminaires are
2 2 Va 4Y, 21 22" x 2 13.6 </ > to be instal led.
2 Va" 2 Yo" 5" 23" [24" x 2 Vy| 13070
Slot ) =t Texas Department of Transportation
/a" or 3g pole Ya" Length Sg%g:*mem I Trafflc Operations Division
=\v 3" or 7g pole He " BASE PLATE PLAN
- MD-3 at
I e - TRAFFIC SIGNAL
B pole
G| Rite e SUPPORT STRUCTURES
MD-3 at
_ Zgllleor 79 (D 85% Min. penetration MAST ARM POLE DETAILS
I @60'/. Min. penetration A
=1F 100% pemetrotion within =)=
See Detail H NSRS 6" of circumferential M D ]2
base welds.
@TxDOT August 1995 DN: Ms |cxx Jsy |owx FDN |cxx caL
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No warraonty of any

TxDOT assumes no responsibility for the conver-
sion of this stondard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

FOUNDATION DESIGN TABLE

NOTES:

FOUNDATION SUMMARY TABLE @

Location | % [ epn | No. DRILLED SHAFT LENGTH ®
(FEET)
IDENTIFICATION| B-OW lpypprl )
/ft. 24-A[30-A[36-A] 36-B[ 42-A
SCHOOL FLASHER| 10 [24-A] 1 [ 5.7

REINFORCING EMBEDDED DRILLED SHAFT ANCHOR BOLT DESIGN FOUNDATION Anchor bolt design develops the
FDN |DRILLED STEEL LENGTH-f‘r(‘b, . (& ! DESIGN foundation capgcity given under
TYPE SHAFT TEXAS CONE PENETROMETER| ANCHOR [ ¢ | BOLT LOAD TYPICAL APPLICATION Foundation Design Loads.
DIA | VERT SPIRAL blows/ft BOLT | (ksiy| CIR MOMENT[SHEAR . .
BARS & PITCH 10 15 40 DIA "1 pIA K-ft |Kips C)FOUHdGTIOﬂ Design Loads are the
= al lowable moments and shears at
24-A 24" |4-#5|#2 ot 12| 5.7 5.3 4.5 Y 36 [12 %" 10 1 |Fedestal pole, pedestal mounted the base of the structure.
30-A 30" 8- #9 |#3 at 6" 11.3 10.3 8.0 15" 55 17" 87 3 [Mast arm assembly. (see Selection Table) () Foundations may be |isted separately
Mast arm assembly. (see Selection Table) or grouped according to similarity
36-A 36" 10- #9| #3 at 6"| 13.2 12.0 9.4 1 " 55 19" 131 ; . b . P of location and type. Quantities are
Ya 3 5 30’ strain pole with or without luminaire. for the Contractor’s information only.
Mast arm assembly. (see Selection Table)
36-B 36" 12- #9|#3 at 6" 15.2 13.6 10.4 2" 55 21" 190 7 Strain _pole taller than 30’ & strain () Field Penetrometer reodings at a depth
pole with mast arm of approximotely 3 to 5 feet may be
42-A 42" [14- #9|#3 ot 6"| 17.4 | 15.6 | 11.9 | 2 'a" | 55 | 23" 271 9 |Most arm assembly. (see Selection Table) used to adjust shaft lengths.
® If rock is encountered, the Drilled
Shaft shall extend a minimum of two
diameters into solid rock.
FOUNDATION SELECTION TABLE FOR STANDARD MAST Troffic Signal Pole Eecirlnclnl Igng’rhs in+[_>esign Tat:rLe are
o allow interpolation for other
ARM PLUS ILSN SUPPORT ASSEMBLIES (ft) penetrometer values. Round to nearest
FDN 30-A FDN 36-A FDN 36-B FDN 42-A foot for entry into Summary Table.
> MAX SINGLE ARM LENGTH 32 48’
2a 24" X 24° c AN ANCHOR BOLT & TEMPLATE SIZES
wu B B 5 BOLT
e 28° X 28 o OLT |@eoLt| 0P |BOTTOM | BOLT Rz R
| MAXIMUM DOUBLE ARM 32 X 28 32° X 32° 9 IN LENGTH | THREAD | THREAD | CIRCLE
o| LENGTH COMBINATIONS P 7 -
$2 36° X 36 - 78 17-6" 3" — 2% | 7% 5%"
g= 40’ X 36’ o7 1 Vo | 37 -gn 6" q" 17" 10" 7"
44' X 28’ 44 X 36° g 1 ¥ 3°-10" 7" 4 Yy 19" 1M Yy 7 ;/4..
> |MAX SINGLE ARM LENGTH 36’ 44’ o 2" 4 -3" 8" 5" 21" 12 2" | 8Yp"
2 " . " "
=0 24° X 24° z 2 Va 4' -9 9 5 VYo" 23" 13 %" 9%"
. . |
ag 28" x 28 o @ Min dimensions given,
| MAXIMUM DOUBLE ARM 32 X 24° 32 X 32' e longer bolts are acceptable.
oo LENGTH COMBINATIONS n 7
=z 36" X 36 Use average N value over
8= 40" x24° . the top third of the ) ,
S i 12, embedded shaf+t. . Conduit
Ignore the top 1’ of soil. Steel Template
EXAMPLE: with holes Y " greater

1.For 80mph design wind speed, foundation
30-A can support up to a 32° arm with

another arm up to 28°

2. For 100mph design wind speed, foundation

Ya" thk. min.
Circular Steel
Top Template

o Heavy Hex
ol © Nut (Typ)
k] o 2 Flat Washers
£ per Anchor Bolt
c -
)
g d
0|~
flz £ 3
=18 ©og ¢ A 2 e
8- §9|= Type 1 £
o _IE = o = T »
sla . . ~——Type
2l REle E
[¢] ca R=d—]
& 5°|3 e Thickness =
Z.la d/4 (inch) min.
(g ri

1 " Min

Circular Steel Bottom Template
(Omit bottom template
for FDN 24-A)

HOOKED ANCHOR NUT ANCHOR
(TYPE 1) (TYPE 2)

ANCHOR BOLT ASSEMBLY

2 Sides
(Typ)

9'-6"s

1

Orien+ anchor bolts orthogonal
with the fixed arm direction to
ensure that two bolts are in
tension under dead |oad.

36-A can support a single 36’ mast arm.

ILSN
Supporting
Arm

Span Wires

17-6" Nominal

TYPICAL MAST ARM
ASSEMBLY

Sway Cable

Luminaire
Arm (optional)

Anchor bolts to be
approximately oriented
so that two bolts are in
tension from the Span
Wire loads.

encasement.

than bolt diameter

Bond anchor bolts to__
rebar cage, two
locations using #3

bar or #6 copper
jumper. Mechanical
connectors shall be UL
Listed for concrete

v

TOP VIEW
a" to 2" of

Vertical
Bars

Bolt Circle
Diameter

TYPICAL STRAIN POLE bolt Shank shall 9
o project above |
@
ASSEMBLY = concrete Sl
=i =
Circular Steel 9|€
: LJ Template o~
(Temporary) [
(W=
o+
Conduit (See Layout fimilg Wi I IERES
Sheets for diameter. g —| m|o
Orient as directed by \ —t
the Engineer. 1 or 2 = ~
Luminaire ¥ required) - 1c = .
Arm (optional) EEE [—Anchor £
- -l Bolt &
5 Vertical Bars (See il l—Circular 8|2
= Design Table for size T Steel -8
® & number). = Template by
g = e
+ C j .
2 = 5 55
g Spiral, 3 flat turns a 8"’
top & 1 flat turn ’< Olo
e bottom. (See Design 218
=] Table for size & pitch) a1~
a [S
[T}
" Drilled |o
vertical bars may rest Shaft Dia !
on bottom of drilled hole -
if moterial is firm enough ELEVATION
=~ to do so when —_

concrete is placed.

FOUNDATION DETAILS

TOTAL DRILLED SHAFT LENGTHS 5.7

GENERAL NOTES:

Design conforms to 1994 AASHTO Standard
Specifications for Structural Supports for
Highway Signs, Luminaires and Traffic
Signals and interim revisions thereto.

Reinforcing steel shall conform to Item 440,
"Reinforcing Steel”.

Concrete shall be Class "C".

Threads for anchor bolts and nuts shall be
rolled or cut threads of 8UN series up to 2"
in diameter or UNC series for all sizes. Bolts
and nuts shall have Class 2A and 2B fit tolerances.
Galvanized nuts shall be tapped after galvanizing.

Anchor bolts that are larger thon 1" in diameter
shall conform to "alloy steel" or "medium-strength
mild steel" per Item 449, "Anchor Bolts". Anchor
bolts that are 1" in diometer or less shall conform
to ASTM A36. Galvanize a minimum of the top end
thread length plus 6" for all anchor bolts unless
otherwise noted. Exposed washers and exposed nuts
shall be galvanized. All galvanizing shall be in
accordance with Item 445, "Galvanizing".

Templates and embedded nuts need not be galvanized.
Lubricate and tighten anchor bolts when erecting the
structure in accordance with Item 449, "Anchor Bolts".

Is’ Texas Depariment of Transporiation

Traffic Operations Division

TRAFFIC SIGNAL
POLE FOUNDATION

TS-FD-12

© TxDOT August 1995 DN: Ms |cxx Jsy |owx MAO/MMF |cx:.15wr£a
50 REVISIONS CONT |SECT JoB HIGHWAY
gt 0915/ 00 228 VARIOUS
DIST COUNTY SHEET NO.
SAT BEXAR, ETC. 87




No warraonty of any

TxDOT assumes no responsibility for the conver-
sion of this stondard to other formats or for incorrect results or damoges resulting from its use.

The use of this staondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

9/ -G "+ "

Arm Length)

7'-6"t1" (8° Nominal Arm Length) ,
—3?' (+2°,-0°)
| " nt
" i traigd
Strut R % "x 2" Min. \'sly%
| length
2" SCH 40 Pipe Removable plastic or
. 2 3%" 0.D. galvanized metal cap R
— o -
5 £ CLovs U M ]
A g ] :
n ° s Min. - * n
X
ro
8 % LA-1
o n
: 1" SCH 40 Pipe @
f? 1 %" 0.D. +
o ©
K LA-1 N
€ ;" Dio. A307 Bolts ¢ /2" Dia. A307 Bolts
2 at 4" c-c each side 2 at 5" c-c each side
4 bolts & 4 lock 4 bolts & 4 lock
washers per clamp washers per clomp
. 2
. H
i
Clamp > - Clamp
R Ya" x 6" R 3g x 7 ) 7
A572 GR 50 Field cut PREL
hole in 43 N
LA-2 LA-2 pole —_ ﬁ
CLAMP ATTACHMENT CLAMP ATTACHMENT U
DETAIL NO. 1 DETAIL NO.?2 }
(HALF SECTION) (HALF SECTION) t
PN
g
LA-3 Vs " € %" Dli/a. A307 Bolts
o - " 2 at 44" c-c eoch side
€ %" Dia. A325 Bolts ¥~ 6 4 bolts & 4 10CK n

2 bolts & 2 lock washers per clamp

Simplex fitting

€ Bolt Holes

Strut R ¥%g "x 2" Min.

2" SCH 40 Pipe
2 %" 0.D.

Strut B 5% "x 2"

1 Y2" SCH 40 Pipe
1 %" 0.D.

| —

!
uin._stroiont

| length

Removable plastic or
galvanized metal cap

2°-3"% 1, Min. |

10-FOOT LUMINATRE ARM

A325 Bol+t
(2 per fitting)

=~

Lock Washer [~
(2 per fitting)

Arm Simplex

NNNNN B \

Pole Simplex

UPPER SIMPLEX FITTING

x 1 Yo" -

Field cut
hole in

pole ——\\\\

A
UPPER SIMPLEX FITTING

Pole Simplex

€ Y," Dia. Holes-

13NC Tapped
Threads

x 1 Y

(2 per fitting)

Smooth
Lip

Lock Washer
(2 per fitting)

Arm Simplex
2" Dia.

POLE SIMPLEX DETAIL

3°-0% %" Max. (D

\o' (+2°,-0°)

MATERIALS

Pole or Arm Simplex

ASTM A27 Gr.65-35 or A148 Gr.80-50,
A576 Gr.1021 ), or A36 (Arm only)

Arm Pipes

ASTM A53 Gr.B, A501, A1008
HSLAS-F Gr.50 (@), or A1011 HSLAS-F Gr.50 @)

Arm Strut Plates @

ASTM A36, A572 Gr.50 C), or A588

Misc.

ASTM designaotions as noted

C)Dimensioncl limits are given to show acceptable
variation in design. All of a Fabricator’s production
of a particular arm length shall have the same

DIRECT ATTACHMENT
DETAIL

35 ksi,

dimensions within specified tolerances.

C)Any of the materials Iisted for plates may be used
where the drawings do not specify a particular ASTM
designation.

C)ASTG must be suitable for forging and also meet
minimum tensile strength of 65 ksi, minimum yield of
aond elongation in 2 inches of 22 percent.

(@ ASTM A572, A1008 HSLAS-F, and A1011 HSLAS-F moy

have higher yield strengths but shall not have less
elongation than the grade indicated.

GENERAL NOTES:

Design conforms to 1994 AASHTO Standard
Specifications for Structural Supports for

Highway Signs, Luminaires, and Traffic Signals

and Interim Revisions thereto. Design Wind
Speed equals 90 mph plus a 1.3 gust factor.

Arms are designed to support a 60 Ib. lumingire
having an effective projected area (octual area
times drag coefficient) of 1.6 sq. ft.

5" Approx.

V2"

4"

Approx.

[1 %"

5" Appox.

washers per clomp;z

X & X
- D o
= T | & I = /
:|: L
— o T
B .§$~
4" D‘O-_i_L:///' _L = N il
Sch 80 ' 6‘99 q\\. = L N
Pipe = ip
removed
1 Clamp
| . -
clomw . — @ % x 6 A
A572 GR 50 B .: AT15 GR 50
LA-2 LA-2 \_
'a A Ya /

CLAMP ATTACHMENT CLAMP ATTACHMENT

V2" Dia. x 1 V"
A325 Bolt
(2 per fitting)

Lock Washer
(2 per fitting)

Arm Simplex

Pole Simplex

LOWER SIMPLEX FITTING

Lip
removed

[
/
A
/
/
/
/
/
/
’
/
s

!
/
/
‘
/
/¢
(
‘
/
/
‘

A =

7772

IL

>

Pole Simplex

']/au

5" Approx.

V2" Dia. x 1 Yo" max

(2 per fitting)

1T B
IRZN

Lock Washer
(2 per fitting)

Arm Simplex

V2"

\\ I \

[\\

3/5"

LOWER SIMPLEX FITTING

DETAIL NO. 3 DETAIL NO. 4
(HALF_SECTION) (HALF SECTION)

SECTON A-A

SECTON B-B

Materials and fabrication shall be in
accordance with Item 686, "Traffic Signal Pole
Assemblies (Steel)" and with the details,
dimensions, and weld procedures shown
herein. Weld references call for preapproved
weld procedures which the Fabricator must
obtain prior to fabrication. In the absense of
specified Fabricaton tolerances, dimensions
shall be within the tolerances generally
obtainable in normal fabrication practice.

Unless otherwise noted, all parts shall be
galvanized ofter fabricotion in occordance with
Item 445, "Galvanizing".

Deviation from the details and dimensions
shown herein require submission of shop drawings
in accordance with I[tem 441, "Steel Structures”.
Alternate designs are not acceptable.

Each pole simplex fitting shall be supplied
with 2 ASTM A325 bolts and 2 lock washers of
the size specified. The bolts and lock washers
shall
hardware items called for in the plans. When
clamp attachment is specified, the Fabricator
shall
to the pole at the location shown on the plans.

be secured to the pole with the other

ship the clamp assembly securely attached

I1f clomp aossemblies are ordered without

poles, the Faobricaotor shall ship one upper and
one lower clamp assembly together in a single

///—-I %" Dia. Approx.

5 Yo" Approx.

ARM SIMPLEX DETAIL

package, including all nuts and washers
required for the clomps and simplex fittings.

=t Texas Department of Transportation
Traffic Operations Division

STANDARD ASSEMBLY
DRAWINGS FOR LUMINAIRE
SUPPORT STRUCTURES

ARM DETAILS
LUM-A-12

©TxDOT August 1995 N: LEH [exs usr Jows urt [cxs 1es
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No warronty of any

i TxDOT assumes no responsibility for the conver-
sion of this stondard to other formats or for incorrect results or daomaoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

* Remove portion of
lip on lower mast

| / arm clamps
. ]
[l

Y% | V2"

— Mle
¢ 'Y%" @ holes ;k"+
13NC tapped

threads l
5

T ‘||/2 "
*Smooth |ip \\\\\ " Approx.

2"
5" Approx.

13"

POLE SIMPLEX DETAILS

3"

.
e

¢ '2" dia x 6" (6 eq,) A307 bolts 3g x 7" A36
2 @ 4" c-c each section :

for A572 Gr50 |

(5" cc for A36) )

(2 nuts, 3 washers, one

lock washer per bolt) |

\ 12" claomp
7 ‘/ '\, /
PR
s : ~.
- | > S
Z ‘ : ~.

_ See Note 6 . S
- Z \ |/* S ~
“%
I

LA-3 ); ( - (=X
(Typ. both | Plaote gusset,
7 Gage A36,

ussets) 3
g 3 2 req’'d

CLAMP DETAIL . La-2

. Clamp € '/4" x 6"
| A572 GR50 or

OTHER MATERIALS:

Pole simplex shall be ASTM A27 GR65-35 or A148 GR80-50 or A576 GR1021. ASTM A576 must be
suitable for forging and also meet minimum tensile of 65ksi, minimum yield of 35ksi, and a
minimum elongation of 22 percent in 2 inches.

Welded tabs and backplates shall be ASTM A-36 steel or better.

Nylon insert locknuts shall conform to ASTM AS563.

GENERAL NOTES:

Materials and fabrication shall be in accordance with Standard Sheet "MA-C" and with
the details, dimensions, and weld procedures shown herein. Weld references call for
preapproved weld procedures which the Fabricator must obtain prior to fabrication.
In the absence of specified fabrication tolerances, dimensions shall be within the
tolerances generally obtainable in normal fabrication practice.

All parts shall be galvonized after fabrication in accordaonce with Item 445, "Galvanizing".
The throat of the Simplex shall be made free of all rough or sharp edges resulting from the
galvanizing process.

Each simplex fitting shall be supplied with 2 ASTM A325 bolts, %in. X 1/in. and

2 lock washers. The bolts and lock washers shall be secured to the clomp with the other
hardware items. The Fabricator shall ship clamp assembly together in a single package,
including all bolts, nuts, and washers required for the clomp ond simplex fitting.

Design conforms to 1994 AASHTO "Standard Specifications for Structural Supports

for Highway Signs, Luminagires, and Traffic Signals" aond interim revisions thereto. Design
Wind Speed equals 80 mph plus a 1.3 gust foctor. Clomps are designed to support a 60 Ib.
luminaire having an effective projected oreo (actual areo times drag coefficient) of

1.6 sq.ft.,12 ft. moximum arm length.

Each assembly shall consist of one upper piece simplex fitting having a smooth |ip and one
lower piece simplex fitting with the |ip removed.

Approximately 2 in. diameter hole in upper mast arm clamp.

For 8.9 - 12 inch diameter Signal Poles
(Two req'd for eoch mast arm)

PROJECTION

=t Texas Department of Transportation
"’ Traffic Operatlons Division

CLAMP ON
FITTING ASSEMBLY FOR
LUMINAIRE MAST ARM

CFA-12

© TxD0T ON: KAB ckiRes  [ows Fov  [oksea
- REVISIONS CONT |SECT JoB HIGHWAY
11z 0915( 00 228 VARIOUS
oIsT COUNTY SHEET NO.
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

— Template I.D. = 'N' @

Anchor Bolt Dia. ('K') +
%6" Holes (Typ.)

Template Width = 'P'

0]

Bolt Circle Dia.
= IG! @

Template 0.D. ='0'

@

See Note 12

Top Template (Temporary)
(See Detail A Through D)

#2/0 AWG Ground Conductor
from Air Terminal
to Ground Rod

Number of Anchor Bolts
Varies. (See IT5(4))

Riprap Apron
(See ITS(7))

= Spiral, 3 Flat Turns Top.

m @

i

5
q"

General Notes:

1. Drilled shaft concrete shall be Class "C" (f'c = 3,600
PSI) in accordance with Item 416, "Drilled Shaft
Foundations."

2. Reinforcing bars shall be Grade 60 (Fy = 60 KSI) and

conform to ASTM A-615. All reinforcing shall
conform to Item 440, "Reinforcing Steel."

3. Provide ASTM A-36 steel for templates.

Top and bottom templates need not be galvanized.

4. Anchor bolts shall be rigidly held in position during

concrete placement using steel templates at the top
and bottom. Top templates shall remain in place until
the concrete has cured in place beyond initial set time.

5. Lubricate and tighten anchor bolts, when erecting pole,

in accordance with Item 449, "Anchor Bolts."

6. Anchor bolts shall conform to ASTM F1554 Grade 55, or

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or domages resulting from its use.

DISCLAIMER:

DATE
FILE

*;2 S = . 2 ASTM A193 B7 with ASTM A194 Grade 2H or A563 heavy
5 = o . hex nuts with F436 washers. Galvanize a minimum of the
Y Plate Thickness = n N N top end thread length plus 6 inches for all anchor bolts
= - unless otherwise noted. Exposed washers and exposed
. 2 Anchor Bolt Dia. = 'K’ @ nuts shall be galvanized. All galvanizing shall be in
2-2" PVC Schd 40 (Comm.) accordance with Item 445, "Galvanizing."
1-2" PVC Schd 40 (Power)
Unless Otherwise Shown 7. All vertical reinforcement shall be carried to the bottom
Top and Bottom Template (Four BO/tZ on the Plans (B;etéogezae;}qf/,%?mmugh D) @ of the drilled shaft.
Detail A _ 8. Place three flat turns of the spiral bar at the top and
_— ) 4 one flat turn at the bottom of the drilled shaft.
#4 AWG Bare Conductor L— Class C Concrete i
s Corzjne_ct/gg_ Pr/dmaryRagd ~—— < 9. Drilled shaft shall be measured by the linear foot and
econdary Grounding Rods — s paid under Item 416, "Drill Shaft Foundations."
S #3 at 9" Pitch 3
—— Template 1.D. = 'N' @ :,'g e Spaced Evenly S 10. If rock is encountered, the drilled shaft to extend a
1 - 1" PVC Conduit | I — N 5 minimum of two diameters into solid rock.
for Conductor to Ground Rod == —N— = ) ) ) )
(See IT5(19)) I — | ———Vertical Bars Spaced Evenly N 11. Location for conduit entering foundation may vary.
| _——— ;,/ 10 - #9 (36" Fnd.) 3 Orient conduit entering foundation to coincide with
lAnchor Bolt Dia. ('K') + See Note 12 — e~ . ;g : jg FZ’? ;ZZj E location of ground boxes and primary ground rod.
6" Holes (Typ.) » Sn i o L_—1 | Q 12. Bond anchor bolts to rebar with #2/0 AWG jumper
Primary %" Dia. X 10'-0 — — and two mechanical connectors or by bending No. 3
Template 0.D. = '0' Copperclad Ground Rod Set 18" — \ bar on bottom template as shown and wire tightly
" Below Grade and Clamped to One #2/0 AWG ) | = Secondary %" Dia. X 10'-0" with ten turns of No. 10 wire or one mechanical connector.
Bare Cndr. Which Enters ITS Pole and to 6" Min. | ~—— | Copperclad Ground Rod Set 18" Mechanical connectors shall be UL Listed for concrete
#4 AWG Bare Cndr. Which Attaches T ! Below Grade and Clamped to One #2/0 AWG encasement.
to Adjacent Ground Rods / Bare Cndr. Which Enters ITS Pole
) . Through 1" PVC Conduit. Through 1" PVC Conduit.
Template Width = 'P (See ITS(19)) (See ITS(19))

7o

Spiral 1 Flat Turn Bottom,/ 3"
Bolt Circle Dia. Vertical Bars May Rest on
= ’G’@ Bottom of Drilled Hole if

Material is Firm Enough
to do so When Concrete is Placed.

Drilled Shaft Dia. = 'R' Q)

Y Plate Thickness

Top and Bottom Template (Six Bolt) Foundation Details (Typical)
Detail B Elevation
Not to Scale

Reference Notes:
Anchor Bolt Dia. = "K' @)
Galv. Lock Heavy Hex Nut (Typ.) ® 555,-55/%’55 on Sheet ITS(4) for values of dimension
Template 1.D. = 'N' @ Template 1.D. = 'N' @ Washer = /
Anchor}/Bo/tHDlia, ((;)4; Flat Washer —= E E = =
16" Holes (Typ. P + s —
lAnchor Bolt Dia. ('K') + . e N g )
16" Holes (Typ.) Leveling Nut\ z N I @%
, . <3 _t °llg |5¢
Template 0.D. = '0' Template 0.D. _(% o= I = g i <
o RO = BN ® Traffic
2 g3 I§ O%erations
@ . ivision
) . . @ = Texas Department of Transportation Standard
Template Width = 'P' Template Width = 'P Embedded Nuts Need —= ] =
@ Not be Galvanized v S
Z - E ]
= S| K
Bolt Circle Dia. Bolt Circle Dia. — El & I TS POL E
=6 Q@ = Bottom Template ——T.0™" +.05 = FOUNDAT ION DE TA I LS
< <~
Y Plate Thickness %" Plate Thickness d ©
> Q
3 Sides (Typ.) ; & .
/i IS ITS(3)-16
Top and Bottom Template (Eight Bolt) Top and Bottom Template (Twelve Bolt Anchor Bolt Detail 2| ¥ FCS& 15(3)-16. dgn o TXDOT [cks TxDOT [ow: TxDOT_[cxs Tx0OT
. [ - . ., - - TxDOT June 2015 CONT | SECT JoB HIGHWAY
DGLI/C —Detal/ D DE)L//D REVISIONS 09] 500 228 VARIOUS
April 2016
oIST COUNTY SHEET NO.
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No warranty of any
ility for the conversion

incorrect results or domages resulting from its use.

TxDOT assumes no responsi

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

of this standord to other formats or for

DISCLAIMER:

DATE
FILE

4"x6 ' 1.D.
Handhole

—— Closed Circuit TV (CCTV) Installation
See Pedestal Mount Detail

Air Terminal
/— (See ITS(5))

_——— Dome Style CCTV Installation
(See Pole Mount Detail)
(See Band Mount Detail)

Min. %" Dia.

Min. %6'-18 UNC X 1 %" L
Studs Welded to Bracket

Refer to Camera Manufacturer
for Dia. of Bolt Circle and

Bolt Holes

o

%6" SS Washer,
Spring Lock, and Hex Nut\ -

(Each Stud) - .
o <
e Qo H—— —s o @ o =
o
-/ C— e — - /Y )
Min. %" Dia. - 0
Bolt Holes

Eront View

16"
1'-8" Min. < ’
s
&N

Side View
External Positioner CCTV Adapter Arm

Bolt Size/Length

1.6"

7-8"

External Positioner CCTV Adapter Arm

Min. %" Dia.
Bolt Holes

Wall Mounting Plate

Min. %" Dia. " M )
fBo/t Holes | 1'-6" Min. , /" Min. _, ) 1'-6" Min.
| ’ 6" Min. . .
%g' SS Washer, o "— Min. %" Dia.
S ° Spring Lock, and Hex Nut ° ° fBO/f Holes
< (Each Stud)
= Min. %" Dia. § I °
© Bolt Holes = I N <
4'x6 %' 1.D. ° ° . — [ R—— ° ° ~ =
Handho/e\ N ) ) ‘H—- %
o Mi Side View
mn.
\(— Dome CCTV Adapter Arm N -E : e °
EFront View |
. . Min. %¢"'-18 UNC X 1 %" L ] - - Dome CCTV_Adapter Arm Wall Mounting Plate
— Wireless Antenna Installation Studs Welded to Bracket Undermount Location
(See Band Mount Bracket Detail) for Dome Style CCTV
] 7"
. Wall Mount Detail
£ Pole Mount Detail for Camera _—
Radar Vehicle Sensing Pole Mounting Bracket
Device (RVSD) Installation
(See Band Mount Bracket Detail)
'\] ! 2" 1.D. Hole for Cable
N\ . (Round Edges)
| Refer to Camera Manufacturer Accommodate up to Refer to ITS Equipment
for Dia. of Bolt Circle and %" Steel Bands Manufacturer for Dia. of
> Bolt S/;e/Lengt{v. Pattern Bolt Circle and Bolt Size/Length
S Shown is Generic.
RS 7" Min. 7" Min. Size of Access
| I'—‘| Hole Varies
Ny
~
o
¥" Thick Plate {/ =
. = o .
Min. ° {CD s <
11 0 3 =
'\l Plate A Detail _.]_ ° o ° ® ° ° A
8 ~
See Plans for — ¢ ITS Pole o
Barrier Protection Plate "A" [
Type and Need ﬁemrt th CITS P?/e W%W%%W Accommodate up to
ounted Cabine " s 3 u
4'x11 %" I.D. Standards ASTM-A36 'f,/.pséff; 860 © N]__i ; %" Steel Bands
Handhalex ITS5(14), 3 0D 30" Thick "
ITS(16), or
J ITS(17) Top Plate %" R. 2"
J-Hook Detail Pale Banding Bracket - 2 Bands
S - See Note 8
% ] § Pole Banding Bracket - 3 Bands
=ﬁ %: 2" Dia. Hole § See Note 8
in Top Plate Q Y6
T == N
] ] NHL s %" J-Hook )
" AT T % E 2-2" PUC Schd 40 (Comm.) Connector N Welded Inside Pole Band Mount Bracket Details
|| MAH HHAL /— 1-2" PVC Schd 40 (Power) \
| | ’é | == Unless Otherwise Shown N %" R. Hook for
~H - Q/ on the Plans s Hanging Cable
L] /2 ] Pedestal Mount N (See "J Hook Detail")
P D H i .
X == Pole Top Detail N ﬂ;@,’,’"gffffeem”e ,g'g Traffic
—— Refer 10 175(19) Ll Biviion:
fT / erer to ITx Department of Tran rtation
of frave :==‘=====‘==> ITS Grounding Standard General Notes: exas Depariment of Transportafio Standard
,=======> Designed according to Sixth Edition AASHTO Standard 6. Galvanize parts in accordance with Item 445, "Galvanizing" unless
1 - 1" PVC Conduit — <\ Specifications for Structural Supports for Highway otherwise noted. I TS POL E
for Cndr. to Ground Rod /> Signs, Luminaires, and Traffic Signals and Interim )
Po(/lzeg%utr?d/'InTgS(Ellgt)ai/TsS) ) <\ ) Specifications. 7. 71'7/_12 ty;;e of _1725 gqglement showr; t[(;] be motunted to r]hTeS EQU I PMENT MOUNT I NG
— =======“: — Hang all cabling inside ITS pole structure with _pole s intendea Lo represen € most common
N N g 4 P,
= stainless steel wire mesh grips equipment applications and should not be treated as
f> g ' all ‘inclusive. Other ITS equipment applications may DE TA I L S
{,ﬁhﬁz Bolt positioning in the pedestal top plate (Plate "A") for the pan/tilt base exist that are project specific.
— must be determined in the field per camera manufacturers ) ) ) ) ) )
{“‘“’“’g recommendations. This will allow positioning of the camera to 8. Mounting brackets are intended to be diagrammatic and for information
— maximize coverage area. The Engineer will determine the only, and are not all fnc/us/ve. Contractor respon§/b/e fot submitting I TS (6) - ] 5
Refer to ITS(3) \ camera's blind zone at each location. mounting bracket design for approval by the Engineer prior .
Foundation ) o to fabrication. Mounting bracket designed to support a maximum FILe:  i15(6)-15.dgn on: TxDOT [ck: TxDOT [ow TxDOT [ck: TxDOT
Provide pedestal top plate and Plate "A" that conform to ASTM A36. 35 Lbs. Off-the-shelf mounting brackets are acceptable and shall ©Tx00T __ June 2015 conT |secr 108 HIGHWAY
Make all welds conform to Item 441 and AWSD 1.1 (Structural Welding). be submitted by shop drawing for approval. REVISIONS 091500 2728 VARIOUS
ITS Pole with Cabinet Repair damaged galvanized coating per Item 445, "Galvanizing. Mounting heights to be determined in the field based on DIST COUNTY SHEET NO.
manufacturer recommendations. SAT BEXAR, ETC. 91




No warranty of any

ility for the conversion

TxDOT assumes no responsi

The use of this stondard is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

General Notes:

1. Grounding System:
A. Description:

1. Provide ground system consisting of copper wires, ground rods,
and concrete-encased grounding electrodes (Ufers), of the configuration shown
to minimize potential gradient irregularities, drain leakage, and
fault currents to earth.

B. Performance:

1. Provide a grounding system, consisting of a minimum one ground rod, having
a resistance not greater than 5 Ohms to ground. Provide up to 2 additional
supplemental ground rods if necessary to achieve a resistance not greater
than 5 Ohms to ground. If a total of 3 ground rods is needed then install
as as part of a ground ring.

2. If a ground ring is required, provide a minimum conductor length of 20 ft.
placed at a minimum depth of 30 in..
C. Design Criteria:

1. The grounding system of the ITS pole may be bonded below grade to the
grounding systems of other nearby equipment to meet the specified grounding
resistance. A minimum of one ground rod for the ITS pole is still required.

2. Separately measure the grounding resistance of each system before bonding
together below grade.

3. Only provide UL-approved materials listed for grounding systems.

4. Do not combine materials that can form an electrolytic couple that will
accelerate corrosion in the presence of moisture, unless moisture is
permanently excluded from the junction of such materials.

5. Submit product data for the materials and products used to perform
the work of this section.

D. Materials:

1. Conductors:

a. Bare Ground Conductor:

1) Provide prequalified copper conductors appearing on the Material
Producers List according to Item 618.

2. Ground Compression Connectors:

a. Provide molds, thermite packages, and other material for exothermic welding
of grounding connections.

b. Provide listed compression connectors fully rated to carry 100% of the cable
rating and that meet IEEE 837. Provide compression materials from a single
manufacturer througout the project.

3. Ground Rods:

a. Provide copper-clad steel ground rods conforming to the requirements specified
in DMS 11040.

1) Diameter: % in.
2) Length: 10 ft.
2. Installation:
A. Install grounding components and systems in accordance with the requirements
specified in IEEE 142.
B. System Grounding:

1. Ground Rods:

a. Drive ground rods into the ground until the tops of the rods are
a minimum of 18 in. below finished grade.

b. If multiple ground rods are needed to meet the minimum resistance of
5 0hms, space ground rods as evenly as possible, at least 6 feet apart,
so conductors will be connected below grade.

2. Conductors:

a. Provide minimum No. 2/0 AWG ground wire for lightning protection from air terminal.

b. Provide minimum No. 4 AWG ground wire for system and equipment grounding.
c. Using suitable fasteners, securely attach exposed ground wires to
structural supports at not more than 2 ft. intervals, where applicable.
d. Bends in ground wires greater than 45 degrees are unacceptable.
3. Cable Connections:
a. Use exothermic-welded connections or listed compression connectors for conductor
splices and connections between conductors and other components.
3. Testing:
A. Resistance Test:
1. Test Procedure:
a. The ground-resistance measurements of each ground Rod shall be taken.
1) The resistance to ground shall be measured in accordance with the
fall-of-potential method specified in IEEE 81 and IEEE 142.
2) Ground-resistance measurements shall be made in normally dry weather,
not less than 48 hours after rainfall, and with the ground under
test isolated from other grounds.
b. Test reports shall be prepared that indicate the location of the ground
rod, the grounding system, and the resistance and soil conditions at the
time the test was performed.
2. Acceptance Criteria:
a. The grounding system must have a resistance not greater than 5 Ohms.
b. Do not energize any part of the electrical distribution system prior to
the resistance testing of that system's ground rods and grounding system,
and submission of the test results for approval.
3. Inspections:
a. Prepare and submit as-built record drawings of the grounding system as
installed and test reports for approval.

Primary Copper-Clad

Ground Rod
%" x 10" Typ.

Supplemental (as
required) Copper
Clad Ground Rod
%" x 10" Typ.

1%"-13 UNC Ground
Lug Opposite Handhole

Continuous #2/0 AWG
Copper Conductor
from Air Terminal

to Primary Ground Rod

Supplemental (as
required) Copper
Clad Ground Rod
%" x 10" Typ.

Continuous #2/0 AWG
’\l Copper Conductor
from Air Terminal
to Primary Ground Rod
— = (See ITS(5))

| —— Handhole

1
|
1" Dia. PVC L

C%i | —

Number of Anchor
Bolts Varies

6-0" le. @

) 1" Dia. PVC |
#2/0 AWG Grade [ o1 d
Bare Copper

l
o
MIN

[

Anchor Bolt —|=

in.

Primary Copper-Clad
Ground Rod \
%" x 10" Typ. "
L
2-2" PVC Schd 40 (Comm.) ———— =
1-2" PVC Schd 40 (Power) { |
Unless Otherwise Shown
on the Plans (Only
one of three 2" conduits
shown for clarity)

]

S
= — Conduit for 2/0
&% Lightning
Protection
— Conductor to
I Ground Rod

¥
TARRTATA

Continuous #2/0 AWG—/

Copper Conductor Bond
to the Ground Rods | |

(As Required) B E — B
o\ LT ™ I v
i —
]
7r======>
L U
L1 < e [l —
_4"/
Secondary Copper-Clad
Ground Rod
%" x 10" Typ.

(See Note 1.B.1 and 1.C.1) .
6'-0" Min.

Grounding System
Not to Scale

2'-6"
Min.

. 2%
= — 1" PVC Schd 40

Ground Rod
%" x 10" Typ.

C #2/0 AWG Bare Copper

Primary Copper-Clad
Ground Rod
%' x 10" Typ.

2-2" PVC Schd 40 (Comm.)

1-2" PVC Schd 40 (Power)x
Unless Otherwise Shown on

the Plans (Only one of three
2" conduits shown for clarity)

Grounding Conductor —/5(\

=
S

for Conduit. See Plans
for Size.

#4 AWG System
Grounding Conductor

Secondary Copper-Clad
Ground Rod

%" x 10" Typ.

(See Note 1.B.1 and 1.C.1)

Primary Copper-Clad

Continuous #4 AWG
System Grounding Conductor

Supplemental (as
required) Copper
Clad Ground Rod
%" x 10" Typ.

1%"-13 UNC Ground
Lug Opposite Handhole

Cabinet Ground

Bus Bar

| —— Cabinet Ground
Bus Bar
Il

y— Pole Mounted

Cabinet

%"-13 UNC ——

Ground Lug
Opposite
Handhole

3" Rigid Metal
Conduits

Grounding Conductor

—
| 7 Ad jacent Ground Box

Supplemental (as
required) Copper
Clad Ground Rod
%" x 10" Typ.

@,«

(See Plans for
Conductor Size)

#4 AWG System
/— Grounding Conductor

LL
11

A

Grade
~ A 4
b mhills =) -
T | e
~|=
1 Anchor Bolt | |«
= | S
N[=

\;l
I\\\F

A
|

_—

Grounding System with Pole Mounted Cabinet

Not to Scale

— 1" PVC Schd 40
—— Conduit for #4
== System Grounding
Conductor to

— Ground Rod
—=
— e
—
—=
L

Reference Notes:

@ Bond anchor bolts to rebar with #2/0 AWG jumper and two mechanical
connectors or by bending No. 3 bar on bottom template as shown and
wire tightly with ten turns of No. 10 wire or one mechanical connector.
Mechanical connectors shall be UL Listed for concrete encasement.

Cut PVC approximately 1 in. above concrete and install bell or bushing.
Align conduit as close as possible to point of attachment to base plate
to minimize bends in #2/0 wire.

@ Bond grounding conductors via cadweld or mechanical connector, rated
for size and number of conductors.

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

DETAILS

ITS(19)-17

ITS POLE GROUNDING

@ Provide and install a grounding type bushing on metal conduit terminations. FIE:irs(19-17. dgn ov:_TxDOT |m Tx|)01|ovn Tx001 |CKz TX0oT
Install a bonding jumper from each grounding bushing to the nearest ground ©7xp07 CONT_|SECT 08 HIGHWAY
rod, grounding lug, or equipment grounding conductor. Ensure all bonding 17 091500 228 VARIOUS
jumpers are the same size as the equipment grounding conductor. DIST COUNTY SHEET NO.

SAT BEXAR, ETC. 92
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44" Min. (Type 5 and Type 6)

/—Sunshield

24" Min. /— Sunshield
:[— i];— Vent

| 30" Min. , Sunshield
I |

L Vent E

26" Min. (Type 5 and Type 6) /—Sunshie/d
L ]

/Vent

No warranty of any
ility for the conversion

TxDOT assumes no responsi

The use of this stondard is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

Door Hinges
(Individual
Hinge Or
Full Length
Piano Hinge)

#4 Reinf.

No. 2 Corbin Lock
with Three-Point
Latch Mechanism

o

%" Dia. x 1'-4" (Typ.)
Anchor Bolts (4)
(See Note 1)

1" x 1" 45 Deg.
/ Edge Chamfer

i —p

Bars (Typ.)

Maintenance
Pad

Single Front ——— |

Door

Aluminum
Door Handle

Grounding Bushing —

6" Min.

—-— % Slope to Drain

.

Optional Rear
i Single Door
H (Configuration 2)

Optional Rear
Maintenance Pad

Grade

Grade

_W'

Maintenance Pad J

6 Mil Polyethylene
Moisture Barrier

Gravel Drain

-

6" Min.

After Conduit Has
Been Installed

Ground Rod
%" Dia. x 10" Long

Gravel Drain

A — —_—
%\ /Q\ #4 Reinf, —Z
Bars (Typ.)
#4 Reinf. Bars (Typ.) E
1 15" Grout Placed

6" x 6" No. 6

Welded Wire Fabric or

No. 4 Reinf. Bars Evenly
Spaced on a 10" x 10" Grid

R

Moisture Barrier

Conduit as Required
(See Plan Layout For
Conduit Size, Type, And
Quantity)

Ground Rod
%" Dia. x 10" Long

Optional Rear
: Doors
: (Configuration 2)

Optional Rear
Maintenance Pad

6" x 6" No. 6
Welded Wire Fabric
or No. 4 Reinf. Bars
Evenly Spaced on a
10" x 10" Grid

#4 Reinf. Bars
(Typ.)

% Slope to Drain —s

Extend Concrete Pad
1.5" For Type 5
(Medium) Cabinets
with One Large Door

(Typ.)

—

1 - 1" PVC Conduit
for Wire to Secondary Copper
Clad Ground Rod %" x 10'

Typ. (See ITS(18))

1" x 1" 45 Deg
Edge Chamfer (Typ)\

o 6 Mil Polyethylene
Ground Rod Moisture Barrier
%' Dia. x 10" Long —H_

(See ITS(18))

%% S/ope to Drain —

P
/—Ven[ Door Hinges
g
(Individual
Hinge Or s
Full Length
Ek Piano Hinge)
Door Hinges
(Individual Hinge Or
Full Length Piano Hinge)
No. 2 Corbin Lock
with Three-Point Aluminum
Latch Mechanism Door Handle
e s Y e W e e e s W e :
Y Y e Y 30 i g :
e Y Y W Y W e Y Y %" Dia. x 1'-4" (Typ.) :
Y Y Y e Anchor Bolts (4) .
Y Y Y e :
[ Yy — " — a— (See Note 1) .
Y Y i e W z
Y Y Y e Z
e e Yy 1" x 1" 45 Deg. :
Y Y e Y e H
N — d— — N — — a— Edge Chamfer :
P e e e e .
Maintenance §
. Pad N 4
— — 0 — = o B — —
! T 1 = -i T T ii
! | | ! H
—Q—I'—I T —|—‘—| = %% Slope to Drain —e, "
1 T T A || | | ||
_h_l_ ||t | v ————— t+--—--—-- —.‘U_r
g — — —— —— —— —— p—
W \ 1 6 mi Po/yerhylenej =
— #4 Reinf. Bars Moisture Barrier

Gravel Drain—~

6" Min.

Ground Rod

1 %" Ground Placed After
Conduit Has Been Installed
Conduit as Required

(See Plan Layout For
Conduit Size, Type, And

%" Dia. x 10" Long Quantity)

(See ITS(18))
Primary Copper-Clad
Ground Rod
%" x 10" Typ.

(See ITS5(18))

Optional Rear

For Dual-Door
Cabinets

Maintenance Pad

Extend Concrete Pad 1.5
For Type 5 (Medium) Cabinet
with One Large Door on Both
Front and Back of Cabinet

o s f I o (See 175(18)) - \ e A ——
Refer to Plans for Conduit \ ‘) ©
1 x 1" 45 Deg Size, Type and Quantity + 4+ + + + + —B:' Y i Sy j
Edge Chamfer (T g
ge Chamfer ( yp) 1" PVC Conduit primary Copper-Clad + 4+ + 4+ + + / O O - S S S | & S
6" x 6" No. 6 forcgvﬂ;;jirt%lgscgﬁgs% Optional Rear Maintenance #4 Reinf. Bars (Typ)—<_\ 5 s O \_—@onduff Area (,]0”XZ§”) . S
Welded Wire Fabric or Rod %' x 10 Typ. Pad For Dual-Door Cabinets + 4+ + 4+ + + N AR LIRS NS ST LT
No. 4 Reinf. Bars Evenly bl \ | | =)
Spaced on a 10" x 10" Grid (See ITS5(18)) . + 4+ 4 4+ + + | i |
- N ... . < .
LA s S "y [~ : . N g
ol . 6" x 6" No. 6 :\D [o m— Conduit Area (8"x16") N
+ + + + \ \ o N Welded Wire Fabric or T -
\ Fn o No. 4 Reinf. Bars Evenly
_|_ _|_ _|_ _|_ Spaced on a 10" x 10" —® T
' [l s I ORI I ]
= + 4+ + 4+ + + 5n 5 |l —— Conduit Area (10"x16") o &
N #4 Reinf. Bars (Typ.) —<{|- __| O O [TT—t—conauit area (16'x14" + + + + + + //'O Ol &= &+ & = S
+ + + + + + Conduit as Required ——
> : 3 r 3
2 ‘ + 4+ 4+ + + 4 1
+ o+ o+ + 4+ o l Al oS
i 36" 3 3 36" 18"
36" 3" 9" Min. 16" 9" Min.
6" 70"
11" Min, 16" 11" Min, 106"
74" Min. 142"
83" Min.
. Type 5 (Medium) & Type 6 (Large) Cabinet = Trafflc
Type 4 (Small) Cabinet LD ( ) L0 (Large) - Operations
I Texas Department of Transportation s,;‘;’,ﬁ,’;’:'d

General Notes:

DATE
FILE

ITS GROUND MOUNTED

1. Details of anchor bolt location to be furnished by the cabinet manufacturer. . Foundation will be subsidiary to Special Specification "ITS Ground Mounted Cabinet.
Size and length of anchor bolts shown in details may vary by manufacturer.
. Ground cabinet as required in cabinet specifications and as detailed on ITS(18) in CAB I NE T FOUNDAT ION
2. Modify concrete base dimensions to fit required cabinet type. accordance with the National Electric Code (NEC). DE TA I L S
3. Ensure conduit area has gravel drain, 12" depth, course aggregate, grade No. 1. . Treat cabinet foundation with moisture sealant.
4. All concrete to be Class "A" in accordance with Item 421. . Type 5 cabinet foundation will have a slightly larger foundation than Type 6.
See foundation notes on details. I TS (2] ) - ] 5
5. Set the cabinet foundation level with the pavement surface, in unpaved area.
The foundation shall be a minimum of 4" above surrounding grade, or as . Drain pipe shall be screened for drainage portion below foundation in gravel. FILE:  its(21)-15.dgn ON:  TxDOT |CKx TxDOT|owx TxDOT |CK: TxDOT
approved by the Engineer. © T1xDOT CONT |SECT J08 HIGHWAY
REVISIONS
6. Furnish any additional concrete which may be necessary to stabilize foundation Y 091500 228 VARTOUS
at unusual locations. oIsT COUNTY SHEET MO,
SAT BEXAR, ETC. 93
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No warranty of any

ility for the conversion
1-10 %'

3-6"

]3/4ul T

3" Standard Pipe (3.500" 0.D.,

0.216" Wall Thickness)

Typ.
R 5" x 3-4% x ¥

Cut Post to
Fit Pipe (Typ.)

2" Standard Pipe (2.375" 0.D.,

0.154" Wall Thickness)

Typ.

¢ %" Dia. Holes
For %" Dia. Bolts x 10"
(Hex Nut and Washers)

1Y
2y
:[U;]

91
5

1Y

———¢ Plate

\1/2” Plate

2 W

el w
III

TxDOT assumes no responsi
6"

s
<
o
“
a
N

Detail "A"

Pedestrian Rail

Pedestrian Rail Base Plate

%6

6" Min.
2'-4" Max.

0" Min.
2'-4" Max.

8 Min. (Type 4 and 6)

10" Min. (Type 5)

6'-6" (Type 4)

8 Min. (Type 5 and Type 6)

Reinforcement Bar L
#4 Bar gu) 12" Spacing

Reinforcement Bar U

#4 Bar @ 6" Spacing

The use of this stondard is governed by the "Texas Engineering Practice Act".
of this standord to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

See IT5(21)

See IT5(20)

See ITS5(21)

Pedestrian Rail
(When Required}\

See Detail A \

Retaining Wall
side wall

Varies

3" Min. 2'-6" Min. See IT5(20)

2'-6" Min.

3" Min.

Varies

Cabinet
(See ITS5(20))

Retaining Wall
Back Wall
6" Mipr

#4 Bar L @

grade

12" Spacing
#4 Bar U @
6" Spacing

Constr. Joint

6" x 6" No. 6

Welded Wire Fabric or

No. 4 Reinf. Bars Evenly
Spaced on a 10" x 10" Grid

T i ket 2

Bars (Typ.)

% 12" Min.
6 min, S
7
|
|

Gravel Drain =

Sloped Grade Cabinet
Side View

KCabimet Foundation 16 Mil Polyethylene

(See IT5(21)) Moisture Barrier
Conduit as Required

(See Plan Layout For

Conduit Size, Type, And

Quantity)

Ground Rod
%" Dia. x 10" Long
(See ITS5(18))

Pedestrian Rail
(When Required)
See Detail A

—— Cabinet
" (See ITS(20))

Retaining Wall

Retaining Wall Side Wall
Side Wall
S
: — #4 Bar U @ =
= 6" Spacin H
S P 4 5
N ~
| Grade -
Y |
&z
///.5 - - ST
= Cabinet Foundation =
© #4 Reinf. - (See ITS(21)) 5
Bars (Typ.) _
6" x 6" No. 6 6 Mil Polyethy[ene

Welded Wire Fabric or
No. 4 Reinf. Bars Evenly
Spaced on a 10" x 10" Grid

Sloped Grade Cabinet

Front View

Moisture Barrier

Gravel Drain

DATE
FILE

General Notes:

1. Details of anchor bolt location to be furnished by the cabinet manufacturer.
See ITS5(21) for size and type of anchor bolts. May vary by manufacturer.

2. Modify concrete base dimensions to fit required cabinet type.

3. Ensure conduit area has gravel drain, 12" depth, course aggregate, Grade No. 1.

4. All concrete to be Class "A" in accordance with Item 421.

5. Set the cabinet foundation level with the pavement surface, in unpaved area.
The foundation shall be a minimum of 6" above surrounding grade, or as

approved by the Engineer.

retaining wall rebar is integrated into maintenance pad.
6. Furnish any additional concrete which may be necessary to stabilize foundation at 12. Pipe for pipe rail must conform to ASTM A53 GR B, or A500 GR B. Posts and fning w ' fnteg ! ! p ©Tx00T___ June 2015 SECT 408 HIGHHAY
unusual locations. plates must be ASTM A36. All steel components to be galvanized unless otherwise REVISIONS 00 228 VARIOUS
shown in plans. DIST COUNTY SHEET NO.
SAT BEXAR, ETC. 94

7. Foundation will be considered subsidiary to Special Specification "ITS Ground
Mounted Cabinet."

8. Ground cabinet as required in cabinet specifications and as per National Electric
Code (NEC).

9. Treat cabinet foundation with moisture sealant.

10. Type 5 cabinet foundation will have a slightly larger foundation than Type 6.
See foundation notes on details.

11. Drain pipe shall be screened for drainage portion below foundation in gravel.

13. Pedestrian rail anchor bolts must be %" diameter ASTM A307 Grade A bolts
(or A36 threaded rods with one tack welded hex nut each)
with one hex nut and one hardened steel washer at each
bolt. Threaded rods may be 0.557" minimum diameter
with rolled threads. Nuts must conform to A563
requirements.

14. Exposed edges of pipe rail and pipe rail posts must
be rounded or chamfered to approximately %" by grinding.
Provide an end cap at either end of pipe railing.

15.  Welded wire mesh not required in maintenance pad area when

=t
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ITS GROUND MOUNTED
CABINET FOUNDATION
ON SLOPE DETAILS

ITS(22)-15

FILE:  its(22)-15.dgn

on: TxDOT |CK: TxDOTlowx TxDOT |cm TxDOT
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No warranty of any

ility for the conversion

TxDOT assumes no responsi

incorrect results or domages resulting from its use.

Detectable Underground Metalized Mylar
Conduit Marking Tape

"TxDOT Conduit and Fiber Optic Cable
System - Call TxDOT Before Proceeding"

NP
: /——See Note 15.

Finished Grade

"

_
Min.

1

Backfill Soil
(See Note 3)

18" Min.

Location for PVC Conduit
for Electrical Use When
Located in Same Trench

Per Item 618
(See Plans for Size
and Quantity)

36" Min.
(See Note 2)

6"

1'-0" Min.

Flowable Backfill or
Concrete Encasement
(See Notes 4 and 5)

/—— Conduit Spacers
2" Min. Spacing

18" Min.

3" Dia. ITS Conduit Reserved
for Communication Use
Per Item 618

2" Min. Sand Layer’/‘: r-o
EA

ITS Conduit Backbone Trench Vertical Spacing

Two Conduit System

See Detail "A"

Detectable Underground Metalized Mylar
Conduit Marking Tape

"TxDOT Conduit and Fiber Optic Cable
System - Call TxDOT Before Proceeding"

N
SIS
S — See Note 15.

Finished Grade

Backfill Soil
(See Note 3)

Location for PVC Conduit
for Electrical Use When
Located in Same Trench

Per Item 618
(See Plans for Size
and Quantity)

I
18" Min

36" Min
(See Note 1)

1'-0" Min.

Flowable Backfill Or
Concrete Encasement
(See Notes 4 and 5)

18" Min.

Conduit Spacers

3" Dia. ITS Conduit Reserved ; .
2" Min. Spacing

for Communication Use
Per Item 618

— See Detail "A"
1'-6" (Typ.)

2" Min. Sand Layer

ITS Conduit Backbone Trench Vertical Spacing

Four Conduit System

Flowable Backfill Or
Concrete Encasement
(See Note 4)

i ]
‘l LZ” Min. Sand Layer
Spacer: Subsidiary to Conduit

to be Anchored to Avoid
Movement during Backfill

Section A

Flowable Backfill Or
Concrete Encasement

(See Note 4)

60" Min.

CZ” Min. Sand Layer

Spacer: Subsidiary to Conduit
to be Anchored to Avoid
Movement during Backfill

Section B

Saw Cut

Match Existing
Pavement Material

See Notes 12,
13, and 14, /—
Existing Riprap Rebar
or Pavement Mate/*ia/\ \ //' (Where Applicable)

e

’ Z/Z:ee Note 15
Concrete Encasement

2" Min. Spacing
ITS Conduit Backbone

_/ AN
2" Min. Sand Layer

K (See Notes 3 and 4)
Conduit Spacers
p—

(See Detail "A")
9" Min. (Two Conduits, Vertically Stacked)

16" Min. (Four Conduits, Vertically Stacked)

Open Cut Trenching Details

The use of this stondard is governed by the "Texas Engineering Practice Ac

kind is made by TxDOT for any purpose whatsoever.

of this standard to other formots or for

DISCLAIMER:

Detectable Underground Metalized Mylar

Finished Grade Detectable Underground Metalized Mylar

DATE
FILE

Finished Grade Conduit Marking Tape Conduit Marking Tape HDPE Duct PVC Stub Tapered Plug
"TxDOT Conduit and Fiber Optic Cable "TxDOT Conduit and Fiber Optic Cable
System - Call TxDOT Before Proceeding" System - Call TxDOT Before Proceeding"
S < S <
Backfill Soil 1|5 —— See Note I5. Backfill Soil —_ | 4|= - See Note 15. J
(See Note 3)\ ) (See Note 3) 4" (Nom.) PVC or HDPE Domed Cap PVC-HDPE End Bell
S — S ITS Conduit Reserved Coupling Duct Terminator
Location for PVC Conduit 4" E . . ? for Fiber Optic Cabling
for Electrical Use When & N L()zcatl[:_o/n ftO( P/VE CO"/%M{N 4 o N Per Item 618 (See Note 9)
Located in Same Trench | Sl or ZC rical use e/n Tl Sl
Per Item 618 =3 Located in Same Trench =3 Other Threaded Threaded Tapered Plug
(See Plans for Size = per Item 618 Bl = Duct Material PVC Stub
i 2w (See Plans for Size RS
and Quantity) ™y ; ™y —_— R —
é : ) Cm 3 T1 -
O - O 4" (Nom.) PVC/HDPE ITS
6 Conduit w/ Inner Ducts Jdc Coupling
- S < N Reserved for Fiber Optic Domed Cap (PVC Threaded Fitting) End Bell
= N = 6 6 6 . 6 Cabling (See Plans for Duct Terminator
N N Material Type and Inner
< < Duct Size and Quantity)
=~ . =~ . (See Note 9) )
o L — Flowable Backfill or & o L — Flowable Backfill or < PVC Conduit Tapered Plug
Concrete Encasement S Concrete Encasement =
(See Note 4 and 5) R (See Note 4 and 5) <
. Xt X
: Sonauit spacers - - 4" (Nom.) Dia. Multi-Duct IT a _Z ' ' '
See Detail "A'——| 2" Min. Spacing ( 0’,”-) 2la. U 5’: UQ 9]
7 See Detail "A" A Conduit with 4-1 %" Dia.
% 3" Dia. ITS Conduit Reserved 3" Dia. ITS Conduit Reserved ,I:nger gurf_fSCRﬁ?Wed for Domed Cap End Bell
1'-6" (Typ.) for Communication Use | _G" for Communication Use Iber Optic Cabling .
j per Item 618 . 2-6" (Typ) Per Item 618 (See Note 8) Duct Terminator
2" Min. Sand Layer B v Min. Sand Layer . . o . .
: v R Typical Conduit Fitting Combinations
—Detal/ A 2 Conduit and Single Conduit Configuration
ITS Conduit Backbone Trench Horizontal Spacing (Alternative) ITS Conduit Backbone Trench Horizontal Spacing (Alternative) Conduit Types
Two Conduit System Four Conduit System (See Plans for Type and Quantity) SHEET 1 OF 2
General Notes: §® Traffic
—_— ) ) ) , ) ) = Operations
1. Construct the ITS conduit backbone system by vertically spacing conduit, unless field constraints, obstructions, or 9. Conduit per Item 618, "Conduit" (See Plans for Material Type and Quantity). . Division
utility conflicts require horizontal spacing of conduits. Both vertical and horizontal spacing configurations have Texas Department of Transportation Standard
been detailed for contractor information for construction. 10. Provide a single 1/C #14 insulated wire in conduit runs which have been identified in the plans to carry
fiber optic cable. Provide UL listed solid copper wire with orange color low density polyethylene insulation
2. Install ITS conduit backbone system a minimum of 42 inches from finished grade to the top of the conduit unless suitable for conduit installation rated for temperature range -20 C to 60 C and a voltage rating of 600V.
otherwise directed or to avoid conflicts or field conditions such as utilities or obstructions. This wire will serve as a tracer, or locate, wire for locating underground conduit containing fiber optic
Vary depth of the trench in order to pass over/under any existing utilities. Refer to ITS Conduit Obstruction cabling and will be paid for under Item 620, "Electrical Conductors."
Crossing Standard ITS(35) for further detail. I TS CON DU I T
11. Provide a flat pull cord in all empty conduits and innerducts. Provide a pull cord with a tensile strength
3. Perform trench excavation and backfilling in accordance with Item 400, "Excavation and Backfill for Structures.” of 1,250 Lbs. minimum and have foot markings to determine length installed. Pull cord and installation to
be subsidiary to various bid items. TRENCH DE TA I L S
4. When a trench depth greater than 24 inches can be achieved from the finished grade to the top of ITS conduit,
encase the conduits with flowable backfill in accordance with Item 401, "Flowable Backfill." Use Class B concrete 12. Remove saw cut width to accommodate conduit installation.
as a substitute in accordance with Item 421, "Hydraulic Cement Concrete" at the discretion of the Engineer.
13. Replace rebar as necessary, lapped and tied a minimum of 3 inches to existing rebar.
5. When a trench depth of less than 24 inches is required due to field conditions, encase the conduits in I TS (2 7 ) - ] 6
Class B concrete in accordance with Item 421, "Hydraulic Cement Concrete." 14. Replace broken pavement materials with similar materials to exact shape, and thickness of existing.
6. Concrete encasement will be paid for under Special Specification "ITS Multi-Duct Conduit" or as shown on the plans. 15. Place marking tape a minimum of 1 foot - O inches below grade when no other electrical marking tape required, or FILE:  its(27)-16.dgn on: TxDOT |‘:"x TXDOT"”" TxDOT |CK: TXDOT
8 inches below electrical marking tape when provisioned under Item 618. (@©7TxDOT  FEBRUARY 2016 CONT [SECT NG| HIGHWAY
7. Provide ITS PVC conduit identified for electrical and communication use in accordance with Item 618, "Conduit." REVISIONS 091500 228 VARIOUS
16. Provide a 1/C #8 insulated grounding conductor within one inner duct of a pre-assembled multi-duct when Sheet Detal‘ls
8. Provide ITS multi-duct conduit identified for fiber optic communication use in accordance with Special no other grounding conductor is provisioned for in the plans. — DIST COUNTY SHEET NO.
Specification "ITS Multi-Duct Conduit." Nol to scale
p SAT BEXAR, ETC. 95
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DISCLAIMER:

No warranty of any
ility for the conversion

TxDOT assumes no responsi
incorrect results or domages resulting from its use.

Fiber Optic Cable Marker
(As Required - See ITS(42))

ITS Ground Box

Type 1 (See ITS(37))
Type 2 (See ITS(39))
Existing Pavement
Electrical Ground Box
See ED Standards

Finished Grade
Existing
Stabilized Base

Electrical Conduit
] (See Plans for Type
Size and Quantity)

Electrical Ground Box
See ED Standards

DRI )

SRR

Sch. 40 Steel Casing
W/ Cement Sand Slurry

(Req'd for Depths Shallower than 48" to Top of Conduit).

(See Detail "A")

Typical Conduit Installation Jacking
or Boring Beneath Existing Roadway

Concrete Conduit
Encasement

Fiber Optic Cable Marker
(As Required - See ITS5(42))

ITS Ground Box
Type 1 (See ITS(37))
Type 2 (See IT5(39))

ITS Conduit (See Plans
for Material Type, Size
and Quantity)

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

of this standard to other formots or for

Fiber Optic Cable Marker
(As Required - See ITS5(42))

ITS Ground Box

Type 1 (See ITS5(37))

Type 2 (See ITS5(39)) .

Existing Pavement

Existing
/\Stabi/ized Base

Electrical Conduit
] (See Plans for Type
Size and Quantity)

Electrical Ground Box
See ED Standards

Finished Grade

Electrical Ground Box
See ED Standards

Sch. 40 Steel Casing
W/ Cement Sand Slurry

(Req'd for Depths Shallower than 48" to Top of Conduit).

(See Detail "A")

Typical Conduit Installation Jacking
or Boring Beneath Existing Roadway
(Where Concrete Encasement Not Reguired)

Fiber Optic Cable Marker
(As Required - See ITS5(42))

ITS Ground Box
Type 1 (See ITS5(37))
Type 2 (See ITS5(39))

N

-—

ITS Ground Box
Type 1 (See ITS(37))

Type 2 (See ITS(39))

5'-0" Min.
Varies

(Min.)

48" Radius

Fiber Optic Cable Marker
(As Required - See IT5(42))

\l/__

ITS Conduit
(See Plans for Type
Size and Quantity)

Electrical Conduit
(See Plans for Type

Size and Quantity)

Electrical Ground Box
See ED Standards

i | Edge of Pavement —/

Typical Roadway

| | Edge of Traveled Way—/

Schedule 40 Steel Casing
| with Cement Sand Slurry

. Pressure Grout (When Required)
| (See Detail "A")

Edge of Traveled Way\

5'-0" Min.
Varies

Electrical Conduit
(See Plans for Type
Size and Quantity)

48" Radius
(Min.)

E re
IS Conduit ——

(See Plans for Type
Size and Quantity)

ITS Ground Box
Type 1 (See ITS(37))
Type 2 (See ITS(39))

o‘\Fiber Optic Cable Marker

: | Edge of Pavement \

(As Required - See ITS5(42))

Bore Under Pavement

ITS Conduit (See Plans
for Material Type, Size
and Quantity)

and Quantity).
Steel Casing

(See Notes 4 and 5)

Pressure Grout W/Cement

Sand Slurry (Sprue Hole for

Pumping Grout

Steel Casing Detail "A"

Not Shown)

I:/— Pavement
j\¥Stabi/ized Base

ITS Conduit (See Plans
for Material Type, Size

General Notes:
1.

. Jack or bore in accordance with Item 476, "Jacking, Boring, or Tunneling Pipe or Box" except for measurement and
. Furnishing and installation of pressure grouting will not be paid for directly but considered incidental to Special

. When boring under pavement shallower than 48 inches from finished grade to top of conduit, provide Schedule 40

. When a depth greater than 48 inches can be achieved from finished grade to top of conduit, provide Schedule 80 PVC.

. Ensure all conduit bends are in conformance with the latest edition of the National Electrical Code.

. Provide GPS coordinate points to the District for all ground boxes installed, and shifts or deviations of the

Typical conduit installation details for jacking or boring beneath existing roadway is diagrammatic in nature.
Roadway cross-slopes may vary for each crossing.

payment.
Specification "ITS Multi-Duct Conduit" or Item 618, "Conduit."

steel casing under pavement to encase the conduit system. Provide steel casing of a size to accommodate ITS conduit
and electrical conduit as shown in the plans. Provide a minimum 20 percent void space around all conduits. Steel
casing will not be paid for directly but considered incidental to Special Specification, "ITS Multi-Duct Conduit" or
Item 618, "Conduit."

No steel casing required unless otherwise directed.

conduit alignment from the plans required to avoid obstructions or utilities. Take GPS coordinate points at the
start of the transition, at the point of curvature, and at the end of the transition at the point of tangency.

30° 50
5° Deflection

11 ¥° Bend

:9 10'R 22 ¥° Bend
N 10'R F/q
11 ¥° Bend 22 ¥° Bend

No Deflection

30° Turnout Detail 45° Turnout Detail

No Deflection

3 - 11 %° Bends

SHEET 2 OF 2

=t

I Texas Department of Transportation

Traffic
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Division
Standard

Yo

Bend

90° Turnout Detail

ITS CONDUIT
BORE AND STEEL CASING

DETAILS
ITS(28)-16

Document the turnout radius and installed depth. Provide GPS coordinate points in NAD83 coordinate system and -
be accurate to 5 feet. FILE:  i+s(28)-16.dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT
Provide this arrangement of conduit and fittings or approved
equal at all 30°, 45°, and 90° bends, horizontal and vertical, to ©rxpot FEBRUARV 2016 CONT_|secT 08 HiGHAY
I achieve a nominal 10" conduit radius for pre-assembled multi-duct Sheet Detail EVISIONS 091500 228 VARIOUS
Ll conduit. See Note 7. 20eel_Detdlls DIST COUNTY SHEET NO.
== Not (o Scale
S0 SAT BEXAR, ETC. 96
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

The use of this stondard is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

3" Dia. x 5%" Min. Length 3 Di 51 Min. L iy Cast-In-Place Cast-In-Place
Concrete Expansion Anchor Bolt C4 /a.t XE 2 i ingh7 Bol Concrete Slab Concrete Slab
4%" Nominal Embedment Min oncrete Expansion Anchor Bolt (Full Depth) (Full Depth)
2 ) T e 4%" Nominal Embedment Min. (Typ.) Rod Head (Typ.)
) 50751b Tension and S o v 5075/h Tension and a%e . Slab
Intermediate ZOQOO/b Shear Capacity .;‘DJ: :. Intermediate 109001b Shear Capacity L e 00 Intermediate Reinforcement
Type o o S5aad Pee Type 2. VI oo Type A N\(Typ.)
Support DOAOA’A"A . o N 240\{@7 Support g:,: . : S ;“LE.‘B Support 1 77
aa e ° ° £, - A O O O O © O
0 P P‘A" | ﬂDqAa ale e X \ \
% aale aale va Pa s LY —+
FIENY 2 W% ;ahg:v | ;0&4" a © o o o o
A : - Nt (
/ %" Galvanized
Hexnut: ——<— — Y Thickness Support I~— 1" Thickness Support Remfww%‘;? ¢ Threaded
%-10 UNC ] Mounting Bracket , Hexnut: ~—| 6% Mounting Bracket Typ Anchor Headed
4 A$TM Al23 Hovt 7"-10 UNC Typ) ASTM A123 Hot 5" Galvanized Rod (Typ.)
. tLOVEk ﬁnd N ] Dipped Galvanized Lock And \ S Dipped Galvanized Threaded T
a #y;; /ﬁ E (See Detail A) Flat W?Tsher) /ﬁ E (See Detail A) # x 2 ASTM A123 Anchor Headed /I-’/Z[rngi’f \
’ 1 I — 3" RMC yp- i I L — ITS 4" Conduit, Hot Dip Galvanized : Rod (Typ.)
Capscrew: —— d _ ‘V (Per Item 618) Capscrew: — 1 | E/ 4" Dia. Nominal Size @ 30 RMC Trapeze Hanger " RMC
3"-10 UNC x 21" I y %10 UN(,P « 21 q- H (See Plans For Material Type) ‘ (Per Iten 3" RMC ———] | (Per Item 618) \ |
(Typ.) M - H " RMC (Typ.) H Al 618) (Per Item 618)
— (Per Item 618) ' — ] = +
i —~
: = ~N T - T
S Z ~
SR T T A+ - e ¢ | 20E il
Q. >
iy = @ @ R g Support + Ns % § o 'é s
SV L N LN R\:‘g Angle Top \ Y/ \vg
/ S x4 x Y ) | =—| 7 : ’l»f
BES A s ASTM A123 ITS 4" Conduit, - -~
Support ——| | I N Hot Di - " Di i ITS 4" Conduit, —¢
Anale T N[ = Dip 4" Dia. Nominal Size . .
ngle Top = Galvanized (See Plans For Material Type) 4" Dia. Nominal Size IIQ 3]] /
x4 x = . (See Plans For Material Type) | 7 ITS 4" Conduit —
ASTM A123 3" RMC IN— Conduit Hanger . . Poi —
i — =] =X (Per Item 618) I-4%" Round Tube Support Manufacturer 6% 4" Dia. Nominal Size
Ga/I\j;rs/ZDéZ I 1 Fiberglass Spacer Hanger Roller Hanger System 70 (See Plans For Material Type)
1 | | (Typ.) . . i Manufacturer Roller Side View
. 6" Square Slde VIGW Hange/‘ System e ————
Conduit Hanger — 4 . . Tube Fiberglass or o oo Not to Scale
Round Tube (Typ.) ITS 4" Conduit, — Support
Fiberglass Spacer ey fSEZ,%/;vnosm,Fnjr/ Size Hanger
Suni%;e;ngggi — (T;p; Waterial Type) Side View Underside ITS Conduit Roller Hanger
Underside ITS Conduit Hanger oL Underside [T.S Condlwt anaer For Newl Constr'uct/on'
>x2 Conduit Confiduration (2x1 Conduit Configuration) (I1x2 Conduit Configuration)
—
General Notes:
Support Angle Top ¥ x 6"
4" x 4" x ¥ /— i i 1. Use commercially designed multiple conduit support hangers 5. Ensure all conduit hanger steel shapes conform to ASTM A36
ASTM A]ZZB ASTM A123 Hot Dipped Galvanized as an alternative to the hanger details on this sheet. Submit and expansion anchors conform to ASTM A307 and are supplied with
Hot Dip Galvanized 3%'-10 UNC x 21" hanger details and specifications to the Engineer for approval minimum of one nut and washer per bolt. Galvanize all steel plate,
prior to using on project. shapes, and hardware per Item 445, "Galvanizing".
T ASTM A123 Hot
Threaded Rod: i i
%'-10 UNC x 1-8%" I = Ex Dipped Galvanized 2. Refer to the contract plans for conduit design and hanger 6. Use angle bracing on both sides of conduit support for conduit
(See Note 5) r 6" configuration requirements. For two (2) conduit configurations, anchor point hangers.
use the typical underside hanger or roller hanger system.
7. Refer to ITS(32) for expansion-deflection joint details.
Round Tube Fiberglass Top View Side View 3. Maximum spacing of intermediate conduit hangers is 5'-0" C-C.
1" Dia. x .105" Wall —L — 8. Provide a minimum of two (2) expansion joints at all bridges.
Vol to Scale Vot to Scale 4. Hangers vary in length, but do not allow conduit to hang Ensure expansion joint spacing does not exceed manufacturer
Flat Bar Fiberglass Square Tube Fiberglass below bridge beams. Refer to ITS(30) for minimum recommendations.
Y x o I " clearance requirement below bridge deck.
‘ “x 2 Detail A 9. Select conduit lengths so that couplings do not coincide
e with conduit hanger locations.
Underside ITS Conduit Hanger Spacer - Top View (Typ.) Support Mounting Bracket Detail 10, Allowable types of outer duct material for above ground ITS conduit
include rigid metallic conduit (RMC) and fiberglass.
%" Dia. x 5%" Min. Length 11. Ground all galvanized r/'gid‘ metallic (ondutt. (RMC) hangers per
Concrete Expansion Anchor Conerete manufacturer recommendations when electrical conductors present.
4%" Nominal Embedment Min. Expansion 12. Refer to ITS(30) for anchor details through pre-stressed
o 50751b Tension and [*, Anch concrete panels
o i <0 nchor ) par .
Coee oo 109001b Shear Capacity < 150" Maximum

13. Bond all external structure mounted conduit throughout entire
length of run and ground the run at ground box locations
according to ITS(37) and ITS(39).

Between Expansion Joints
See Detail B

%'-10 UNC
Hex Nut

100" Typ. 75" Typ. \ 75" Typ. 100" Typ. A

(Max.) (Max.) ‘ (Max.) (Max.) ‘

Manufacturer

Underside Conduit
Hanger (Anchor
Support Location)

Brace Mounting Bracket Detail 0 O 0 0 O 0 Operations
I Texas Department of Transportation Division
Manufacturer P P Standard
Hanger Brace Adjustable
%"'-10 UNC

(See Note 5 and 6)

(At justadie) - f < L LA
Detail B 'L J‘ i l J‘ i k‘%i L (;_0) 1 ‘
D 5 5 )x< I 4 I ax. )x( ax. j ® Traffic

A < ITS CONDUIT
Note: Anchor Support — Expansion Joint — Split Stop Ring Intermediate Type HANGER DE TA I L S

1. Hanger support shown is a typical configuration. Support
Refer to General Note 1 on this sheet.

200008

=4

Notes:
2. Anchor supports are required for all conduit 1. Install conduit supports within 3'-0" of all enclosures and conduit terminations.

The number of intermediate supports varies based upon the distance between

I hanger configurations. 5 I TS (29) = ] 6

anchor supports. FILE: i 15(29)-16.dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT
A Underside ITS Conduit Underside Anchor Hanger Support Spacing (Typ.) * (@©TxDOT  FEBRUARY 2016 CONT |sECT JoB HIGHWAY
Anch Anchor Hanger Support (Typ.) Sheet Detail Fevisions 091500] 228 VARIOUS
sfﬁpgrrt = * Refer To BICSI Outside Plant Design Reference Manual (OSPDRM) M DIST COUNTY SHEET NO.
For Conduit Hanger Expansion Joint Placement Not to Scale SAT BEXAR,ETC. 37
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DISCLAIMER:

Note:

1. For installations on existing bridge decks using
precast concrete panels (PCP), locate expansion anchor
drilling locations to avoid pre-stressed strand in the

E‘g precast panels. Refer to standards for precast concrete
o panels for strand layout details. Bridge Rail
4= L
o¢ 7" Dia. x 5%" Min. Length
f_‘g Concrete Expansion Anchor Bolt
§° . 4" Nominal Embedment
re Pre_stressed Concrete Bridge Deck Minimum 5075 Ib tension and
g+ Deck Panels| | 10900 Ib Shear Capacity |

L |— .
28 . | .

- ] T —I |

Pre-stressed Concrete
Bridge Beam X\

2'-0" Min.

N Conduit Hanger Details
(Refer To IT5(29))

TxDOT assumes no responsi

i & conduit Hanger |

incorrect results or domages resulting from its use.

| | L/2

Structure Mounted ITS Conduit - Concrete Bridge Deck With Precast Panels
Refer To ITS(29) For General Notes

N

ote:

1.

4
Steel Bridge Beam —/ -

Position conduit hanger height to avoid conflicts with
diaphragms in the conduit runs.

Bridge Deck
R LR SR LR SPGB L RSP L PR S L S L P R SR SR L L SR L P T SR P L LA
9 R AR N AR A Nk R4 AR Y ¢ A Y AN WA A A
¢V 997 07 vV a4V, 997,747 0a Y. 09V, 997,997 vaV. 997 7a:7 va-7 v
|4 | ¢ )
I
— %"-10 UNC ; =Y
Double Lock |
o Hex Nuts \ o , @ i
(5l 1
< s \
a3
:‘gﬁg Steel Channel Support
N mxg Slotted Holes (Size As Required By Design)
,B-lgﬁi(”; Bracket Angle
3 ﬁ "9 (Size As Required
N NCER By Project Design)
ol = O >
BN it
-
(S| I
n 9o
T 3
<
'J"" L Conduit Hanger Details "J""

(Refer To IT5(29))

L/2

‘ L

|
(iZ Conduit Hanger
I
T

Typical Alternate Conduit Hanger Support (Steel I-Beam Mount)

Bridge Deck

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

of this standard to other formots or for

1.

General Notes:

The alternative mounting conduit hanger support mounting detail for 13.

steel I-Beam structures as shown is a suggested detail for steel

structures. Submit details for the configuration shown on this sheet

via shop drawings and include structural load analysis, support member

and connection design. Seal all calculations and shop drawings by a Texas P.E.

Provide a transition junction box for conduit access located
outside the abutments for bridge spans < 800 ft. For bridge
spans > 800 ft., locate an additional junction box for conduit
access near the mid-span/pier.

14. Provide ITS conduit of the type and configuration shown
2. Conduit hanger support mounting details for concrete bridge deck on the plans in accordance with Special Specification,
with precast panels as shown are a suggested method for pre-stressed "ITS Multi-Duct Conduit" or Item 618 "Conduit". Ensure all other
concrete beam structures. Submit any deviation from these details conduit is in accordance with Item 618 "Conduit" and as shown
via shop drawing and include structural load analysis, support member, and on the plans.
connection design. Seal all calculations and shop drawings by a Texas P.E.
15. Bond all external structure mounted conduit throughout entire
3. Locate auxiliary conduit hanger supports for steel structures at a maximum length of run and ground the run at ground box locations
5'-0" spacing. according to ITS(37) and ITS(39).
4.  For conduit loads located between beams exceeding 5 Ibs per ft, furnish
structural load analysis calculations for adjacent beams in the shop
drawing submission.
Bridge Beam o .
EZ.‘?/LS';%“XJL;%“U” Box 5. Submit design details for structure with cathodic protection in the shop
ITS Conduit 1 Stainless Steel drawing submission.
L (Refer To ITS(31)) 6. Do not extend conduit hangers below the bottom of the bridge beams (any
'? \ exceptions at end spans are subject to approval).
Conduit Mount Details 7. Drilling in pre-stressed beams or field welding of steel beams is not
ITS Riser S (Refer To ITS(34)) permitted. Submit any exceptions on a case by case basis for evaluation and
Conduit Bridge LJ[ approval by the Engineer.
>\_/< Column Attachment >< 8. Ensure all conduit hanger assemblies are furnished and supplied by the "
conduit hanger manufacturer. §® Traffic
1 I~ Oge;rg{lons
9. Galvanize all hardware and structural steel that is not stainless steel. ITexas Department of Transportation ivision
(] Ensure all bolt hardware used to secure hangers to steel structures P P Standard
conforms to A325 for high strength. Ensure all expansion anchors conform
to ASTM A307. Separate dissimilar materials for use of galvanized hardware
N—— with weathering steel girders.
10. Select conduit lengths so that couplings do no coincide with conduit hanger
— —1L= :»;:f//i’/ locations. ’ e ’ STRUCTURE MOUNTED
f o= =
i I = 11. Refer to Special Specification, "ITS Multi-Duct Conduit" or Item 618 "Conduit", I TS CON DU I T
_/_ - L - = for details on conduit mandreling and other testing required upon conduit installation.
Type 1 Or Type 2
) ITS Ground Box 12. Provide a flat pull cord in each conduit and inner duct to allow for installation
(Location As Shown On The Plans) of future cables to match 1250 Ibs-ft tension. Refer to ITS(27) for additional I TS (30) - ] 6
conduit details.
FILE: i t5(30)-16.dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT
: : i : TxDOT  FEBRUARY 2016 CONT [SECT NG| HIGHWAY
Underside Conduit Hanger Transition Detail ©
[ Sheet Detail REVISIONS 091500 228 VARIOUS
i W DIST COUNTY SHEET NO.
of fo Scale
== SAT| BEXAR,ETC. o8
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No warranty of any
ility for the conversion
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24" )

%" Dia. x 3%" Min. Length \ 24" , 16 G
Concrete Expansion Anchor NEM:USQS
Embedment As Per _f:f'- Stainless Steel Locking
Manufacturer Recommendations, o pte0t Junction Box Clip
Minimum 16001b Tension and 22%7. T
18001b Shear Capacity (Typ.) ITS Conduit Continuous Hinge |
(See Plans For Type, N ) :
One Size Larger Clamp P Slll;ze, Q?g gcuanéit)ﬁ Locking Clip —— Body Stiffener |
%" Hot Dip Than Conduit Size To er Item "Condui ith self tanpi - N
Galvamz:d ot o —\ Permit Temperature And_Special Specifications scrg/v/vs aSnQd /ngggéifﬁ 3 Neoprene Gasket N !
Support Channel Expansion Of Conduit ITS Multi-Duct Condurt)—/ safety/security i N
Fixed Clamp Back Channel mechanism. 1 eoprene
P See Conduit Fixed Clamp Details, ! Gasket
ITS Conduit — Clamp Size And Support Channel
(See Plans For Type, See Conduit To Match Conduit Size
Size, And Quantity) E/xpans/on i i i
(Per Item 618 "Conduit" Clamp Details 30 P v i . Neoprene Sealant Body Stiffener
And Special Specifications %' Dia. x 3%, M".”- Length NEAO%, eBne kSefanané And Backer Rod
“ITS Multi-Duct Conduit”) Concrete Expansion Anchor na backer Ro ) Leveling N
Ilambegm?nt AsRPer ot %" x 6" Min. Length Anchor Bolts %" x 6" Min. Length Anchor Bolts eveling Nut
Man‘u ac L;%%rmbegommen a 110”5' Embedment Per Manufacturer Embedment Per Manufacturer
]é?)lll)]%msh ension an Recommendation . Recommendation Side View
ear Capacity (Typ.) Front View —_—
Conduit Expansion Clamp Conduit Fixed Clamp
76,
, , 16"
Conduit Clamp Details (Tvp.) Locking

Clip

incorrect results or domages resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

of this standard to other formots or for

DISCLAIMER:

DATE
FILE

_ Neoprene /
Anchor Bolt Gasket
ITS Conduit Yo . Hex Nut
(See Plans For Type, %' Dia. x 3% Min. Length Bottom OF s
Size, And Quantity) Concrete Expansion Anchor Lock Washer Junction Box < N
(Per Item 618 "Conduit" With Heavy Hex Nut, Flat Washer N
And Special Specifications Minimum Pullout
"ITS Multi-Duct Conduit") Capacity Of 2 Kips
Minimum 16001b Tension and Body _/
18001b Shear Capacity (Typ.) Stiffener — @
Concrete Bridge Bent Cap, Flat Washer Neoprene Knockout
/—Br/dge Column, Or Abutment | [eveling Nut Anchor Bolt _/ gg;fiii/ous (Typ.)
%" Dia. x 3% Min. Length Conduit Clamp And Hinge
Concrete Expansion Anchor Clamp Back Galvanized
With Heavy Hex Nut, S . i X A
Minimum Pullout Anchor Bolt Detail TOQ View Isometric View
Capacity Of 2 Kips —— _——

Minimum 1600lb Tension and

" (May Vary On Mounting Scenario)
18001b Shear Capacity (Typ.) 5-0" Max.

!
Conduit Support Channel | E’g/tg//ﬁgn " " m : i P H
——  Hangers L 24" X 24" X 16" Stainless Steel Transition Junction Box Detail
%" x Conduit Size +¥" | ®
Galvanized Strap — Notes:
ITS Conduit @ [~ Burr Thread After Nut 1. Transition box as depicted is top mount. Actual anchor fasteners and knockout
(See Plans For Type, I— Is Tightened location will vary based upon mount location and manufacturer recommendations.
Size, And Quantity) .
(Per Item 618 ”Condu/};” ? \ | g 2. Secure the transition box cover using self tapping screws with industry
And Special Specifications safety/security mechanism.

“ITS Multi-Duct Conduit") Conduit Fixed Clamp Back Channel

1%
Typ.

3. Typical knockout locations shown are for diagrammatic purposes only. The number

ize Holes To Accommodate — o
S Holes To A date ———_| of transition boxes required at a given location will vary depending on the number
" Mounting Bolts (Typ.) ey - of conduits and cable storage requirements for cabling run(s).
ITS Conduit .
(See Plans For Type, Conduit Clamp )
Size, And Quantity) (Front) Clamp Back Side
(Per Item 618 "Conduit" || Galvanized To Match Conduit
And Special Specifications Size Per Manufacturer
"ITS Multi-Duct Conduit") R Specifications General Notes:
©
%" x Conduit Size +%" _/ » 1. Ensure all duct/conduit bends are in accordance with the latest version
(Support Channel) %" Typ. of the NFPA 70, National Electrical Code and as recommended by the
% " x Conduit Size +¥" xConduit Clamp manufacturer.
. (Back)
Galvanized 5(?0‘3’; Galvanized Support Channel 2. Utilize separate transition junction boxes for communications and
Existing Parapet %" Dia. Mounting Bolt With p — .- electrical conduit runs.
Wall (Center
Conduits On Wall) (’;EV‘%V))/ plex Nut And Washer 3. Maintain constant slope in all duct/conduit runs.
Side View TOQ View 4.  Ensure maximum spacing of conduit clamps is 5'-0" C-C.
5. Galvanize all hardware, including anchor bolts, nuts, and washers
Conduit Fixed C/amp Details per TxDOT Item 445, "Galvanizing". Ensure all expansion anchors -
form to ASTM A307. ° Traffic
Elevation View Side View comorm o J =k Operations
E—— 6. Provide a minimum NEMA 3R junction boxes. Construct all junction ITexas Department of Transportation SDt’Vlﬂond
boxes in accordance with manufacturer specifications. Install junction boxes anaar
in accordance with the latest edition of NFPA 70, National Electrical Code.
Reinforcin . . L
Bars 9 7. Junction boxes and associated appurtenances are incidental to

Conduit Expansion Clamp Details

PARAPET MOUNTED ITS CONDUIT

8. Install all conduit sweeps into junction boxes in accordance with

allowable bend radius of the installed cable. AND TRANSI T ION BOX DE TA I L

9. Install conduit support within 3'-0" of all enclosures and conduit
terminations.

10. CRgll;sE/tt.o ED standard sheets for additional details on parapet mounted I TS (3 ] ) - ] 6
Bottom Of Slab Insert FIe: its(311-16.dgn ON: TXDOT |cks TxDOT [ows TxDOT |cks TxDOT
%" Dia. Concrete Anchor ©TxDOT FEBRUARY 2016 CONT [SECT NG| HIGHWAY
, REVISIONS 091500 228 VARIOUS
Conduit Fixed Clamp Concrete Insert Detail Sheet Details o1t counr SHEET 1o,
Not to Scale SAT| BEXAR,ETC. 99
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

Conduit Hanger Support (Typ.)
(Refer to ITS5(29))

Rigid Metallic Conduit (RMC)
(Per Item 618 "Conduit")

Expansion Device Assembly*

leovecceee

RMC Adapter

External Grounding Strap (Typ.)—/

=
=]
Insulating Bushing J RMC Adapter J

lecvcocco0e

* For RMC, Provide Expansion
Device Containing External
Or Internal Copper Grounding

Strap And Bonding Jumper

RMC Conduit Expansion Device Detail (Typ.

The use of this stondard is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

150' |

! [

3" Total Stroke
1%" Extension
1%" Contraction

Max. Length
Between
Expansion Joints
(Or In Accordance
With Manufacturer
Requirements)

| O = ;a@@a@@@é‘

lepbgeccoee

Split Stop Ring Both Sides

ITS Conduit Expansion Device Placement (Typ.)

See ITS Conduit
Expansion Device Detail

Conduit Hanger Support Typ.

—

|———— See ITS Conduit
Expansion Device Detail

And To Butt With Anchor Hanger

Opening In Barrier

(As Per Design Drawings) Existing Rebar
Expansion Device
L I == Jd -1 - -z ]
v v - v v - .
N N RN N | — ITS 4" Conduit,
o " _ % _ 2 A 2 4" Dia. Nominal Size
- - (See Plans For Material Type, PVC
A = e = Ty T T T Ca or Fiberglass Inside Barrier Wall)
b o 4 o v e
Proposed Barrier Wall - . v > ' . v > °
(New Construction) (LY~ — T = [T v ~—v — \— 0
3" Total Stroke
1" Extension Proposed Rebar
1%" Contraction

ITS Conduit In New Construction Barrier Wall
Expansion And Deflection Joint Fitting (Typ.)

DATE
FILE

Innerduct Fixed At This
Location With Internal
Sliding Joint

Sliding Joint

(@©7TxDOT  FEBRUARY 2016 conT JoB HIGHWAY
ITS Conduit Expansion Device Detail ; REVISIONS 0915 228 VARIOUS
Sheet Details o1sT comTy HEET 10,
=
Not to Scale SAT| BEXAR,ETC. 100

I'-11"

3" Total Stroke
1%" Extension
1%" Contraction

4" Nominal Conduit Dia.
Ref

_______ 7 - - - -
| |

—_—— e — . — = — - —
| |

_______ 4 _— —_— - -

(See Plans For Material Type)

ITS 4" Conduit,
f4” Dia. Nominal Size

ITS Conduit Innerduct

Overlap Length

Per Manufacturer
Recommendation

Female End With New Lead-In
Coupling Body Fixed And Flush

To Fiberglass Outer Pipe

General Notes:

1. Install expansion device at all open joints, at each end of
bridge abutments and between bridge bents, allowing for
3" movement.

2. Provide a minimum of two (2) expansion joints at all
bridges. Ensure expansion joint spacing does not exceed
manufacturer recommendations.

3. Ensure conduit lengths are selected so that couplings do
not coincide with hanger locations.

4. Ensure all rigid metallic conduit (RMC) expansion devices are
constructed per manufacturer specifications.

5. Bond all external structure mounted conduit throughout entire
length of run and ground the run at ground box locations
according to ITS(37) and ITS(39).

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

DEFLECTION JOINT

EXPANSION /

ITS(32)-16

FILE:

its(32)-16.dgn

on: TxDOT |cm TxDOTlowx TxDOT |cm TxDOT
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

Approach Slab Pre-Stressed Bridge Deck Standard Notes:
\ Concrete Deck Panel \ 2
1

\ 1. If constant conduit elevation is maintained from the | Bridge Deck \ |

d 0 abutment backwall to the underside conduit hangers,

| provide an expansion joint sleeve (same size as conduit)

S with one travel overlap. If conduit elevation varies from | t
the abutment backwall to the underside conduit hangers, -
! provide an abutment wall mounted transition junction box
> (NEMA 3R rated).

1
ITS 4" Conduit, < . . € —] . —
4" Dia. Nominal Size A < 2. Provide separate pipe sleeve for each conduit through
(See Plans For Material Type) ‘_’? o n fgg(t)%(;/;tnggtcl[;vgi/l. Size sleeve per manufacturer | |
— I . . .

- - . T -=Z-=ZZ= i . ) Conduit Penetration*
4 Galvanized Pipe Sleeve .
____________ = =17 P e e A Typ. Bridge Beam )
RMC Conduit 7; Cap At End f J \ | |
R
//

20"

Coupling/Sleeve < (If Necessary)™ - | % |
24" x 24" x 16" Stainless Steel ;

J vPr;formvec; Junction Box Or Expansion - . + Bridge Beam . al

oint Materia Sleeve (Incidental To | |
Conduit Pay Item) ITS 4" Conduit,
4" Dia. Nominal Size
Abutment | (See Plans For Material Type) |
Backwall \
L/2 ;
ITS 4" Conduit, | é Conduit |
4" Dia. Nominal Size onduil
i Edge Of Core Hole-Seal . .
(See Plans For Material Type) Gap With Non-Shrink Grout .
< | [ |
Beam Beyond Section A-A (Typical Pipe Sleeve) ! I
I ]
'\( T * Showing Control Dimensions For Conduits
. . Thru Abutment Backwall. 2 x 2 Conduit
* End PVC Conduit, Begin i ;
Rigid Metallic Conduit (RMC) Configuration Shown.
Section Through New Construction Abutment Backwall Abutment Elevation

ITS Conduit Transition At Bridge Abutment Detail

The use of this stondard is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

Electrical Ground Box
15'-0" Min. (Per Item 624)

Guard Rail | (Location As Shown On The Plans)

ITS Ground Box

(Location As Shown On The Plans)
Type 1 (Refer To ITS(37))

Type 2 (Refer To ITS(39))

End Of Barrier

a ;

(Per Item 618)

| S - ] € Exterior Beam Win 7/
S : N - L Rail — \ winguall — /1
o T o[ f——=TF TR L— 175 conduit \|
: = — St S =5 P I
I - s == S S
> > ~ el E 0n=
° > PR 3 SN
- A<=cz? = 5 52
Shoulder \ | = \1 See Note 5| 8 N EFoccmeem———————— T k >
Y R ITS Electrical Conduit 45° Turnout Typ.*
v .

N | “ /\ A \ T

Z
Z
-
Ca : \
/J\|\|/ p :////’/ /\450 k Bridge Approach
= Conduit Clamp Slab

- N T (Refer To ITS(31))
-0’ —

See Note 5
Parapet Mounted Conduit Transition To Ground Detail

¥ Where Guard Rail Is Continuous, Adjust The

{;gfgf’;_dO“i[th(27) Conduit(s) To Clear Posts As Required.

For Trench Details)

Beam Span/2 |

Face Of Abutment
Backwall

Conduit Through Abutment Backwall Transition To Ground Box Detail

§® Traffic
= Operations

DATE
FILE

I Texas Department of Transportation s”,;‘;’,ﬁ,’;’fd

General Notes:

o

1. An alternative option to conduit mountings shown is Do not install junction boxes within paved shoulder area.

conduit encased within parapet or bridge structure

at crossings. Submit shop drawings and specifications 7. Ensure all work is in compliance with the latest edition of
to the engineer for approval. NFPA 70, National Electrical Code. I TS CONDU I T TRANS I T ION
2. Install expansion sleeves at bridge expansion joints and 8. Junction boxes and associated appurtenances are incidental AT ABUTMENT
per manufacturer recommendations. to ITS conduit.
3. For conduit crossings over bridges, provide ITS 9. For installation requiring ITS conduit transition within
communications junction boxes at 1000 maximum spacing mechanically stabilized earth (MSE) walls with select fill,
and electrical junction boxes at 450" maximum spacing. locate conduit to avoid reinforced straps. Refer to retaining I TS (33 ) - ] 6
wall standards for further details.
4. Keep all junction boxes sufficiently clear of guard rail or FILE:  its(33)-16.dgn on: TxDOT |cxx TxDOT|owx TxDOT |cxx TxDOT
other obstructions to maintain clear access. 10. Bond all external structure mounted conduit throughout entire
length of run and ground the run at ground box locations (©TxD0T _FEBRUARY 2016 CONT | SECT b HIGHWAY
5. Install conduit sweep at an angle that accommodates cable according to ITS(37) and ITS(39). , REVISIONS 091500 228 VARIOUS
bend radius. Do not exceed 45 degrees to the shoulder w orsT COUNTY SHEET NO.
line. Refer to IT5(28) for conduit turn-out details. Not to Scale SAT BEXAR.ETC 101
, .
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ility for the conversion

incorrect results or domages resulting from its use.

TxDOT assumes no responsi

Bridge Column

Conduit Hanger (Circular or Square)

(Refer To ITS5(29))

; Burr Thread After
Barrier Nut is Tightened
—»A
Bridge Deck
7 ITS 4" Comdu/t,J
= P | ) [ 4" Dia. Nominal Size
- H ; |7t - ) (See Plans For Material Type)
P Galvanized —] K N 3" RMC — Extension Coupler
I-Beam < 7 Steel Plate X (Per Item 618) Y Dia. x 1%" Typ.
—_ & N
r -I_ —— =z (Se_e Plate Lock Washers
T i I Detail Below) e = — = = = = = —— = —hr-? = %" Dia. Typ.
C I ] uU ullus i
/ Conduit d .
(Per Item 618 "Conduit" Hex Nut—| ‘
Transition Junction Box —"] And Special Specification %" Dia. Typ. See Plate Detail
(24" x 24" x 16") "ITS Multi-Duct Conduit")
(Refer to ITS(31)) 1 Lock Washers
¥ Dia. Typ.
. RSN N A Y ? e .. 2 0
I ) N%” Dia. x 4" Min. Length
Riser Conduit Attachments —/ A Hex Sleeve
| —— Bridge Column Concrete Expansion Anchor Bolt
Embedment As Per Manufacturers Galvanized Steel
] / Recommendation Threaded Rod
Minimum 40001b Tension and Lock Nuts " Dia. Typ.
76001b Shear Capacity (Typ.) %" Dia. Typ. \</ Gal ized Steel
_ alvanize ee
] "C" Channel
—
| —

(

Conduit To Ground Box —/

2" x 20" x Y" Thick Typ.
(See Section B-B)
Hex Nut
Y Dia. Typ.
5 5 4 4 . 3 4
Washer (Spacer)

ITS Ground Box

]
(Location As Shown On The Plans) Ile o ;
Type 1 (Refer To ITS(37)) Sl s %" Dia. | Galvanized Steel ‘Plate Y Dia. Typ.
Type 2 (Refer To ITS(39)) 3|3 /2" x 8% x ¥ Thick
|l = \O . Typ.
I ! O O O O N @) O\ " Dia. x 4" Min. Length
| = ~— 9. Dia. Hex Sleeve
g . Concrete Expansion Anchor Bolt
Galvanized Steel Plate | 20" | | 278 | Embedment As Per Manufacturers
2" x 20" x Y" Thick I i I 1 Recommendation
. , Typ. Minimum 40001b Tension and
ITS Conduit Riser 76001b Shear Capacity (Typ.)

Plate Detail

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

of this standard to other formots or for

DISCLAIMER:

DATE
FILE

Rigid Metallic Conduit (RMC)——

Typ.
Fitting vp
1'-0" Liquidtight Flexible %" Dia.
Metallic Conduit 5 5 4" 4" ﬁ]
(Per Item 618) 2" R
4{ «( . | —» B Galvanized "C" Channel
Oversized Clamp 2" x 20" x Y Thick
For Expansion Of b
Structure — Typ.
Conduit N
Abutment x I 175 (31) A O O O O\ ‘
1L For Clamp Details) ~— %¢" Dia.
=) Galvanized "C" Channel | » B 20" | Lt T -_.-3:._',,.
Surface Mounted 2" x 20" x Y" Thick f 1 '\(
Pull Box \ Typ.
< (Box Used For \ . . Il H '
Larger Movements) Conduit Section B-B C" Channel Detail View A-A
Fix Clamp Bridge aaee—— =
Superstructure
Conduit _/ Liquidtight F/exfblep H H H
(Per Item 618) Mealic Conduit ITS Riser Conduit Bridge Column Attachment
(See Note 1 For Length)
A General Notes:
\l -
1. Utilize an approximate length of flexible conduit at exposed connections of 2 times
anticipated movement or 4'-0" minimum.
; ; ; ; 2. Size all transition boxes and surface mounted pull boxes per National Electrical Code §® Traffic
Exposed Conduit Connections At Expansion Joints Article 314 boxes and fittings, Operations
I Texas Department of Transportation Division
3. For under bridge locations, ensure all junction boxes are kept inaccessible from general Standard
public and placed a minimum 10'-0" above surrounding ground.
Not 4. Refer to ED standard sheets for additional notes and attachment details for riser conduit.
otes:
- 5. See plan sheets for number and size of conduit(s) to be installed.
1. Bond all external structure mounted conduit throughout entire
length of run and ground the run at ground box /ogcat/'ons 6. Refer to ITS(33) for details involving conduit passing through the abutment. I TS CON DU I T R I SER
according to ITS(37) and ITS5(39). . ) . . .
7. Ensure maximum spacing between ITS riser conduit attachments is 5'-0" C-C.
2. The detail shown applies to conduit connections for conduit per Item 618 . o . ) .
and is not intended for conduit for fiber optic cable applications. 8. Install conduit supports within 3'-0" of all enclosures and conduit terminations.
9. Ground all rigid metallic conduit (RMC) hangers per manufacturer recommendations I TS (34 ) - ] 6
when electrical conductors present. e Tts(341-16.dgn o TADOT |CK:T><DOT|DW: 00T |cme[>0T
10. Ensure all expansion anchors conform to ASTM A307. (@©7TxDOT  FEBRUARY 2016 CONT [SECT NG| HIGHWAY
REVISIONS
11. Allowable types of outer duct material for above ground ITS conduit include Sheet Details 091500 228 VARTOUS
rigid metallic conduit (RMC) and fiberglass. W oIsT COUNTY SHEET NO.
SAT BEXAR, ETC. 102
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No warranty of any
ility for the conversion

TxDOT assumes no responsi
incorrect results or domages resulting from its use.

Conduit Trench Details 4" Detectable Underground
Grade (Refer To ITS5(27)) Metalized Mylar Conduit Marking Tape
"TxDOT Conduit And Fiber Optic Cable

System- Call TxDOT Before Proceeding”
R R NN N
<\\ N \\>/\\\ ///\<// % (On Top Of.Class D Cement Concrete)
) S
=
A e
=
ITS Conduit S
(Refer To The Plans For & Tracer Wire
Conduit Turn-Out Details —/ ) \ Type, Size, And Material)
(Refer To IT5(26)) w Conduit Turn-Out Details
- (Refer To 1T5(28))
Existing Utility Or ITS/Electrical Conduit
Dronage Structure  (Per Item 618 "Conduit"
Class D Cement And Special Specifications
Concrete "ITS Multi-Duct Conduit") .
Row (Refer To The Plans For General Notes:
Material And Size) -
4 1. With approval from the field engineer adjust the final burial depth
== 4" Detectable Underground gz _;c;?dcuélt](fs/)l_crtr; circumstances requiring traversal of non-movable
ITS Conduit Metalized Mylar Conduit Marking Tape J .
(Refer To The Plans For _Z "TxDOT Conduit And Fiber Optic Cable > wh duit to be installed ) ¢ d d
Type, Size, And Material) T . System- Call TxDOT Before Proceeding" : ere condauits are to be installed over existing underground
S < (On Top Of CI infrastructure (i.e., existing utility or drainage structure) which
; p ass D Cement Concrete) ! A P
o P . are less than 3'-0" deep, encase conduit in Class D cement concrete
________________________ 5 < Conduit Spacer Blocks in accordance with Item 421, "Hydraulic Cement Concrete”, for the
——————————————————————— ;'O (02 entire length of the conduit that is installed at a depth of less
[l f N than 3'-0".
1 TT ITS Conduit ——=F "+ | T
" (Refer To The Plans For - - 3. If depth of cover over encasement is less than 6", install the conduit
I ¥ Type, Size, And Material) 2 to pass beneath the underground infrastructure.
u i
) X 4. Refer to the plans for type, size and configuration of all conduits.
\ gdgf O)’: C‘j/dgwa/k or Section A-A Refer to ITS(27) and ITS(28) for further installation details.
ac 0. ur —————eee————
;Vraave/ed \ 5. It is the responsibility of the contractor to verify all existing
y underground infrastructure. The contractor is responsible for any
n it Installation Detail v damage to any underground infrastructure during construction.
Plan View % Verify all utility locations at least 100" in advance of trenches,
—_—— Existing Drain Pipes Or Utilities plowing or boring, and make changes in conduit placement
in the event of conflict.
Conduit Bored Under Culvert 6. If proposed conduit is crossing or in close proximity to an

existing underground utility, maintain a minimum clearance of 1'-6"
vertical, 1'-6" horizontal or a clearance dictated by municipal
code and or utility owner.

7. Install underground warning tape directly above all conduits per
ITS(27) standard.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

of this standard to other formots or for

DISCLAIMER:

DATE
FILE

8. Do not install communications and electric cables in the same conduit.
Separate conduits installed within the same trench based on NFPA 70,
National Electrical Code. Refer to ITS(27) for additional conduit

Conduit Trench Details installation details.
(Refer To IT5(27))
9. Ensure all work is in compliance with the latest edition of NFPA 70,

National Electrical Code.

5'-0" Max. Between
Conduit Clamps
(Refer To ITS(31))

Gradé’x Conduit C/amp\‘

6" Min
Min. Cover
(See Note 3)

1 1 1 1 1 1 \
2 N
/ NI NG /\A\&/\ b 10. Utilize PVC conduit for all underground applications as required by
’ N ) . 9 design. Transition with a conduit coupling to RMC conduit or other as
4 N N required by design that is approved for above ground applications.
\ = S
D D ITS Conduit s s 11. Do not exceed a rise:run ratio of 1:4 for conduit sloped through
(Refer To The Plans For T v‘\ increases or decreases in elevation.
Type, Size, And Material) — NN .
Elevation kzﬂ” Detectable Underground
Metalized Mylar Conduit Marking Tape
"TxDOT Conduit And Fiber Optic Cable

ROwW § 3 Varies System- Call TxDOT Before Proceeding"
R Existing Utility Or

Tracer Wire N Drainage Structure
0 3
ITS Conduit o
(Refer To The Plans For )
Type, Size, And Material) g ITS Conduit "
. ) 2 (Refer To The Plans For §® Traffic
v Type, Size, And Material) 0’5%?51;.'00”:5
H i i H 0 I Texas Department of Transportation Standard
I 1 I
il u il
Edge of Sidewalk or . . .
\ raveled Back of Curb Conduit Installation Detail Below I TS CONDU I T

way O\ Existing Drain Pipes Or Utilities OBSTRUCTION CROSSING

Plan View

ITS(35)-16

Conduit Attached To Culvert Headwall FILE: ts(35)-16.dgn ON: TXDOT |cks TxDOT [ow TxDOT |cks TxDOT
(@©7TxDOT  FEBRUARY 2016 conT [secT JoB HIGHWAY
. REVISIONS 091500 228 VARIOUS
2heet Details comrr et o,
=
ot to scale SAT| BEXAR ETC. 103
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No warronty of any

Pavement Edge
v 6" min. when

Shoulder width no shoulder exists (typ.)
may vary (typ.)
T
4" Yellow Centerline \ 10" mln.\|,-12“ max. . <:|
= — =¢ — — 4" Whi-'-e — — — — i= 7’ T= — —
E> 30" o Edge Line 4 Solid 3 - i ZI‘4" . 4" Solid /7 T 3" min. 4" mox.
/ Yellow Line n. . Yellow Line

Shoulder width

oy vary TWO LANE TWO-WAY ROADWAY WITH OR WITHOUT SHOULDERS

TxDOT assumes no responsibility for the conver-

Pavement Edge 6" min. (typ.) Pavement Edge 6" min, (typ.) T4 min. T4 min.
J v n 30° max. STOP LINES 30° max.
T T ~ Solid White
4" White Lane Line 7 <::| 4" White Lane Line 7 E:> 4" Yellow Edge Line Width: 12" min,
— - 24" max,
N " 30" 10 EDGE LINE
30 — 10 v - <:I — — — I:>|:| — = 4" Solid White
If,> 4" Solid ﬂ 4" White Edge Line '3|.> o 4" Wnite Edge Line CENTERLINE *
Yellow Line 9 6 mi 4" Yellow
E> (typ.) Gap: 30°
* OPTIONAL
4" Solid
Yellow line
CENTERLINE AND LANE LINES EDGE LINE AND LANE LINES on approaches to
3" min.-4" usual - intersections
FOUR LANE TWO-WAY ROADWAY 2" mox. for traveled WiTH 8:E wYTAl-ToSTOAg%ﬁ_DERs viniman Reauirenents (500" MmNy Vinimum Reasirerents
way greater thon for Edgelines for Centerlines without Edgelines
WITH OR WITHOUT SHOULDERS 48’ only) TroveI:d wg)? wildfh > 20" Pavement Width 16’ < W < 20’

The use of this stondard is governed by the "Texas Engineering Practice Act".
sion of this stondard to other formats or for incorrect results or daomaoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

Pavement Edge — 4" Minimum GU'DE FOR PLACEMENT OF STOP LlNES.
4 EDGE LINE & CENTERLINE
4" White Lane Line <,r_| White Based on Traveled Way and Pavement Widths for Undivided Highways
4" White Edge Line Bridge Rail
— — — — — — or Foce
4" Yellow Edge Line 4" Solid Yellow Line <;, of Curb TABLE 1 - TYPICAL LENGTH (L)
— 20° typ. 12" min,
’ 10" min. - [ - _>| Ie 24" typ. Pos‘regeSpeed Formula
. 12" max. —> L L . T
Median a——— w | yWhite edgeline 2
Width Medion ) () $ <40 L
| =y — Width < W 60
. A :,7} T — — — — > 45 L=WS
4" Yellow Edge Line 48" min. from L E:> Lone width greater thon or equal to 11°
edgeline to —— X% 85th Percentile Speed may be used on roods where
/&> sweryieid i vor S : L L e K e T R
8" Solid White Channelizing Line 12"-24" White Stop or Yield Line = aries White edgeline 5 foot increment.
= = = = = = L:=Length of Crosshotching (FT.)  W=Width of Offset (FT.)
4" White Edge Line > N . . NOTES: S=Fosted Speed (MPH)
N 4" White Lane Line
No-passing zone on bridge approach is optional but if used, it shall be o minimum 500 feet long. EXAMPLES:

For crosshatching length (L) see Table 1.
The width of the offset (W) and the required crosshatching width is the full shoulder width in
advance of the bridge.

el

An 8 foot shoulder in advance of a bridge reduces to

All medians shall be field measured to determine the location of necessory striping. Stop/Yield . N . . . . 4 feet on a 70 MPH roadway. The length of the cross-
bors ond centerlines shall be plaoced when the medion width is greater than 30 ft. The medion 4. The crosshatching is not required if delineators or barrier reflectors are used along the structure. hatching should be:

width is defined as the area between two roadwoys of a divided highway measured from edge of 5. For guard fence details, refer elsewhere in the plans. L =8x70 =560 ft.

traveled way to edge of traveled way. The medion excludes turn lanes. The medion width might be A 4 foot shoulder in advance of a bridge reduces to
different between intersections, interchanges and of opposite approaches of the same intersection. 2 feet on @ 40 MPH roadway. The length of the cross-

The narrow median width will be the controlling width to determine if markings are required. ROADWAYS WI TH REDUCED SHOULDER hatching szo%dzbe: 6 06,67 o
L = 4¢400¢ 7 = 106. t. rounded to 11 1.

FOUR LANE DIVIDED ROADWAY INTERSECTIONS WIDTHS ACROSS BRIDGE OR CULVERT
=t Texas Department of Transportation

DATE:
FILE:

3 to 12" I Traffic Operations Division
GENERAL NOTES MATERIAL SPECIFICATIONS k> 24

1. Edgeline striping shall be as shown in the plons or os directed by the Engineer. PAVEMENT MARKERS (REFLECTORIZED!} DMS-4200 .
The edgeline should typically be placed a minimum of & inches from the edge of EPOXY AND ADHESIVES DMS-6100 36 TYP I CAL STANDARD

pavement. This distance may vary due to pavement raveling or other conditions.

Edgelines are not required in curb and gutter sections of roadwoys. BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130 FOR POSTED SPEED ON ROAD BEING MARKED EQUAL TO OR GREATER THAN 45 MPH PAVEMENT MARKINGS
2. The traveled way includes only that portion of the roadway used for vehicular TRAFFIC PAINT DMS-8200
travel and not the parking lanes, sidewalks, berms and shoulders. The traveled 3 to 12" N
ways shall be measured from the inside of edgeline to inside of edgeline of a HOT APPLIED THERMOPLASTIC DMS-8220 Sl et 12 PM ( 1 ) -1 2
two lone roadway. PERMANENT PREFABRICATED PAVEMENT MARKINGS| DMS-8240 18" Iv v v v v v v v v v v
©TxDOT November 1978 on: TxpoT  [cke xoot Jows xpor ks Txpor
All pavement marking materials shall meet the FOR POSTED SPEED ON ROAD BEING MARKED EQUAL TO OR LESS THAN 40 MPH EVISTONS P P = prr—
required Departmental Material Specifications 8-95 2-12 0915] 00 228 VARIOUS
as specified by the plans. Y I ELD L INES g:gg oeT Py p—
3-03 SAT BEXAR, ETC. 104
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No warronty of any

"Texas Engineering Practice Act".
TxDOT assumes no responsibility for the conver-

sion of this stondard to other formats or for incorrect results or daomaoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

The use of this stondard is governed by the

REFLECTIVE RAISED PAVEMENT MARKERS MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
FOR VEHICLE POSITIONING GUIDANCE e e e
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
SEE DETAIL "A® SEE DETAIL “B" Center line ) ) TRAFFIC PAINT DMs-8200
<::| L ~ ~ Symmetrical around centerline HOT APPLIED THERMOPLASTIC DMS-8220
fype HiAd ST T PERMANENT PREFABRICATED PA T MAR DMS-8240
/ [ ,/\\ Continuous two-way left turn lane Type 11-A-A ERMANEN EFABRICATED PAVEMENT MARKINGS
[n] —/ —/ [n] —/ [n] — [n] ( [n] ) / . .
== yi X ya — a — o — o — o a All pavement marking moterials shall meet the
| , T s | required Departmental Material Specifications

| 80° I 40 | 40 | 40 I as specified by the plans.
E‘l > E(( > I a0’ ! 40’ I 40’ ! i ymep

CENTERLINE FOR ALL TWO LANE ROADWAYS T - 7 = - s —
E‘l> \ Type 1-C ! 80’ ! ‘
<i? o CENTERLINE AND LANE LINES FOR TWO-WAY LEFT TURN LANE - =
) ’ i SEE DETAIL "C"

/ Type 11-A-A / L g\
m Reflectorized

(=]

T i E(( > Sur face
n = — Type [-C or II-C-R
E‘l> l 80° \ﬁ / Type 1 (Top View)
| jr— [n] — — [=] — — a  m—
a — —/ [n] —/ — a —
E(l> |:§> - Type 1-C or 11-C-R
jr— [n] —/ — a — — a —
CENTERLINE & LANE LINES Raised pavement marker Type [-C, clear 80’ [
face toward normal traffic, shall

FOR FOUR LANE Two-WAY HIGHWAYS be placed on 80-foot centers.

DISCLAIMER:

/—\ Type [1-A-A 1"-2" 35S \ :
. 325 R
Type [1-A-A / \ k
_ . Ref lector ized

(. ) T LANE LINES FOR ONE-WAY ROADWAY (NON-FREEWAY FACILITIES) s foce

: \ o .
4" 3-4" Raised pavement markers Type 11-C-R shall have clear face Type Il (Top View)
toward normal traffic and red face toward wrong-way traffic.

DATE:
FILE:

i - I 1"-4" 4"
i /T«
Type 11-A-A ‘ -2 ggg min-
DETAIL "A" DETAIL "B DETAIL "C" >
/N V \—Adhesive
0 0 (0 0} 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 GENERAL NOTES Roadway
Surf
>/ CENTER OR EDGELINE ﬁl h 12" 1" 1. All raised pavement markers placed in broken |ines urrace w
N\ shall be placed in Iine with and midway between
0 /¢ 0 0 0 0 0 0 0 0 ({0 )0 0 0 0 ® 0 0 0 0 the stripes.
||< // 10° * \I\ 30° >|| BROKEN LANE LINE 2. On concrete pavements the raised pavement markers RAISED PAVEMENT MARKERS
should be ploced to one side of the longitudinal
joints,

REFLECTORIZED PROF ILE

PATTERN DETAIL N4 =t Texas Department of Transportation

USING REFLECTIVE PROFILE PAVEMENT MARKINGS /_\ I Traffic Operatlons Division
I/
< Sk

POSITION GUIDANCE USING
] o U]sn ] )ZE S E— P\ e 1) o

) RAISED MARKERS
N i gk tielo cneo o e icuness o ose — MARK INGS
203 20 sl 9.0 stock of 5 arters 10 0 onime \\\\131>/// Ny PM(2) -12

12 1" 18"+ 1"

/I
3 h"

REFLECTORIZED PROFILE

4" EDGE LINE OR CENTERLINE OPTIONAL 6" EDGE LINE OR CENTERLINE 4" LANE LINE OPTIONAL 6" LANE LINE ©7Tx00T April 1977 on: TxpoT  [cke xoot Jows xpor ks Txpor
T . REVISIONS CONT |SECT JoB HIGHWAY
NOTE: 29 0915/ 00| 228 VARIOUS

Profile markings shall not be placed on roadways 8-00 DIST COUNTY SHEET NO.
with a posted speed |imit of 45 MPH or less. 2-08 SAT BEXAR, ETC 105

228




No warronty of any

TxDOT assumes no responsibility for the conver-

"Texas Engineering Practice Act".

sion of this stondard to other formats or for incorrect results or daomaoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

The use of this stondard is governed by the

DISCLAIMER:

L \I\ > 1 Mile (Lone Drop) N
" L J Varies (See note 3) Varies >|,
r \ I:Il 4
— Yellow Solid <:I
< @ = @. % Dotted 8" white Lane Line fo N oI\
ful n [u] ful ful al = A\
J\ L o . ° .
_ 48’ Type [-C 4" white § le 20 >|| 3-4
_ E SEE DETAIL C = broken — (h 24" White
- e I1-A- — —
] sp%?:ed at 20’ A (1yp. ) —=
= S 0 L=} o o o o__ 5 - Type I1-A-A Markers
w2 = o
v ya ] a o a \:-4
wY o
85 4" yellow broken ‘>—4“ yellow solid < A o 2\ ‘|,’
sz —_—— —_— —_— =] o D, =] o g — | \\.- -K\._ \\ﬁ:ﬂlkll
= % %X % R
g &> kXXX e aym/ R Licer
;? spaced at 20’ N 5
g > typica 32 > >
= &> e——éw{iJe———> , AQ;: —
( SEE DETAIL B ') (-
] n] 2 m]
% % Varies based on length of turn bay _ _
MINOR 4} _ {} 4} T : I{J amm//
TWO-WAY STREET % % % Typically equal to ', the length of storage lane ype sol id
TYPICAL TWLTL AT TWO-WAY CROSS STREET AND RIGHT TURN LANE DROP
| 4\ < 1 Mile (Auxiliary Lane) J DETA I L C
Vories (See note 3) >
::: ::: J “ 12" Wh::;‘”/

crosswalk
lines

Stop Line

r'd > . .
4§ = 42 3,9 Dotted 8" white Lane Line
s 2 g 5) i
o0 (=] (=] I:\ o oa
48 ‘l Type [-C

(=)
S SEE DETAIL C :: Final placement of Stop Bar GENERAL NOTES
= - - - - - _x - - ond Crosswalk shall be approved
EJE' 4" white broken <:| by the Engineer in the field. 1. Refer elsewhere in plans for additional RPM
55 P : TA placement and details.

o 0w . DE I L B 2. Lane use word and arrow markings shall be used
83 " yellow broken 4" yellow where through lanes approaching an intersection
52 broken become mandatory turn laones. Lane use word and

— — — —_— arrow markings should be used in ouxiliary lanes
= & > MATERIAL SPECIFICATIONS of substantial length. Lane use arrow morkmqs
< B . or word and arrow markings may be used in other
E* 4" yellow solid PAVEMENT MARKERS (REFLECTORIZED) DMS-4200 lanes and turn bays for gmphqgis. Details for
= — — — ds and arrows as shown in the Standard Highwa
g — EPOXY AND ADHESIVES DMS-6100 $7gn Designs for Texase' ronvay
= BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130 3. When lane used word and arrow markings are used,
two sets of arrows should be used if the length of
\_ . TRAFFIC PAINT DMS-8200 the bay is greater than 180 feet. When a single
N lane use arrow or word and arrow marking is used
4" white broken HOT APPLIED THERMOPLASTIC DMS-8220 for o short turn lane, it should be locoted of or
th stream end of the full-width turn laone.
@ G @ G PERMANENT PREFABRICATED PAVEMENT MARKINGS | DMS-8240 neor fne up utl-wigrh tu
N . 4, Other crosswalk paterns as shown in the "Texas
All pavement maorking materials shall meet the Manual on Uniform Traffic Control Devices" may be

TYPICAL TWLTL AT ONE-WAY STREET AND RIGHT TURN ILIARY LANE e e e oy et T o1 Specifications usee

5. Raised pavement morker Type [-C with undivided

DATE:
FILE:

|<—2°'—>| intersection or dedicated turn bay is not required
o unless stated elsewhere in the plans.
a a a

highways, flush medions and two way left turn
lanes. Rgised pavement marker '_rype 1I-C-R with
Type [1-A-A Markers 4" Yellow divided highways and raised medians.
50|ld 6. A two-way left-turn (TWLT) lane-use orrow pavement
/ 20’ T A-A morking should be used at or just downstreom from
ype [[-A-A Markers the beginning of a two-way left-turn lane within a
, corridor. Repeoting the morking after each

Full Lane Width s’ Texas Department of Transportation
Typical 12° Min. I Traffic Operations Division

> PAVEMENT MARKINGS FOR
: TWO-WAY LEFT TURN LANES
see note 6/ DIVIDED HIGHWAYS AND
— RURAL LEFT TURN BAYS

SEE DETAIL A /
l 20’
O_i- oo O ‘\\w
PM(3)-12

8" Whl're
(typ. ) See Note 5
©TxDOT April 1998 on: TxpoT  [cke xoot Jows xpor ks Txpor

TYPICAL TRANSITION FOR TWLTL S0 2z cou fseer] e o

TYPICAL TWO-LANE HIGHWAY INTERSECTION WITH LEFT TURN BAYS AND DIVIDED HIGHWAY 8-00 T T e

2-10 SAT BEXAR, ETC. 106




DISCLAIMER:

TxDOT for any purpose whatsoever.

No warranty of ony kind is mode by

"Texas Engineering Proctice Act”.

d by the

The use of this stondord is governe:

DATE

formats or for incorrect results or domages resulting from its use.

f this stondord to other

TxDOT assumes no responsibility for the conversion o

FILE

Connect the ends of the successive
reinforcement sheets or rolls a
minimum of 6 times with hog rings.

N
&

Galvanized welded wire mesh (W.W.M.)
(12.5 GA. SWG Min.) with a maximum

opening size of 2"x 4"or Woven Mesh
(W.M. ) (See woven mesh option detail)

Top of Fence—ﬁ\\

4’ minimum steel or wood posts spaced at 6
Softwood posts shall be 3"
Hardwood posts shal |

to 8'.
minimum in diometer or nominal 2" x
have a minimum cross section of 1.5"

(/{ch+en fabric to the top strond of the wire using

",
x 1.5"

hog rings or cord at a maximum spacing of 15",

Attach the wire mesh and fabric on end
posts using 4 evenly spaced staples
for wooden posts (or 4 T-Clips or

sewn vertical pockets for steel posts).

Woven filter
fabric

Place 4" to 6" of fabric against the trench
side and approximently 2" across the trench
bottom in the upstreom direction.

Minimum trench size shall
Backfill and hand tomp.

be 6" square.

TEMPORARY SEDIMENT CONTROL FENCE

— G

\ﬂ

Backfill & hand tamp.

Filter fabric 3’ min. width.

90° Embed posts 18" min.

or Anchor if

in rock.
FLOW !

f
NN NN
ER W)

NN

‘&\\VA\\V/\\ VANV AN\VVAW

SECTION A-A

HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL

Galvaonized hinge joint knot woven mesh (12.5 GA.SWG Min.)
requires a minimum of five horizontal wires spaced at

a maximum of 12 inches apart and all
spaced at a maximum of 12

vertical wires
inches apart.

SEDIMENT CONTROL FENCE USAGE GUIDELINES

A sediment control fence may be constructed near the downstream perimeter

of a disturbed area along a contour to intercept sediment from over land

Dozer tracks create ftrack imprints

parallel

GENERAL NOTES

|
¥ o o

to the slope contour.

p N g"“-‘ew T
AR e -

Vertical tracking is required on projects where soil distributing activities have occurred
unless otherwise approved.

Perform vertical trocking on slopes to temporarily stabilize soil.

Provide equipment with a track undercarriage capable of producing

linear soil
measuring @ minimum of 12" in length by 2" to 4"

impressions
in width by 172" to 2"

in depth.

Do not exceed 12" between track impressions.

Install continous |inear track
perpendicular to the slope or direction of water

impressions where the minimum 12"
flow.

length impressions are

x\vjr
Kw

VERTICAL TRACKING

=t

I Texas Department of Transportation

Design
Division
Standard

TEMPORARY EROSION,
SEDIMENT AND WATER

runoff. A 2 year storm frequency may be used to calculate the flow rate
to be filtered.

Sediment control fence should be sized to filter a maximum flow through
rate of 100 GPM/FT2. Sediment control fence is not recommended to control
erosion from a drainage area larger than 2 acres.

Sediment Control

LEGEND

Fence

— G

POLLUTION CONTROL MEASURES
FENCE & VERTICAL TRACKING

EC(1)-16

FILE: ecll6 oN: TXDOT |cxx KM |ow: VP |ou/cxx LS
© TxDOT: JULY 2016 conT [secT JoB HIGHWAY
REVISIONS 0915 00 228 VARIOUS
DIST COUNTY SHEET NO.
SAT BEXAR, ETC. 107




Do not alter Sheet Design or Font style, size or welght - match text attributes.
2. If additional space Is needed for a numbered section, fence and ad just sections

1.

Note To Designer:

up or down as needed for proportioning and readability but do not relocate from

It's relative position.

1, PROJECT LIMITS:

2.

3.

5.

6.

A. GENERAL SITE DATA

Same as stated on the Title Sheet

PROJECT SITE MAPS:

= Project Latitude __ Project Longitude

= Project Location Map: Shown on Title Sheet

= Drainage Patterns: Shown on Drainage Area Maps (Sheets X-Y)

= Approx. Slopes Anticipated After Major Gradings and Areas of Soil Disturbance: Shown on Typical
Sections (Sheets X-Y)

= Major Controls and Locations of Stabllization Practices: Shown on SW3P Sheets (Sheets X-Y)

= Project Specific Locations: Off-site waste. borrow. or sforage areas are not part of this SW3P.

= Surface Waters and Discharge Locations: Shown on Drainage and Culvert Layout Sheets (Sheets X-Y)

PROJECT DESCRIPTION: Same description as stated on Title Sheet

= Joint-bld utliltles are covered by this SW3P (Sheets X-Y)
Non-Joint Bid Utllities are not part of this SW3P.

FOR MAJOR SOIL DISTURBING ACTIVITIES SEQUENCE OF EVENTS:

1. Install controls down-slope of work area and initiate inspection and maintenance activities.

2. Begin phased construction with Interim stabilization practices. Adjust erosion and sedimentation
confrols during construction fo meet requirements and changing conditions and as directed/
approved by the Engineer.

3. Major soil disturbing activities may include but are not limited to: right-of-way preparation, cut
and/or fill to Improve roaaway profile, final grading and placement of topsoll and the following
(If marked):

__ Placement of road base

Exstensive difch grading

Upgrading or replacing culverts or bridges
Temporary detour road(s)

Other:

EXISTING AND PROPOSED CONDITIONS:

Description of existing vegetative cover: (Provide type and description of vegetative cover)
Percentage of existing vegetative cover: (Provide percentage)
E xisting vegetative cover:(mark one) Thick or uniformly established
_X_ Thin and Patcly
— None or minimal cover
Description of soils: (Provide classification and description of soils)
Site Acreage: O Acreage disturbed: 0
Site runoff coefficient (pre-constructlon): — Site runoff coefficlent (post-construction): __

RECEIVING WATERS: (Mark all that apply)

_X_ A classified stream does not pass through pro ject.

— A classified stream passes through project. Name Segment Number

Name of recelving waters that will recelve discharges
from dlsturbed areas of the project:

Site is in a Municipal Separate Storm Sewer System (MS4).
MS4 Operator (name): TXDOT

B. BEST MANAGEMENT PRACTICES

General timing or sequence for implementation of BMPs shall be as required
and/or as directed/approved by the Engineer fo provide adequate controls. BMPs
shown on plan sheets are to be considered ‘proposed” unless/until install date is
shown. BMPs are to reduce sediments from road construction actlvities.

1. SOIL STABILIZATION PRACTICES: (Select T =

Temporary or P = Permanent, as applicable)

__ SEEDING X PRESERVATION OF NATURAL RESOURCES
__ MULCHING (Hay or Straw) _ FLEXIBLE CHANNEL LINER
____ BUFFER ZONES ____ RIGID CHANNEL LINER
__ PLANTING _ SOIL RETENTION BLANKET
___ COMPOST/MULCH FILTER BERM __ COMPOST MANUFACTURED TOPSOIL
_____ SODDING _____ OTHER: (Specify Practice)
2. STRUCTURAL PRACTICES: (Select T = Temporary or P = Permanent, as applicable)
SILT FENCES
HAY BALES
ROCK FILTER DAMS
DIVERSION, INTERCEPTOR, OR PERIMETER DIKES
DIVERSION, INTERCEPTOR, OR PERIMETER SWALES

DIVERSION DIKE AND SWALE COMBINATIONS
PIPE SLOPE DRAINS

PAVED FLUMES

ROCK BEDDING AT CONSTRUCTION EXIT
TIMBER MATTING AT CONSTRUCTION EXIT
CHANNEL LINERS

SEDIMENT TRAPS

SEDIMENT BASINS

STORM INLET SEDIMENT TRAP

STONE OUTLET STRUCTURES

CURBS AND GUTTERS

STORM SEWERS

VELOCITY CONTROL DEVICES

OTHER: (Specify Practice)

3. STORM WATER MANAGEMENT:

The proposed facility was designed in consideration of hydraulic design standards fo convey
stormwater In a manner that Is protective of public safety and property. The control of erosion
from the faclliity Is Inherent fo the design. Additional factors affecting post-construction
stormwater af the project location include: (mark all that apply)

X __ Existing or new vegetation provides natural filtration.

The design Includes provisions for permanent erosion controls
provided bty strategically placed pervious and Impervious surfaces.
Project includes permanent sedimentation controls (other than grass).
Velocities do not require dissipation devices.

Velocity-dissipation devices included in the design.
Other :

4. NON-STORM WATER DISCHARGES:
Off-site discharges are prohibited except as follows:

1. Discharges from fire fighting activities and/or fire hydrant flushings.

2. Vehicle, external building, and pavement wash water where detergents and soaps are not
used and where spills or leaks of toxic or hazardous materials have not occurred (unless
all spilled material has been removed).

. Plaln water used fo control dust.

. Plaln water originating from potable water sources.

. Uncontaminated groundwater. spring water or accumulated stormwater.

. Foundation or footing dralns where flows are not contaminated with process

materials such as solvents.
. Other:

[N, I N Y}

~

Concrete truck wash water discharges on the site should be prohibited or minimized. If allowed
by the Engineer, they must be managed in @ manner so as not to contaminate surface water.
They must not be located in areas of concentrated flow. Concrete truck wash-out locations

must be shown on the SW3P Layout and included In the Inspections.

Hazardous material spill/leak shall be prevented or minimized. At a minimum, this Includes asphalt
products, fuels, olls, lubricants, solvents, paints, aclds, concrefe curing compounds and chemical
additives for soll stabllization. BMPs shall be Implemented to the storage areas of these products.
All spllls must be cleaned and disposed properly and reported fo the Englneer. Report any

release at or above the reportable quantity during a 24 hour period to the National Response

Center at I-800-424-8802.

C. OTHER REQUIREMENTS & PRACTICES

1. MAINTENANCE:
All erosion and sediment controls shall be malntained In good working order. If a repair Is
necessary. It shall be performed before the next anticipated storm event but no later than 7 calendar
days after the surrounding exposed ground has dried sufficlently to prevent further damage from
equipment. If maintenance prior to the next anticipated storm event Is Impracticable,
malntenance must be scheduled and accomplished as soon as practicable. Disturbed areas on which
construction actlvitles have ceased, temporarlly or permanently, shall be stabilized within 14 calendar
days unless they are scheduled to and do resume within 2/ calendar days. The areas ad facent to
creeks and drainageways shall have priority followed by protecting storm sewer Inlets.

2. INSPECTION:

For areas of the construction site that have not been finally stabllized, areas used for storage of
materials. structural control measures, and locations where vehicles enter or exit the site.
personnel provided by the permittee and familiar with the SW3P must inspect disturbed areas

at least once every seven (7) calendar days. An Inspection and Malntenance Report shall be prepared
for each Inspection and the conirols shall be revised on the SW3P within seven (7) calendar days
following the Inspection.

3. WASTE MATERTALS:

All non-hazardous municipal waste materials such as litter, rubblsh, trash and garbage located on
or originating from the profect shall be collected and stored In a securely lidded metal dumpster,
provided by the Coniractor. The dumpster shall be emptied as necessary or as required by local
regulation and the frash shall be hauled to a permitted disposal facility. The burying of
non-hazardous municipal waste on the project shall not be permitted. Construction material waste
sites, stockpiles and haul roads shall be constructed to minimize and control the amount of sediment
that may enter receiving waters. Construction material waste sites shall not be located in any
wetland, water body or stream bed. Construction staging areas and vehicle maintenance areas
shall be constructed In @ manner to minimize the runoff of pollutants.

4. OFFSITE VEHICLE TRACKING:

Off-site vehicle tracking of sediments and the generation of dust must be minimized. Excess
sediments on road shall be removed on a regular basls as directed/approved by the Engineer.

5. OTHER:
See the EPIC sheet for addltional environmental Information.

.{ﬁmﬁﬁﬁ§\ °mt§§F%bmsDaWWMMOfrmmmymMM
P W 4
75 * )
gr TN *?,
4. EDUARDO L. VILLALON ¢ STORM WATER POLLUTION

h o 12sas 2 PREVENTION PLAN (SW3P)
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

of this standard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE TIME
DOCUMENT NAME

1. STORMWATER POLLUTION PREVENTION-CLEAN WATER ACT SECTION 402 I11. CULTURAL RESOURCES VI. HAZARDOUS MATERIALS OR CONTAMINATION ISSUES

Texas Pol lutant Discharge Elimination System (TPDES) TXR 150000: Stormwater Refer to TxDOT Stondord Specificotions in the event historical issues or General (applies to all projects):
Discharge Permit or Construction General Permit (CGP) required for projects with 1 archeological artifacts are found during construction. Upon discovery of Comply with the Hozard Communication Act (the Act) for personnel who will be working with
or more ocres distrubed soil. Projects with any disturbed soil must protect for archeological artifaocts (bones, burnt rock, flint, pottery, etc.) cease hozordous materials by conducting safety meetings prior to beginning construction ond
erosion and sedimentation in accordance with Item 506. work in the immediate area ond contact the Engineer immediately. maoking workers aware of potential hozards in the workplace. Ensure thot all workers aore
provided with personal protective equipment appropiate for any hazardous materials used.
X] No Action Required [J Required Action [X] No Action Required [0 Required Action Obtain and keep on-site Material Safety Data Sheets (MSDS) for all hazardous products
Action No. used on the project, which may include, but are not |imited to the following categories:
Action No. Paints, acids, solvents, asphalt products, chemical additives, fuels and concrete curing
1. Prevent s+orTwc+er pollu+i?n by controlling erosion and sedimentation in compounds or additives. Provide protected storage, off bare ground and covered, for
gccordance with TPDES Permit TXR 150000. . . 1 products which may be hozardous. Maintain product labelling as required by the Act.
2. Comply with the Storm Water Pollution Prevention Plan (SW3P) and revise when . . . . . . . .
necessary to control pollution or required by the Engineer. Maintain on adequate supply of on-site spill response maoterials, os indicated in the MSDS.
3. Post Construction Site Notice (CSN) with SW3P information on or near the site, 2. In the event of a spill, toke actions to mitigate the spill as indicated in the MSDS,
accessible to the public and Texas Commission on Environmental Quality (TCEQ), in accordance with sofe work practices, and contact the District Spill Coordinator
Environmental Protection Agency (EPA) or other inspectors. 3. immediately. The Contractor shall be responsible for the proper containment and cleanup
4. When Contractor project specific locations (PSL's) increase disturbed soil area of all product spills.

to 5 acres or more, Contractor shall submit Notice of Intent (NOI) to TCEQ ond 4.
the Engineer.

. NOI required: [Jves [JNo

Contact the Engineer if any of the follwing are detected:
* Dead or distressed vegetation (not identified as normal)
* Traosh piles, drums, conister, barrels, etc.
* Undesirable smells or odors
* Evidence of leaching or seepage of substonces

[s))

[v. VEGETATION RESOURCES

Preserve native vegetation to the extent practical. Contractor must adhere
to Construction Specification Requirements Specs 162,164, 192, 193, 506,
730, 751, 752 in order to comply with requirements for invasive species,

Note: If amount of soil disturbance changes, permit requirements may change.

Hazordous Materials or Contomination [ssues Specific to this Project:

beneficial landscaping, and tree/brush removal commitments. |Z| No Action Required |:| Required Action
[I. WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS CLEAN WATER No Action Required [] Reauired Action
ACT SECTIONS 401 AND 404 X ' qui g Action No.
US Army Corps of Engineers (USACE) Permit required for filling, dredging, Action No 1.
excavoting or other work in any potential USACE jurisdictional water, )
such as, rivers, creeks, streams, or wetlands. 1 2.
The Contractor shall adhere to all of the terms and conditions associated with 3
the following permit(s): 2.
No Permit Required 3. Does the project involve the demolition of o span bridge?
Nationwide Permit (NWP) 14 - Pre-construction Notice (PCN) not Required O ves X] No (No further action required)
4.

Nationwide Permit 14 - PCN Required [f "Yes", o pre- demolition notification must be submitted to the Texas Department
of State Health Services. The contractor shall contact TxDOT’'s Project Engineer 25
calendar days prior to the demolition of the bridges{s) on the project to assist

Other Nationwide Permit+ Required: NWP= with the nmotification.

V. FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED SPECIES,
CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE SPECIES

Individual 404 Permit Required

O00O0ORX

Required Actions: List waters of the US permit applies to, location in project AND MIGRATORY BIRDS
and check Best Management Practices (BMPs) plonned to control erosion, =
sedimentation and post-project total suspended solids (TSS). VII. OTHER ENVIRONMENTAL ISSUES
1 [] No Action Required X Required Action tincludes regional issues such as Edwards Aquifer District, etc.)
Action No. [J No Action Required X Required Action
2.
1. MIGRATORY BIRD ,NESTS: Schedule construction activities as needed to meet the Acti N
3 following requirements: ction No.
A. +Dc_> not remove g; deﬂl:o%_rclmy og;riée)migrofor¥_birdfnes+s (n??-r?h 1. Environmental clearance is required prior to construction.
4, SRy acTive Re2EIMYhSY shall not be removed uniil The melfs become imactive. Contact District Environmental Section as soon as locations are identified.
2.

B. On/in structures, if there gre any active nests, they shall not be
removed until all nests become inactive. After inactive nests are removed
and/or before nest oc+|vn+¥ begins, deterrent materials may be opplied to 3.
the structures to prevent future nest building.

2.See Item 5 in General Notes.
3.

4,
401 Best Management Practices: (Not applicable if no USACE permit)
If ony of the listed species are observed, cease work in the immediote areaq,

Erosion Sedimentation Post-Construction TSS do not disturb species or habitat and contact the Engineer immediately. The
work may not remove active nests from bridges and other structures during

[] Temporary Vegetation []siit Fence [] vegetotive Filter Strips nesting season of the birds associated with the nests. If caves or sinkholes
[] Blonkets/Matting [] Rock Berm [[] Retention/Irrigation Systems are discovered, cease work in the immediated area, and contact the Texas Department of Transportation
[ Mutch [J triangular Filter Dike [] Extended Detention Basin Engineer immediately. San Anfono District Standard
[ soading [ sand Bag Berm [ constructed wetlands
[ interceptor Swale [J strow Bale Dike [ wet Bosin EMVIRONMENTAL PERMI TS’
[ piversion Dike [ Brush Berms [ Erosion Control Compost ISSUES AND COMMI TMENTS
[J Erosion Control Compost [J Erosion Control Compost [JMuich Fitter Berm and Socks
|:| Mulch Filter Berm ond Socks |:| Mulch Filter Berm ond Socks |:| Compost Filter Berm and Socks EP I C
[] compost Filter Berm and Socks [_] Compost Filter Berm and Socks [_| Vegetation Lined Ditches
e e e e o
[ sediment Basins [J sedimentation Chambers REVISIONS 0915 00 228 VARIOUS
D Grassy SWO|ES DIST COUNTY SHEET NO.
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