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Project Number:
County: Jasper Control: 0065-02-056

Highway: US 96

GENERAL NOTES:
Contractor questions on this project are to be addressed to the following individual(s):

Kenneth Wiemers, P.E.
Kenneth.wiemers@txdot.gov

Peter Jungen, P.E.
Peter.jungen@txdot.gov

Contractor questions will 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%20Responses/

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.

Remove equipment and material from highway right of way at the end of each work day.
Maintain adequate drainage during all construction phases.

Use 29 Code of Federal Regulation 1910.333 for electrical safety practices when performing overhead construction in the vicinity of
overhead electrical lines. Consult appropriate utility company prior to beginning work.

Verify material quantities and dimensions before ordering materials.

Consider the locations of underground utilities depicted on the plans as approximate and employ responsible care to avoid damaging,
or accommodate utility facilities. Depending upon scope and magnitude of planned construction activities, advanced field
confirmation by the utility owner or operator may be prudent. Where possible, protect and preserve permanent signs, markers, and
designations of underground facilities. If utility damage (breaks, leaks, nicks, dents, gouges, etc.) occurs, contact the utility facility
owner or operator immediately. In the event utility lines needing unforeseen adjustments are encountered during construction
operations, alter operations and continue to prosecute the contract in such a manner that will allow utility adjustments to be made by
others.

No person or tool will be permitted within 8 feet of high voltage electrical lines (600 volts or greater) unless arrangements have been
made with the power company. No equipment will be permitted within 10 feet of high voltage electrical lines unless there are
warnings posted and an insulated guard is attached to the boom or bucket. Notify the Engineer if there are any conflicts with high
voltage electrical lines.

Notify the power company if there are any conflicts with high voltage electrical lines.

Direct attention to ordinances and regulations of local municipal and county governments and the TCEQ (Texas Commission on
Environmental Quality), which may be applicable on this project.

Procure all the necessary city and/or county permits and licenses.

Assume full responsibility for the preservation of all sod, shrubbery, and trees at the site during construction. Carefully preserve and
replace, in their original position, all sod and shrubbery removed. Replace all contractor damaged sod or shrubbery at the contractor’s
own expense.

Assume ownership for all designated waste material and dispose of it at a place off of the right of way, as approved by the Engineer.

State and city forces will maintain the existing sections of highway and its appurtenances that are not a part of this project. Repair
those sections damaged by the contractor’s forces at his/her expense.

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 30 minutes.

Item 5: Control of the Work

If utility lines need adjustments during construction operations, modify operations and continue
the work in a manner that will allow others to make the utility adjustments. Additional working

time may be allowed for delays caused by these utility adjustments.

Utility locations shown on the plans are approximate. Contact utilities in accordance with
Article 5.5, “Cooperation of Contractor.”
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Item 6: Control of Materials

Flammable/combustible materials must be stored at a designated location as approved by the Engineer. Do not store
flammable/combustible material under or adjacent to bridge class structures. Daily removal of these materials will be considered
incidental work.

Item 7: Legal Relations and Responsibilities

Furnish all materials, labor and incidentals required to provide for traffic across the highway and for temporary ingress and egress to
private property in accordance with Article 7.2.4 of the standard specifications at no additional cost to the state. Maintain ingress and
egress to the adjacent property at all times. Consider this work to be subsidiary to the various bid items of the contract.

This project does not require a U.S. Army Corps of Engineers (USACE) Section 404 Permit before letting, but if a need for a permit
occurs during construction, assume responsibility for preparing the permit application. Submit the permit application to the
Department’s District Environmental Section for approval. Upon approval of the permit application, the Department will submit it to
the USACE. The Contractor shall assume responsibility for the requested revisions, in coordination with the Department’s District
Environmental Section.

The total area disturbed for this project is less than 0.25 acres. The disturbed area in this project, all project locations in the contract,
and the contractor project specific locations (PSLs), within one mile of the project limits, for the contract will further establish the
authorization requirements for storm water discharges. When the total area disturbed in the contract and PSLs within one mile of the
project limits exceeds five acres, provide a copy of the contractor NOI for PSLs on the ROW to the engineer.

No significant traffic generator events have been identified in the project limits.

Item 8: Prosecution and Progress

Compute and charge working days in accordance with Section 8.3.1.4 Standard Workweek. Submit a proposed schedule of work
using the Critical Path Method (Precedence Diagram Method). This schedule shall be submitted prior to setting project barricades and
prior to commencing any work. The Engineer will require monthly updates of the CPM schedule.

Prior to beginning construction operations, a preconstruction conference between the Contractor and the Engineer will be conducted.
Begin the work to be performed under the contract within 150 days (Special Provision 008---009) after the date of the authorization to
begin work as shown on the work order and shall continuously prosecute same with such diligence as will enable him to complete the
work within the time limit specified. Notify the Engineer at least 24 hours before beginning work and any new operation. Do not start
new operations to the detriment of work already begun. The prosecution of the work shall be conducted in such a manner as to
impose minimum inconvenience to the traveling public.

Gather information and direct attention to the aspects of adjoining projects that may be in progress during the construction of a portion
of this project. Plan and prosecute the sequence of construction and the traffic control plan with adjacent construction projects so as
not to interfere with, or hinder the completion of the work in progress on the adjoining projects. Coordinate projects to ensure an
uninterrupted flow of traffic.

The Engineer will suspend time charges after completion of all work and removal of the barricades. The Department will grant final
acceptance when all performance periods are complete.

HURRICANE

This project is on a hurricane evacuation route. Furnish at the pre-construction meeting a written plan outlining procedures to suspend
work, secure the jobsite and safely handle traffic through and across the project in the event of a hurricane evacuation.

In addition to lane closures, cease work 3 days before hurricane landfall on or near the roadway that adversely impacts the flow of
traffic and reduces the capacity of the highway during an evacuation. Prohibit the Contractor’s, sub-Contractors’ or material suppliers’
vehicles from entering or exiting the stream of traffic including material hauling and delivery, and mobilization or demobilization of
equipment. When directed, this prohibition will include a reasonable time period for the evacuees to return to their point of origin.

In the event of the declaration of a hurricane watch, warning, other severe weather warning or national or state emergency that
requires the roadways in the vicinity be used as evacuation routes, cease all work that requires the Contractor’s, sub-Contractors’ or
material suppliers’ vehicles to enter the stream of traffic on these primary or secondary evacuation routes. This work includes material
hauling and delivery, and mobilization or demobilization of equipment.

Item 416: Drilled Shaft Foundations

Stake all drilled shaft locations and obtain Engineer approval prior to the beginning of any drilled shaft work.

Leave minimum of one full diameter thread exposed on each anchor bolt.

If the presence of excess ground water and/or unstable conditions in sub-grade soils prevents excavation to the lines and depths
indicated on the plans for “Drilled Shaft Foundation”, other proposed methods of foundation installation such as casing, etc. shall be
submitted for review and approved.

Place all Concrete for each Signal foundation in one pour.

Grout and rub any exposed concrete. This work is subsidiary to this item of work.

Dispose of all excavated material, the same day of excavation, to an approved site.
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Complete each foundation installation, started that day, by the end of that day’s work. Ensure there will be no open foundation shafts
(holes) at the end of each day.

Provide ground rods a minimum of 10 feet in length.

Item 502: Barricades, Signs and Traffic Handling

The Contractor may be required to furnish additional barricades and signs to maintain traffic and motorists safety. Any such additional
signs and barricades shall be considered subsidiary to Item 502. All signs, barricades, and posts shall be either new or freshly painted.

For overhead work above a travel lane, the lane shall be closed.

Remove all traffic control devices from the roadway, off of the right of way, when they are not in use. Devices scheduled to be used
within 3 days may be placed along the shoulder of the roadway or right of way when not in use, or stored in other approved areas on
the project. Cover any construction signs that are not in effect and are installed in a fashion that will not allow them to be removed
from the right of way easily.

Construct all work zone signs, sign supports, and barricades from material other than wood unless approved. Galvanize steel supports
if used. Aluminum signs, if used, shall meet the following minimum thickness requirements:

Square Feet Minimum Thickness
Less than 7.5 0.080 inches
7.5t0 15 0.100 inches
Greater than 15 0.125 inches

The traffic control plan for this Contract consists of: the installation and maintenance of warning
signs and other traffic control devices shown on the plans; specification data, which may be
included in the general notes; applicable provisions of the Texas Manual on Uniform Traffic
Control Devices (TMUTCD); traffic control plan sheets included on the plans; standard BC
sheets; Compliant Work Zone Traffic Control Device List, and Item 502 of the Standard
Specifications.

High-visibility safety apparel is required for workers in accordance with the General Notes on
current BC standards.

Place and maintain signs, channelizing devices, and flaggers to direct and route traffic at any
location and for any period of time as may be required or directed.

‘When operations require a lane closure, provide cones, vertical panels, drums, signs, flaggers,
and flashing arrow panels as necessary to route traffic around the closed lane as shown on the
plans and as directed. Lane closures will be limited to one specific lane as directed.

Unless otherwise approved, lane closures for minor or major construction operations will not be
allowed on Good Friday, Easter weekend, Memorial Day, Memorial Day weekend, July 4th,
Labor Day, Labor Day weekend, Thanksgiving Day thru Sunday, Christmas Eve, Christmas
Day, New Year’s Eve, New Year’s Day, or on any other high traffic days or holidays as
determined.

Maintain existing roadside signs within this project’s limits during this Contract.

Provide a truck-mounted attenuator (TMA) on the trailing vehicle as shown on the appropriate
traffic control plan sheets. Provide a letter certifying that all TMA’s used on this project meet the
NCHRP 350 requirements.

Regulate all construction activities and equipment to minimize inconvenience to the traveling
public. At points where it is necessary for trucks to stop, load, or unload, provide warning signs
and flaggers to protect the traveling public.

The pavement shall be entirely open to traffic each night. Remove or clearly barricade all
material stockpiles, equipment left overnight, or any obstruction within 30 ft. of a travel-way as
approved.

All work required by these general notes, except as provided for by Item 502, will not be paid for
directly, but will be subsidiary to Item 502 unless otherwise shown on the plans.

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 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: Temporary Erosion, Sedimentation, and Environmental Controls

It is not anticipated that any erosion, sedimentation, or environmental control devices will be needed on this project. The Contractor
Force Account “SW3P Contingency” that has been established for this project is intended to be utilized in the event that such controls
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become necessary. The SW3P for this project will consist of the use of any temporary erosion control measures deemed necessary and
as specified under this Item. This work will be paid for in accordance with Article 4.4., "Changes in the Work."

Items 618, 620, & 624: Conduit, Conductors, Ground Box

Use materials from the pre-qualified material producers list as shown on the Texas Department of Transportation (TxDOT) -
Construction Division’s (CST) materials producers list.

See http://www.dot.state.tx.us/business/doing_business/product_evaluation/default.htm for list of pre-qualified manufacturers.
Category is “Roadway Illumination and Electrical Supplies.”

The location of the conduits, conductors, and ground boxes are diagrammatic only and may be
shifted by the Engineer to accommodate field conditions.

Do not use non-certified persons to perform electrical work. See Article 7.15 “Electrical Requirements” for additional details.
Item 618: Conduit

PVC Conduit systems that snap or lock together without glue and that are UL listed to be used for bored PVC electrical applications,
will be allowed for PVC Schedule 40 and PVC schedule 80 upon approval.

Place conduit under existing roadways and/or driveways as directed and in accordance with Item 476.
Ensure open trenches and excavations are filled at the end of each work day.

Use non-metallic pull rope to install conductors in PVC conduit.

Leave a minimum length of 2 feet for each conductor cable in each ground box and in each pole.
With approval, bend all PVC conduits in accordance with NEC-352.24.

Refer to plans and specifications for type of conduit. Waterproof and tighten all couplings and connections. Bring all proposed and
existing conduit into a ground box and ‘elbow’ it unless otherwise shown on the plans. Provide a bushing to protect the wire from
abrasion when a conduit run terminates.

Install conduit in an area not exceeding 2 ft. in any direction from a straight line with the depth of the conduit at least 2 ft. unless
otherwise shown on the plans. Installation of the conduit by jacking or boring method will be at a depth of at least 1 ft. below the
bottom of the base material of the roadway. Evidence of damage to the roadway during the jacking or boring operation will be enough
grounds to stop the method being used.

Install conduit on a 2 in. sand cushion and backfill with at least 6 in. of sand. Backfill the remainder of the trench with flexible base,
soil or two-sack concrete as required by the location of the conduit or as directed.

Consider all conduit elbows and rigid metal extensions required to be installed on PVC conduit systems subsidiary.Install a non-
metallic pull rope in conduit runs, which are longer than 50 ft. Installed pull ropes in conduit are for future use and will be capped
using standard weather tight conduit caps as directed. Consider this work subsidiary to the pertinent Items.

Install a continuous bare or green insulated copper wire No. 8 AWG or larger in every conduit throughout the electrical system
including installed loop detectors and traffic signal cables which are in conformance with the Electrical Detail Standard Sheets and the
latest edition of the National Electric Code.

Placement of conduit under the existing pavement using the open trench method will not be allowed without prior approval.
Consider all fittings, brackets, and junction boxes necessary to complete the installations subsidiary to the pertinent Items.

Furnish couplings and connections that are tight and waterproof. All conduit shall be brought
into a ground or junction box and elbowed unless otherwise shown on the plans.

The Contractor may, at his option, substitute high-density polyethylene (HDPE) conduit meeting
the specifications of Item 618 for all bores requiring PVC schedule 40 conduit and, when
approved, may substitute HDPE for schedule 80 bored conduit. HDPE shall be

the same size as the PVC conduit shown on the plans. HDPE shall be terminated with UL listed
fittings. HDPE may be threaded and used with threaded PVC connectors or couplings. HDPE
shall be extended through the bore in one continuous piece and shall be coupled to RMC elbows
or to PVC conduit at the bore pits prior to entering ground boxes (if ground boxes are required
by the plans). HDPE shall not contain conductors during installation in this manner. No
additional compensation will be paid to the Contractor when HDPE is substituted for this

purpose.

When using PVC, duct cable, and HDPE conduit 1 in. and larger, provide a PVC elbow in place
of the galvanized rigid metal elbow required by the Electrical Detail standards. Ensure the PVC
elbow is of the same schedule rating as the conduit to which it is connected. Ensure only a flat,
high tensile strength polyester fiber pull tape is used for pulling conductors through the PVC
conduit system.
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Item 620: Electrical Conductors

Identify the conductors as shown on the Electrical Details Standard Sheets when two or more conductors are present in one conduit or
enclosure. Use an identification tag with two plastic straps. Each tag will indicate circuit number, letter, or other identification as
shown on the plans.

Insulated conductors are to have solid color insulation of black and white.

Bond grounding conductors, which share the same conduit, junction box or structures, together at every accessible point in accordance
with the Electrical Detail Standard Sheets and the latest edition of the National Electric Code.

All wiring will be in accordance with the National Electric Code and the appropriate Department standard sheets.

Existing conductors in any existing conduit to be reused shall be removed and disposed of by the contractor. This work shall be
subsidiary to this item.

Item 624: Ground Boxes

Place ground boxes 5 feet from the edge of shoulder or curb or as otherwise directed.

Class A concrete will be considered miscellaneous.

All ground boxes will be precast polymer concrete of the size and type specified on the plans.

Item 628: Electrical Services

Make all arrangements for electrical service and compliance with local standards and practices for proper installations.

The Contractor shall coordinate the installation of the service drop with the electrical power company. The account will be billed to
TXDOT. The Contractor shall verify and coordinate service pole location with the engineering section of the appropriate utility
district.

The service enclosure provided in this contract will have provisions for pad locking the enclosure shut.

Power provided to the locations shown for primary line extensions, connection and meter charges and other expenses by the utility
company will be coordinated by the TxDOT Beaumont District Transportation Operations office. Contact that office at 409-898-5766
one month before the services are needed.

Provide poles of kind and size as directed.

Construct electrical services as shown on the ED sheets. Make all arrangements for electrical services and comply with local standards
for proper installation.

Ensure the service closure is assembled by a U.L. Certified Company as shown on ED (5)-14 note #VIII-A.

Item 636: Signs

This pay item will be used to pay for large street name signs mounted on the traffic signal
mast arms.

Provide approved sign mounting hardware for all signs mounted on span wire or mast arms.
Hardware is subsidiary to this Item.

Item 680: Installation of Highway Traffic Signals

Plans are diagrammatic only and may need to be adjusted by the Engineer to accommodate field conditions.

Provide a continuous bare or green insulated copper wire (equipment ground) throughout the electrical system. Connect equipment
ground to all metal conduit, metal signal heads, metal pedestrian push buttons, signal poles, controller housing, service pole ground,
ground rods and all other metal enclosures and raceways. Provide the equipment ground at the same size of the neutral feeding that
equipment (head, push button, controllers, etc.) unless otherwise directed.

Cover signal heads with opaque material from the time of installation until the signal is placed in operation.

Wire luminaries to a separate 20-amp breaker in the service enclosure and extend the conductors to the base of the pole with a fuse
installed.

Wire signal installations to operate in accordance with phase diagrams and to provide signal sequences as shown on the phase sheets
in the plans.

Tag each conductor in the controller to clearly indicate its function.

Test and activate detectors before placing controller in operation. Obtain approval before placing a signal on flash.
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Item 6185: Truck Mounted Attenuator (TMA) and Trailer Attenuator (TA)

Shadow vehicles with TMA and high intensity rotating, flashing, oscillating or strobe lights are required. Use one TMA preceding
every stationary work zone and two TMA’s for mobile operations.

In addition to the shadow vehicles with truck mounted attenuators (TMA) that are specified as being required on the traffic control
plan for this project, provide 1 additional shadow vehicle(s) with TMA for TCP (1-4)-18, TCP (1-5)-18, TCP (2-1)-18, and TCP (2-2)-
18 as detailed on General Note 4 of TCP (1-4)-18, TCP (1-5)-18 and TCP (2-1)-18, and General Note 6 for TCP (2-2)-18. Therefore,
2 total shadow vehicles with TMA will be required for this type of work. 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 TMAs needed for the project.

General Notes Sheet F



Texas
Department
of Transportation

CONTROLLING PROJECT ID 0065-02-056

DISTRICT Beaumont

HIGHWAY US 96
CONTROL SECTION JOB 0065-02-056
PROJECT ID A00176490
COUNTY Jasper TOTAL EST. -ll—:cl)l\}::\ll_-
HIGHWAY UsS 96
ALT BID CODE DESCRIPTION UNIT EST. FINAL
416-6032 DRILL SHAFT (TRF SIG POLE) (36 IN) LF 13.000 13.000
416-6033 DRILL SHAFT (TRF SIG POLE) (42 IN) LF 17.000 17.000
500-6001 MOBILIZATION LS 100.00% 100.00%
502-6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 2.000 2.000
618-6023 CONDT (PVC) (SCH 40) (2") LF 5.000 5.000
618-6053 CONDT (PVC) (SCH 80) (3") LF 5.000 5.000
618-6054 | CONDT (PVC) (SCH 80) (3") (BORE) LF 205.000 205.000
620-6004 ELEC CONDR (NO.12) INSULATED LF 710.000 710.000
620-6007 ELEC CONDR (NO.8) BARE LF 470.000 470.000
620-6012 ELEC CONDR (NO.4) INSULATED LF 45.000 45.000
624-6002 GROUND BOX TY A (122311)W/APRON EA 3.000 3.000
628-6241 ELC SRV TY D 120/240 100(NS)SS(E)SP(O) EA 1.000 1.000
636-6001 | ALUMINUM SIGNS (TY A) SF 30.000 30.000
680-6002 INSTALL HWY TRF SIG (ISOLATED) EA 1.000 1.000
680-6004 REMOVING TRAFFIC SIGNALS EA 1.000 1.000
682-6001 | VEH SIG SEC (12")LED(GRN) EA 6.000 6.000
682-6002 VEH SIG SEC (12")LED(GRN ARW) EA 1.000 1.000
682-6003 | VEH SIG SEC (12")LED(YEL) EA 6.000 6.000
682-6004 | VEH SIG SEC (12")LED(YEL ARW) EA 2.000 2.000
682-6005 | VEH SIG SEC (12")LED(RED) EA 6.000 6.000
682-6006 | VEH SIG SEC (12")LED(RED ARW) EA 1.000 1.000
682-6051 BACKPLATE W/REFL BRDR(3 SEC)ALUM EA 6.000 6.000
682-6052 BACKPLATE W/REFL BRDR(4 SEC)ALUM EA 1.000 1.000
684-6009 | TRF SIG CBL (TY A)(12 AWG)(4 CONDR) LF 1,610.000 1,610.000
686-6039 INS TRF SIG PL AM(S)1 ARM(36')LUM EA 1.000 1.000
686-6167 INS TRF SIG PL AM(S)2 ARM(44-36')LUM EA 1.000 1.000
6185-6002 | TMA (STATIONARY) DAY 4.000 4.000
6306-6001 | VIVDS PROSR SYS EA 1.000 1.000
6306-6003 | VIVDS CAM ASSY VAR LNS EA 3.000 3.000
6306-6005 | VIVDS CNTRL SOFTWARE EA 1.000 1.000
6306-6007 | VIVDS CABLING LF 605.000 605.000
18 SAFETY CONTINGENCY: CONTRACTOR FORCE LS 1.000 1.000
ACCOUNT WORK (PARTICIPATING)
EROSION CONTROL MAINTENANCE: LS 1.000 1.000
CONTRACTOR FORCE ACCOUNT WORK (PART)
TX DOTCO N N ECT Report Generated By: txdotconnect_internal_ext
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TRAFFIC SIGNAL

ELECTRICAL SERVICE DATA

ELECTRICAL SERVICE DESCRIPTION
(SEE ED (4) & (5) - 03)

ELC SRV TY D 1207240 100 (NS)SS(E)SP(0)

0065-02-056
ITEM | DES. DESCRIPTION UNIT US 96
AT
FM 363
416 | 6032 |DRILL SHAFT (TRF SIG POLE) (36 IN) LF 13
416 | 6033 |DRILL SHAFT (TRF SIG POLE) (42 IN) LF 17
618 | 6023 |[CONDT (PVC) (SCH 40) (2") LF 5
618 | 6053 [CONDT (PVC) (SCH 80) (3") LF 5
618 | 6054 [CONDT (PVC) (SCH 80) (3") (BORE) LF 205
620 | 6004 [ELEC CONDR (NO.12) INSULATED (WHITE) LF 355
620 | 6004 [ELEC CONDR (NO.12) INSULATED (BLACK) LF 355
620 | 6007 |ELEC CONDR (NO.8) BARE LF 470
620 | 6012 |ELEC CONDR (NO.4) INSULATED LF 45
624 | 6002 |[GROUND BOX TY A (122311)W/APRON EA 3
628 | 6241 [ELCSRVTY D 120/240 100(NS)SS(E)SP(O) EA 1
636 | 6001 |[ALUMINUM SIGNS (TY A) SF 30
680 | 6002 [INSTALL HWY TRF SIG (ISOLATED) EA 1
680 | 6004 [REMOVING TRAFFIC SIGNALS EA 1
682 | 6001 |VEH SIG SEC (12")LED(GRN) EA 6
682 | 6002 |VEH SIG SEC (12")LED(GRN ARW) EA 1
682 | 6003 |VEH SIG SEC (12")LED(YEL) EA 6
682 | 6004 [VEH SIG SEC (12")LED(YEL ARW) EA 2
682 | 6005 [VEH SIG SEC (12")LED(RED) EA 6
682 | 6006 [VEH SIG SEC (12")LED(RED ARW) EA 1
682 | 6051 [BACK PLATE W/REFL BRDR (3 SEC)ALUM EA 6
682 | 6052 [BACK PLATE W/REFL BRDR (4 SEC)ALUM EA 1
684 | 6009 [TRFSIG CBL (TY A)(12 AWG)(4 CONDR) LF 1610
686 | 6039 [INSTRF SIG PLAM(S)1 ARM(36')LUM EA 1
686 | 6167 [INSTRF SIG PLAM(S)2 ARM(44-36')LUM EA 1
6306 | 6001 |VIVDS PROSR SYS EA 1
6306 | 6003 |VIVDS CAM ASSY VAR LNS EA 3
6306 | 6005 |VIVDS CNTRL SOFTWARE EA 1
6306 | 6007 |VIVDS CABLING LF 605
6185 | 6002 |TMA (STATIONARY) DAY 4

SERVICE SERVICE SAFETY MAIN TWO-POLE
CONDUIT | CONDUCTORS | SWITCH CKT. BKR. CONTACTOR
SIZE NO. /S1ZE AMPS POLE/AMPS AMPS

1 174" | 3/%4 XHHW N/A 2P/70 30
PANEL BD/ BRANCH BRANCH
LoAD CENTER| CIRCUIT I ckr, BKR. |CIRCUIT KVA
AMP RAT ING NO. POLE/AMPS |  AMPS LOAD
100 T.S. 1P/30 40 <71
ILL. 2P/20 3 )
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DISCLAIMER:

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.
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1.

BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES:

The Barricade and Construction Standard Sheets (BC sheets) are intended
to show typical examples for placement of temporary traffic control
devices, construction pavement markings, and typical work zone signs.

The information contained in these sheets meet or exceed the requirements
shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD).
(TCP)is the

The development and design of the Traffic Control Plan

responsibility of the Engineer.

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

The Contractor is responsible for
control devices as shown
the approximate

installing and maintaining the traffic
in the plans. The Contractor may not move or change
location of any device without the approval of the Engineer.

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

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

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
revised to show appropriate work zone distance.

The Engineer may require duplicate warning signs on the median side of
divided highways where median width will permit and traffic volumes
justify the signing.

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

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.

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 shall be erected in advance of the CSJ |imits. However,
the TRAFFIC FINES DOUBLE sign will not be required on projects consisting
solely of mobile operation work, such as striping or milling edgeline rumble
strips. The BEGIN ROAD WORK NEXT X MILES, CONTRACTOR and END ROAD WORK signs
shal | be erected at or near the CSJ limits.

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

location of all traffic control

The Engineer has the final decision on the

devices.

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

WORKER SAFETY APPAREL NOTES:

Workers on foot who are exposed to traffic or to construction equipment
within the right-of-way shall wear high-visibility safety apparel meeting
the requirements of ISEA "American National Stondard for High-Visibility
Apparel, " or equivalent revisions, and labeled as ANSI 107-2004 standard
performance for Class 2 or 3 risk exposure. Class 3 garments should be
considered for high traffic volume work areas or night time work.
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SIGN DETAIL (G20-10T)
Only pre-qualified products shall be used. The "Compliant Work Zone
Traffic Control Devices List" (CWZTCD) describes pre-qualified products
and their sources and may be found on-line at the web oddress given
below or by contacting:
Texas Department of Transportation
Traffic Operations Division - TE
Phone (512) 416-3118
SHEET 1 OF 12
THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT = Operations
http://www.txdot.gov I Texas Department of Transportation s",;‘;’,ﬁ,’;’fd

COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST
DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)
MATERIAL PRODUCER LIST (MPL)

ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"
STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES
TRAFFIC ENGINEERING STANDARD SHEETS

(CWZTCD)

(TMUTCD)

BC(1)-14

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

FILE: bc-14. dgn
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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:

1,56
TYPICAL LOCATION OF CROSSROAD SIGNS T- INTERSECTION TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
ROAD WORK
o A
620-2 1 poap work (Optional NEXT X MILES =2 ] G20-1b7R o \4
see Note G20-1aT CW20-1D \ i si A
1 and 4} X I rgn Conventional| Expressway/ Posted s 10
4 4 4 INTERSECTED | Block - City <= 1000°-1500 - Hwy N r'NuSmbre'r Road Froewoy Speed pﬁ;lulng
ROADWAY 1000 - 1500° - Hwy = 1 Block - City or >eries
. T : [P—" | > Feot
h T 1
X X X 4 ee
CROSSROAD g A8 » ) /; Q \ Exg? MPH  l(aApprx.)
X X X . csy WORK 30 120
k * + 620-50p | WORK / 80 R 20-50p [ WORK Ccw22 48" x 48" | 48" x 48"
% gw ZONE BEGIN min, S TRAFFIC CW23 35 160
TRAFFIC G20-5T | ROAD WORK 2 R20-5T | FINES cw25 40 240
R20-5T FINES NEXT X MILES
ROAD WORK AVE - a DOUBLE a5 320
< NEXT X MILES DOUBLE woress |7 R20-50TP | st CW1, CW2
NEXT X MILES = R20-50TP | o 620-67 i 20-50TP | wFFiécha ’ ’ . . . . 50 400
620-2 END A aRE PRESET ___STATE___ Cw7, Cws, 36" x 36 48" x 48
G20-1aT  (Optional ROAD WORK = CONTRACTOR 55 5002
see Note Cw9, Cwi1,
END 2
1 and 4) | | ROAD WORK cwi4 60 600
) i . 620-2 65 7002
May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. Cw3, Cw4, 70 8002
(See note 2 below) Cw5, Cwe, 48" x 48" 48" x 48" 3
1. The typical minimum signing on o crossroad approach should be o "ROAD WORK AHEAD" (CW20-1D}sign and @ CSJ LIMITS AT T-INTERSECTION Cws-3, 75 900
(G20-2) “END ROAD WORK" sign, unless noted otherwise in plans. cwio, Cwi12 80 10002
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted bock 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 Worning 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 . divided high - nd fr
crossroads. The Engineer will determine whether o rood is low volume. This information shall be shown 2. If construction closes the road at a T-intersection the Contractor shall place the "CONTRACTOR * s:; ler)'lrcg oiIg:ese$:;2§sM2:uo:v;neUniégr;O)T!i:in?g gz::gz? Seviceszoys'
in the plons. NAME " (G20-6T) sign behind the Type 3 Barricades for the road closure (see BC(10) also). (TMUTCD) typical opplication diograms or TCP Standard Sheets
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such os FLAGGER The "ROAD WORK NEXT X MILES" left arrow(G20-1bTL) and "ROAD WORK NEXT X MILES" right arrow yp PP 9 .
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs ore required, these signs will (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans. ' . . . .
be considered part of the minimum requirements. The Engineer/Inspector will determine the proper A M|n||<m.|m d|s+$ce ;ror: workbal;eo to f';“ dgc.j:gnceIWm:mng sign nearest the
location and spacing of any sign not shown on the BC sheets, Traffic Control Plon sheets or the Work work area ond/or distance between each additional sign.
Zone Standard 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.
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 L ,
© ' G20-9TP¥ % [BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
;’gﬁé crossroads at the discretion of the Engineer. See Note 2 under “"Typical
BEGIN DO TRAFFIC STAY ALERT OBEY Location of Crossroad Signs”.
—_DELIN R20-5T% % =
% % G620-5T _ _p |NeT FINES WARNING o
ﬁg(#DX 'I‘?L‘EE Cw-aL ‘iés‘ PASS DOUBLE "' SIGNS 5. Only diomond shaped warning sign sizes are indicated.
CW20-1D NAVE XX appropriate) B o STATE LAW
oW1-4R % ¥G20-6T |  ADDRESS CWI3-1P | weu R20-50TPX X | S TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standord Highway
!\‘ggk STATE @ G20-10T % % R20-3TX ¥ Sign Designs for Texos" manual for complete Iist of available sign design
CONTRACTOR .
¢ 3X >M<” CWI3-1P Type 3 Barricade or X X X X X Sizes.
= CW20-1D channelizing devices \
Lo do.. \ > d . : : : : :

< / N _ e B : LEiqu :
=> / W ok\ <& / / <& : %o 54 / T = Ol:io ype 3 Barricade

Channel izing Devices

\

q
4 => e // = | /egiming of T ' m | ¥ .
[ — Z NO-PASSING R2-1| LIMIT WORK ZONE | 20727 X ¥ -l Sign

a_. 77 .
3X Chonnelizing CcSJ Limit b line should
Devices o ROA%NgoRK coordinate @ >< >< See Typical Construction
When extended distances occur between minimal work spoces, the Engineer/Inspector should ensure additional 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 chart 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
k > ¥%620-50P | Hors STAY ALERT This distance shall replace the "X" and shall be rounded .
__BEGIN | [spPEED TR OBEY to the nearest whole mile with the approval of the Engineer. §® o Trafl{{c
-57 | ROAD WORK ! AR imals shall . - perations
ROAD % % G20-5T NEXT X WILES LIMIT XX R20-5T FINES ' WARNING No decimals sha be used . Division
SIGNS Texas Department of Transportation Standard
CLOSED|Ry1-2 Gt -1 e >< >< DOUBLE STATE LAW (®) The "BEGIN WORK ZONE"(G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 a G20-6T S %% R20-50TP| omaies TALK OR TEXT LATER shall be used as shown on the sample layout when advance
cm "6 Barricade or CW13-1P CW20-1E X% | “cowmcin | *¥Re-l U c);ezge-m ;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.
/ y 3 y ) ; ; ; y PROJECT LIMIT
. // ¥ ¥ Required CSJ Limit signing. See Note 10 on BC(1). TRAFFIC
\ 1 | FINES DOUBLE signs will not be required on projects
1 <= consisting solely of mobile operations work.
l Channel izing ~———CSJ Limit = Area for placement 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 FlLE: bo-14. dgn bN: TXDOT ‘m:m)or\uw: TxDOT |ck: TxDOT
WOR ﬂ // p X F\SPEED R2-1 Control Plan. @©TxDOT November 2002 CONT |SECT JoB HIGHWAY
K —
SPACE ROA%NgoRK LIMIT @ Contractor will install a regulatory speed |imit sign at revisions 0065 02 058 Us 96
>< >< the end of the work zone. 9-07 8-14 DIST COUNTY SHEET NO.
G20-2 % ¥ 7-13 BMT JASPER §
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DISCLAIMER:

No warranty of any

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".

kind is made by TxDOT for any purpose whatsoever.

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

GUIDANCE FOR USE:
LONG/ INTERMEDIATE TERM WORK ZONE SPEED LIMITS

This type of work zone speed |imit should be included on the design of
the traffic control plans when restricted geometrics with a lower design
speed are present in the work zone and modification of the geometrics to
a higher design speed is not feasible.

Long/Intermediate Term Work Zone Speed Limit signs, when approved as described

above, should be posted and visible to the motorist when work activity is present.

Work activity may also be defined as a change in the roadway that requires
a reduced speed for motorists to safely negotiate the work area, including:

a) rough road or damaged pavement surface

b) substantial alteration of roadway geometrics (diversions)

c) construction detours

d) grade

e) width

f) other conditions readily apparent to the driver
As long as any of these conditions exist, the work zone speed |imit signs
should remain in place.

SHORT TERM WORK ZONE SPEED LIMITS

This type of work zone speed |imit may be included on the design of

the traffic control plans when workers or equipment are not behind concrete
barrier, when work activity is within 10 feet of the traveled way or actually
in the travelled way.

Short Term Work Zone Speed Limit signs should be posted and visible to the
motorists only when work activity is present. When work activity is not
present, signs shall be removed or covered.

(See Removing or Covering on BC(4)).

GENERAL NOTES

projects where speed control is of major importance.

Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum

mounting height.

. Regulatory work zone speed Iimits should be used only for sections of construction

Speed zone signs are illustrated for one direction of travel and are normally posted

for each direction of travel.

Frequency of work zone speed |imit signs should be:
40 mph and greater 0.2 to 2 miles
35 mph and less 0.2 to 1 mile

Regulatory speed Iimit signs shall have black legend and border on a white reflective

background (See "Reflective Sheeting" on BC(4)).

Fabrication, erection and maintenonce of the"ADVANCE SPEED LIMIT" (CW3-5)sign,

"WORK ZONE" (G20-5aP) plaque and the "SPEED LIMIT"(R2-1)signs shall not be paid for

directly, but shall be considered subsidiary to Item 502.

Turning signs from view,
otherwise noted under "REMOVING OR COVERING" on BC(4).

Techniques that may help reduce traffic speeds include but are not |imited to:

A. Law enforcement.

B. Flagger stationed next to sign.

C. Portable changeable message sign (PCMS).
D. Low-power (drone) radar transmitter.

E. Speed monitor trailers or signs.

Speeds shown on details above are for illustration only.
Work Zone Speed Limits should only be posted as approved for each project.

.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.

laying signs over or down will not be allowed, unless as

ore. direction onty. csy of work activity and not throughout the entire project. Sianing show for -
e Bea for LIMITS Regulatory work zone speed signs (R2-1) shall be removed cle BC@) for LIMITS
. - 1T Vi
signing. or covered during periods when they are not needed. signing.
|
- . _ _%_ _é:%, - - - - . L ~ 9 9 . . _ __:4:%;__ N I _
|
IO | |o AN b @ ANNY ANNNNNY b |o |o§\\\\\\§§\\\\ |o N \i
‘ See General ‘ ‘ ‘ ‘ See General
(750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
N\ [ |
WORK | 620-50
SPEED
LIMIT o WORK | c20-50p ZONE SPEED )
7 () R ZONE iﬁﬁ%? LIMIT WORK WORK U IMIT
SPEED ZONE | 620-5aP ZONE | 620-5aP
R2-1 60 LIMIT 6 O R2-1 7 O R2-1 SPEED ° SPEED 7 O R2-1
CW3-5 ES (:) R2-1 LIMIT LIMIT
6 O R2-1 6 O R2-1
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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 [
g N\/ s
o [
@ g
g 5 T
_ 7.0° min. — o
2| 0'-6 9.0° max. 2|6 or 3 Comi
S fe—> RN A 5 9.0° mox. e o g 107 min. d L 6.0° min
x N T ~ | greater N [ 9.0 max. 'S AR -
| l ]
% I, _1
WZzzg——1—70 | N 2207 N
SRS SRS J ! %
Paved SINIINTETS; Paved = \///Q\'% 2 | *
7
shoulder shoulder = \3273::;ﬂ=1‘
R
7

% 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 todvisory or distance) should not cover the surface of the parent sign.

Splicing embedded perforated square metal tubing in order to extend post
height will only be al lowed when the splice is mode using four bolts, two
above and two below the spice point. Splice must be located entirely behind
the sign substrate, not near the base of the support. Splice insert lengths
should be at least 5 times nominal post size, centered on the splice and

of at least the same gauge material.

extend more than

172 way up the

back of the sign
substrate.

FRONT ELEVATION
Wood, metal or
Fiber Reinforced Plastic

| support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports
—— = shall not will be by bolts and nuts
(@ S -T_ DE°+rUd? or screws. Use TxDOT's or
o ﬁqu above sign manufacturer’s recommended
2 M /// procedures for attaching sign
substrates to other types of
TTE,f:ETFH b Suppor t t sign supports
. shall not R@ AD i
FH qE protrude < 3
Al above sign ri ri M
DOUBLE O WORK 1 5 oR Nails shall NOT
I [ I be al lowed.
N
pzﬁ%ém 'AH EAD Each sign
Sign supports shal 1B shall be attached

directly to the sign
support. Multiple
signs shall not be
joined or spliced by
ony meons. Wood
supports shall not be
extended or repaired
by splicing or
other means.

SIDE ELEVATION
Wood

24"

N

STOP/SLOW PADDLES

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.

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.

le
[

N

24"

Bockground - Red
Legend & Border - White

CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS
WITHIN THE PROJECT LIMITS

1. Permonent signs are used to give notice of traffic laws 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.

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

4. [f existing signs are 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

5. [If permanent signs are to be removed ond 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.

6. Any sign or troffic control device that is struck or damaged by the Contractor
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.

24" >

Bockground - Orange
Legend & Border - Black

GENERAL NOTES FOR WORK ZONE SIGNS

1.
2.
3

4.

5.

Contractor shall install and 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 varigtion 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 accordonce 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 domaoged 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 HE IGHT

1.

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 plaques mounted below other signs.

2. The bottom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
the ground.

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

4, Short-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

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

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

1. The Controctor shall ensure the sign substrate is installed in accordance with the monufacturer’s recommendations for the type of sign
support that is being used. The CWNZTCD Iists eoch substrate that con be used on the different types and models of sign supports

2. “"Mesh" type materials are NOT an opproved sign substrate, regordless of the tightness of the weave.

3. All wooden individual sign panels fabricoted from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,

fastened to the back of the sign and extending fully across the sign. The cleat shall be aottoched 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

1.

A1l signs shall be retroreflective and 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).

2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white background.
3. Orange sheeting, meeting the requirements of DMS-B8300 Type B or Type Cp , shall be used for rigid signs with orange backgrounds.
SICN LETTERS

1.

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.

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 opaque properties under automobile headlights at night, without domoging the sign sheeting.
Burlop shall NOT be used to cover signs.

Duct tope or other adhesive material shall NOT be affixed to o sign face.

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

IGN SUPPORT WEIGHTS

8.

1.

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 and to

SHEET 4 OF 12

maintain a constont weight. §® Traffic
Rock, concrete, iron, steel or other solid objects shall not be permitted Ogﬁzgg;gs
for use as sign support weights. I Texas Department of Transportation Standard

Sandbags should weigh a minimum of 35 Ibs and @ 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.

BARRICADE AND CONSTRUCTION
TEMPORARY SIGN NOTES

BC(4)-14

FLAGS ON SIGNS FILE: bc-14. dgn DN: - TXDOT ‘CK:TXDOT‘DW: TxDOT |ck: TxDOT
Flags may be used to draw attention to warning signs. When used the flag ©TxDOT _November 2002 CONT_ | SECT i AIGHwAY
shall be 16 inches square or larger and shall be orange or fluorescent REVISIONS 0065/ 02 056 Us 96
red-orange in color. Flaogs shall not be allowed to cover any portion of 9-07 8-14 DSt COUNTY SHEET NO.
the sign face. 7-13 BMT JASPER 10
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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:

Max i mum 24" 2%6 Sign Sign > Sign Sign
Moximun axd o = 12 sa. ft. of i F———_ iq - Post . Post :| . Post Post
21 sq. ft. of wood I ] fon foce 2x6 i :
J sign face A post 246 - \\ 2x6 :
- o2 .
2 - S P S . :
I I L 0 : :
O <
I I x4 K L1 p 'ﬁ 5 K H e
4x4 " . .
wood ¥ x 60 x4 <1¢] desirabie <2 desiravle
/ post 72" block block “|e s |9
I' Ll I' [l 18"
l - HH o HH
| " N 34" min, .m Optional RA
H H and Length of skids moy 48" E E strong soils, | reinforcing 5 g
Top wood be increased for minimum HH 55" min. in sleeve ———=3|8 34" min. in Base
See BC (4} post additional stability. sle weak soils. (172" larger oo strong soils, See the CWZTCD Post
for sign Top HE than sign ‘}'f' 55" min. in for embedment.
30" height 24 /2"4 x 40 X See BC(4) anchor Stub HE post) x 18 HE weak s0i Is.
requirement — for sign 24" 2x4 brace nchor Stul HH NH
q - 2x6 heighg _ / (174" larger E E Anch(“>r Stub : 2
1 requirement 3/8" bolts w/nuts than sign o (174" lorger  (s]e
[ [N O Ll il = or 3/8" x 3 1/2" S post) ———=|33 LA H
N B =T <& (min.) la HH HH
——l N N scrows D N N N
40" 36" Front 4x4 block 4x4 block . OPTION 1 (AOPJIONSTZ ) OPTION 3
Front Sice sice (Direct Embedment} nehor Stub (Anchor Stub and Reinforcing Sleevel) WING CHANNEL
ron R T P T
Lap-splice/base
SKID MOUNTED WOOD SIGN SUPPORTS PER:R”ED — MET”L — S Cofed ach
LONG/ INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS O G OUND MOUN ED SIGN SU OR S
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 1172 WEDGE ANCHORS
9 sq. ft. or less- substrate listed in section J.2.d of |~ dia. (typ) Both steel and plastic Wedge Anchor Systems as shown
10mm extruded the CNZTCD, except 5/8" plywood. '_ on the SMD Standard Sheets may be used as temporary
thinwall plostic 1/2" plywood is al lowed. sign supports for signs up to 10 square feet of sign
" p face. They may be set in concrete or in sturdy soils
sign only if opproved by the Engineer. (See web address for
g "Traffic Engineering Standard Sheets" on BC(1)).
i- @ 3/8" x 3" gr. 5 bolt 18"
o {2 per support) joining
B 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 g'f"‘;ﬁ;'f‘f”l‘c CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
v e ey YA X1 oot GENERAL NOTES
A (DO NOT SPLICE) 1374 " x 1 3/4 " 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 Hole(s) supports, but 3/8" bolts with nuTs_or 3/8" x 31/2"
I | 3/4" galv. round telescopes into sleeve Size |Posts| Sign Face | Embedment|Required lag scu;(_aws must be used on every joint for final
gy with 5/16" holes i W) " " o o connection.
W or 1 3/4" x 1 3/4" : . N
[l . . . . ~ 4 x 4 2 21 36" NO 2. No more thaon 2 sign posts shall be placed within o
M square tubing lOBQQIe)xIé 324 Sq:q?: p;:cz(l;med > 7x6 1 21 36" YES 7 ft. circle, except for specific materials noted on the
loid - .. CNZTCD List.
Upright must Tl I — tubing diagonal brace 5 1x6 | 2 36 36 YES 's
+e|e§copel+o . I [e o o o #)e o 0o o o Q I - 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 pavement 28" | 1374 " x 1 3/4 " x 32 (hole MOUNTED SIGN SUPPORTS This will be considered subsidiary to Item 502.
°¥f to hole) 12 ga. square perforated : :;
o tubing cross brace N [ see BC(4) for definition of "Work Duration.”
. o 3/8" X 4-1/2 ar. Wood sign posts MUST be one piece. Splicing will
7 o [e] 5 BOLT (TYP )gr _— . _{ * NOT be allowed. Posts shall be painted white.
Jio . = -
27/ N D A See the CWZTCD for the type of sign substrate
— pin ot angle - - N " that can be used for each approved sign support.
i i acaa P aded 10 N ~l 8 @3/8 * X 3" gr.
) match sideslope 3 o = H 5 bolt
36 N ° 13/4" x13/4" x 129" : SHEET 5 OF 12
2.5° = " (hole to hole) : ~ ® Traffic
Welds fo start @116 12 go. square s S ; Ogerations
lelds to start on 7 er forated o ;P ivision
opposite sides Er)ubing upright ——» . _%m_ . I Texas Department of Transportation Standard
going in opposite N7 3"
directions. Minimum . \
weld, do not 48 -2" x 2" x
i o S cosrerety weices | BARRICADE AND CONSTRUCTION
weld &7 upright (hole to hole) N s
% 2" | [Fesssssvsevcssssssess] 12 go. perforated TYPICAL SlGN SUPPORT
weld—— N[5 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 -
Side View tubing sleeve BC ‘5) l 4
| | welded to skid FILE: be-14. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
I 60" | ©TXDOT November 2002 CONT |SECT JOB HIGHWAY
T P RF RAT T T REVISIONS 0065 02 056 UsS 96
SKID MOUNTED PERFO ED SQUARE STEEL TUBING SIGN SUPPORTS 9-07 g-14
7-13 BMT JASPER 11
00




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:

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 all 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
f;gg*..cf.‘f;"f*:';z per word), not including simple words such as "T0, * Road/Lane/R C List Action to Take/Effect on Travel Location Warning ** Advance
’ ! . n m r | it+i i . . . H .
Messages should consist of a single phase, or two phases that oa ane/sRamp 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."
Alwoys 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 vhen referring to 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 Sunday 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 A B CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
. Do POt use the word "Donger T messoge, 91 ' : 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 a PCMS. Both words in a phrase must be
displayed together. Words or phrases not on fhis Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
cobreviated, unless shown in the TWUTCD. 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 at 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
‘EJ“dh“‘LI’?* bef|$g|$lehfr?g 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
. If 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 Phase 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 ond ALL con be interchonged as appropriate.
ridge BRDG Norma | NORM 2. The 1st phase lor both) should be selected from the 2. Roodway 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". appropriate.
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 appropricte.
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. If two PCMS are used in sequence, they must be separated by 7. FT ond MI, MILE and MILES interchanged os appropr iate.
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.
:as‘rbound {route) E Slippery SLIP and should be understandable by themselves. 9. Distonces or AHEAD can be eliminated from the messoge 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 days 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.
LXpressway EXPWY SUnde SUN SHEET 6 OF ]2
0g Ahedt T TEMP = ® B
Freewoy FRUY, FWY Thorsday THURS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR =k Operations
Freewoy Blocked | FNY BLKD To Downtown TO DWNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | sianeior
Friday FRI Traffic TRAF TRAFF ON T
Rozor dous DFTvng [WAZTRIVIG | [ rove ers TRV PLASTIC DRUMS PLACED PERPENDICULAR TO IC ON THE
ozordous Moter g Toosday TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION RRICADE A TRUCT
Migh-Occupancy 1 HOV Time Minutes TIVE WIN OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
. HWY Upper Level UPR LEVEL
Highwoy A Vehicles (s vER, Vems 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 routeT 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
Lane Closed LN CLOSED Will Not WONT shal | maintain the legibility/visibility requirement Iisted above. FILE: bo-14. dgn o TxDOT [ck: TxDOTJow:  TxDOT [oxs TxDOT
Lo!/er 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 ©TxD0T November 2002 CONT |sEcT J0B HIGHWAY
Maintenance MAINT for, or replace that sign. REVISIONS 0065 02 056 US 96
Roadway 4, A full motrix PCMS may be used to simulate o flashing orrow boord provided it meets the visibility, flash rote ond dimming requirements on BC(7), for the 9-07 8-14 pyves ooty pp—
designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13 BMT JASPER 12
TO0




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-lane 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 |l 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 monufocturer’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. Attachment 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 Iine 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 thon 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:

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 Departmentol 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 are 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 lane 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
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 CONSTRUchON
1. A warning reflector or approved substitute may be mounted on o plastic drum as o substitute for a Type C, steady burn warning |ight ot the Cooperative Highway Research Report No. 350 (NCHRP 350)
discretion of the Contractor unless otherwise noted in the plans. or the Monual for Assessing Sofg'ry 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 o the FWZLCD fgr a list °T GEDrﬁr’r‘;es TZAS;‘ teg 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. Cin :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 attaches to the drum. . . . . . .. . 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 ond retroreflectivity requirements for without adversely affecting the work performance. - - - - -
DMS 8300-Type B or Type C r A FILE: bo-14. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
. . . . 6. The only reason @ TMA should not be required is when a work
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. area is spread down the roadway and the work crew is an ©TxD0T_ November 2002 CONT | SECT 408 HIGHWAY
8. The warning reflector should be mounted on the side of the handle nearest opproaching traffic. extended distance from the TMA. REVISIONS 0065/ 02 056 UsS 96
9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 oISt COUNTY SHEET NO.
7-13 BMT JASPER 13
o




No warranty of any
ility for the conversion

TxDOT assumes no responsi

of this staondard 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
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

18" min

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 ESEEEE LR E:?ng 'T';F',ZEAS:;L?? 18" x 24" Sign 12" x 24"

i " i i fces" Y o - (Moximum Sign Dimension) i
??;5?2;)vggzlgzeorcxl i(T]ﬁ:avslohrﬁ:n;grl‘eor;rgr\:;:grgo;;g:’flges?zzl;otigixlces 2" max §4— pP—m—m—4——————— e r(leflec'rive shee'r!ng Chevron CW1-8, Opgosinq Traffic Lane muﬁirt,liiﬁll dP'.[:;;eoLms
(CWZTCD?. (ny?; 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 | 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. Plostic 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 - - Bgse (36"
hondling and/or air turbulence created by passing vehicles. = dia. max)
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. hi toil i +oint 1. Signs used on plastic drums shall be monufactured using
4, Drums shall present a profile that is a minimum of 18 inches in width fo;sf:grgcl:of'lgnno sé: zggZdS substrates |isted on the CWZTCD.
ot the 36 inch height when viewed from any direction. The height of eatrion.
drum unit Itbody ir;g'rol led O:Ibzse) shoI(I] ged:] ;?n':r?um ofe3se;gche: and CW1-6L and ’_rhe CWZTCD 1ist for 2. Chevrons and other work zone signs with an oronge background
24" providers of opproved )

a maximum of 42 inches.

5. The top of the drum shall have @ 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 light, warning reflector unit or approved
compliant sign. 12"

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

shal |l 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 ond white retroreflective circumferential stripes not less than Eg?'['?g?“ﬁq;‘;’f‘,::zi ling Diogonal stripes on Vertical Panels shall slope 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. Other sion messoges (text or symbol ic) " ’
width. . i X olic) may be used as

7. Boses shall have a maximum width of 36 inches, a moximum height of 4 36" 8" approved by the Engineer. Sign dimensions shall not exceed
inches, ond a minimum of two footholds of sufficient size to allow base 4 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. series signs discussed in note 8 below.

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

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

45°}/‘\5/[,\x
4" Oronge
4" White

9. Drum body shall have a maximum unbal lasted weight of 11 Ibs.
10.Drum ond base shall be marked with manufacturer’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.

Detectable Edge
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. 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. R9-9, R9-10, RO-11 and R9-11a Sidewalk Closed signs which

~

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.

2" Mox.

sur face. . . . .
DIRECTION INDICATOR BARRICADE DETECTABLE PEDESTRIAN BARRICADES are 24 inches wide may be mounted on plastic drums, with
approval of the Engineer.
. . . . . 1. When existing pedestrian facilities are disrupted, closed, or
1. The Direction Indicator Barricade may be used in tapers, . P M
BALLAST tronsitions, ond other areas where specific directional relocated in @ TTC zone, the temporary facilities shall be

guidance to drivers is necessary. detectable ond include aoccessibility features consistent with

the feotures present in the existing pedestrian focility.

SHEET 8 OF 12

. Unbal losted bases shall be lorge enough to hold up to 50 Ibs. of sand. 2. 1f used, the Direction Indicator Barricade should be used - . . N -

This base, when filled with the ballast material, should weigh between in series to direct the driver through the tronsition ond into 2. Wnere pedestrians with visual disabilities normally use the -

L s s . closed sidewalk, a device that is detectable by a person §® Traffic
35 Ibs (minimum) aond 50 Ibs (moximum). The ballost moy be sond in one the intended trovel lone. . . . with o visual disability traveling with the aid of a long cane = Operations
to three sandbags separate from the base, sand in a sand-filled plastic 3. The Direction Indicotor Borricade shall consist of One-Direction sholl be ploced ocross the full width of the closed sidewalk I . Division
base, or other ballasting devices as approved by the Engineer. Stacking Large Arrow (CW1-€) sign in the size shown with a black arrow 3. Devectonln meaes e ion bort ioades similor 10 tre one Siotued Texas Department of Transportation Standard
of sandbags will be allowed, however height of sandbags above pavement on a background of Type Br or Type Cp Orange retroreflective sheeting ' $tuainal 1121 ovi . onarete

9 s g 9 ve pav aobove a rail with Type A retroreflective sheeting in alternating 4" obove, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. white ond orange stripes sloping downword ot on angle of barriers, and wood or chain link fencing with a continuous
Bases with built-in ballast shall weigh between 40 Ibs. ond 50 Ibs. 45 degrees in the direction road users are to pass. Sheeting types detectoble edging con sotisfoctorily delineate o pedestrian
Built-in ballast can be constructed of an integral crumb rubber base or shal |gbe as per DMS 8300. P o e path. . . . BARR l CADE AND CONSTRUCT lON
a solid rubber base. 4. Double arrows on the Direction Indicator Borricade will not be 4. Tope, rope, or plastic chain strung between devices are not
Recycled truck tire sidewalls may be used for ballast on drums approved al lowed. detectable, do not comply with the design standords in the CHANNEL lz l NG DEV l CES
for this type of ballast on the CWZTCD Iist. 5. Approved monufacturers ore shown on the CWZTCD List. Americans with Disabilities Act Accessibility Guidelines

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.

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 pedestriaon
barricades.

BC(8)-14

. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrion barricades may use 8" nominal
holes in the bottoms so that water will not collect and freeze becoming Eg::igggsizgllz :‘o::ngozgigﬁélg)rz:?V;Seiso;T:'rf;?eh:gg FILE: bo-14.dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
6. go??ég:dsmﬂ :;:Ug: gTageZEZrI\c'lrgia of drums. trailing with no splinters, burrs, or sharp edges. ©1x001 NORVEEVTSIE;NSZOOZ OCOON;S 5;; (;;BG J:HW;YG
7. Adhesives may be used to secure base of drums to pavement. 4-03 7-13 g ooy "
9-07 8-14 BMT JASPER 14
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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 baoses 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 occordance with the "Texas Manual on Uniform
See 24" |+ See . 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). ] ]
i note 7 min 4 a5 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-_:atlale, 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 :rhe General No‘.res or other plon sheets. .
4" ° Spacing should be such that the motorist always Chonnel izing dEVICE§ on self:rlghhng supports 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, fhe 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 ~ TES 7 7 I 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
.| = Vseif-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

doytime and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
Manual Appendix B "Treatment of Pavement Drop-offs in
N Work Zones" for additional guidelines on the use of
24 VP's for drop-offs. M mom Suggested Mox imum
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 Iane. * 10 11° 12° Oon a Oon a
4. VP's used on expressways and freeways or other high Of fset/Of fset/Offset|] Taoper | Tangent
speed roadways, may have more than 270 square inches 30 2| 150°] 165 | 180’ 30’ 60’
of retroreflective orea facing traffic. WS 7 7 7 g 7
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). g g g g 7
6. Sheeting for the VP's shall be retroreflective Type A 45 450' 495[ 540[ 45' 90[
e conforming to Departmental Material Specification DMS-8300, 50 500’ | 550'| 600 50 100
. . unless noted otherwise. 55 g ' B 557 .
(Rigid or self-righting) 7. Where the height of reflective material on the vertical L=WsS 550, 605, 660, ” ”0,
panel is 36 inches or greater, a panel stripe of LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600" | 660°) 720 60 120
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 are 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. %X Taper lengths have been rounded off.
5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers LjLeng'rh of Taper (FT.) W=Width of Offset (FT.)
S=Posted Speed (MPH)
on BC(7) when placed roughly parallel to the travel Ianes.
. : e 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
- gzrl’?riclezgil;ogg:l?c::nZe[s);;Agzrio(glheérgrz src'lge’ring meeﬂ::g the requirimen‘rs for barricade rails as shown on BC(10) placed near the top of the SUGGESTED MAXIMUM SPACING OF
K . _ LCD along the full length of the device.
normal one-way roadway section to two-way
operation. OTLD's are used on temporary CHANNE;::::GEDEXFI’ESS ::ET S
" CW6-4 centerlines. The upward and downword orrows H
|<L>| on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS MINIMUM D L L
) N 0 Ponels traffic on either side of the divider. The
~ mounted 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 fo protect the
[ back to bock adhesive or rubber weight to minimize movement work space per the appropriaote NCHRP 35(_) crosh\:/or'rhmess r(-_:qunremen'rs based on roadwgy speed and barr:ner cp[.')l |ca'_r|on.
coused 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. -
< 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 §® Traffic
cones or VPs. specific to the device, and used only when shown on the CWZTCD list. 0’5%?51;-"?,’,’5
. Portable, . T 4, Water ballosted systems used as borriers should not be used for a merging taper except in low speed (less than 45 MPH) I Texas Department of Transportation Standard
36 Fixed or 3. Spacing between the OTLD shall not exceed 500 urbon areas. MWhen used on G taper in O low speed urban area, the taper shall be delineated and the toper length
Driveable Base feet, 42" cones or VPs placed between . 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 ballaosted 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
E — / to Deportmental Material Specification DMS-8300, If used to channelize pedestrians, longitudinal channelizing 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 FiLe: be-14. dgn on: TXDOT [oxs 1xD0T [ow TxDOT | cx: 1007
@©TxDOT November 2002 CONT [SECT JoB HIGHWAY
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS Do o s e
9-07 8-14 DIST COUNTY SHEET NO.
7-13 BMT JASPER 15
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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 aony purpose whotsoever.

DISCLAIMER:

TYPE 3 BARRICADES

1. Refer to the Compliant Work Zone Traffic Control Devices List (CWZTCD)
for details of the Type 3 Barricodes and o list of all materials
used in the construction of Type 3 Barricodes

2. Type 3 Barricodes shall be used ot each end of construction
projects closed to all traffic.

3. Barricades extending across a roadway should have stripes that slope
downward in the direction toward which traffic must turn in detouring.
When both right aond left turns are provided, the chevron striping may
slope downward in both directions from the center of the barricade.
Where no turns are provided at a closed road striping should slope
downward in both directions toward the center of roadway.

4. Striping of roils, for the right side of the roadway, should slope
downward to the left. For the left side of the roadway, striping
should slope downword to the right.

5. Identification markings may be shown only on the back of the
barricade rails. The maximum height of letters and/or company |ogos
used for identification shall be 1",

6. Barricades shall not be placed porallel to traffic unless an adequate
clear zone is provided.

7. Warning lights shall NOT be installed on barricades.

8. Where barricades require the use of weights to keep from turning over,
the use of sondbogs with dry, cohesionless sond is recommended. The
sandbags will be tied shut to keep the sand from spilling ond to
maintain a constant weight. Saond bags shall not be stacked in a manner
that covers any portion of o barricade rails reflective sheeting.
Rock, concrete, iron, steel or other solid objects will NOT be
permitted. Sandbogs should weigh a minimum of 35 Ibs ond o moximum of
50 Ibs. Sandbags shall be made of a durable material that tears upon
vehiculor impact. Rubber (such as tire inner tubes) shall not be used
for sandbags. Sandbags shall only be placed along or upon the base
supports of the device and shall not be suspended above ground level
or hung with rope, wire, chains or other fasteners.

9. Sheeting for barricades shall be retroreflective Type A conforming
to Departmental Material Specification DMS-8300 unless otherwise noted.

Barricades shall NOT
be used as a sign support.

Minimum

Ny & Y ar
nominal Reflective
o Sheet ing

7 inches.

TYPICAL STRIPING DETAIL FOR BARRICADE RAIL

4’ min., 8 max.

48"

stiffener (M) AV &V & & & & 4

AN

Stiffener may be inside or outside of support, but no more than
2 stiffeners shall be al lowed on one barricade.

TYPICAL PANEL DETAIL
FOR SKID OR POST TYPE BARRICADES

Flat rail

Eoch roadway of @
divided highway shall be
barricoded in the same monner. R11-2

\
}2~

PERSPECTIVE VIEW

ROAD
CLOSED

NAME
ADDRESS
CITY
STATE
CONTRACTOR

G20-6T

may be omitted.

Typical
Plostic Drum

4. When the shoulder width is greater
than 12 feet, steody-burn lights
PERSPECTIVE VIEW may be omitted if drums are used.
These drums 5. Drums must extend the length

are not required
on one-way roadway

= 1. Where positive redirectional
capability is provided, drums

2. Plastic construction fencing
moy be used with drums for
safety as required in the plons.

3. Vertical Panels on flexible support
may be substituted for drums when the
shoulder width is less thon 4 feet.

of the culvert widening.

LEGEND

Roadway 6E9r
H H H H - u°; x () JPlostic drum
-
. . g (=] g
The three rails on Type 3 barricades CI P — Plastic drum with steady burn Iight
shal | be reflectorized orange ond 10° 2% - (]L) or yellow warning reflector
reflective white stripes on one side E = '%P 6%%9 ;;;::?\\\\\\
facing one-way traffic and both sides m m m M o2 % @ Steady burn warning Iight
for two-way traffic. _— ] Zo g [ ]| or yellow warning reflector
Barricade striping should slant LJ LJ LJ UJ « 3 5
downward in the direction of detour. Z § "%P %
= R Increase number of plastic drums on the
N . =8 3 side of approaching traffic if the crown
(2]
1. Signs should be mounted on independent supports at a 7 foot 8' max. length Type 3 Barricades €3 g E{ width makes it necessary. (minimum of 2
mounting height in center of roodway. The signs should be a <8l & and maximum of 4 drums)
minimum of 10 feet behind Type 3 Barricades. -
2. Advance signing shall be as specified elsewhere in the plans. PLAN VIEW % @
PLAN VIEW
TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS
THIS DEVICE SHALL NOT BE USED ON
CONES PROJECTS LET AFTER MARCH 2014,
orange _
° I
_ white 3
RN
orange 2 f"
VG " max. N
. 3" min. T 2" 42" EDGEL INE
white 6" min. A
az - 2" to 6" CHANNEL 1ZER
. 2" min.
28" min. 4" min. 3" min.
in.
28" 28"
min. min. v
1. This device is intended only for use in place of @ vertical panel to

Two-Piece cones

Alternate
Approx. Drums, vertical panels or 42" cones
| 50° | at 50’ moximum spacing

Alternate (][)
Approx. (I[)
| 50° I

Min. 2 drums
or 1 Type 3

barricode (][)

| | !

Min. 2 drums
or 1 Type 3
barricade

e

a

Channelizing devices parallel to traffic
should be used when stockpile is
within 30’ from travel lane.

\\\\$ STOCKPILE
O a a
On one-way roods Desirable
downstreom drums stockpile location
or barricode may be is outside
omitted here clear zone.
<o
=>

TRAFFIC CONTROL FOR MATERIAL STOCKPILES

One-Piece cones Tubulor Marker

28" Cones shall have @ minimum weight of 9 1/2 Ibs.

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

Traffic cones and tubular markers shall be predominantly orange, and

meet the height and weight requirements shown above.

One-piece cones have the body and base of the cone molded in one consol idated
unit. Two-piece cones have a cone shaped body and a separate rubber base,

or ballast, that is added to keep the device upright and in place.

Two-piece cones may have a handle or loop extending up to 8" above the minimum
height shown, in order to aid in retrieving the device.

Cones or tubular markers used at night shall have white or white and orange
reflective bands as shown above. The reflective bands shall have a smooth, sealed
outer surface and meet the requirements of Departmental Moterial Specificaotion
DMS-8300 Type A.

28" cones ond tubular markers are generally suitable for short duration and
short-term stationory work os defined on BC(4). These should not be used

for intermediate-term or long-term stationory work unless personnel is on-site
to maintain them in their proper upright position.

42" two-piece cones, vertical panels or drums ore suitable for all work zone
durations,

Cones or tubular markers used on each project should be of the same size

and shape.

channelize troffic by indicating the edge of the travel lone. It is

not intended to be used in transitions or tapers.

2. This device shall not be used to separate lanes of traffic (opposing

or otherwise) or warn of objects.

3. This device is based on @ 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
correspond to the color of the edgeline (yellow for left edgeline,
white for right edgeline) for which the device is substituted or for
which it supplements. The reflectorized bands shall be retroreflective
Type A conforming to Departmental Material Specification DMS-8300,

unless otherwise noted.
4. The bose must weigh a minimum of 30 Ibs.
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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:

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 staondard 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 ofter
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 marking. This shall be by ony method
approved by TxDOT Specification Item 677 for "Eliminating Existing
Pavement Markings and 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 a particular type pavement may be used.

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

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 2y — 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 mediumn size passenger vehicle or pickup,
run over the markers with the front ond rear tires at a speed
of 35 to 40 miles per hour, four (4) times in each direction. No
more than one (1) out of the five (5) reflective surfaces 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 same 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}.
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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:

PAVEMENT MARKING PATTERNS

10 to 12" <}:|

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

Type I1-A-A
//<;\\\‘n in oooOmooRQOOOODOO
O O , ooa oo

~ OOOE|OOODOOODOOOTDOAODOOODOOODO
—

Yel low ||Wﬁ y

ED € ° E> T)’DeII'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 ¢ to 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
oOooooOoDooopmooonoooOdoooOdooOoOOOOOOOOODOOOODOOOODDO
whit 4 <z Type W buttons — _—Type I-C or I1-C-R <
— 1Te — Yel low — — ooa ooa ooag ooa ooa ooao
<:| Type I'A\ Type Y buttons

oOoO0ooopOdooopdooopooopfdoo0o0OObOOOOOCOOOOOOOOOODOOOODO

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
White <;;| Type L1-A-A Type Y buttons
- oomooouogdoonooounooonooonoFonoooonooonooooomoooaO
;ﬁ' oE%;;o oodooonmooonmnooonoooonoomooonmnoooOdOOO0OOOOOD
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
<:| Type I-C <:|
— — — — ooa oog ooa \\ﬁnn ooo ooo
Swhite”” <b <
oomoooOmQoOOO ©0OODOOOOOHOOO o o oooQoo o o n oooooooan
O O O L} ooa ooag ooo
§Ye| low Type Y bu++ons% Type II A A
—— —— —— —— ooo oo
oomoooan o o u ocoobmoooboodbodo o o ocoooOoo o u ocoonooo o n

— — — 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 SMISED 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 ::;?: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 VARKERS 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 : ’
MARKERS  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 I-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 T

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

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
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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. "
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DISCLAIMER:

No warranty of any

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

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 damoges resulting from its use.
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END
ROAD WORK
G20-2
48" X 24"

See note 1)

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

(F lags-
See note 1)

CW1-6aT
36" X 36"

(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"

SlsEperwSEEEE

Work Space

B

END
ROAD WORK
620-2
48" X 24"
.
o
o
o
[0
C
(V2]
| o
\\L ﬂ' : 2l
X a— -
. o* o SF g\gl ;R48"
S glg v
— XX cwiz-ie

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

e
NS CW1 -6aT
- 36" X 36"
(See note 2) A
-
CW1-4L
48" X 48"
[
5 . . X X |cwis-1p
3 . MPH | 24" x 24"
3 . (See note 2)JA
s :
[
wv -- O
.0. g >
-
x
- CW20-5TR
x 48" X 48"
OB |
x
-

LEGEND

1 Type 3 Borricade | e

=== Channel izing Devices
I:[[:D Heavy Work Vehicle

Truck Mounted

A Attenuator (TMA)
Trailer Mounted @ Portable Changeable
S Flashing Arrow Board Message Sign (PCMS)
== |Sign GI Troffic Flow
O\ Flog D_O F lagger
O R CO
Posted|Formula Taper Lengths Channelizing Stgn Longitudinal
sp;e‘j * % Devices SPQeM [Burter space
O-F]f%e'r Oflflse'r Oflfzse-r 'I%npeqr T&ngeon-r Distance ®
30 2| 1507 165" | 180’ 30° 60’ 120 90’
35 |- % 205' | 225° | 245'| 35° 70° | 160" 120
40 265°| 295’ | 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’ 1307 700 410
70 700" | 770" | 840’ 70° 140° 800’ 475
75 750° | 825’ 900 75’ 150 900" 540"

% Conventional
¥ Taper

Roads Only
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.
2.

Flags attoched to signs where shown are REQUIRED.

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

The CW20-1D "ROAD WORK AHEAD" sign may be repeated if the

visibility of the work zone is less than 1500 feet.

A Shodow 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,

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

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)

7.

Where troffic is directed over o yellow centerline, channelizing devices
which separote two-way troffic should be spaced 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.
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> Oge;rgt.ions
I Texas Department of Transportation s,;",’,ﬁ,’g:’d

TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

TCP (1-4q) TCP (1-4b)
TCP(1-4)-18
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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:
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TCP (1-5qQ)

ONE LANE CLOSURE

ROAD WORK
620-2

X 24"

CW20-5TR
48" X 48"

CW20-5TR
48" X 48"

CW20-1F
48" X 48"
(F lags-
See note 1)

Shou lder

(See notes 4

EXIT

-

E5-1
48" X 42"

Mediaon

See TCP(1-50)
for traffic
control
devices

for lane

closure—

Min.

Shoul der

500°

Work Space

Min.

100’

1000’

L

1/73 L

END

ROAD WORK

G20-2
48" X 24"

EXIT
OPEN

E5-2
48" X 36"

=ee—See TCP(1-50)

for advance
warning signs

for lane closure

LANE CLOSURE NEAR EXIT RAMPS

4 & 5)—

Shoul der

Median

(See notes

Shou | der

min.

500’

30’

Min.
Work Space

LEGEND

ezzz2|Type 3 Barricaode B 8 |Channelizing Devices
. Truck Mounted
I8 [veavy Work venicie Attenuator (TMA)

£ |Trailer Mounted Portable Changeable
57 |Flashing Arrow Board Message Sign (PCMS)
Sign

O\ |Frog

Traffic Flow

F lagger

SNED|Y

Minimum Suggested Maximum
Posted| Formula Taggii[ggéihs cﬁgﬁﬁlT?z?i ttudi

Sp;ed * % Devices ° 5pc“1<):( :'.nq Iéﬁ??;:ug;;:gé
Of?iefOfLLe+0fLief #gLéi Téﬁ;é;f Distance °
30 2| 1501657 180°] 30° 60’ | 120° 90"
35 L=-g§- 205'| 225' | 245'| 35 70° | 160’ 120"
20 265'| 295'| 320°| 40’ 80’ | 240" 155
25 2507 | 495 | 540°| 45° 90’ | 320" 195
50 500°| 550°| 600°| 50° | 100’ | 400’ 240"
55 550°] 605'| 660°| 55 | 110° | 500 295’
60 600" | 660° | 720°| 60° | 120° | 600 350"
65 650'| 715/ 780'| 65° | 130° | 700° 210"
70 700°| 770" | 840°| 70° | 140° | 800 475
75 750°| 825 900°] 75° | 150° | 900 540°

% Conventional Roads Only

M |Sn ;'gm: m Suggested

%% Taper

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

Speed (MPH)

TYPICAL USAGE

SHORT

. 3 MOBILE DURATION

SHORT TERM
STATIONARY

INTERMEDIATE
TERM STATIONARY

LONG TERM
STATIONARY

v

GENERAL NOTES

|
L
FRONTAGE RD

L 4
1/73 L

R11-2bT
48" X 30"

cW25-1T
48" x 48" A

— Channelizing
Devices at
20’ spacing

device.

oscillating or strobe I|ights.

quality of the work

1. Flags attoched to signs where shown, ore REQUIRED.
2. All traoffic control devices illustrated ore REQUIRED, except those
denoted with the triangle symbol may be omitted when stated elsewhere
— in the plans, or for routine maintenance work, when approved by the
Engineer.
3. Channelizing devices used to close lanes may be supplemented
with the Chevron Alignment Sign placed on every other chonnelizing
Chevrons may be attached to plastic drums as per BC Standords
4. Shadow Vehicle with TMA and high intensity rotating, flashing,
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 offecting the performance or
| [f workers are no longer present but road or
work conditions require the traffic control to remain in place, Type 3
RAMP Borricodes_or other channelizing devices may be substituted for the
Shadow Vehicle and TMA.
CLOSED 5. Additional Shadow Vehicles with TMAs may be positioned in each
closed lane, on the shoulder or off the paved surfoce, next to those
shown in order to protect a wider work space.

I>~—See TCP(1-4q0) for laone
closure details if a
lane closure is needed
to close a lane which
is normally required

to enter the ramp.

RAMP
CLOSED
AHEAD

CW20RP-3D
48" X 48"

LANE CLOSURE NEAR ENTRANCE RAMPS

See TCP(1-5a)
for advance
warning signs

for lanme closure TCP (1-5¢)

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

TRAFFIC CONTROL PLAN
LANE CLOSURES FOR
DIVIDED HIGHWAYS

TCP(1-5)-18
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DISCLAIMER:

No warranty of any

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

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 damoges resulting from its use.

TCP

(2-1q)

. c IG 5
o
] o
= 2
2 | o
2 &
wvi
CW20-1D
48" X 48"
(Flags-
See note 1)
x-
[0
w | §
o g
o
|
6 | I
|
c
a %
E |0 |
o
® |5
‘6‘0-
X
«
m I
x Y //ﬂlzzzzza _
o|£
Channel izing devices [ ] M=
may be omitted if the -
work area is o minimum
of 30’ from the »
nearest traveled way. | |
i
1 o
[ || ]
e a
| olE »
ms
|
o
| =
(See notes 4 & 5)
I c M
a
Evl2c
co0l®g
I N
L
\éou-m
“ X
| "
a I .
° 8
] 2
2 I 2
) 7

CW20-1D

48" X 48"
(Flags-
See note 1)

| END
CW20-1D \ N . ROAD WORK
:IFsmgs—“ ﬁ ° 620-2
See note 1) 3 | 3 48" x 24"
c ped (See note 2)A
wn w
.
< o
g 213 é_ I
(V]
NLE
55, | <
~M . ,x.
x ~ o
* 8s
| o e
o
o
alE
ms
[
Q
Q
Q|
(%2}
L4
.
o
=
(See notes 4 & 5) =
| N y
2]
[
I g o
. <
[« L
T
| g% 28
55/
“ X
I x |
v v
(]
8 I S
END :3) 3
ROAD WORK & 5
620-2 I
48" X 24"

(See note 2) A

TCP

(2-1b)

CW20-1D

48" X 48"
(F lags-
See note 1)

5 8
CW20- 1D\ o @ | G 3 END
¢ N =
Flogs 3 2 ROAD WORK
(2]
See note 1) 620-2

I 48" X 24"
(See note 2)A

x for 50 mph
or less
3x for over
50 mph

Work vehicles in wolaasgéggle
or other equipment | n (See Note 1)
necessary for the

work operation, |
such as trucks,
moveable cranes, | n

etc., shall remain in

areas separated from

lanes of traffic by
channelizing devices |
ot all times. n

L 4
100’
Approx. IA

100’

30’

™in.

Right-of-way Line

A
T y
30°
Min.
Work Space

L /A |
-, .
(See notes 4 & 5} I I
= 2 i
| o .
g i I
-
I g <
* Y |
c v .
| g'g ¢ g I
gL JE '
| LN |
x
. x b |
[ (0]
@ ° :
] o
3 | 3 |
) c
5 " i
END | :
ROAD WORK O 4 |
G20-2 I .
48" X 24"
(See note 2) A CW20-1D
| 48" x 48"
(F lags-

See note 1)

TCP (2-1¢)

LEGEND

Type 3 Barricade

Channel izing Devices

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

Heavy Work Vehicle

Trailer Mounted
Flashing Arrow Boord

Sign Troffic Flow

Flag F lagger

ot |
SEY | =

Minimum Suggested Maximum| . .
Posted| Formula TaEZiI[ggéihs :Eggf\eIT?z?:g Mlsnilg:n L Squresd‘r_ed |
SD:fd * % Devices spocing Burter Spoce
0f taet0f Fsetlorrees| Toper Téﬁ;é;? Distonce

30 2| 150" 165" 180° 30 60" 120° 90’
35 L:-g§- 205'| 225' | 245'| 35° 70° | 160’ 120"
40 265 | 295 | 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’ 295’
60 600’ | 660’ | 720’ 60’ 120 600’ 350
65 650°| 715°| 780’ 65" 130° 700 4107
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 v v

GENERAL NOTES

. Flogs attached to signs where shown, are REQUIRED.
. All traffic control devices illustrated ore REQUIRED, except those

denoted with the friangle symbol may be omitted when stated in the
plons, or for routine maintenaonce work, when approved by the Engineer.

. Stockpiled material should be ploced o minimum of 30 feet from

nearest traveled way.

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

oscillating or strobe lights. A Shadow Vehicle with a TMA should be
used anytime it can be positioned 30 to 100 feet in odvonce of

the area of crew exposure without adversely affecting the

per formonce or quality of the work. If workers ore 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 off the paved

surfoce, next to those shown in order to protect a wider work space.

. See TCP(5-1) for shoulder work on divided highways, expressways and

freeways.
Inactive work vehicles or other equipment should be parked near the
right-of-way line ond not parked on the paved shoulder.

. CW21-5 "SHOULDER WORK" signs may be used in place of CW21-1D

"ROAD WORK AHEAD" signs for shoulder work on conventional roadways.

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

TRAFFIC CONTROL PLAN
CONVENTIONAL ROAD
SHOULDER WORK

TCP(2-1)-18

WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER R R TN N )
Conventional Roads Conventional Roads Conventional Roads 200 a0g " 0065/ 02| 056 us 96
Vo7 38 BMT JASPER 7
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DISCLAIMER:

No warranty of any

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

TxDOT assumes no responsibility for the conversion

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.

Warning Sign Sequence
in Opposite Direction
Same as Below

a. [ END
_ | ROAD WORK
" O 4
R1-2 \ 48" X 24"
42" X 42 " X 42" |

= \.,. FUVYVES R S

| Yield Line

ONCOMING 5 (See Note 2) A
TRAFFIC =
R1-2aP |
48" X 36" .
(See note 9) x
o|0
.
Sla
/////{:" —Ag
Devices at 20’
spacing on the Toperggz/////// | ole
=4
o
o
o
a
(72}
x
.
2
Shadow Vehicle with
TMA and high intensity
rotating, flashing,
oscillating or strobe
lights. (See notes 6 & )
m

.
L) c| X R1-2

Devices at 20’ < g 42" X 42 " X 42"
spacing on the Taper 9 : \_/

. al3 T0

. . ONCOMING [R1-20P

Temporary A 48" X 36"
Yield Line e '-’—'/ TRAFFIC (See note 9)
(See Note 2) A YYVYY

X 48"

ONE LANE
ROAD
AHEAD

CW20-4D
QC7| 485 x 48" x 48"
END |
ROAD WORK v
620-2
48" X 24 |

CW20-1D
48" X 48"
(F lags-
See note 1)

Cw20-4

Cw3-4
48" X 48"
(See note 2)A

CW20-7
48" X 48"

XXX
FEET

CW16-2P
24" X 18" A

Except in
emergencies,
flagger stations
shall be
illuminated
at night

Temporary
24" Stop Line
(See Note 2) A

Shadow Vehicle
with TMA and

high intensity
rotating,

flashing,
oscillating or
strobe |ights.
(See notes 6 & T)—

Devices at
20’ spacing
on the Taper

Except in
emergencies,
flagger stations
shal |l be

illumincfiggj/////
at night

Temporary
24" Stop Line
(See Note Z)AJ

END
ROAD WORK

G20-2
48" X 24"

PREPARED
TO STOP

0 By
Min.
Work Spoce

B

100° Approx.
Devices at
20’ spacing

XXX
FEET

Cw20-1D
(Flogs-

48" X 48"

/ See note 1)

END

ROAD WORK

G20-2
48" X 24"

CW20-7
48" x 48"

CW16-2P
24" X 18" A

BE
PREPARED
TO STOP

CW3-4
48" X 48"
(See note 2) A

See note 1)

LEGEND

j=z—=—=

Type 3 Barricade

Channelizing Devices

1B

Heavy Work Vehicle

Truck Mounted
Attenuator (TMA)

Trailer Mounted
Flashing Arrow Boord

Portable Changeable
Message Sign (PCMS)

3
-l

SED|Y

Sign Traffic Flow
<:\ Flag F lagger
Minimum Suggested Moximum| . . o
irabl H
PS%seL%d Formula Tog:i*Lfgqihs cagﬁﬁé??z?rf\g Spsoiginng Loil‘gllqiqreusgier%l S?izpr1|+nq
x _ = = OEVIce:n - X et Buffeer"Space Distance
of reenOf fsetOf feet] Toper | Tangent | 21STaMe
30 2| 150°| 1657 180’ 30 60’ 120° 90’ 200’
35 |- % 205'| 225'| 245°| 35 70° | 160 120 250"
40 265°| 2957| 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 L=WS 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 haove 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 4

GENERAL NOTES

1.
2.

o

Flogs attached to signs where shown, are REQUIRED.
A1l troffic control devices illustraoted ore REQUIRED, except those denoted with the triangle symbol
may be omitted when stated elsewhere in the plans, or for routine maintenance work, when approved

by the Engineer.

. The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4 "ONE LANE

ROAD XXX FT" sign, but proper sign spacing shall be maintained.

. Flaggers should use two-way radios or other methods of communication to control traffic.
. Length of work space should be based on the ability of flaggers to communicate.
. 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 performonce or quality of

the work.

1f 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,

TCP (2-2q)

. Additional Shadow Vehicles with TMAs may be positioned off the paved surfaoce, next to those shown
in order to protect a wider work space.

8.

The R1-2 "YIELD" sign traffic control moy be used on projects with approoches that have adequate sight
distonce. For projects in urban aoreas, work space should be no longer than one half city block.
[n rural areas, roadways with less than 2000 ADT, work space should be no longer than 400 feet.

The R1-20P "YIELD TO ONCOMING TRAFFIC" sign shall be placed on a support ot a 7 foot minimum

mounting height.

TCP (2-2b)

10.Channelizing devices on the center Iine may be omitted when a pilot car is leading traffic and

approved by the Engineer

11.1f the work space is located near @ horizontal or vertical curve, the buffer distonces should be
increased in order to maintain stopping sight distonce to the flogger ond a queue of stopped vehicles.

(See table above).

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

emergency situtations.

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

TRAFFIC CONTROL PLAN
ONE-LANE TWO-WAY
TRAFFIC CONTROL

TCP (2-2qQ) 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 e T [ R R Y
CONTROL WITH YIELD SIGNS CONTROL WITH FLAGGERS — 0065 02| 056 | _Us %
(Less than 2000 ADT - See Note 9) e BMT JASPER 22
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DISCLAIMER:

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.

CW205G-1
48" x 48"

CW20s6-1

48" x 48"

NEAR SIDE LANE CLOSURE

\_________:l_ CW20SG- 1

48" x 48"

30"
Min.

B
[“see
Note 7

——See Note 8

Cw
48

20SG-1
"X 48"

CW20-5TR
48" x 48"

CW20sG-1

48" x 48"

SHORT DURATION OR SHORT TERM STATIONARY

S

CW20SG-1
48" x 48"

CW20-5TR

CW20-5TR
48" x 48"

48" x 48"

FAR SIDE RIGHT LANE CLOSURE

SHORT DURATION OR SHORT TERM STAT|ONARY

CW20SG-1
48" x 48"

LEGEND

-avavarar.)

Type 3 Barricade

Channelizing Devices

1B

Heavy Work Vehicle

Truck Mounted
Attenuator (TMA)

L]

Trailer Mounted

Portable Changeable

v/
CW20SG-1

WORK ABOVE OPEN LANES OF TRAFFIC.

7N
Flashing Arrow Boord @ Message Sign (PCMS)
2 |sign <p |roffic Fiow
<:\ Flag [L() F lagger
Minimum Suggested Maximum| ... .
Desirable Spaci f Mi n imum
Fosted|Formula|  Toper Lengths ChggﬁéT?z?ng Ss|gp L;ig?¥32?:il
p;fd * % Devices p?ilng Buffer Space
107 KR 12' on a Oon o . "B"
Of fset/Of fset|Offset] Taper | Tangent Distance
30 2| 1507 165" | 180’ 30 60’ 120° 90’
35 L:-!%L 205'| 225' | 245°| 35 70° | 160° 120°
40 265'| 295'| 320’ 40 80° 240’ 155'
45 450’ | 495" | 540° 45 90’ 320° 195°
50 500’ | 550’| 600’ 50’ 100’ 400’ 240’

N\ . 55 L=WS 550’| 605 | 660 55° 1107 500’ 295°
CW20SG-1 - B B B 7 7 " g
48" x 48" 60 600’ | 660'| 720 60 120 600 350

/ 65 650°| 715°| 780° 65° 130° 700° 410’
| | x 5330;515" 70 700 | 770°| 840’| 70’ 140° 800° 475°
75 750 | 825'| 900’ 75’ 150’ 900’ 540"
- % Conventional Roads Only
| | %% Toper lengths have been rounded off.
L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
| | CW20-5TL
e 48" x 48"
{7| VAIEA |4} WORKERS IN BUCKET TRUCKS SHALL NOT

48" x 48"

FAR SIDE LEFT LANE CLOSURE

SHORT DURATION OR SHORT TERM STATIONARY

48"

x 48"

CW20SG-1

48"

x 48"

¢:> 10° min.T

— —— —

b x

‘ 2L

~

Typical

48"

OPERATIONS IN THE INTERSECTION

CW20SG-1
x 48"

SHORT DURATION

CW20SG-1
48" x 48"

GENERAL NOTES

1. The minimum size channelizing device is the 28" cone. 42" Two-piece
cones, drums, vertical panels or barricades will be required when
the device must be left unattended ot night.

2. Obstructions or hazards at the work area shall be clearly marked

ond delineated at all times.
3. Flaggers and Flagger Symbol (CW20-7)
to field conditions.

signs may be required according
4, Vehicles parked in roadway shall be equipped with at least two
high intensity rotating, flashing, oscillating or strobe type |ights.

5. High level warning devices
the vehicle.

(flag trees) may be used at corners of

6. When work operations are performed on existing signals, the signals
may be placed in flashing red mode when approved by the engineer.
If existing signals do not have power, All-Way Stop (R1-1 and R1-3P)
signs may be implemented when approved by the engineer.

7. For Short-Term Staotionary work the buffer space "B" from the above
table should be used if field conditions permit. For Short Duration
(less than 1 hour) any buffer space provided will enhance the
safety of the setup.

8. The arrow board at this location moy be omitted for Shor+ Duration
work if the work vehicle has an arrow board in operation. As an
option, the arrow board may be placed at the end of the taper in
the closed lane if space is not available ot the beginning of the taper.

9. Signs ond devices for the NEAR SIDE LANE CLOSURE may be altered for
a left lane closure by using a LEFT LANE CLOSED (CW20-5TL) ond adding
channel izing devices on the centerline to protect the work space from
opposing traffic.

SHEET 1 OF 2

=t

I Texas Department of Transportation
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Standard
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TYPICAL DETAILS
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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:

— WORK | G20-5aP Temporary Traffic Barrier gggoscié"
- 36" x 24" te 4 | X
- | ROAD WORK 259 2T24" ZONE oy <} 4} See Note below <> 4}
trr] @ SIGNAL NEXT X MILES TRAFFIC WARNING /Work Area | | |
& WORK e FINES | R20-5T SIGNS
" AHEAD o 36" x 36" STATE LAW
\ \‘_ ; | & |g20-6T DOUBLE 1 | K
CW20SG-1 CONTRACTOR 48" x 30" WHEN R20-5aTP R20-3T J. J I. % N % J. J. J L' J.
END " " WORKERS " "
48" x 48 Z ARE_PRESENT " 18" 48" x 42
ROAD WORK 5 CH205G-1, 36" x 18 < 10" Min. 4" Min. (See Note 7 below <&
G20-2 | % _
36" x 18" X X X X &> i N
WORK AREA e T r 1 1 1 71 T 1T [
L x e 1 1 1 | ™ - ~ P
N [ToTalll MToTel ]
0> MAJOR STREET SRR o>
N\ . f SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
| END NOTES CROSS HERE CLOSED CROSS HERE
L 1. Project signing as shown shall be in place
ROAD WORK whenever signal contract work is in progress. R9-110R R9-9 R9-11aL
G20-2 247 x 120 24" x 12" 547 x 72
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-ST ¢ WA 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 s L
48" x 42" -5a = 48" x 30"L__contracror _ 3. Advance signs shall be removed when signal
36" x 18"| wies %@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 §>
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 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. Nagils 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 cwir-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. [m See Note 6
3. Rock, concrete, iron, steel or other solid objects will not be 22 —

6. The Contractor shall furnish the sign design shown in the plans or permitted for use as sign support weights. CW16-9P L CW16-7PL

in the "Stondard Highway Sign Designs for Texas" (SHSD}. 24" x 12 O 54" x 12" Work Area O AN
4, Sandbags should weigh o minimum of 35 Ibs and @ maximum of 50 Ibs. ne

7. The Controctor shall furnish sign supports and substrates listed in . Di‘ - —————————— - amn ~
the "Compliant Work Zone Traoffic Control Device List" (CWZTCD), 5. Saondbags shall be made of a durable material that tears upon : - RO e \ |
instal led as per the manufacturer’s recommendations. vehicular impact. Rubber, such as tire inner tubes, shall not be used. - - - - . ._L. }

8. Temporary signs that have damaged or cracked substrates and/or 6. Rubber ballasts designed for channelizing devices should not be used <;' <:J
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 ~N = ~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 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.
R9-10DBL
8. Sandbags shall NOT be placed under the skid and shall not be used to SIDEWALK CLOSED " "
DURATION OF WORK level sign supports placed on slopes. 24" x 12 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 height of Long-term/Intermediate-term warning signs shall be as ee Channelizing Devices EDESTRIAN CONTROL
shown on Figure 6F-1 of the TMUTCD. ezzz2 | 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. " " . . . 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. . §® 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 Olse;r?t,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 andar

REMOVING OR COVERING location shown.
. Wh b P a + | 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 materials 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
aqutomobile 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 daluminum 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

3. Duct tape or other adhesive material shall NOT be affixed to a Only pre-qualified products shall be used. A copy of the 8. Povement morkings for mid-block crosswalks shall be paid for under the
sign face. Compliant Work Zone Traffic Control Devices List" (CWZTCD) appropriagte bid items. . . FILE: wzbts-13.dgn on: TXDOT ‘CK:TXDOT‘DW: TXDOT ‘CK:TXDOT

P 4 onchor stubs shall b 4 ong holes bock fi11ed describes pre-qualified products and their sources and may 9. ‘fr'hen °r°55¥°”§?_$f °'fhﬁrlfl’eg95;rjr°”ffg‘l='"'f('jeshoﬁ ?'0?93 or re'°‘_=g'[?9;r ©Tx00T  April 1992 ConT |secT 08 HIGHWAY

. igns and anchor 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 REVISTONS 0065 02 056 US 96
http://www.txdot.gov/txdot_library/publications/construction.htm facility. 2-98 10-99 7-13 oIsT CONTY SHEET e
4-98  3-03 BMT JASPER 24
T




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:

Warning sign TABLE 1
ond FLI'I'DI? strip # of Rumble
sequence in ADT Strip
opposite direction (Length of Work Arrays
is some as below
< 4,500 1
> 4,500 2
174 Mil < 3,500 !
e
3 I > 3,500 2
< 2,600 1
1/ il L
+ 2 Mile 3 2,600 >
" < 1,600 1
1 Mile 2
[ > 1,600 ?
v N > 1 Mile N/A 2
] [0]
o = o
2 2
< o
5 &
]
[ ]
.
¢ S te 8
. : | — eeAPo e
mEE
=
e <
| ;
N
~
Rumble Strip -
Array
(See note 1) — y
=
‘ o
~
e 4‘
Rumble Strip
Array based on >
Table 1, this
array may be
omitted when
the ADT is lower
than the
thresholds shown.
(See note 1) — - *
=
L L
S 3
2 3
5 g
RUMBLE
@ G -~ STRIPS
AHEAD /¢y 7-21
48" X 48"
(See note 2)
x
‘ -
CW20-1D
48" X 48"
WZ (RS-1a)

75 mph or Less

RUMBLE STRIPS ON ONE-LANE
TWO-WAY APPLICATION

Rumb e
Strip
Array
(See
note 1)

Rumb |l e
Strip
Arrays
(See
note 1)

a
a
a
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| .
. °
~ ©
L
L .
g s |7
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3 AN
2 ‘ %€
(2] L]
.
¢
p
@
.Q
‘ ‘ <
- —]
‘ ‘ <
o~
>
x
N
— — e
v v x
3 3
2 2
] o
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WZ (RS-1b)

75 mph or Less

CW17-2T
48" X 48"
(See note 2)

CW20-1D
48" X 48"

RUMBLE STRIPS FOR LANE CLOSURE

ON CONVENTIONAL ROADWAY

GENERAL NOTES

LEGEND

Each Rumble Strip Array should

Type 3 Barricade

Channelizing Devices

consist of three rumble strips spaced
center to center at the spacing shown

Heavy Work Vehicle

Truck Mounted
Attenuator (TMA)

in Table 2, placed transverse across
the lane ot locations shown.

Trailer Mounted

Flashing Arrow Panel

Portable Changeable
Message Sign (PCMS)

The CW17-2T "RUMBLE STRIPS AHEAD"

Sign

Traffic Flow

sign should be located after the
CW20-1D "ROAD WORK AHEAD sign and

ol el

Flag

Flagger

SN

spaced as shown. [f traffic is

observed to be queuing, or is Minimum Suggested Maximum| . .
expected to queue beyond the Rumble Posted| F : Desirable Spacing of Sign Suggested
Strips, the CWI7-2T sign and the speea | | TOPeT oS Crotne izind [ spocing [Longituginal
first Rumble Strip Array may be o T ¥R oo o o L g~
located upstream of the CW20-1D Of fset|Offset|/Of fset| Toper Tangent Distance
sign as necessary to provide 2| 150" 165°| 180°] 30’ 60’ 120° 90’
Qiﬁﬁ?ﬁg L=€‘:’—S 205'] 225'| 245'| 35 70" | 160° 120"

) 265'| 295'| 320’ 40’ 80’ 240’ 155’
Temporary Rumble Strips will be 450°| 495" 540°| 45’ 90’ 320’ 195°
considered subsidiary to Item 502, 500°| 550'| 600 50 100° 400° 240
and shall be a product listed on the ~ 550°| 605'| 660 55 110° 500’ 295
Compliant Work Zone Traffic Control L=WS 600’ | 660'| 720 60" 120 600" 350"
Devices. 650°| 715'| 780'] 65° | 130° | 700° 710’
Removal of the Temporary Rumble 700" | 770" 840" 70’ 140" 800’ 475’
Strips should be accomplished before 750 | 825" | 900" 75’ 150" 900" 540’
removing the advance warning signs.
T R < ' % Conventional Roads Only
emporary Rumble Strips should no
be used on horizontal curves, loose ** T?per Ieng:h? hoviFﬁieu_a?u2gedf°g:} f T
gravel, soft or bleeding asphalt, ;:;en$+h g G?;;H) =Wiath o se
heavily rutted pavements or unpaved =Posted Speed
surfaces.

TYPICAL USAGE
Temporary Rumble Strips shall be SHORT SHORT TERM INTERMEDIATE LONG TERM
installed and maintained as MOBILE
per manufacturer’s recommendations. DURATION STATIONARY | TERM STATIONARY [ STATIONARY
. v v

This standard sheet shall be used

in conjunction with other appropriate
TCP stondard, TMUTCD typical application
or project specific detail for the
project.

The one-lane two-way application may
utilize a flogger, an AFAD or a
portable traffic signal.

Temporary Rumble Strips may be

Signs ore for illustrotive purposes only, Signs
required may vary depending on the TCP, TMUTCD
Typical Application, or project specific details

for the project.

used on freeways or expressways
based on engineering judgment.

TABLE 2
Approximate distance
Speed between strips in
an Array

< 40 MPH 10°
> 40 MPH & 15
< 55 MPH

> 55 MPH 20°

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

TEMPORARY RUMBLE STRIPS

WZ(RS)-16

FILE: wzrsl6. dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
@©TxDOT  November 2012 CONT | SECT JoB HIGHWAY
REVISIONS 0065| 02 056 US 96
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MANHOLE
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EXISTING SIGN

FF1C SIGNAL TELEPHONE JUNCTION BOX

WATER METER
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FIRE HYDRANT
SOLTD & DASHED YELLOW STRIRE

— — — 1 - - — UNDERGROUND TELEPHONE
— 6 — - UNDERGROUND GAS LINE
———OH—— OVER HEAD ELECTRIC
ss — — SANITARY SEWER LINE
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POLE A

30’ POLE
W/744°' /36’ DMA (80),
42-A FND(177)

T — — o T I E—
. $ 2 Y 5 Al oialnaes BN i D R Y G R Y FYG
OO0 L
(2131 [4](s] O]
S ———— : (e][7]

i GENERAL NOTES
1. THE INFORMATION SHOWN ON THESE DRAWINGS
CONCERNING THE TYPE AND LOCATION OF UNDERGROUND
e | 1 . 8 - f —_— AND OVERHEAD UTILITES IS NOT GUARANTEED TO BE
L (B TR e "

_______ ACCURATE OR ALL INCLUSIVE. THE CONTRACOR IS

RESPONSIBLE FOR MAKING HIS/HER OWN
I |i| — DETERMINATIONS AS TO THE TYPE AND LOCATION OF
: V3 &2 POLE B UNDERGROUND OR OVERHEAD UTILITIES AS MAY BE
r——— == - | i 30" POLE NECESSARY TO AVOID DAMAGE THERETO.
: W/36° SMA (80), 2. SIGNAL HEADS SHALL BE ADJUSTED SO THAT THEY ARE
| 36-A FND(13') OVERHEAD THEIR CORRESPONDING LANE.
: LUM #2 3. SEE VIVDS CAMERA MOUNTING DETAILS FOR MORE
| —®) INFORMAT ION.,
g e WE 4, LUMINAIRE CONDUCTORS SHALL NOT BE LOOPED
| = THROUGH CONTROLLER CABINET.
F TR ISy W 5. TOP OF SIGNAL POLE FOUNDATIONS SHALL BE LEVEL
| P PR = A gy S8 OR HIGHER THAN HIGH POINT/CROWN OF ROADWAY.
=35 SP ANY ADDITIONAL REQUIRED FOUNDATION LENGTH
° CONSIDERED INCIDENTAL TO ITEM 416.

PP

CONTROLLER & CABINET Fan '--.4_31.‘
3 ;*;' 'Q*%
| ELECTRICAL SERVICE J*! “* 9

I 4 PETER C JUNGEN 7

- hioom2r Z
FM1 363 W 0. &

L X Sy are

WS N2~

I WL

|

g Digitally signed by Peter C. Jungen,
| Peter C.

DN: cn=Peter C. Jungen, P.E.,

0=TxDOT, ou=District Traffic, US 96 AT
J u n g e n P E email=Peter.Jungen@txdot.gov, c=US
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POLE A
30° POLE
W/44° /36° DMA (80),
42-A FND(1T7")
N\ oy |
f:—j_(i___ ST o = .___—W___.___ T . =S b W el =15 ‘_—,_if
L5 13" PV —— N
R
a3 M= [
— e I = VI
| = !!
_________________ —§ . _gi 2 g g
US 96 |
==
75°-3" PVC (BORE)———////// | o Sl
: 5 -3" Pvd (BORE)

GB e
*-3" PVC (BORE)
_____ | 5T
1

FM

1363
l

ELECTRICAL \SERVICE

5

o
POLE B

30 POLE
W/36° SMA (80) ,
36-A FND(13) P
LUM #2

CONTROLLER & CABINET

a2 RVE

PROPOSED
SIGNING DETAILS

A R T 1

<
I I I 3 6 1 T

:J‘r

\V P 1 |

37— 158— ok g4k 22.7 3.7

54

Identifier : D3-1G(6) 10in;

1.5" Radius, 0.5" Border, White on Green;

[FM 363] ClearviewHwy-3-W;

A N

4k 10—k 4

%;.54—15.6—4H7.9—>L—15.5*>L 4.

US 96

! 48 !
Identifier : D3-1G(6) 10in;

1.5" Radius, 0.5" Border, White on Green;
[US 96] ClearviewHwy-3-W;

PROPQSED

LEFT TURN
YIELD
ON FLASHING
YELLOW
ARROW

R1@-17T
36X42

LEGEND
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WIRING SUMMARY

US 96 AT
FM 363

WIRING
SUMMARY

N.T.S.

©%'® Texas Deporiment of Tronsporiotion

TRAFFIC SIGNAL CABLE VIVDS ILLUMINATION
TRAFFIC SIGNAL | PED SIGNAL (TY
( (TY A) (12 AWG) NO. 12 XHHW NO. 4 XHHW
FROM TO (TYA) (12AWG) | A) (12AWG) (5 COAXIAL CABLE NO. 8 BARE
(4CONDUCTOR)
(4CONDUCTOR) | CONDUCTOR)
BLACK WHITE BLACK WHITE GREEN
LF LF LF LF LF LF LF LF LF LF
SIGNAL HEAD #1 CONTROLLER 300
SIGNAL HEAD #2 SIGNAL HEAD #3 20
SIGNAL HEAD #3 CONTROLLER 280
SIGNAL HEAD #5 SIGNAL HEAD #4 20
SIGNAL HEAD #4 CONTROLLER 265
SIGNAL HEAD #6 SIGNAL HEAD #7 20
SIGNAL HEAD #7 CONTROLLER 100
LUMINAIRE #1 DISCONNECT 255 255
LUMINAIRE #2 DISCONNECT 100 100
VIVDS CAMERA #1 CONTROLLER 240 240
VIVDS CAMERA #2 CONTROLLER 275 275
VIVDS CAMERA #3 CONTROLLER 90 90
CONTROLLER DISCONNECT 15 15 15 15
SIGNAL HEAD #1 SIG POLE A FOUND 75
SIGNAL HEAD #5 SIG POLE A FOUND 70
SIGNAL HEAD #6 SIG POLE C FOUND 60
LUMINAIRE #1 SIG POLE A FOUND 40
LUMINAIRE #2 SIG POLE B FOUND 40
VIVDS CAMERA #1 SIG POLE A FOUND 55
VIVDS CAMERA #2 SIG POLE B FOUND 65
VIVDS CAMERA #3 SIG POLE C FOUND 50
TOTAL 1005 0 605 605 355 355 470 15 15 15

FHNA FEDERAL AID PROJECT NO.

SHEET
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PHASE
@5%| @2 28 | @6
S A A
INTERVAL IGNAL HEAD NUMBER SIGNAL TIMING (SECONDS)
| 2 3 4 5 S 7 MIN EXT MAX CLR RED

2+5 -5 | G G | R R R R 4 3 30

CLR TO 2+6 - | G G R R R R 4 2.0

CLR TO 8 - |y TR R R | R 4 2.0
2+6 -k 6| G |R R G | G 4 3 20

CLR TO 8 =R Y Y R R Y Y 4 2.0

CLR TO 2+5 -R-| G G R R Y Y 4 2.0
8 -R-| R R G G R R 4 3 30

CLR TO 2+5 —-r | R R | v Y R R 4 2.0

CLR TO 2+6 -k | R R | Y Y R R 4 2.0
MAINTENANCE FLASH ALL RED
CONFLICT FLASH ALL RED
EVACUATION FLASH NONE

—_~— g2 ~— 02
Us 96 o5 — °5 — s
26 — 26 —— 26 —
@8 @8 @8
FM 363
2+5 2+6 8

PHASING FOR LEFT TURN
PROTECTED/ PERMITTED OPERATION

-<R - RED ARROW TO
<G - GREEN ARROW TO
<Y - YELLOW ARROW TO

<R - RED ARROW

SH 146 PHASES

REDWOOD DR PHASES

NOT USED (/3 NOT USED A4 NOT USED

i B I

3 b7 &ﬁ 28 ][ B

NOT USED

e
|

RING 1
, |e2 01
= [—— ]

o6 25

— f———]

RING 2 :

—_— e - — — — = = =

BARRIER

BARRIER

PHASING DIAGRAM
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Digitally signed by Peter C. Jungen, P.E.
DN: cn=Peter C. Jungen, P.E.,, 0=TxDOT,
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Date: 2021.05.14 09:44:07 -05'00"
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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:

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 means 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. Faulty 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 ore 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; aond 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 at 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 "Roadway Illuminotion and Electrical Supplies." specifically in the plaons 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 "Jaocking, 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 oll 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" . " . . " . . . . . . . . .
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 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 aqd §uppor+ed by connection of +wo_or_more flgld 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
c°”?“;* enTrle? are on Ihe igme ?689- Me?hoﬂucolly secure all junction boxes with 11. A+ all electrical services, install o 6 AWG solid copper grounding electrode conductor. = 0%??ﬁ0"5
an internal volume grearer an Gu. Inches. ) 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 condui+t sealant.
junction boxes made from galvanized steel sheeting, |isted ond approved 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 (t+hreaded 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 “Galvaonizing. " Do not paint non-galvanized material with @ zinc rich
. o:g;;d?sevgoi:gcgéoghzoxfzn;”+e”ded for outdoor use on PVC conduit systems, unless paint as an alternative for materials required to be galvanized. e dl-14.dgn o [ex: 3 ok
wi P ) ©TXDOT October 2014 CONT |SECT JOB HIGHWAY
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

~—=C Girder | € Girder Bridge
' Deck
X Expansion Anchors
‘ ‘ ‘ ‘ \ & ;ﬁrecded Rods . ’!
‘ ‘ € 3%" Diameter B
% | % % y/ ﬁ\\?k‘ .
| \ L : Rigid Metal }L\\\\\\\\W \ (////////J
| 4 i |
‘ - i~——See "HANGER

b Conduit (RMC) |

3  Conduit—d. "
= IO000
= == — —r——

DETAIL"
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' T mww s T e | ;
ka3 t
Conduit Mounting
Channe
“SPAN" 6"
—
Min Min
Varies

CONDUIT HANGING DETAIL

CONDUIT MOUNTING CHANNEL

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:

"SPAN" "W ox "H" T
less than 2* 1 %" x 1 B 12 Ga.
2'-0" to 2'-6" 1 %" x 1 %" 12 Ga.
>2°-6" t0 3'-0" |1 %" x 2 Yg" | 12 Ga.

Channels with round or short slotted hole

patterns are al lowed,

if the load carrying

capacity is not reduced by more than 15%.

ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT

wpn

<l

\\\\~7Condui+
Moun+ting
Channel

Rigid Metal
//k7Condui+ (RMC)

Ner=2 1y
3/5.. Dia. Mm.:
Expansion
Anchor
e
Ya"y
%" Dia.
Threaded
Rod
Conduit
Mounting
ChonneIA\\\\
%

HANGER ASSEMBLY DETAIL

//~'Bridge Deck

Hex Nut, Split Lock
Washer & Flat Washer

Hex Nut
Threaded Coupler Nut

Hex Nut

Hex Nut, Split Lock
Washer & Square or
Oversized Cut Washer

‘\\\\AAfHex Nut, Split Lock

Washer & Flat Washer

N S

Conduit Spacer
(mounting shoe)

Strut Type
Stainless steel
or hot dipped

galvanized

«— Concrete
Structure

Hot-dipped Conduit
galvanized
malleable

conduit strap

Ye———Stainless steel
expansion anchor:
for conduit /2"

up to 1 /4" use
/a" dia. anchor.
For conduits 1 ',"
to 2" use %" dia.
anchor. Anchor
depth 1" min.,

1 2" max.

K indorf,

CONDUIT MOUNTING OPTIONS

Attachment to concrete surfaces
See ED(1)B. 2
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min.
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1 4" max.
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TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL

EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT

1.

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 that 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 manufactured 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
breaokout, and concrete pul lout strengths as determined by ACI 318 Appendix D)
at the required minimum embedment depth (Pef). No lateral loads shall be
introduced after conduit installation.

Fitting
r_______

7

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

ELECTRICAL DETAILS
CONDUIT SUPPORTS
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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:

ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION

1. Provide Type XHHW insulated conductors in accordance with Departmental Material 12. Provide and install a separate stranded equipment grounding conductor Seal between
Specification (DMS)11040 "Conductors" and Item 620 "Electrical Conductors." Provide (EGC) in all conduits that contain circuit wiring of 50 volts or more. ductors with
conductors as listed on the Material Producers List (MPL) on the Department web site Unless shown elsewhere, size the EGC to be the same size as the largest condusTors Witk Heat Hot mel+ “C" clamp
under "Roadway I!lumingtion ond Electrical Supplies” Item 620. Color code insulated current corrying conductor contained in the conduit. Ensure all EGCs hot melt adnesive Shrink adhes | ve type conmector
conductors in conformance with the NEC. Identify grounded (neutral) conductors with are bonded together at every accessible location. For traffic signal tape. Tape to Tube tape yP
white insulation. Identify grounding conductors f(ground wires) with green insulation instal lations, provide a minimum size 8 AWG EGC. The EGC is paid for extend past end 4\
or bare conductors. Identify ungrounded (hot) conductors with any color insulation under Item 620. Pf"+Ub=”% by
except green, white, or gray. Keep color scheme consistent throughout the wiring 8" to '/
system. Identify conductors 6 American Wire Gauge (AWG) and smal ler by continuous C. TEMPORARY WIRING
color jaocket. Identify electrical conductors 4 AWG and larger by continuous color
jacket or by colored tape. When identifying conductors with colored tope, mark at 1. Install temporary conductors aond electrical equipment in occordance with
least 6 in. of the conductor’s insulation with half lops of tape. the NEC article "Temporary Installations" and Department standard sheets.
2. Provide o solid copper 6 AWG grounding electrode conductor to bond the electrical 2. Provide o ground fault circuit interrupter (GFCI) for power outlets for
service equipment to the concrete encased grounding electrode or the ground rod at portable electrical equipment, power tools, ice mochines, ice storage bins Increase
the service location. Connect the grounding electrode conductor to the ground rod and refrigerators located outdoors ot grade. GFCI may be ony one of the insulation
with a UL listed connector in accordance with DMS 11040. Connect the grounding following: molded cord aoand plug set, receptacle, or circuit breaker type. diameter with
electrode conductor to the concrete encased grounding electrode as shown in the hot melt
plans. 3. Use listed wire nuts with factory opplied sealont for temporary wiring adhesive tape.
where approved. Tape to extend
3. Where two or more circuits are present in one conduit or enclosure, permanently 2" Min past end of
identify the conductors of each branch circuit by attaching a non-metallic tag 4, Enclose conductor splices within a listed enclosure or ground box, or ensure : tubing by
around both circuit conductors at each aoccessible location. Provide tags with the splices are more than 10 ft. above grade vertically and more than 5 ft. overlap 8" to '/a"
two straps, large enough to indicate circuit number, letter, or other horizontal ly from any metal structure. Where installing temporary conductors
identification as shown in the plans. Print circuit identification on the tag in areas subject to vehicle traffic or mobile construction equipment, ensure
with a permanent marker. 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
4. Use listed compression or screw type pressure connectors, terminal blocks, or conformance with the NEC. -
split bolt connectors for splicing as specified in DMS 11040. Use hot mel+ Compression Type
adhesive tape to fill the gap and seal the ends of heat shrink tubing. Provide 5. Protect and when necessary repair any existing electrical conduits uncovered
UL listed gel-filled insulating splice covers. Splicing materials, insulating during the construction process in a timely manner and in conformance with
materials, breokaway disconnects, splice covers, and fuse holders are the NEC.
subsidiary to various bid items.
B. CONSTRUCTION METHODS GROUND RODS & GROUNDING ELECTRODES
1. Use only a flot, high tensile strength polyester fiber pull tope for pulling A. MATERIAL INFORMATION
conductors through the conduit system. After installing conductors in conduit, seal + Heat
per form conductor pull test. If @ conductor cannot be freely pulled, make any 1. Provide and install a grounding electrode at electrical services. Provide o bf e th Shrink
needed alterations or repairs at no additional cost to the department. Perform ground rods according to DMS 11040 ond the plans. Lorger diometer or |onger ﬁO? U°|$r5dx' A Hot mel+ Tube
insulotion resistonce tests in accordance with Item 620. Coordinate with the length rods may be called for in some specific locations, see the individual +° meT a +esnve adhesive
Engineer to witness the tests. plans sheets. Concrete encased grounding electrodes may be called for in e§$25d ng* :nd +ape Split bolt
L. N . A specific locations including electrical service, see individual plan sheets. ft b_p b
2. Leave 2 ft. minimum, 3 ft. maximum length for each conductor up to the splice in or, Tubing by
ground boxes. Leave 3 ft. minimum, 4 ft. maximum length of conductor in ground Va" to Y
boxes when pul led through with no splice. Leove 1 ft. minimum, 1.5 ft+. moximum B. CONSTRUCTION METHODS
length of conductor at enclosures, weatherheads and pole bases. . .. . . . . . .
1. Furnish auxiliaory ground rods for |ightning protection and install in soil,
3. Make splices only in junction boxes, ground boxes, pole bases, or electrical concrete, or both, as called for in the plans. For ground rods installed
enclosures and use only |isted compression or screw type pressure connectors, in concrete, ensure the connection of the conductor to the ground rod is_
terminal blocks, or split bolt connectors. Insulate splices with heavy wall readily accessible for inspection or repairs. For ground rods installed in
heat shrink tubing or gel-filled insulating splice covers to provide a soil, ensure that the upper end is between 2 to 4 in. below finished grade.
watertight splice. Overlap conductor insulation with heat shrink tubing a . . . . Increase
minimum of 2 in. past both sides of the splice. Where heat shrink tubing 2. Do not place ground rods in the same drilled hole as a timber pole. Wrap split bolt insulation
may not shrink sufficiently to provide a watertight seal around the individual . . . connector with diameter with
conductors, prior to heating the tubing, increase the diameter of the conductor 3. Install ground rods so the imprinted part number is at the upper end of hot melt adhesive hot melt
insulation using hot melt adhesive tape to provide a watertight seal between the rod. tape to ?ro+$c+ 2" Min - odhesive tape.
the individual conductors and the heat shrink tubing. Ensure the tape extends . . heat shrink from 'n. 2" Min, Tape to extend
past the heat shrink tubing. Use hot melt adhesive tape to fill the gap and 4, Remove all non-congucflve coatings such as concrete splatter from the rod sharp edges over lap over lap past end of
seal the ends of heat shrink tubing. Heat shrink tubing that appears to have at the clamp location. tubing by
been burned, or overheated, is considered defective and must be replaced. . . . Yo" to '/a"
5. Route all conductors as short and straight as possible for connection to
4. Size ond install gel-filled insulating splice covers according to |73U*”‘gg gro$e$+ion_grgundfrodih When Odbegd is required, ensure a minimum
. PFi i i i i radius bend of four inches for these conductors.
manufacturer’s specifications when used in place of heat shrink tubing. SPL ICE OPTION 2
5. Wire nuts with factory opplied waterproof sealant may be used for 8 AWG or 6. Unless otherwise called for in the plons, protect grounding electrode Spl it Bolt Type
smal ler conductors in above ground junction boxes, but not in pole bases or conductors with non-metallic conduit. When protecting grounding electrode
ground boxes. Install wire nuts in an upright position to prevent the conductors with metal conduit, provide and install a grounding type bushing
accumulation of water. ond properly sized bonding jumper on each end of the metal conduit.
6. Support conductors in illumination poles with a J-hook at the top of the pole. 7. Written outhorization is required before installing o ground rod in a
horizontal trench for rocky soil or a solid rock bottom.
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. Snap- | ock,
See through .
8. Replace conductors and cables that are damaged beyond repair or that fail an mo | ded coeer molded clamp §® opf,f;’a"gg,,s
insulotion resistonce test at no additional cost to the department. I . Division
Texas Department of Transportation Standard

Listed Screw Type
with gel-filled

insulating splice
cover

9. Do not repair damaoged conductors with duct tape, electrical tope, or wire nuts.
Use only approved splicing methods. Set Screw/Lug

for making
connections
L Al [ Al

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.

ELECTRICAL DETAILS
CONDUCTORS

ED(3)-14

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

breakaway devices. Trim waterproofing boots on breakaway connectors to fit snugly FILE: ed3-14.dgn oN: TxDOT Mnrmebm TXDOT |ck: TxDOT

around the conductor to ensure waterproof connection. Only one conductor may enter ©Tx00T  October 2014 cont lseer o8 HTohwAY

a single opening in a boot. Provide waterproof boots with the correct number of SPLICE OPTION 3 VIsTonS 0065/ 02 056 US 96

openings. Leave unused openings factory sealed. Use prequalified breakaway connectors L is1'ed Screw T

as Shown on +he MPL. ype DIST COUNTY SHEET NO.
BMT JASPER 33
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DISCLAIMER:

No warranty of any

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

TxDOT assumes no responsibility for the conversion

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.

No. 3

Reinforcing

No. 3

Ground N
steel Reinforcing boxu 10
i steel ‘“\\ (typ)
—_— === _ _ _____ [=—Class A T T
1§ 10" (typ) _\\ Concrete Apron oo
| | (when required) S Apron-Ful |
A | 10", Grounding %4 Depth of box
| (+ypﬁ A bushing for ).
L L _ _4d_ _H_ _ i RMC. Bell end |
12— T~ O CCZHgz--11= r fitting for 9" Aggregate
I + PVC (4) fill (3)
| ' Ground [
| | box
o | Conduit or
[ " ¢2" ) duct cable

PLAN VIEW

(1) Uniformly spoce ends of conduits within the ground box.

SECTION A - A
APRON FOR GROUND BOX

Position ends of conduits so

that ground box walls do not interfere with the installation of grounding bushings
or bell end fittings.

(2) Maintain sufficient space between conduits to allow for proper

(3) Place aggregate under the box,

installotion of bushing.

not in the box. Aggregate should not encroach on the

interior volume of the box.

(4) Install

a grounding bushing on the upper end of all
Ground RMC elbows when any part of the elbow is less than 18 in.
the ground box.

RMC terminating in a ground box.
below the bottom of
Install a PVC bushing or bell end fitting on the upper end of all PVC

conduits terminating in a ground box.

GROUND BOX DIMENSIONS

OUTSIDE DIMENSIONS (INCHES)
TYPE (Width x Length X Depth)
A 12 X 23 X 11
B 12 X 23 X 22
C 16 X 29 X 11
D 16 X 29 X 22
E 12 X 23 X 17
Hole for Vo
GROUND BOX COVER DIMENSIONS bolt with p
for head
DIMENSIONS (INCHES)
TYPE
H I J K L M N P M
A, B&E 23| 23 | 13% 13Y% | 9% | 5 | 1 3% 2
For cover logo
C&bD 30 Vol 30 Y| 17 Y2 | 17 Y| 13 V4| 6 1 3 2 ond labeling
requirements.

See DMS 11070
PLAN VIEW

FILE: ed4-14. dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
GROUND Box COVER ©TXDOT Qctober 2014 CONT |SECT JOB HIGHWAY
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GROUND BOXES
A. MATERIALS

1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
Item 624 "Ground Boxes."

2. Provide Type A, B, C, D, ond E ground boxes as shown in the plans, and as |listed on

the Material
and Electrical

Producers List (MPL) on the Department web site under "Roadway Il lumination
Supplies,” Item 624.

3. Ensure ground box cover is correctly labeled in accordance with DMS 11070.

4, Provide larger ground boxes in accordance with I[tem 624 and as shown in the plans.

B. CONSTRUCTION METHODS

1. Remove all gravel and dirt from conduit. Cop all conduits prior to placing aggregate
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
least 9 inches deep, prior to setting the ground box. Install ground box on top of
aggregate.

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.

3. Keep bolt holes in the box clear of dirt.

boxes.

Bolt covers down when not working in ground

4. Install all conduits and ells in o neat and workmonlike maonner. Uniformly space
conduits so grounding bushings aond bell end fittings can easily be installed.

5. Temporarily seal all conduits in the ground box until conductors are installed.

6. Permanently seal conduits immediately after the completion of conductor installation
and pull tests. Permanently seal the ends of all conduits with duct seal, expandable
foam, or other method as approved. Do not use duct tape as a permanent conduit sealant.
Do not use silicone caulk 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.
is allowable

8. When o type B or D ground box is stacked to meet volume requirements, it

to cut an appropriately sized hole for conduit entry in the side wall at least 18 inches
below grade.

9. If an existing ground box in the controct has o 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.
Verify existing ground boxes with metal covers are shown on the plans, with notes

fully describing the work required.

10. If other ground boxes with metal covers are within the project |imits but are not part
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.

11. Bond metal ground box covers to the grounding conductor with a tonk ground type Iug.
—r H j£§§§‘V® Oézzzgns
L I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
K P [ 0
i 1
\
—r ELECTRICAL DETAILS
GROUND BOXES
END SIDE
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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:

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 branch 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

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.

Do not provide GS pedestal services.

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
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

(AIC)

adjust,

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

or shield the

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 an "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.D0o0 not install conduit in the back wall of a service enclosure where it would
penetrate the equipment mounting panel inside the enclosure. Provide grounding
bushings on all metal conduits, and terminate bonding jumpers to grounding bus.
Grounding bushings are not required when the end of the metal conduit is fitted
with @ conduit sealing hub or threaded boss, such as a meter base hub.

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

U= Underground Service Feed
from Utility —

on the Material Producers List (MPL) on the Department web site under "Roadwa < Pt . operation. Mount photocell facing north when practical. Mount top
Illumination aond Electrical Supplies,” Item 628. Provide other service types és in the PS descriptive code, provide an AL enclosure. of pole photocel Is as shown on Top Mounted Photocel | Detail.
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,Coordinate with the Engineer and the utility provider for metering and compliance
with utility requirements. Primary |ine extensions, connection charges, meter
charges, and other charges by the utility compony to provide power to the location x ELECTRICAL SERVICE DATA
are paid for in accordance with Item 628. Get approval for the costs associated
with these charges prior to engaging 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 *%Size No. /Size Amps Pole/Amps Amps Amp Rating ID Pole/Amps Amps
5. The enclosure manufocturer will provide Master Lock Type 2 with brass tumblers SB 183 289 ELC SRV TY A 240/480 100 (SS)AL (E)SF (U) 2" 3/42 100 2P/100 100 N/A Lighting NB 2P/40 26 28.1
keyed #2195 for all custom electrical enclosures. Installing Contractor is to Lighting SB 2P/40 25
: Y 9 9
provide Master Lock #2195 Type 2 with brass tumblers for "off the shelf" 15
enclosures. Master Lock #2195 keys and locks become property of the State. Underpass
Unless ofhgrwise approved, do not energize electrical service equipment until
locks are installed. 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 23 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
incidental contact as required by the NEC.
7.When galvanized is specified for nuts, screws, bolts or miscel laneous hardware, 2nd & Main 58 ELC SRV TY T 1207240 000 (NS)GS(N)SP(0O) 1 |/4" 3/%6 N/A N/A N/A 70 Flashing Beacon 1 1.0
stainless steel may be used. Flashing Beacon 2
8.Provide wiring and electrical components rated for 75°C. Provide red, black, * Example only, not for construction. All new electrical services must have
aond 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. hotoce | |
Identify electrical conductors sized 4 AWG ond larger by continuous color ¥ % Verify service conduit size with utility. Size may change due to utility meter p 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
Ivani
9.AIl electrical service conduit and conductors attached to the electrical service ELEC SERV TY X XXX/XXX XXX (XX) XX (X) XX (X) ggs¥oircz)§d, 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 7/ 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 18
Y in. PVC conduit containing the electrical service grounding electrode Disconnect Amp Rating Y," RM to 20 feet above
conductor. Size the service entrance conduit as shown in the plans. Ensure 000 indicates main lug only/ 6%ndui+ bend finished grade
conduit for branch circuit entry to enclosure is the same size as that shown Typically Type T — ; ’ 1y or as directed
on the layout sheets for branch circuit conduit. Extend all rigid metal conduits o provide /2 by Engineer,
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 6S= 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. (EY= 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)= Luminoire 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 manufocturers will prepare ond submit a schemaotic draowing unique to each — g Operations
service. Before shipment to the job site, place the applicable Ilaminoted 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

ED(5)-14

ELECTRICAL DETAILS
SERVICE NOTES & DATA
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DISCLAIMER:

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.

Vi V2

G
Grounding Typical Branch
Electrode Circuits

«—2ZZ
-—

SCHEMATIC TYPE A
THREE WIRE

[<—————— Red insulation or
length
of Line 1 or Line 2
insulation

color code 6"

conductors’

with red tape where

conductor exEif/jbg///////////’/”///(
weatherhead.

White insulation or
length
of neutral conductors’
insulation with white
tape where conductor
exits the weatherhead.

color code 6"

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.

= |

\

Vi [V

Do not bond
this bus to
the enclosure =

Grounding
Electrode

Typical
Circuit

SCHEMATIC TYPE C
THREE WIRE

WIRING LEGEND

Power Wiring

Control Wiring

Neutral Conductor

Equipment grounding conductor-always
required

Branch

G =
Grounding
L ll v l Electrode
Typical Typical
120 Vol+t 240 Vol t
Branch Circuit Lumingire

Branch Circuit

SCHEMATIC TYPE D -
1207240 VOLTS -

Bonding
‘ jumper

11l

Typical

120 / 240 Volt
Branch Circuit

CUSTOM
THREE WIRE

SCHEMATIC LEGEND

Safety Switch (when required)

2 Mefef (when fequired-verify with electric
utility provider)

3 Service Assembly Enclosure

4 | Main Disconnect Breaker (See Electrical
Service Data)

5 Circuit Breaker, 15 Amp (Control Circuit)

6 Auxiliary Enclosure

7 Control Station ("H-O-A" Switch)

8 Photo Electric Control (enclosure-
mounted shown)

9 Lighting Contactor

10 | Power Distribution Terminal Blocks

1" Neutral Bus

12 Branch Circgif Breokgr
(See Electrical Service Data)

13 | Separate Circuit Breaker Panelboard

14 | Load Center

15 | Ground Bus

Red insulation or
color code 6" length
of Line 1 or Line 2
conductors’ insulation
with red taope where

conductor exiiE,iggl’ﬂﬂ“//,f~«'”’”“"
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.

‘;§§§‘7® Traffic
= Operations
I Texas Department of Transportation s”,;",’,ﬁ,’g:’d

SERVICE ENCLOSURE
AND NOTES

ED(6)-14

ELECTRICAL DETAILS

FILE: ed6-14. dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
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DISCLAIMER:

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.

Mo (YA
SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF) White insulation 2" t0 6" 20’ measured from Top of /2 R 2 Vz" TYP.
1.Provide steel pole and steel frame supports as per TxDOT Departmental Material Specification or color code 6" { 4" (typ.) grade. Circumtances L weathernead radius

(DMS) 11080 "Electrical Services." Mount all equipment and conduit on 12 gouge galvanized of neutral — may require the Ll *9 be 2 to 67,

steel or stainless steel channel strut, 15 in. or 1 % in. wide by 1 in. up to 3 ¥ in. conductor’s i_ electrical service 4" typical NOTE:

deep Unistrut, Kindorf, B-line or equal. Bolt or weld all channel and hardware to vertical insulation with support to be taller ] below the 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, / of pole. All rough

with zinc-rich paint before installing. conductor exits check with utility edges shall

weatherhead. before installing. White insulation be ground
2.Provide poles for overhead service with an eyebolt or similar fitting for attochment 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 geuIrGJ
. conductor’s '
3.Provide and install galvanized ¥ in. x 18 in. x 4 in. (dia. x length x hook length) anchor éﬁnETgec’; Line 1 g;fgce:prc?gz drop insulation with 2;3.30T3|e

bolts for underground service supports. Provide and install galvanized ¥ in. x 56 in. x 4 in. condt|.|c1-or's +to be below white tape where 2 - ploc.es ¥

anchor bolts for overhead service supports. Ensure anchor bolts have 3 in of thread, with insulation with weatherhead. conductor exits TYP.

3% in. to 3', in. of the exposed anchor bolt projecting above finished foundation. Provide red tape where ) weatherhead. 43 M

and install leveling nuts for all anchor bolts. c pe wher Conduit support 1 3o " Yo

onductor exits . Y = . . 16
the weatherhead o Red insulation
4.Bond one of the anchor bolts to the rebar cage with 6 AWG bare stranded copper conductor. Use Conductor slock. from the ends, or color code 6"
Iisted mechanical connectors rated for embedment in concrete. See Inset B. len . s ond 5° in between length of Line 1 POLE TOP PLATE
gth, 12" min., . unless otherwise ;
18" max. A —Service or Line 2

5.Furnish ond install rigid metallic ells in all steel pole and steel frame foundations for all _ 1 Enclosure ¢called for by fthe conductor’s

conduits entering the service from underground. 1 utility. S insulation with 24" Diameter o~ 007

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

unobstructed concrete cover. Switch | Channel Enc losure the weatherhead. .

. =1 bracket or Conductor slack Conduit

7.Drill aond tap steel poles and frames for /2 in. X 13 UNC tank ground fitting. For steel pole service = 1 other arrangement length, 12" min.,

supports, provide and install tank ground fitting 4 in. to 6 in. below electrical service enclosure. L Y approved by o 18" max.

Provide properly sized hole through the bottom of the enclosure for the service grounding electrode z Inset B .J the Engineer. Inset A 1 p= =

conductor. Ensure electrical service grounding electrode conductor is as short and straight as possible 3 s (Kindorf, ';:T Meter - =

from the enclosure to the tank ground fitting. For steel frame service supports, provide and install Unistrut, Vs

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 v J equal.)

electrode conductor to the tank ground fitting. See steel frame and steel pole details and Inset A for A IR . Inset B

more information. Size service entrance conduit and branch circuit conduit as shown in the plans. For TR 1 I\ kz/)’\\ng/ o1k iR _

underground conduit runs from the electrical service, extend RMC from the service enclosure to an RMC AAGEVE BN Na —y= 2. I

elbow, and then connect the schedule type and size of conduit shown in the plans. Provide and install Class "C" e ?‘ﬁ H1E </></>\</>\v<//\\§/§ '/z/j\\\ o

grounding bushings where RMC terminates in the enclosure. Grounding bushings are not required when RMC  concrete — s ~ [Lrme PVC -y= N NARRA . BASE PLATE DETAIL

is fitted into a sealing hub or threaded boss. LT ﬁ ' —— 24" dia. X 60"

IRl I413#— 24 Dia. x 60" PVC RMCH | fogndth_m 4-#5
8.If Steel pole or frame is painted, bond each separate painted piece with a bonding jumper ottached to il |T|>| depth foundation i remforcur'wg bars . . ~
a tapped hole. L e 4-u5 reinforcing AR Y and #2 spiral at 6 Ve [~
bars and #2 spiral ‘“"T'ﬂ pitch (typ.) K] ,/e V?’le "
9.Provide 4" - 20 machine screws for bonding. Do not use sheet metal screws. Remove all non- (typ.) at 6" pitch S 7% = 2
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 Vg™
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 s Note 4
prevent abrasion of the insulated conductors. — ee Note
Drill, +op, ond thread = SERVICE SUPPORT TYPE SF & SP
11.Shop drawings are not required for service support structure unless specifically stated Yo" X 13 UNC. Install | =

elsewhere or directed by the Engineer. tank ground fitting, ‘ 1 e o I o e N e =

. connect electrical | | ( )
| Varies | service grounding } | \ 'I—I') 0 v8 oo \.I_I.
| | electrode conductor. } L ) } \/\ ~—

. ] ] See Note T. =] 1 5" thick 1/," expansion .
2 o« — o y concrete joint material ©
above — ] Rebar pad (class C .
grade Q Center of meter \ Anchor concrete and el
max. SAFETY socket 60" typical ‘ Bol+t 6" X 6" %6

SWITCH = above grade. ) wire mesh) ——»|
METER (Verify with utility) R
— — FRONT VIEW
o
Dimension varies
-y Threaded INSET A INSET B install only as ’
Al | 3 boss . wide as required
| Varies Service to accommodate
RMC | l«— Steel post N - Safety _ Enclosure equipment
SERVICE — | — switch 3
L {|ENCLOSURE ,/ggsnggnﬂgg* —O — — (when g @ TOP VIEW
— . required) — =
equipment.
Nomber of struts = Inset A c 1" SERVICE SUPPORT TY SF (0) & SF (U)
as needed to METER SERVICE - 3 2.
/| securely mount — L ENCLOSURE":, g o ox g ™
] equipment 1 - + : ) §® Traffic

T e . Inset A . Inset B t|g 3/4" dio. _ . Operations

| | _k S 2" 3 i I Texas Department of Transportation Standard

20" b [ X o e

min 5 Inset B \\+ — =T |$; T é‘ g

7z OV RN .
e L e - = nser 4 SRR ELECTRICAL DETAILS

DN S H — NN\ RZ TR .

B ian U HNRE L R SERVICE SUPPORT

: utility L LIT
Inset B 14 el 1O g4 24" gia. x 48" e fow.] FRMCPVC Na— TYPES SF & SP
LELITI e o lo Lo L1 LIT1{ foundation W L 24" dig, x 36" depth 4
e e e sy 4-%5 reinforcing - fOL-"n?OJ”?n 4;#5 Hook 7 ] 4
r nd # iral reinforcin ars -
bars and #2 spira and #2 SDTSO| Length ED ( )

WITH SAFETY SWITCH at 8" pitch (typ.)

FRONT VIEW

SERVICE SUPPORT TYPE SF (U) - UNDERGROUND SERVICE

WITHOUT SAFETY SWITCH

(typ.) at 6" pitch

WITH SAFETY SWITCH
SERVICE SUPPORT TYPE SP(U) -

HOOKED ANCHOR DETAIL

UNDERGROUND SERVICE

FILE:
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No warranty of any
ility for the conversion

incorrect results or damages 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 standard to other formots or for

DISCLAIMER:

TRAFFIC SIGNAL NOTES
1. Do not pass luminaire conductors through the signal controller cabinet.

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 aoccordance with the
material and construction sections of Item 610, "Roadway Illumination
Assemblies, " except for performance testing of Iuminaires. Test
instal led roadway luminaires for proper operation as o part of the
associated traffic signal system test.

Service

4. If internally illuminated street name signs are approved for use, Entrance -(§

ground the fixture to the pole with a 12 AWG green XHHW conductor.

5. Bond anchor bolts to rebar cage in two locations using #3 bars or
6 AWG stranded copper conductors. Use |isted mechanical connectors
rated for embedment in concrete. See TXDOT standard TS-FD for further
details.

6. Drill ond tap 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
bottom of the enclosure for the service grounding electrode conductor.
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
in the enclosure. Band or drill and tap properly sized stand-off straps to
signal pole for attaching conduit.

8. Conduct pull tests and insulotion resistance tests on all illumination and
power conductors as required in Item 620 "Electrical Conductors" and ED(3).
To prevent electronics domage, do not conduct insulation resistance tests
on traffic signal cables after termination.

9. Lock all enclosures and bolt down all ground box covers before applying power
to the signal installation.

10. Terminate conduits entering the top of enclosures with a conduit-sealing hub
or threoded boss such as meter hub. Install a grounding bushing on all metal
conduits not connected to conduit-sealing hub or threaded boss. Bond the
grounding bushing to the ground bus with a bonding jumper. Seal all conduits
entering enclosures with duct seal or expanding foam. Do not use silicone to
seal conduit ends.

11. For all conduits, ensure the burial depth is a minimum of 18". Ensure the
minimum burial depth for conduit placed under a roadway is 24".

|
JUTEHL

additional
_ [ —
SRR T AV i i i i i S RLL,
NN o AN NN N AN SSNANAY,
SO R N LSS G RIS AN
AR LR
K = BINAN
K SR
F/\“§O°°QC 9D S A
ORI ] ] RRLEI
= B &SSP See TS-CF standard for
SN, M WANANANAY H H
Y .Y XL INIONINNNIN
SRS SOSIGN conduit and grounding

SIGNAL CONTROLLER requirements. See

sheets for ground box

SIDE VIEW locations and any additional
conduits that are required.

[

|

— Meter
See Note 7

[~— Service
Enclosure

See Note 7

Inset A

Bushing
or Bell
End Fitting

NN
Y
NN

&

SRGK
AR

NN \\//\‘//
S
SN

K<

7

X4

R,
NN

and electrical
details.

White

Red insulation or
color code 6"
of Line
conductor’s
with red taope where
conductor exits the
weatherhead.

slack

18" max.

120/240 volt
3 Wire

insulation or
color code 6"
neutral conductor’s
insulation with white
tape where conductor
exits weatherhead.

Drill, top and thread

2" X 13 UNC.

tank ground fitting,
connect electrical
service grounding
electrode conductor

See Note 6

See TS-CF standard
for controller

foundation details,
number of required
conduits, and grounding
requirements (see side
view)

N
ag
\/

N7
KK

PN

SR

R

NN
X

2
N

LR,
SN
RO

See Note 11

ARSI
DR R R R R

(see side view)

See layout
sheets for
signal pole

typeg —M

Ground
box —

RO
RRLRR A

2 \/»/\\//\\//\4//\\/&//\\
D

R

NSNS
NN
RN

K

SIGNAL POLE WITH SERVICE

Type T electrical service mounted
on signal pole shown as an example.

See electrical details, layout sheets,

service data chart for

Conduits (See
layout sheet
for details)

SIGNAL CONTROLLER
FRONT VIEW

See TS-FD standard
sheet for foundation

and conduit detqils——

NN
NN
RO

SIGNAL POLE

=t

I Texas Department of Transportation

Operations
Division
Standard

Traffic

ELECTRICAL DETAILS
TYPICAL TRAFFIC SICNAL

SYSTEM DETAILS
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LEGEND

ZONE 1
ZONE 2
ZONE 3
ZONE 14

ZONE 14

(70 MPH WIND)

NOTE:

of

EL PasO

(DISTRICT

APPLICABLE STANDARDS SHEETS

OVERHEAD SIGN BRIDGE
STANDARDS:

OSBC-SC-Z#

CANTILEVER OVERHEAD SIGN
SUPPORT STANDARDS:

COSS-7Z#-10
HCOSS-7#-10
C0SS-721-10
COSS-Z#&7#1-10

# = Wind Zone
2, 3or 4

ICE LINE

HIGH MAST TLLUMINATION
POLE STANDARDS:

HMIP-98
HMIF -98

WALKWAYS AND BRACKETS
STANDARDS:

SWW
SB(SWL-1)

TRAFFIC SIGNAL POLE
STANDARDS:

SP-80
SP-100
SMA-80
SMA-100
DMA-80
DMA-100
MA-C
MAC (TLSN)
MAD-D
TS-FD
LUM-A
CFA

LMA
T5-C
MA-DPD

FOR HARRIS CO. ONLY

Zone line is just North of US
90, around on the North, West
and South sides of IH 610

and down the West side of

SH 288.

FOR JACKSON CO. ONLY
Zone line is just North of

SH 616.

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

OALLAM serren 7 1 wansroro / } G fhed oo
HARTLEY M“““Eé é HuTCHINSON 4 ROBERTS s ond ( 90 MP H W I N D ) OSB-Z#1
DLDAAM POTTER ; carsou Ghar WEELER HOSB-Z1L
DEAF SMITH /] Z : N E 4
Structures north W20 D) (80 MPH WIND) (70 MPH WIND) R
i | to b 0SBS-SC
d . d ‘F a PARMER cosTRo SWISHER BRISCOE HALL@LDRESS OSB -F D
esigned for ice. 03B-FD-5c
HARDEMAN
BAILEY HoLE FLOv0 VoTLEY coTTie WILBARGER
WICHITA
Fodro
cLay cRaveON
Lavar
LubBotk MONTAGUE
cocHAN e Crosay Giokand e e s . cooke NN N NN Fannin COSS-SE
BOWIE
oELTA
H W
Jack k3 H
wIse oENTON colLin g
YORKUM TeRRY L GARZA KENT sToneveLL 7|/ waskeLL " R o] voune HUNT HOPKINS [ & chss
I CE I_ I N E X
ROCK
WLl RAINE MARION
=T N B COSSD
STEVENS TARRANT
GAINES DAWSON B0RDEN SCURRY Freir JONES SHACKELFORD PALD PINTO DaLtas
VAN ZenDT HARRISON COSSF
KAUFMAN GREGO)
T NN COSS-FD
ELLTs
anDREWS
MMMMMM HOWARD MITCHELL NOLAN TAYLOR CALLAHAN EASTLAND
COMER - HENDERSON PANOLA
ERATH ey RUSK te:
oTe:
NAVARRD
HILL b ‘|
comncie numpber I,
BOSOUE CHEROKEE SHELBY
LOVING WINKLER ECTOR MIDLAND BLASSCOK | et g coke LS ANDERSON
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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 staondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

Arm ROUND POLES POLYGONAL POLES .
Length [ p, Dio D,, Dy [1) 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 0.3 . 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" 19.1 7.0 3.5 .179 1°-8"
24 23.1 7.5 4.3 179 1°-10" 23.1 7.5 3.5 179 1°-9"
28 27.1 8.0 4.2 179 -1 27.1 8.0 3.5 <179 1"-10"
32 31.0 9.0 4.7 179 2°-1" 31.0 9.0 3.5 179 2'-0"
36 35.0 9.5 4.6 179 2'-4" 35.0 10.0 3.5 . 179 2 -1"
40 39.0 9.5 4.1 . 239 2'-8" 39.0 9.5 3.5 .239 2'-3"
44 43.0 10.0 4.1 .239 2'-1" 43.0 10.0 3.5 .239 2'-6"
48 47.0 10.5 4.1 .239 3'-4" 47.0 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

D24 = Pole Top 0.D. with ILSN
w/out Luminaire

D3¢ = 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.

| Nominal Arm Length - L

See "Tenon Detail"
’/////, ,//kaee "Slip Joint Detail"

—_—
\%‘a‘ﬁ

2
Ly

Note: The arm shall be fabricated straight with

the unloaded rise measured as shown.

TRAFFIC SIGNAL ARM

(Fixed Mount)

ILSN Arm Connection-

"MA-C"

Lumingire Arm -

See

Sheet "Lum-A"

Mast arm
connection-
See Sheet

SHI

PPING PARTS LIST

N

/

om Arm Lgth

See Sheet "MA-C(ILSN)"
Nominal Arm Length - L Aﬁk\\\\\\\\\(s )

See Sheet"MA-D"
<\;De+oil A
D30

Sheet

E See
i

30"

Assembly

A See Sheet \\\\\\Eﬁg)
3 -0 Bracket SNS" o ‘

"MA-D"
/Defoil
B or C

3'-0" :
o | ElPasoSt |

St ||+

. *1LLRA%D —= It

© |3 Th ling f = =
°3 @cheggggeg‘jgﬁ 'ng for Traffic Signal Arm ° 2
=|e See "ARM COUPLING DETAILS" See Sheet "MA-D gl 2 2
x|g Sheet 2 of 2 Detail D,E or F ol ¢l -
Q|- 4 Jl @
22 | ol 2
<@ o TABLE OF DIMENSIONS A" i ° "
o |5 |Arm Length | 24' | 28° | 32’ | 36’ | 40° | 44’ | 48’ ‘ » § o
c|g [Arm Type IT | 10" | 11° | 12" | 13° Ik~ —| Z
3| [Arm Type III tor [ vt ler [ [ 12 f s I IR
k) o
nl See Shiii///\ o

- Crown of Road MA-D

Y, VY,

Foundation M vos REVISIONS CONT |SECT Jo08 HIGHWAY
See Sheet " 0065/ 02 056 UsS 96
STRUCTURE ASSEMBLY "TS-FD" I:-?: DIST COUNTY SHEET NO.
BMT JASPER 40

o' -o"

3

35°-0" Nominal Mounting Height

Ship each pole with the following attached: enlarged hand hole,
connection bolts and washers and any additional hardware |isted in the table.

pole cap, fixed-arm

30" Poles With Lumingire 24’ Poles With LLSN 19° Poles With No
Nominall Above hardware plus: One Luminaire ond No ILSN
Armo| tor two if ILSN attached) O ey Qware
smoll hand hole, clamp-on hand hole See note above
simplex
ft Designation Quantity Designation Quontity Designation Quantity
20 20L-80 20S-80 20-80
24 24L-80 24S-80 24-80
28 28L-80 28S-80 28-80
32 32L-80 325-80 32-80
36 36L-80 365-80 36-80
40 40L-80 405-80 40-80
44 44L-80 445-80 44-80
48 48L-80 485-80 48-80
Traffic Signal Arms (1 per Pole) Ship each arm with the listed equipment attached
Type I Arm (1 Signal) Type IT Arm (2 Signals) Type IIT Arm (3 Signals)
Nominal .
Length 1 €GB connector and 2068 Conneators Gna SCeEh Connmotors
ft+ | Designation Quantity Designation Quontity Designation Quantity
20 201-80
24 241-80 2411-80
28 281-80 2811-80
32 3211-80 3211T1-80
36 3611-80 3611T1-80
40 4011T-80
44 44T11T-80
48 48111-80
Luminaire Arms (1 per 30’ pole)
Nominal Arm Length Quantity

8’ Arm

[LSN Arm

(Max. 2 per pole) Ship with clamps, bolts and washers

Nominal Arm Length

Quantity

7' Arm

9 Arm
Anchor Bolt Assemblies (1 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.

AN
T NI
AN A \\\v/\\\\//x\\w\\\\//x\\\//)%,

SHEET 1 OF 2
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SINGLE MAST ARM ASSEMBLY
(80 MPH WIND ZONE)

STRUCTURES
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No warranty 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:

. 179" thickness is permissible
for Tip Section

. Lo Min Lop
6'-0" (Min) ~ 11°-0" (Mox) equals 1.5
4 9"+ times female

2" Dia holes and

1- 5" Dia galv A307 bol+t.
Tack weld nut to thread
projection after making
joint. Repair damaged
galvanizing in occordance

Note: A slip joint is
permissible for arms
40’ and greater in
length. The slip joint
shal |l be made in the
shop, but may be match
marked and shipped
disassembled.

SLIP JOINT DETAIL

Second longitudinal
Seam Weld is
permitted for
polygonal arms if
D, exceeds 10"

with Item 445, "Galvanizing".

End Plate 3" thick min.
6" ///Agrshope to match arm
!

I +7 ] _ _ B é//f*Q Arm

MA-3
Y6

TENON DETAIL

Stainless steel bands (or Cables)
and cast brocket as in "Astro-Broc",
"Sky Bracket" or "Easy Braocket" with
1Y," Dio Threaded Coupl ing.

BRACKET ASSEMBLY

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; existence/solidity of backplates; presence of additional attachments to the
arm, such as signs and cameras; arm-wind orientation; and arm-pole stiffness.

Such vibrations may caouse fatigue damage to the structure and may lead to galloping in moderate
wind conditions which may further damoge 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 probability of unacceptable harmonic vibration and/or galloping is rather high.

If bockplaotes 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.

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
movements with a total excursion (maximum upward excursion to maximum downward excursion) of more
than approximately 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.

GENERAL NOTES:

Design conforms to 1994 AASHTO Standord Specificotions for
Structural Supports for Highway Signs, Luminaires, and Traffic Signals
and Interim Specificaotions thereto. Design Wind Speed equals 80 mph
plus a 1.3 gust factor.

Poles are designed to support one 8'-0" Iluminaire arm, one 9'-0"
internally lighted street name sign and one troffic signal orm with a
length os tobuloted. The specified luminaire load opplied at the end
of the luminaire aorm 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 load applied 4.5 ft from
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.
Maoterials, fabrication tolerances, and shipping practices shall meet
the requirements of this sheet and Item 686, "Traffic Signal Pole
Assemblies (Steel)".

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.

Ly i

Threaded

Longitudinal Seam Weld must be Ya Coupling
oriented within the lower 90°

of the signal arm.

ARM WELD DETAIL

MA-2 SHEET 2 OF 2

:§§*ﬁbmstWMMMOfrmmmwmmM
“" Traffic Operations Division

TRAFFIC SIGNAL

ARM COUPL ING DETAILS SUPPORT STRUCTURES

C)GOZ Min. penetration
100% pemetration within
6" of circumferential

base welds.

SINGLE MAST ARM ASSEMBLY
(80 MPH WIND ZONE)

SMA-80(2)-12
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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:

| Nominal Arm Length - L

2 N —

L

Note: The arm shall be fabricoted straight with
the unload rise megsured as shown.

FIXED MOUNT TRAFFIC SIGNAL ARM

ol
See "Tenon Detail" T<4444447Q Pole ———=
,//////r ’///*See “Slip Joint Detail" 90° S:io?Teg+o;Mé_D" 'T‘\so. See "Tenon Detail"
D |, :
e = .
——————————— R
D } ;:}}447 ise

Nominal Arm Length - L¢

1pn
1" -6"

Mast arm

connection-

See Sheet Note: The arm shall be fobricated

"MA-C" with @ 20’ or greater radius

within 8' of the base so as
to produce the unloaded rise

Min. Radius = 20’ measured as shown.

CLAMP-ON TRAFFIC SIGNAL ARM

Luminaire Arm -
See Sheet "Lum-A"
o
See Sheet"MA-D"
<:;;De+oil A
See
ILSN Arm Connection - See Sheet "MA-C (ILSN)" Nom Arm Lgth §a§e5 £ ILSN Arm Connection - See Sheet "MA-C (ILSN)"
7 -D" =4
Nominal Arm Length - Lg 8" Detail I \ Nominal Arm Length - L.
B or C I H H
A A See Sheet Traffic Signal Arm A
. . LS o4 See Above Detail o -
3¢.g*| Bracket 3 g Bracket 370" SNS c 3'-0 Bracket 3'-0
Assemb |y = Assembly\r._. El Paso St x El Paso St Assembly
= —_— 3 = B —
) - — - 2
§ ‘\\¥*Troffic Signal Arm S = o 1 § 1
Zlg See Above Detail 'g':, 2 =<.> € 1 Z|3
[T ‘= ! @
RS _ E.| § Weather Head ©| @
=2 See Sheet "MA-D" ! g 23 2 B z\ ésug%éﬁg) L 5
x| 8 Detail D,E or F il oe | y | g
2 | 8 5" Tl | g3
° |5 HEIRIEER: ol®
N £ ‘ = o~ M| = ‘ ? <
a-l—‘ o ‘ g W ‘ @|°
£ ? S © Zo ' ' c 2
212 T e | 3k
E] e N 9|2
2 c " "44///A\ D/, & i in
rown of Road See Sheet "MA-D = — Crown of Road —
v I N NN NN NN NN NN N T S T T N 2
AN SVANYANANTANY ANYAN N ANV LA AN ARV ARVAT A
N \\ \ 7 \\
Foundation Ak A&QZA ANQO%N%}Q\¥Foundo+ion
See Sheet See Sheet
"TS-FD" TS-FD
{Showing fixed mount arm) . {Showing clamp mount arm)
C) Threaded Coupling for

TABLE OF DIMENSIONS ~"A"
Arm Length 24' | 28" | 32’ 36° | 40 44’

CGB Connector
See "ARM COUPLING DETAILS"
Sheet 2 of 3

GENERAL NOTES:

Design conforms to 1994 AASHTO Staondard 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
area of 11.5 sq ft. The specified signal load aopplied 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 (octual area times drag
coefficient).

See Standord Sheet "MA-D" for pole details, "MA-C" for
traffic signal arm connection details, "MA-C (ILSN)" for
internally lighted street name sign arm connection details,
"LUM-A" for luminagire arm and connection details, "SNS"
for internally Iighted street nome sign details, and “"TS-FD"
for anchor bolt and foundation details. See "MA-C" for
material specifications.

Fabrication shall be in occordance with Item 686, "Traffic Signal
Pole Assemblies (Steel)" ond with the details, dimensions, and weld

procedures shown herein. Weld references call for preapproved wel
procedures which the Fabricator must obtain prior to fabrication.

d

Materials, fabrication tolerances, and shipping practices shall meet
the requirements of this sheet and Item 686, "Traffic Signal Pole

Assemblies (Steel)".

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 1 OF 3

Traffic Operations Division

TRAFFIC SIGNAL

(80 MPH WIND ZONE)

ﬁ%ngwmsamWMMMOfrmmmwmmM

SUPPORT STRUCTURES
DUAL MAST ARM ASSEMBLY

DMA-80 (1)-12

Arm Type IIT 10° 1|12 137
Arm Type IT1 10° | 117 12" | 12° ©TxDOT August 1995 DN: Ms [ usv Jow e [ks sy
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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:

. 179" thickness is permissible
for Tip Section

- Vo Min. Lap
_87-0"Mim) ~ 11°-0" (Max) equals 1.5
14 o" * times female

4£:iii_t 1.D
'ﬁ;Pfi£;E:3'

AR -¥" dia. holes and 1-%" dia.

Note: A slip joint is

permissible for arms galv A307 bolt. Tack weld

40’ and greater in nut to Thfeod_pfojecfion
length. The slip joint after making joint. .
shall be made in the Repair domoggd galvanizing in
shop, but may be match accordance with [tem 445,
marked and shipped Galvanizing”.

disassembled.

SLIP JOINT DETAIL

Second longitudinal Seam Weld
is permitted for polygonal MA-1
arms if D, exceeds 10"

Longitudinal Seam Weld must be
oriented within the Ilower 90°
of the signal arm.

ARM WELD DETAIL

60% Min. penetration
100% pemetration within
6" of circumferential
base welds.

2" Sch

40 pipe End Plate 3" thick min.
<<;\\\ 6" //fgishope to match arm
\ ‘
[ .

TENON DETAIL

Stainless steel bands (or Cables)
and cast brocket as in "Astro-Broc",
"Sky Bracket" or "Easy Braocket" with
1 Y," Dio Threaded Coupl ing.

BRACKET ASSEMBLY

Threaded
/4 Coupling

ARM COUPLING DETAILS

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 aottochments to the arm, such as signs and caomeras;
arm-wind orientation; and arm-pole stiffness.

Such vibrations may cause fatigue damage 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
probability of unacceptable harmonic vibration and/or
galloping is rather high.

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
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 staondard
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.

SHEET 2 OF 3
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“" Traffic Operations Division

TRAFFIC SIGNAL
SUPPORT STRUCTURES

DUAL MAST ARM ASSEMBLY
(80 MPH WIND ZONE)

DMA-80 (2)-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 staondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

ARMS ROUND POLES POLYGONAL POLES
SHIPPING PARTS LIST - (o | 0 [ 0w | 0w | 0w [@mk | 05 | Dw | da | 0w [@emk |roundetion
Ship each pole with the following attached: enlarged hand hole, pole cap, fixed arm connection ft. ft. in. in. in. in. in. in. in. in. in. in.
bolts and washers and any additional hardware listed in the table. 20 20 1.5 8.8 8.1 7.3 179 12.5 9.5 8.7 7.8 179 30-A
Nemina! 30’ Poles With Lumingire 24’ Poles With ILSN 19’ Poles With no Luminaire 20 12.0 9.3 8.6 7.8 .179 13.0 10.0 9.2 8.3 .179 30-A
e iee ??+?Lgﬁov$+plﬁs;)one (or See note above plus and _no ILSN 24 24 12.0 9.3 8.6 7.8 | .179 | 13.0 | 10.0 | 9.2 8.3 239 30-A
wo 1 artached) smo one small hand hole
LF Lc |hand hole, clamp-on simplex See note above 20 12.5 9.8 9.1 8.3 . 179 12.0 9.0 8.2 7.3 . 239 30-A
ft+. | ft. | Designation Quantity Designation Quantity Designation Quantity 28 24 12.5 9.8 9. 1 8.3 - 179 12.0 2.0 8.2 7.3 - 239 30-A
70 | 20 2020L-80 20205-80 2020-80 28 13.0 10.3 9.6 8.8 .179 12.5 9.5 8.7 7.8 .239 30-A
20 2420L-80 24205-80 2420-80 20 13.0 10.3 9.6 8.8 . 179 12.5 9.5 8.7 7.8 . 239 30-A
e4 24 2424L-80 2424S-80 2424-80 32 24 13.0 10.3 9.6 8.8 .179 12.5 9.5 8.7 7.8 . 239 30-A
20 2820L-80 2820S-80 2820-80 28 12.0 9.3 8.6 7.8 .239 13.0 10.0 9.2 8.3 . 239 30-A
28 24 2824L-80 28245-80 2824-80 32 12.0 9.3 8.6 7.8 .239 13.5 10.5 9.7 8.8 . 239 36-A
28 2828L-80 28285-80 2828-80 20 12.0 9.3 8.6 7.8 | .239 13.5 10.5 9.7 8.8 .239 36-A
;3 iiigt'zg 32205-80 iggg':g 24 12.0 9.3 | 8.6 7.8 | .239 | 13.5 | 10.5 | 9.7 8.8 . 239 36-A
- 3224S-80 -
36 12.5 . o1 . . 13.5 10.5 T . . -A
* o8 | seeew0 o T o o [ o3 [ am [ os [os o7 T os | o3 | 36k
32 3232L-80 32325-80 3232-80 32 o : : : : T : : : .
20 3620L-80 36205-80 3620-80 36 . 9.8 9.1 8.3 . 239 . . 10.2 9.3 .239 36-
24 3624L-80 36245-80 3624-80 20 12.5 9.8 9.1 8.3 .239 14.0 11.0 10.2 9.3 .239 36-A
36 28 3628L-80 36285-80 3628-80 24 12.5 9.8 9.1 8.3 .239 14.0 11.0 10.2 9.3 . 239 36-A
32 3632L-80 3632S-80 3632-80 40 28 13.0 10.3 9.6 8.8 .239 14.0 11.0 10.2 9.3 . 239 36-A
36 3636L-80 3636S-80 3636-80 32 13.0 10.3 9.6 8.8 . 239 15.0 12.0 11.2 10.3 . 239 36-A
20 4020L-80 4020S-80 4020-80 36 13.5 10.8 10.1 9.3 .239 15.0 12.0 11.2 10.3 . 239 36-A
24 40241 -80 40245-80 4024-80 20 13.5 10. 8 10.1 9.3 .239 15.0 12.0 1.2 10.3 .239 36-A
40 22 :gi;’t'zg :g;g:':g :gig'gg 24 | 13.5 | 10.8 | 10.1 9.3 | .239 | 15.0 | 12.0 | 11.2 | 10.3 | .239 36-A
- - Z 13.5 . 10.1 . . 15.0 12. 1. 10. . -
36 2036L-80 20365-80 2036-80 44 28 10.8 0 9.3 239 2.0 2 0.3 239 36-A
20 2420L-80 2420S-80 2420-80 32 14.0 11.3 10.6 9.8 . 239 15.5 12.5 1.7 10.8 . 239 36-B
52 24330-80 24245-80 433480 6 14.0 11.3 [ 10.6 9.8 | .239 | 15.5 | 12.5 | 11.7 | 10.8 | .239 36-B
44 28 4428L-80 44285-80 4428-80
32 4432L-80 44325-80 4432-80 Arm ROUND ARMS POLYGONAL ARMS
36 | 4436L-80 44365-80 4436-80 trorte] D Dz |3 thk Rise L, D, @D, [®Dtrk Rise
Traffic Signal Arms (Fixed Mount) (1 per pole) Ship each arm w/ the |isted equipment attached ft. L in. in. in. ft. in. in. in.
Nomina Type T Arm (1 Signal) Type IT Arm (2 Signals) Type TTIT Arm (3 Signals) 20 19.1 6.5 3.8 179 17-9 19.1 7.0 3.5 179 17-8
inal . _ " _gn
Arm 1 CGB + 1 Bracket Assembly 2 Bracket Assemblies 24 23.1 .5 4.3 179 1°-10 23. 1 7.5 3.5 -179 1-9
Lengtn connector and 2 CGB Connectors ond 3 CGB Connectors 28 27.1 8.0 4.2 | 119 ERYE 27.1 8.0 3.5 | .179 1"-10"
ft+. | Designation Quantity Designation Quant ity Designation Quantity 32 31.0 9.0 4.7 179 2'-1" 31.0 9.0 3.5 . 179 2'-0"
20 201-80 36 35.0 9.5 4.6 179 2'-4" 35.0 10.0 3.5 .179 2'-1"
24 241-80 24IT-80 40 39.0 9.5 4.1 . 239 2'-8" 39.0 9.5 3.5 . 239 2°-3"
28 281-80 28IT-80 44 43.0 10.0 4.1 . 239 2'-11" 43.0 10.0 3.5 . 239 2'-6"
32 32I1-80 32TT1-80 D1 = Arm Base 0.D
- - Dg = Pole Base 0.D. 1 = Arm Base O.D.
28 SO0 38%—28 Dig = Pole Top 0.D. Dz = Arm Eng O.D.
with no Luminaire and no ILSN L1 = Shaft Length
44 44TTT-80 D,,= Pole Top 0.D. with ILSN II:F = Ellxed ArmALenE-I-h n
inai = amp-on Arm Len
Traffic Signal Arms (Clamp-On Mount) (1 per pole) Ship each arm w/ the I|isted equipment attached Dy - gé?thgmé?S_' re ¢ (36'pMcx) 9
Type I Arm (1 Signal) Type IT Arm (2 Signals) Type IIT Arm (3 Signals) with Luminaire
Ng’;‘;’“" 2 CGB connector and 1 1 Bracket Assembly, 3 CGB 2 Bracket Assemblies, 4 CGB @ Thickness shown are minimums,
Length clamp w/bolts ond washers | Connectors, and 1 clamp Connectors, and 1 clamp w/bolts thicker materials may be used.
w/bolts and washers and washers @ .
ft. | Designation Quantity Designation Quantity Designation Quantity |13.20[7.10¥oEeD$TS;gﬁgfdGEg’15?D to
20 201-80
24 241-80 24TIT-80
28 281-80 28IT-80
32 32IT-80 32I11-80
36 36IT-80 36I11-80
Luminaire Arms (1 _per 30' pole) ILSN Arm (1 or 2 per pole) ship with
inal Ari ngth i 1 y 1t n
Nomina m Leng Quantity o] om-ps bolts and washers : SHEET 3 OF 3
8 Arm Nominal Arm Length Quantity
7' Arm T
i : s exas Department of Transportation
An:ho:1 Bolt AsAsen;bl ies (1 per pole) 9’ Arm I Traffic Qperations Division
nchor nchor Each anchor bolt assembly consists of the
Bolt LBOIIh following: Top and Bottom templates, 4 TRAFF IC S I GNAL
Diameter eng it anchor bolts, 8 nuts, 8 flat washers, ond 4
/R OV Quantity nut anchor dévices (ﬁ'ype 2) per S+onaord SUPPORT STRUCTURES
- Drawing "TS-FD".
m 0"
! 2;?.' 2,_3? Templates may be removed for shipment. DUAL MAST ARM ASSEMBLY

(80 MPH WIND ZONE)
DMA-80 (3)-12

©TxDOT August 1995 DN: Ms ‘cx: Jsy ‘DW: MMF ‘cx: Jsy
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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 staondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

CONN _
DAIRM sxzi alefc|ofe | DARM sxzi alelclole é@gg % MC-2 MATERIALS
1
n n < < n O 0 n 3/
in. in. in.| in.|in. | in.|[in. | in. in in in.] in.|] in.| in.| in.| in %
: - : : : : - . ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Class 2
65 | 179 [ 120 [0 |6 %] 1 70 | 7o [ [ n |8 [8 [y |1 Y r 1% R e onay T thatrs@ A1011 HSLAS Gri50 Class 2, A572 Gr.50 '
7.5 | .179 | 13 | 9 106 [1% 1 7.5 [ 179 [ | 1 [ 8 8 1 %1 Va ‘ S or A1011 SS 6r.50 (2)
8.0 .179 14 | 1w | n 7 2 1 Y 8.0 .179 11 11 8 8 2 |1 v 3 \7/~< 0)
9.0 | .179 | 16 | 11 | 13| 8 2 [V 9.0 | 179 [ 13 | 13w |10 2 [\ 3 Plates ASTM A36, A588, or A572 Gr.50
9.5 79 [ 17 ] 12 ] 14| 9 2 |1V 10.0 179 | 13 [ 13 ] 10 ] 10 2 |1V > § Connection Bolts | ASTM A325 or A449, except where noted
9.5 . 239 18 12 15 9 2 1 Y4 9.5 .239 13 13 10 10 2 1 Ya = g Pin Bolts ASTM A325
10.0 | .239 | 18 | 12| 15| 9 2 |1 100 | .239 | 14| 14| 11 |1 2 [1Ye RS ) ASTM A53 Gr.B. A501
10.5 .239 18 13 15 10 3 1Y% 11.0 .239 14 14 11 11 3 1Y - q® Pipe() A1008 HSLAS:F'GF.SO: A1011 HSLAS-F Gr.50
11.0 | .239 | 18] 13 ] 15| 10 f 3 [1% 1.5 | 239 | 1a]waf | n 3 [ % Ry
W MC-1 Yo é . Galvanized steel or stainless steel
5w MC-1 ¥ I\ Yeor 19 /5 x 5 E Misc. Hardware or as noted
B N e T wet Vel QUSEZ DETAIL A
MC-1 —e= 4 VA 4 3 ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F,
o \/w faor3a9/ Yo x Vol ‘ . %" Gussets R
Y/aor 39/ /a" Qussets 16 > /4 N\, (top & bottom) A1011 HSLAS-F or A1011 SS may have higher yield strengths but
/ " . " 3% shal |l not have less elongation than the grade indicated.
o See "Detail A 16
V> . s 3,
a a _§D 7 B % 7+ (Option #1) DETA“. B/s @ ASTM A1011 SS Gr.50 material shall also have a minimum
a3 I : 7 elongation of 18 percent in 8 inches or 23 percent in 2 inches.
77777 N7 See "Detail B" Material thickness in excess of those stipulated under A1011 SS
€ Conn. Bolts ¢ B (Option #2) will be acceptable providing the moterial meets all other
- A - " . . . .
4 total with rm MC-3 ¢ Conn. Bolts € Arm—/ 3%" Gusset R Yo " Clamp B A1011 SS requirements and the requirements of this item.
1 flot & 1 _ (4 total with
lock washer MC-2 Va ‘ ‘ Va 1 flat & 1 lock ‘ /7—‘7—<MC—2 o0 0 Y " Flange R
each) ————— \'g ! washer each) —— ] %6 g g Y "
| ® 4444—444#-47
- | 2 2" dia hole 2 2
‘ ﬁin plate 1t ': t
. ‘ o| ©
( — 1| - —_ ) ( — < —_ ) -
< O *jh‘; : | (8] "'l\_“ e
4 |
1= y — 11 ®
L LT ! © . .. L ‘ —2 ," dia hole i /;’ ii
ot 1 dlcll hole in pole & plate & T : = Min. 85%
in pole NS : Penetration
\w | ©~ © Deburr holes and Arm—l . : Arm—— et except
¢ Pole — o ® Deburr holes and € Pole — 2= offset as shown ; “Clamp-on
offset as shown for drainage Detail 3"
for drainage FIXED MOUNT ARM CLAMP-ON ARM
FIXED MOUNT DETAIL 1 FIXED MOUNT DETAIL 2 ARM BASE WELD DETAILS 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 clomp plate to facilitate drainage during

ARM SIZE A r CONN. BOLTS|PIN BOLTS| ARM SIZE A F T CONN. BO|__TS PIN BOL.TS ARM SIZE A F CONN. BOI:TS PIN BOL.TS galvanizing. The slot shall be centered behind the arm and shall
b, + No. | Dig |No.| Dia P' ,* - - - No. | Bia [No.| Blo PI _* _ _ No. | Dia [No. | Die be no longer than the arm diameter minus 1"
n. in. in.| in. | ea. | in. |ea.| in. in. in. in.| in. | in.| ea. [ in. |ea.] in. in. in. in.| in. | ea. | in. |ea.| in. Fixed + detall re used for single mast arm assemb! es
5 7. 179 [ 1 4 5 6.5 179 12] 6 4 1 2 xed mount details are u ! T !
3': ':;: :j : : : : 5;: 7 : 179 lf : Z,: 2 Z,: 2 52 7.5 179 12 P 2 . 2 Z/,: and for the first arm on dual mast arm assemblies.
8.0 | .179 | 14| 8 | 4 vl % 8.0 | .179 | 14 8 | % | 4 Va |l 2| % 8.0 | .179 14| 8 4 1 | 2] % Where duplicate parts occur on a detail, welds shown for one
9.0 179 16| 10 4 1 2 | % 9.0 179 16 10 ) 4 1 2 :/s 9.0 179 16 10 4 1 2 Z/’g part shall apply to all similar parts on the detail.
i 5 10.0 179 | 18 | 10 V. 4 1 2 9.5 179 18] 12| s 1 3
2.5 -179 18 | 12 4 ! I/‘ 3 5/" 2.5 239 18 0 f‘ o N 3 5//ﬁ 9.5 239 8 12 o N 3 ;Z Pin bolts are required to prevent rotation of clamp-on arms
9.5 . 239 18|12 4 VYl 3 1 % . . = J > under design wind forces.
10.0 .239 18] 12 4 1 Vel 3] % 10.0 .239 | 18 10 1 6 1 3| % 10.0 . 239 18| 12| 6 1 3] %
%, Gap, = 2T max. NOTE:
: Gap 1" Max g T 2" - Pin bolts shall be A325 with threads excluded
Dia as N ox 2" T T MC-2 2" U-Strap, Grade 50 from the shear plane. Pin bolt and ¥" dia pipe
~ yp . —
required 9 2" Dia Dia as ™M T W . shall have 3" dia holes for a Yg" dia galvanized
q = 2 N 1 . .
drainage hole required ElZmfE R=T /2 dia 2" dia drainage hole cotter pin. Back claomp plate shall be furnished with
g = F d h | . - " .
V rainage hole a ¥" dia hole for each pin bolt. An Y " dia hole
12" Dia = Ve e Ye 1 5" Dia for each pin bolt shall be field drilled through
threaded 12" Dia J 1'hr2eoded the pole after arm 9rien+o+ions have been
¢ Pin bolt, L=/ | coupling Yo /| threaded . T N approved by the Engineer.
pipe and holeJ B e — ¥ coupling ¢ J ¢ coupling
N ! + H A
¥, " Dia Sch 80 € Arm € pin bol'r,J - 74{ pigén&bg“é
Pipe (Typ) pipe & hole 7— ¢
" dq5 Arm
Typ Ya" dia Ya" dia —
(Typ) Min. 85% Sch 80 Pipe —€ Arm Sch 80 Pipe
R (YA [ Penetration 7
| 3ra Pin ‘ é%rif-:-‘r;h%t R 3rd bolt Grade 50 R Min. 85% 3rd bolt Grade 50 Required —F
~|bolt where | where Penetration A Texas Department of Transportation
required— | Y x Va required " q y 4 Trafflc Operations Division
o ALy e : ‘ Yox Vo ! STANDARD ASSEMBLY
E : S \ lImg ——
Q . UL Ely ? = \;ﬂlz—-;u & d FOR TRAFFIC SIGNAL
< o : ) ~ . . d 4 =
: : : ‘ o
n : Sl ML e Ja SUPPORT STRUCTURES
cu ‘ - <t (. [ -+ ? g :Q
= " . * HES 8 3 MAST ARM CONNECTIONS
N T thick 4 N o A 1
| %" Dia ~ Connection bolt with v $ ; v, L ) MA-C-12
«| Pin bolts heavy hex nut, : ‘ 4 I %" gusset R
N (Typ) —& Pole 2 flat washers NS ‘ Connection Bolt with Connection Bolt o s ok usv Jows cke s
. s ©TxDOT August 1995
" thick and 2 lock washers. ~ hex nut, 2 flat washers Pin Bolt ‘ ¥:+? hexhnu‘r,&Z VIS OE o Terer — T
. & 2 lock washers at washers 5-96
strop B Pin Bolt ~¢ Pole =& Pote !0 K vosners S8 0065/02| 056 us 96
CLAMP-ON DETAIL 1 CLAMP-ON DETAIL 2 CLAMP-ON DETAIL 3 4
BMT JASPER §
TZ26R




No warronty 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:

Zinc die cast or
or Galv.
Cap with min.
set screws

Alum,

See Detail F for

Metal
of 3 D30

3%" dia Hook for
hanging wire

3%" dia Hook

¢ Clamp

Luminaire Arm

+

DETAIL A

(for pole with luminaire)

alternate Pole Cap

Access

Back plate éggggﬁ+men+ Back plg:e Compar tment
%Y F/
T I/4 " #J_f ] |/ " $, —
" " " = (]
Ya ; %Eﬁ;ﬁﬁ B f £ \</%a" fﬁ = 7{53(/?5"
2" dia Pole MD- 4 \ b ,
fh ! V, Slot Y " ¥ F - .
COES??ﬁg Il:_lggﬂzme /ax TeQD) 6 78 /= See Detail J Round Pole Polygonal Pole
~ NPSL 4 an : ™
threads A V-4
\ : Tab %" dia Yex YD DETAIL J
FE{ wh ot Tab ond
Pole ] fa

POLE COUPLING DETAIL

DETAIL G

SECTION X-X

Opening for access compartment shall
Y6 inch wider than

be no more than

for hanging wire ?iﬁ B§;3ﬁ$|g Weld the access compartment itself.
Zinc die cast See Detail F for
;{ﬂ G of 4°x o; Alu%. or alternate Pole Cap
| A ( &°13 Galv. Metal Cap %" dia Hook for Burndy #KC22J12T13,
?kl N ~ Handho!e with min. of hanging wire Blackburn TTC,
P 3 set screws or approved equal.
o %" Dia »~ Will occept 4-#8,
— Baol-l- or. — D19 2-#6 or 1-#4 max.
- Screw Clamp-on arm P
- - - for ILSN - See Detail A Ve di Split lockwasher,
@ \\\7 for regular s I;O = Yo" stainless
- . Handhole Frame : Pole Cop Py NST [—]
%"x 2" Min. - .-. .
(S — = Hex. nut, " - 13NC
stainless
DETAIL B % dia Hook DETAIL C SECTION Y-Y PPER GR
Yo (If ILSN applied) toptional} COPPE GROUND
vy n See Detail G . & See Detail G I,
€ of a'x 6 for Handnole Weld L of 4"x for Handhole Weld /s vy =Y CONNECTOR
I.D. Handhole4~\\\ 6" I.D. o /o, o Va" R
s Threaded Strap Tgnd;q*e cover Handnole Tgndgg*e cover : 3 Vy gt
+1 " x 1" R Min g min. g min. = ve“ -4 72 1a
~ N 3w ot g gt o Bar for
%" dia bolt %" dia bolt ] hanging
5 = ‘\+ or screw or screw h “\é) wire and
R Handhole Frame - Handhole Frame- (E J-Bolt
] ( R¥%" x 2 min R %" x 2 min ( + attachment
- Fixed mount arm for Fixed mount arm for IA
© single mast arm single mast arm : §
s assemblies or first assemblies or first 2" dia
o~ lo orm on dual mast o arm on dual mast Ya threaded
R /f arm assemblies arm assembl ies coupl ing
N \t: N d - 2 per
| [———Clomp-on arm for [~ Clamp-on arm for dual mast
° second arm on duagl ° second arm on dual d arm
mast arm assembl ies mast arm assemblies assembly
T &P T &7 P
2" dia threaded 2" dia threaded
b coupling - 2 per coupling - 2 per
+1 N = dual mast arm P = _ dual mast arm
- assembly assembly
o DETAIL D DETAIL E DETAIL F_
M| (for 30’ pole with luminaire (for 24' pole wifh.TrSN sign (for 19 pole with no ILSN L
N I and ILSN sign) ond no luninaire) sign and no lumingire)
= c/\ " "
Q Anchor | Bolt Bolt Base R . R=3" ~
. Bolt | Hole Slot | Circle Dim, Adjust. 7
© Diameter|Diometer| Length [Diometer] L x T Range Dr + Y o
2 S olb
1Y 7 3 Y, 17" 18" x 1 Yo 13.4° Bolt Hole L
: | hccess Diameter &) g -
f? Compar tment ———1 1 " 2" q" 19" [20" x 1 ¥ 13.5° w 1‘_;-5
N
2" 2 |/4|| 4 |/2 " 21" 22" x 2" 13.6° </ > m
2 |/4 n 2 |/2|| 5" 23" 24" x 2 |/4|| 13.7°
Slot
1/ w 1/, » Length Adjustment
/a" or 3g pole A.. Range
i ¥ " or 7g pole Y BASE PLATE PLAN
- ND-3 at
+1 "
: Base é4°|eor 39
o~ Plate
MD-3 at RER
Y6 " or Tq @ 85% Min. penetration
pole
0 @60'/. Min. penetration
o © 100% pemetrotion within
. X &~ 6" of circumferential
See Detail H base welds.
—_—— DETAIL H

Ring, %" x 2 4" ASTM A572 Gr 50

Back plate
yﬂ“ x 4|/2|| x 1'-6 3/8"
steel strip M-1020 or sheet A-569

MD->—H—

#8-32
mtg. holes
for optional

block

17/3"
I"
. | 12 circuit 600 vol+t
| compression Type HD terminal
(2 req’d)
—
| T— Phil. Pon HD. scres, #8-32 x 1"
self-tap Type "F", stainless steel
(4 req’d)
27"

6 circuit
terminal -
block
(x\- \\. X
|z ;
7 0 =1 [ Yo" clearance
#10-32
mtg. holes
for luminaire

double fuse
block (see
notes 3 & 4)

2. The pole manufacturer shall

hole for copper
ground connector
-
6"
4
-

4" x 6" hand
hole opening

Tab and
slot

ACCESS COMPARTMENT
NOTES:

The cover shall be one piece formed from ABS plastic, shall be a
pear| gray color, and shall be suitable for exposure to harsh
sunlight and extreme weather. Cover shall latch with two screw
latches and shall fit tightly to the enclosure ring to create a
rainproof seal. Latch screws shall be 1/4-20 stainless flat
socket head screws with tamper proof feature.

provide with each pole a separate kit
consisting of: one cover with two latching assemblies, two terminal
strips (Marathon #985GP12CU or approved equal), four #8-32 x

1 Y" self tapping type "F" stainless steel pan head screws, and
one ground connector (Blackburn TTC, Burndy KC22J12T13, or
Ilsco SSS-5). The traffic signal contractor shall install
items in the field.

the kit

3. The screw hole spacing on the enclosure back plate shall be for

two Marathon #985GP12 terminal strips, one Marathon #985GP06CU
terminal strip, aond one Bussmann #BM6032B fuse block.

Instal | one Bussmann #BM6032B, Littelfuse #L60030M-2C, or
Ferraz-Shawmut #30352 fuse block for poles where luminaires are
to be instal led.

=t Texas Department of Transportation
“" Traffic Operations Division

TRAFFIC SIGNAL
SUPPORT STRUCTURES
MAST ARM POLE DETAILS

MA-D-12
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No warronty 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 stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

17 -4~ ‘
Damping B (.125" thick
aluminum sign blank) GENERAL NOTES:
g& In occordance with the findings of TxDOT sponsored
-] research, the installation of a damping plate in

accordance with the details shown here at the
end of signal mast arms of SMA and DMA standard
structures reduces excessive harmonic vertical
+ vibration, and thus fatigue damage. Any deviation
© from these details may reduce the effectiveness of
Setscrew Top of this damping device.

mast ormgx\

Mounting clamp

1 ," Dia Sch 40

aluminum mounting

pipe

Damping R 5'-6" 15" dig, Sch 40
Location of 5 4 Equal Spaces 3" length nipple
Damping B F 1 Y4" Threaded
Mounting Clamp 1 Y 1Yy band (or cable)

‘ mount clamp

Saddle mounting U-bolt

1 Y," dia. tube saddle

Aluminum sign blaonk for damping plate shall conform
to Departmental Material Specificotions DMS-7110.
Materials for mast orm mounting clomp and tube saddle
shall be aluminum castings or aluminum alloys as in
accordance with manufacturers’ stipulaotions. Mounting
Mast arm pipe, pipe nipple and coupling shall be aluminum al loy

Mounting Clamp | +ube soddle 6061-T6 or 6063-T6. Damping plate mounting clamp
| — and u-bolt assemblies shall conform to Standord sheet
o : SMD (GEN) -08. U-bolts for saddle mounting shall have
- r s - L . a minimum yield strength of 36 ksi.
_______ i IS i) . .
— e .- _—._— T s L vl Ol oS — —_‘—-—I—(—J) IZJ."‘E - ngplng plate §hc|| be mot_Jn-red horizontal ly.

—————————————— - -—— -——l -—-—— - Position centerline of damping plate to align with

] [ i g
1 ," dia

—a+

17 -4"

ITJ | center|line of signal heaod assembly. Vertical clearance
between signal head (with or without backing plate)
¢ Damping B / and bottom of damping plate shall be maintained
'T aluminum pipe as shown. The attachments shown here are examples
k

only, other supporting details which meet both
al ignment and vertical clearance requirements are

also acceptable.
Unless stipulated by the manufacturers, all steel
PLAN parts shall be galvanized finish in accordance with
Standard Specification [tem 445, "Galvanizing".
Damping B (.125" thic
aluminum sign blank) Vented back plat Contractor §ho|| ver!fy applicable field dimensions
Support Assemblies 1/-0" Min 6" ented back plate before the installation.
Saddle Spacin 1w
mount ing pacing 4 Y2 5
€ %" dio squore heod U-bol t < €- SECTION A-A
connection bolts between , @A : : A (Showing standard placement of signal head) % " square
damping B and . 72 h It
ping & 9 ‘ | | (Mounting clamp U-bolt is not shown for clarity) €ad bo
mounting clamp, — == = ‘ [ 9 P ! shown tor clarity
A 2
c A

I |
A - B
Iy Iy Iy \ ry \ Vo Damping
| i = ; =51 — L1 - | oS ecenery
. . . =
Wy H : 1 Y" dia Damping B (.125" thick 1 Y5" dia = lock washer
1Y>" dia Sch 40 m?unflns | tube saddle aluminum sign blank) Sch 40 = |
aluminum mounting clamp w o s aluminum .
pipe extending ful | U-bolt ~ Setscrew 12" dig, éi ~ mounting pipe & | ‘
5'-6" of damping plate ‘ /a" dia Sch 40, . ; ‘ .
sq head all threaded All or partially T . . N
. . Saddle Mounting clamp
(Typ) threaded coupling () 4 ©
mount ing R 1" dia
Mast arm 9| U-bolt tube saddle
ffffffffffffff [ .
N = 1 Y%" dia 1 VE" Dia mounflng clamp
L‘ o = Coupl in sch 40, aluminum (specified or
— = — e pling all threaded —] pipe universal)
B nipple
: tlo setscrew Mount ing
- o clamp
o
I

1 Y," Threaded U-bolt

Top of
mast arm
_ band (or cable)

mount clamp -
1 2" Threaded
band (or cable}
mount clamp

SECTION B-B
(Showing damping plate attachment)

Mast arm

X
30RIEIERUHIHKRRK

X309 3R X ‘

€ Signal head

% i attachment

\
‘ dV’
Vented
Vented back plate L(‘L Damping B and signal head assembly back plate gTexas Department of Transportation

ELEVATION SECTION A-A I Traffic Operations Division

(Showing alternate placement of signal head)
(Mounting clamp U-bolt is not shown for clarity)

MAST ARM DAMPING PLATE
@Recorrmended supporting assemblies DE TA [ LS

to achieve required height

DAMPING PLATE MOUNTING DETAILS

(Showing alternate plocement of signal head)

One coupling
each length

Height One nipple ] Two nipples

required |each length| each length P'US

eauleg oo | : : MA-DPD-12
7"-8 Yo" 4" - - © TxDOT January 2012 DN: JSY ‘cx: ARC ‘DW: T66 ‘cx: Jsy
9"-10 VZ " 6" - - REVISIONS CONT |SECT JoB HIGHWAY
11715 Yp " _ g e 0065| 02 056 UsS 96
16"-24" _ 6" TE DIST COUNTY SHEET NO.
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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 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:

3/8"

* Remove portion of
lip on lower mast

| / arm clamps
. ]
[l

¢ 'Y%" @ holes ;k"+
13NC tapped

threads % ;
l_

T
%
*Smooth |ip \ |

POL

| V2"
e
T 13%"
2" l
Approx.
5" Approx.

2"
5" Approx.

E SIMPLEX DETAILS

3"

1 !

%"T_. BEF'I_%" t Ve

. Clamp € /4" x 6"
| A572 GR50 or

¢ '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
2 . /
R
s : ~.
e | \, N
Z ‘ : ~. 4
“ \ N
e
e
N Z
d Z

LA-3
(Typ. both
gussets) Yo

See Note 6
\I/* S
I

== . (==X
| Plaote gusset,
7 Gage A36,

2 req’'d

CLAMP DETAIL . La-2

OTHER MATERIALS:

1.

2.
3.

GENERAL NOTES:

1a

PROJECTION

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.

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 accordance 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" ond 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)

=t Texas Department of Transportation
“" Traffic Operations Division

CLAMP ON
FITTING ASSEMBLY FOR
LUMINAIRE MAST ARM

CFA-12

© Txp0T DN: KAB ‘cx: RES ‘DW: FDN ‘cx: CAL

" REVISIONS CONT |SECT JoB HIGHWAY
n-

112 0065/ 02 056 Us 96

DIST COUNTY SHEET NO.
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No warranty 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 stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

MATERIALS

9'-6"*1" (10’ Nominal Arm Length) . ASTM A27 Gr.65-35 or A148 Gr.80-50
Pol A | '
7'-6"£1" (8° Nominal Arm Length) ole or Arm Simplex A576 Gr.1021 ), or A36 (Arm only)

:f'(+2',-o~) \0'<+2',-0') ASTM A53 Gr.B, A501, A1008
/ e r p— —_—

Arm Pipes HSLAS-F 6r.50 (@), or A1011 HSLAS-F Gr.50 (@)
= I

!
7% g" |Min. straignt T bgiglﬁ§1£91991 Arm Strut Plates @ |ASTM A36, A572 Gr.50 @), or A588

Strut R % "x 2" Min.— A

. length
Y 2" Max. ‘ length ‘ Misc. ASTM designations as noted

2" SCH 40 Pipe Removot_:le plastic or Strut B % "x 2" Min.
2 %" 0.D. galvanized metal caop
/| // 2" SCH 40 Pipe
€+EU+ / 2'-0"2 VL" Min. 2 %" 0.D.
"x 2" Pt _an u ' " "
Miéﬁ X /, / 2'-6"% VZ Max. @ "sﬁ-;.r:u.r P %G x 2
7, //
' LA-1
A ¥s

Removable plastic or
galvanized metal cap
C3eE e M J @Dimensioncl limits are given to show acceptable
2'-3"2 /2" Min. variation in design. All of a Fabricator’'s production
3-0% Yyt Mcx.ﬂ @ of a pgr-ricu!or_orm length shall have the same

. dimensions within specified tolerances.

rree
5 -p"t]"

@Any of the materials Iisted for plates may be used
where the drawings do not specify a particular ASTM
designation.

€ Bolt Holes
Simplex fitting
€ Bolt Holes
Simplex fitting

@ASTG must be suitable for forging and also meet
minimum tensile strength of 65 ksi, minimum yield of
35 ksi, ond elongotion 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.

1 Y2" SCH 40 Pipe

/ (YA .
1 SCH 40 Pipe
/ Y/ P 1 %" 0.D.

/, 1 %" 0.D.

/4 LA-1
Ya

17-6"* %2"
1" -6" *! 2"

GENERAL NOTES:

8-FOOT LUMINAIRE ARM 10-FOOT LUMINAIRE ARM

Design conforms to 1994 AASHTO Standard
D I RECT ATTACHMENT Specifications for Structural Supports for
e e . Highway Signs, Luminagires, and Traffic Signals
g- /i 4I")|o._cA3oghBo_I;s g- /12_ 5910: A3°7hB°'|+5 DETA I L and Interim Revisions thereto. Design Wind
2 a c < ea side Q c-c each side Speed equals 90 mph plus a 1.3 gust factor.
bolts & lock 4 bolts & 4 lock Arms are designed to support a 60 Ib. lumingire
washers per clamp washers per clomp having an effective projected area (octual area
times drag coefficient) of 1.6 sq. ft.

Materials and fabrication shall be in

accordance with Item 686, "Traffic Signal Pole
; i Assemblies (Steel)" and with the details,
a i O dimensions, and weld procedures shown

[N R L] sy O herein. Weld references call for preapproved
LI L weld procedures which the Fabricator must
P S/ N | € %%" Dio. Holes- obtain prior to fabrication. In the absense of
N - 13NC Tapped /o specified Fabricaton tolerances, dimensions
| PP a 4" shall be within the tolerances generally

= \é‘g qA\. = Threads ¥e " obtainable in normal fabrication practice.
S e L . QL
1 " . 1 " " . n =
B V2" Dia. x 1Y i Y2" Dia. x 1 Y> N Unless otherwise noted, all parts shall be

A325 Bolt A325 Bolt _ galvanized ofter fabricotion in occordance with
(2 per fitting) (2 per fitting) ‘ Y, — \ J Item 445, "Galvanizing".

S R
+ )
: S

]"il/z"

; - 4 K

\
|
|
7z

5" Approx.

Clamp Clamp
R Ya" x 6" R 3g x 7"
A572 GR 50 A36 Field cut

LA-2 LA-2 hole in

Ya A Vs pole ——_ |
CLAMP ATTACHMENT CLAMP ATTACHMENT

DETAIL NO.1 DETAIL NO.?2 m
(HALF SECTION) (HALF SECTION)

G\

NN\ B AN

1

5" Appox.

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.

Field cut
hole in

pole \

Smooth -1 —
Lip :

Eoch 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 be secured to the pole with the other
hardware items called for in the plans. When
clamp attachment is specified, the Fabricator
LA-3 7 € 54" Dia. A307 Bolts shall ship the clamp assembly securely attached

'/a - 1/ " s s Clamp 1
€ %" Dia. A325 Bolts LA-3 %V 6" i gglisﬁ& 4c I%cekcch side n n POLE S IMPLEX DETA I L to the pole at the location shown on the plans.
2 bolts & 2 lock washers per clamp If clamp assemblies are ordered without

washers per clomp7 UPPER SIMPLEX FITTING UPPER SIMPLEX FITTING poles, the Fabricator shall ship one upper and

Lock Washer
(2 per fitting)

Arm Simplex

Lock Washer [
(2 per fitting)

Arm Simplex

2" Dia. Approx.

Pole Simplex Pole Simplex

one lower clamp assembly together in a single

& . 5" Approx. package, including all nuts and washers
~ \ S N %" required for the clomps and simplex fittings.
:1 ‘ (95 | o - V2" Dia. x 1 /2" —pu Y2" Dia. x 1 '" max 1 %" Dia. Approx.
SN | & - A325 Bolt A325 Bol+
— & T (2 per fitting) (2 per fitting)
HN & N A / : = 1ox0s Department of Transportation
. Q ‘ . ~| o Traffic Operations Division
" Dia. > D a Lip _ ] Y
o S o- gk ) Fenoves - - 3 STANDARD ASSEMBLY
C = ip
'ee o removed-—H Lock Washer Lock Washer 7 ~ DRAW[ NGS FOR LUM I NA l RE
Clamp 7 N\ Clamp (2 per fitting) (2 per fitting) ~
R %" x 5" R %" x 6" Arm Simplex Arm Simplex 0 SUPPORT STRUCTURES
A572 GR 50 A715 GR 50 % 1
LA-2 LA-2 Pole Simplex Pole Simplex Yy ARM DETAILS
'/ A Ya Clamp p
" n %" ||| -
CLAMP ATTACHMENT CLAMP ATTACHMENT LOWER SIMPLEX FITTING LOWER SIMPLEX FITTING L Y6 " LUM A l 2
DETAIL NO. 3 DETAIL NO.A4 B ©TXDOT August 1995 DN: LEH [oc oy Jomirm ok tes
(HALF SECTION) (HALF SECTION) 5:9% REVISIONS CONT_|sEeT Jo8 HIGHWAY
SECTON A-A SECTON B-B ARM SIMPLEX DETAIL . 006502] 056 US 96
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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:

FOUNDATION DESIGN TABLE NOTES: FOUNDATION SUMMARY TABLE ©)
REINFORCING EMBEDDED DR@LEE@SH&ST ANCHOR BOLT DESIGN FOUNDATION Anchor l_:ol'r design de\_/elops the
FDN  |DRILLED STEEL LENGTH-f+(4), (5, ] DESIGN foundation capacity given under AVG. DRILLED SHAFT LENGTH (®
TYPE | SHAFT pIRAL |TEXAS CONE PENETROMETER| ANCHOR [ £ " [BOLT [\ o LOAD TYPICAL APPLICATION Foundation Design Loads. LOCATION | N | FDN | NO- (FEET)
DIA | VERT blows/Ft BOLT | («ai)| CIR MOMENT]SHEAR . . IDENTIFICATION TYPE| Ea
BARS | & PITCH[ g 15 40 DIA pia |TYPE K-ft |Kips (@ Foundation Design Loads are the /1. 24-A | 30-A | 36-A | 36-B | 42-A
= ol | ol " al lowable moments and shears at
24-A 24" |4-#5|#2 ot 12| 5.7 5.3 4.5 7 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" 2 87 3 [Mast arm assembly. (see Selection Table) @ Foundations may be Iis+ed_sgpal’9‘fe|y
Mast arm assembly. (see Selection Table) or grouped occording to similarity
36-A 36" [10- #9|#3 at 6" 13.2 12.0 9.4 1 " 55 19" 2 131 ; . b . P of location and type. Quantities are
a 3 5 30’ strain pole with or without luminagire. for the Contractor’s information only.
Mast arm assembly. (see Selection Table)
36-B 36" |12- #9|#3 ot 6" | 15.2 13.6 10.4 2" 55 21" 2 190 7 Strain _pole taller than 30’ & strain @Field Penetrometer readings at o depth
pole with mast arm of opproximotely 3 to 5 feet may be
42-A 42" |14- #9|#3 ot 6"| 17.4 | 15.6 | 11.9 | 2" | 55 | 23" | 2 271 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 Traffic Signal Pole Egcérlncljcl) Iggg;p;oiz-r[.)grs’ignggErI’Zrore
W | I
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 ANCHOR BOLT & TEMPLATE SIZES
v B B 5 BOLT
Qi 28° X 28 o OLT |@eoLt| Ttop |BOTTOM | BOLT Rz R
I"’ MAXIMUM DOUBLE ARM 32° X 28° 32° X 32° 2 IN LENGTH | THREAD | THREAD | CIRCLE
a| LENGTH COMBINATIONS 3 7 -
2 36" X 36 s Vau | 17-6" | 3" — |12% | 1| 5%
8; 40° X 36° EL, 1 Vz" 3 -4n 6" q" 17" 10" 7
44’ X 28’ 44" X 36’ g 1 ¥ 3°-10" ™ 4 Y, 19" 11 Y 7"
= MAX SINGLE ARM LENGTH 36° 44" o 2" 4’ -3" 8" 5" 21" 12 V" 8 Yo"
ga 24' X 24° = 2 V" 4 -9" 9" 5 VZ.. 23" 13 3" 9 Ya"
. . |
aa 28" X 28 s @ Min dimensions given,
| MAXIMUM DOUBLE ARM 32 X 24° 32 X 32' longer bolts are acceptable.
oo LENGTH COMBINATIONS 7 7
=z 36" X 36 Use average N value over
g= 40° x24° 40° X 36’ the top third of the TOTAL DRILLED SHAFT LENGTHS
= 247 x 36 embedded shaf+t. .
Ignore the top 1’ of soil. Conduit ‘
EXAMPLE: . GENERAL NOTES:
. . . Steel Template —f— N .
1. . " P iy, N
For BOmeh design wind speed, foundation oo Wires with holes " greater - Design conforms to 1994 AASHTO Standord
30-A can support up to a 32° arm with f S Y
another arm to 28" .. than bolt diameter Specifications for Structural Supports for
up kgmlrzg;):?onol) Highway Signs, Luminaires ond Traffic
2. For 100mph design wir_wd speed, foundation e o spiral Signals and interim revisions thereto.
36-A con support a single 36" mast arm. Egggroggggr 33&*5 to — I T Reinforcing steel shall conform to Item 440,
" - ’ " . 4 "
I(:/4'rc+hlko.r rTél’rr:e.el locations using #3 Vertical Reinforcing Steel”.
freu —1 Sway Cable Anchor bolts to be bar or #6 copper Bars wen
Top Templo‘reU Heavy Hex 8 approximately oriented jumper. Mechanical folt Cirel Concrete shall be Class "C".
o Nut (Typ) £ SO that two bolts are in  BONeCtors Sooerere - - B ometers < Threads for anchor bolts and nuts shall be
o| 2 2 Flat Washers 2 tension from the Span encasement \ rolled or cut threads of 8UN series up to 2"
s per Anchor Bolt : Wire loads. . in diameter or UNC series for all sizes. Bolts
i _TOP VIEW and nuts shall have Class 2A and 2B fit tolerances.
~ Yo" to Yp" of Galvanized nuts shall be tapped after galvanizing.
bolt shank shall hel w s .
c [ . ® Anchor bolts that are larger than 1" in diometer
£ - TYPICAL STRAIN POLE = DFgJ$CI above HE shal | conform to "alloy steel" or "medium-strength
c d ASSEMBLY I=| concrere 02 mild steel” per Item 449, "Anchor Bolts". Anchor
3 n =1 .‘_'-a bolts that are 1" in diometer or less shall conform
- £ 7 ° ] . 0 to ASTM A36. Galvanize a minimum of the top end
N o L . . . | teel
g ] oy - o " LJ . $é;gl['°$g Stee a;EJ thread length plus 6" for all anchor bolts unless
g §8|= Type 1 [] M &M ’ {Temporary) %¢ otherwise noted. Exposed washers and exposed nuts
o = = Fi L shall be galvanized. All galvanizing shall be in
518 oifl: + Type 2 *€d Arp, . o1 © accordance with Item 445, "Galvanizing".
g e : A Lengry Condul (see LovouT SRES
[$} - a R=d—] . I . H
I IE 8 1) mickness - orfent &2 gfrecied by . L ASToL 105 09, eibeddes futs reed not be golyenized
on e rnch) min. Supporting reeuipgé’)’ee"' or structure in accordance with Item 449, "Anchor Bol+s".
3 K Arm kumir(mi:g " ¥ q w|S [ Anchor £
rm (optiona -=
1 Yo" Min | P . 7 r Bolt o
2 Sides \ £ Vvertical Bars (See Ciroutor g2 —
Circular Steel Bottom Template yp Z Design Table for size teel a
(Omit bottom template ¥ ) & number). Template &|° I Texas Depariment of Tronsporiation
for FDN 24-A) 1 T o, Traffic Operations Division
o
HOOKED ANCHOR NUT ANCHOR c - ‘C‘g
TYPE 1 (TYP ) £ 3] =)
(TYPE 1) E 2 S . k3 o3 TRAFFIC SIGNAL
ANCHOR BOLT ASSEMBLY 2 Spiral, 3 flat turns a I
top & 1 flat turn 0|
L L .| boriom (Seg Design 35 POLE FOUNDATION
5 Table for size & pitch) a~
.‘H - L
© ﬁ Drilled o TS'FD']Z
®orient hor bolt h | > Vertical bars may rest Shoft Dia !
Orient onehor bolts orthogenol 7 O B o g o0 el L EVATION | G N GO ol
insufe ‘H'\G(‘ij‘ ng b(d)l‘il's gre in TYP l CAL MAST ARM k to do so when —_—— . REVISIONS CONT |sECT JOB HIGHWAY
ension under dead load. . 1%
concrete is placed. -2 0065| 02 056 UsS 96
ASSEMBLY FOUNDATION DETAILS
BMT JASPER 50
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No warronty of any
Iity for the conver-

e TxDOT assumes no responsib . C
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.

sion of this staondard to other formots or for

DISCLAIMER:

1" PVC To Telephone Service q

/

QR L

14" Minimum PVC To Electrical Service

\44 | r1/

TOP VIEW ! | |
Slab & Base) ! | .

108" —

Control ler
Cabinet

Y2- 13 NC Mounting

]

/ Cabinet Ground Bus

1" To Telephone Service/

%" x 8 min,

3" Conduits

SIDE VIEW
(Slab & Base)

Wire Mesh
(See Note 12)

Grade

TRAFFIC SIGNAL CONTROLLER BASE:

1.

6.

9.

Provide a traffic signal controller base (cabinet base) manufactured of polymer concrete material consisting
of calcareous ond siliceous stone; glass fibers and thermoset polyester resin. The polymer concrete
cabinet base must be reinforced on the inside of the cabinet base with fiberglass matting. Provide one of
the following bases: Armorcast Port # A6001848X24, Quazite Model # PG3048Z709, or other as approved by
TxDOT Traffic Operation Division.

The polymer concrete material must have a minimum compressive strength of 10,300 pounds per square inch
(psi), minimum flexural strength of 3600 psi, ond minimum shear strength of 3600 psi.

The polymer concrete cabinet base must conform to the dimensions shown ond must accommodate @ standord
TxDOT basemount cabinet.

Supply the cabinet base with four '2"-13 UNC stainless steel inserts for attachment of the cabinet to the
base. Inserts must withstoand a minimum torque of 50 ft-1b ond @ minimum straight pull out strength of
750 Ibs.

Provide the cabinet base with 4 coble racks mounted one on eoch side of the base 2" to 7 “ from the top
edge of the base. Unless opproved otherwise, coble rocks must be 1-1/2 x ¥ x ¥s inch steel channel with
eight T-slots spaced at 1-1/2 inches. The cable racks must easily accommodate the insertion of tie wraps
to attach field wiring to the racks to serve as strain relief. Secure cable racks to the base using
Y2"-13 UNC stainless steel screws ond inserts.

The cabinet base, when secured to the concrete slab with controller cabinet attached, must withstand a
minimum wind lood of 125 mph or a 850 Ib force opplied at 49" obove the bottom of the base without causing
the base or cabinet to come out of their anchored position or cause any permanent deformation. The
manufacturer must supply certification by an independent testing laboratory or sealed by a Texas Licensed
Professional Engineer. Provide the cabinet base with hordwore for ottachment to a concrete slab.

The traffic signal bose must be permanently morked either by impress or by permanent ink with the
monufacturer’s model number ond name or logo.

Seal the base to the concrete with a silicone coulk bead and fastened to the slab per
monufacturer’s instructions.

CONCRETE SLAB:

Troffic signal controller pad must be o portlond cement concrete slab poured in place, must

10. Bond a #8 AWG copper ground wire and an 8 ft ground rod bonded to the reinforcing mesh by a suitable
UL Listed clamp and terminated to the cabinet grounding bus for the purpose of providing a local ground
for the electrical grounding conductor. The electrical grounding conductor specified in Item 680-3.A.4
is required ond must be terminated to the cabinet ground bus.

11. Install o PVC sleeve to prevent the ground rod from direct embedment in the siab.

12. Provide welded wire mesh 6X6-W2.9 X W2.9 for reinforcement. Provide joints ond splices in the mesh with a
minimum 6-inch overlap. Center the mesh between top and bottom aond provide a minimum 3 inch cover on
the edges.

13. Provide Class B concrete minimum for the slab in accordance with Item 421.
with [tem 531.

Construct the slab in aoccordance

CONDUITS:

14, Stub up ond run 3-inch conduits through the siab to the various traffic signal poles ond ground boxes as shown on
the layouts. Install the number of conduits as shown on layouts plus two additional 3 inch conduits for future
use. Terminate the conduits with o bushing between 2 ond 4-inches above the slab.

15, Extend conduits for future use ot least 18-inches from the edge of the slab, terminate underground with a
coupling, ond cap and seal so that the seal can be removed without damaging the coupling. This must also apply to
unused telephone conduit.

16. Stub up two separate conduits through the slab from the electrical and telephone services. Run the conduit for the
electrical feed directly to the electrical service enclosure. Run the conduit for the telephone line directly to the
telephone service, usually located on the some pole as the electrical service. Telephone must not under ony circumstaonce
share a conduit with any other function.

17. Terminate electric ond telephone conduits above the sliab with a coupling. After the base is installed, extend the conduits above the

top of the base ond secure to the base using a steel one-hole strap or similar suitable substitute.

CONTROLLER CABINET:
18. Anchor the controller cabinet to the base using four stainless steel 1/2-13 NC bolts.

19. The silicone caulk beod specified in Item 680.3.B must be RTV 133.

To Signal Poles

Bolts (4 Typical) ~= 44"
Grounding Conductor
Inserts B : #8 AWG
(4 Typical) /
| 25:: + ]u
L -4 S m I:] m l:] i Grade
N 0 - v
3
T ] o o o o o o
56.5" 3" [e——siab
~——— 14" Minimum PVC To Electrical Service

L Copper-Clad Steel Ground Rod

47" Min.

& Ntk 18"
" axy = 94"
r A
4
a0,
20/4"
¥
\. b,
e 285" Min.——

CABINET BASE

y 4

=t Texas Department of Transportation
Traffic Operations Division

TRAFFIC SIGNAL

CONTROLLER CABINET
BASE AND PAD

TS-CF-04

© TxDOT October 2000

DNz TXDOT

‘CK: TXDOT ‘DW: TXDOT

‘ CK: TXDOT

. . PAYMENT: REVISIONS
conform to the dimensions shown, ond must be level. . e 12-04 CONT |SECT JoB HIGHWAY
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DISCLAIMER:

No warranty of any

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

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 damoges resulting from its use.

Backplate
based on wind
vibration rati

Retroreflective

louvers

and
ng.

Vented backplate with

border. See retroreflective border
general note 1
2
Backplate with
retroreflective
border
THREE-SECTION HEAD
HORIZONTAL OR VERTICAL
Bockplate louvers
based on wind and
vibration rating.

Retroreflective

See
note 1

border.
general

Vented backplate with
retroreflective border

Backplate with
retroreflective
border

FIVE-SECTION HEAD
HORIZONTAL OR VERTICAL

Vented backplate with
retroreflective border

i

Backplate with
retroreflective
border

FOUR-SECTION HEAD

HORIZONTAL OR VERTICAL

Vented backplate with
retroreflective border

Backplate with
retroreflective
border

FIVE-SECTION HEAD

CLUSTER

GENERAL NOTES:

Backplate louvers
based on wind and
vibration rating.

Retroreflective 3.

border. See
general note 1
2"
T
Backplate louvers

based on wind and
vibration rating.

Vented backplate with
retroreflective border

Retroreflective
border. See
general note 1

Backplate with
retroreflective
border

PEDESTRIAN HYBRID

1. Backplates are optional
hybr id beacons.
fluorescent yel low AASHTO Type Bf or Cf retroreflective
border conforming to TxDOT DMS-8300 is required.
al | approaches when used.

2. Signal
the contractor prior to installation.

When using backplates on signal heads,
10 reduce cyclic vibration stress.

4. When a vented backplate is used,
must not be placed over the

5. This standard sheet applies to all
including but not

BEACON

for traffic signals and pedestrian
When backplates are used, a 2-inch wide

Place on

head and backplate compatability must be verified by

venting is preferred

the retroreflective border
louvers.

signal heads with backplates,
limited to:

Pole mounted

Overhead mounted
Span wire mounted
Mast arm mounted

Vertical signal heads
Hor izontal signal heads
Clustered signal heads

Pedestrian hybrid beacons

Backplate louvers
based on wind and
vibration rating.

Retroreflective
border. See
general note 1

£;§§§‘V® Traffic
= Safety
I Texas Department of Transportation s”,;‘;’,ﬁ,’;’fd
TRAFFIC SIGNAL
HEAD WITH
BACKPLATE
TS-BP-20
FILE: ts-bp-20. dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
@©7TxDOT  June 2020 CONT | SECT JoB HIGHWAY
REVISTONS 0065 | 02 056 US 96
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NOTES :

VIDEO DETECTION

1. VIDEO DETECTION PROCESSOR UNIT SHALL BE
INSTALLED INSIDE CONTROLLER CABINET.

2. VIDEO DETECTION CAMERA & BRACKET SHALL BE
INSTALLED AS DETAILED OR AS DIRECTED BY
THE VIDEO DETECTION SUPPLIER.

3. CAMERAS SHALL BE MOUNTED AS FAR OVER THE CAMERA ASSEMBLY CONSISTS OF
ROADWAY AS POSSIBLE. SEE PLAN VIEW. CAMERA, LENS, ENCLOSURE, SUNSHIELD
4. ¥," STAINLESS STEEL BANDING MATERIAL SHALL S& AND BRACKET ASSEMBLY.
BE USED TO INSTALL CAMERA MOUNTS.

5. WHEN AIMING CAMERA, HORIZON SHALL NOT BE
VISIBLE IN THE FIELD OF VIEW.

6. CAMERA ENCLOSURE ASSEMBLY SHALL BE ROTATABLE
AFTER INSTALLATION TO PROVIDE PROPER ALIGNMENT. MAST ARM OR

7. ALL CABLE ENTRY AND EXIT POINTS IN THE MAST ARM LUMINALRE ARM.\\\\\\\&\

AND/OR POLES SHALL BE WATER TIGHT. =
STEEL § /
STRAIN POLE ¥4" STAINLESS STEEL

\\\\\g\ BANDING 2 PLACES MIN.

SN\

SUNSHIELD
CAMERA HOUSING

SUNSHIELD
CAMERA HOUSING

VIVDS DETAIL

POLE MOUNT SHEET
SIDE VIEW
x 4.0° PIPE EXTENSION S
WHEN MOUNTED ON ¢ Texas Department o Transportation
TRAFFIC SIGNAL [ brv-no: STATE AID PROJECT NO. SHEET NO.
MAST ARM. 6 53
rexas | ot JasPeR
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DISCLAIMER:

No warranty of any

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

TxDOT assumes no responsibility for the conversion

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.

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 transparent color ink, tronsparent
colored overlay 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 Staondord Highway Sign Designs for Texas (SHSD)
can be found at the following website.

http://www.txdot.gov/

52223‘,® Traffic
= Operations

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

TYPICAL SIGN
REQUIREMENTS
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DISCLAIMER:

No warranty of any

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

TxDOT assumes no responsibility for the conversion

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.

REQUIREMENTS FOR RED BACKGROUND

REGULATORY SIGNS

REQUIREMENTS FOR WHITE BACKGROUND

REGULATORY SIGNS

(STOP, YIELD, DO NOT ENTER AND (EXCLUDING STOP, YIELD, DO NOT ENTER AND
WRONG WAY SIGNS) WRONG WAY SIGNS)
SPEED
LIMIT
DO NOT WRONG E ES
Sy WAY
ENTER

REQUIREMENTS FOR FOUR

SPECIFIC SIGNS ONLY

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

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. Standard sign designs and arrow dimensions
can be found in the "Standard Highway Sign Designs for Texas" (SHSD).

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

3. 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.

4, Black legend and borders shall be opplied by screening process or cut-out
ocrylic non-reflective blaock film to background sheeting, or combination
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 shall be opplied by screening process with transpaorent colored
ink, tronsparent colored overlay film or colored sheeting to bockground
sheeting, or combination thereof.

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

8. Mounting details for roadside mounted signs are shown in the "SMD series”
Standard Plan Sheets.

ALUMINUM SIGN BLANKS THICKNESS

SHEETING REQUIREMENTS
USAGE COLOR SIGN FACE MATERIAL

BACKGROUND WHITE TYPE A SHEETING

BACKGROUND ALL OTHERS TYPE B OR C SHEETING
LEGEND, BORDERS
AND SY&BOLS BLACK ACRYLIC NON-REFLECTIVE FILM
LEGEND, BORDERS
AND SY&BOLS ALL OTHER TYPE B OR C SHEETING

REQUIREMENTS FOR WARNING SIGNS

REQUIREMENTS FOR SCHOOL SIGNS

TYPICAL EXAMPLES

SCHOOL

SPEED
LIMIT

20

WHEN
FLASHING

TYPICAL EXAMPLES

SHEETING REQUIREMENTS

SHEETING REQUIREMENTS

USAGE COLOR SIGN FACE MATERIAL
FLOURESCENT TYPE B, OR C., SHEETING
BACKGROUND VELLOW FL L
LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM
LEGEND & SYMBOLS ALL OTHER TYPE B OR C SHEETING

USAGE COLOR SIGN FACE MATERIAL
BACKGROUND WHITE TYPE A SHEETING
FLOURESCENT
BACKGROUND YELLOW GREEN TYPE B OR C_ SHEETING
LEGEND, BORDERS _
AND SYMBOLS BLACK ACRYLIC NON-REFLECTIVE FILM
SYMBOLS RED TYPE B OR C SHEETING

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/

A;§§§‘7® Traffic
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REQUIREMENTS
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SITE DESCRIPTION

Notes:

(1) The Site Description is accomplished using various sheets, each revealing
separate details. This Index Sheet’s purpose is to point the user to the
appropriate location where the information required by the TPDES CGP can be
found.

(2) The project Iimits shown on the Title Sheet and limits of TxDOT Right Of Way
shall also be the limits of coverage of the SW3P.

NATURE OF ACTIVITY: INSTALLATION OF TRAFFIC SIGNAL

INTENDED SEQUENCE OF MAJOR SOIL DISTURBING ACTIVITIES:

THERE WILL BE NO MAJOR SOIL DISTURBING ACTUVITIES

TOTAL AREA OF SITE: 0.01 ACRES AREA TO BE DISTURBED: 0.01

If area of disturbance can be expected to exceed 1.0 acres, Beaumont District
Standard SW3P-B should be included in the plans.

PRE-CONSTRUCTION RUNOFF CO-EFFICIENT: NA

POST-CONSTRUCTION RUNOFF CO-EFFICIENT: NA

EXISTING SOIL DESCRIPTION: NA

GENERAL LOCATION MAP: SEE PROJECT LOCATION MAP

RECEIVING WATERS: SEGMENT NUMBER 513A
SEGMENT NAME TROUT CREEK

LOCATION OF WETLAND OR SPECIAL AQUATIC SITES: SEE EPIC PLAN SHEET

DRAINAGE PATTERNS: NA

TYPICAL AREAS OF SOIL DISTURBANCE:

DRILL SHAFT FOUNDATIONS AND CONTROLLER CABINET FOUNDATIONS

TYPICAL AREAS WHICH WILL NOT BE DISTURBED: NA

LOCATION OF OFF-SITE SURFACE RECEIVING WATERS: TROUT CREEK

LOCATIONS WHERE STABILIZATION PRACTICES WILL OCCUR: NA

LOCATIONS OF OFF-SITE STORAGE OF MATERIALS AND EQUIPMENT, WASTE, BORROW;
OR DEDICATED MATERIAL PROCESSING PLANTS: NA

LOCATIONS WHERE STORM WATER DISCHARGES TO SURFACE WATERS: NA

LOCATION OF POLLUTION CONTROL MEASURES: SEE GENERAL NOTES

CONTROLS

SOIL STABILIZATION PRACTICES

INTERIM:
TEMPORARY SEEDING X  PRESERVATION OF NATURAL RESOURCES
MULCHING (Hay or Straw) FLEXIBLE CHANNEL LINER
BUFFER ZONES X OTHER
PERMANENT:
SEEDING RETENTION BLANKET
BLOCK SOD CHANNEL LINER
OTHER

STRUCTURAL PRACTICES (T/P)«

SILT FENCE PAVED FLUMES
HAY BALES ROCK BEDDING AT CONSTRUCTION EXIT
ROCK BERMS TIMBER MATTING AT CONSTRUCTION EXIT

SEDIMENT TRAPS

SEDIMENT BASINS

CURB ond GUTTER

STORM INLET SEDIMENT TRAP VELOCITY CONTROL DEVICES
STONE OUTLET STRUCTURES EROSION CONTROL LOGS
DIVERSION, INTERCEPTOR, or PERIMETER SWALES

DIVERSION, INTERCEPTOR, or PERIMETER DIKES

PIPE SLOPE DRAINS
CHANNEL LINERS
STORM SEWERS

* T means Temporary - P means Permanent

PERMANENT POST CONSTRUCTION TSS CONTROLS

RETENTION / IRRIGATION

EXTENDED DETENTION BASINS

VEGETATIVE FILTER STRIPS / VEGETATIVE SWALES
CONSTRUCTED WETLANDS

WET BASINS

OTHER CONTROLS

WATERING FOR DUST CONTROLS
SEDIMENT REMOVAL FROM ROADWAY (SWEEPING)
LOADED TRUCKS WILL BE COVERED WITH TARP

The above indicated practices are proposed to control pollutants in storm water
discharges. These practices are based on information contained in TxDOT Storm
Water Management Guidelines. The Schedule of implementation of these practices
will be based on the intended Sequence of Major Soil Disturbing Activities.
Stabilization measures shall be initiated no later than 14 days after
construction activity of that portion of the site has temporarily or permanently
ceased.

Describe construction and woste materials expected to be stored on site and
proposed controls to reduce pol lutants from these moterials (include storage
practices spill prevention ond response.

NO CONSTRUCTION OR WASTE MATERIALS WILL BE STORED ON SITE

INFORMATION

MATNTENANCE:

All erosion and sediment control and other protective measures identified in the
SW3P must be maintained in effective operating conditions. If site inspections
required by this permit+ identify BMP's that are not operoting effectively,
maintenance shall be performed before the next anticipoted storm event, or as
necessary to maintain the continued effectiveness of storm water controls. If
maintenance prior to the next anticipated storm event is unprocticable, mainten-
ance must be scheduled and accomplished as soon as practical.

INSPECTION:

Qualified personnel shall inspect disturbed areas of the construction site that
have not been finally stabilized, areas used for storage of materials that are
exposed to precipitation, structural control measures, ond locaotions where
vehicles enter or exit the site.

Inspection Cycle Option:

[ 1. At least every 14 calendar days or within 24 hrs after 0.5 inches or
more of rainfall.

2. At least every 7 calendar days.
[J 3. At least monthly(Engineer & DEQC approved revision to SW3P required).

a).Disturbed areas that are exposed to precipitation shall be inspected for
evidence of, or the potential for, pollutants entering the drainage system.
Sediment ond erosion control measures identified on the SW3P shall be observed
to ensure that they are operating correctly. Locations where vehicles enter
or exit the site shall be inspected for evidence of offsite sediment trocking.
Sediments must be removed from sediment control structures no later than the
time that the design capacity has been reduced by 50%.

b).Based on the result of the inspection, the SW3P shall be revised to include
(show on Site Map) additional or modified BMP's designed to correct the
observed deficiency. Revisions to the SW3P must be completed within seven
(7) calendar days following the inspection.

¢c).A report summarizing the scope, date, name ond qualifications of inspector,
and major observations relating to the implementation of the SW3P shall be
produced and retained as part of the SW3P for 3 years from date of final
stabilization.

d).The following records must be maintained and either attoched to or referenced
in the SW3P, and made readily available upon request to the parties in Part
I1I11.D.1 of the CGP: 1).The dates when major grading activities occur; 2).The
dates when construction octivities temporarily or permanently cease on a
portion of the site and; 3).The dotes when stabilizotion meosures are initiated.

INSPECTOR PAPERWORK CHECKLIST:
Contact Form (1)

Notice of Intent (1)(2)

SW3P Certification Stotement (signed by AE) (2)
Delegation of Signature Authority (all Inspectors signing reports) (2)(3)
TPDES General Permit (2) (3)

Environmental Document (2)

Inspection and Maintenance Report (2) (3)

Notice of Termination (2)

SW3P Plan (2) (3)

Inspector Qualification Form (2) (3)

Project Diary(2) (3)

(1) The information should be displayed on the Project Bulletin Board.

(2) The information should be a port of the permanent SW3P file
maintained at the Area Office.

(3) The information should be maintained ot the Field Office.

STORM WATER POLLUTION PREVENTION PLAN is consistent with requirements specified
in applicable sediment and erosion site plans or site permits, or storm water
management site plans or site permits approved by State, Tribal or local
officials (i.e. MS4 Permits).

Any reportable quantity of Hazardous Material release must be reported to the
National Response Center at 1-800-424-8802. In addition the Beaumont District
"Hazardous Material Spill [nformation Form" must be completed and mailed to the
EPA Regional Office in Dallas, Tx.

000b000ooooo

A copy of the Construction General Permit is part of the SW3P.

Describe pol lutant sources from areas other thaon construction and measures
implemented ot those sites to minimize pol lutont discharges.

NO POLLUTANTS FROM OTHER AREAS

Describe measures necessary to protect |isted endangered or threatened species,
or critical habitat.

SEE EPIC PLAN SHEET
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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 standord is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

I. STORMWATER POLLUTION PREVENTION-CLEAN WATER ACT SECTION 402 111, CULTURAL RESOURCES VI. HAZARDOUS MATERIALS OR CONTAMINATION ISSUES

TPDES TXR 150000: Stormwater Discharge Permit or Construction General Permit [ No Action Required X Required Action
required for projects with 1 or more acres disturbed soil. Projects with any [] No Action Required Xl Required Action
disturbed soil must protect for erosion and sedimentation in accordance with General (applies to all projects):
Item 506. Action No. Comply with the Hozard Communication Act (the Act) for personnel who will be working with
. . . . . hazardous materials by conducting safety meetings prior to beginning construction and
List MS4 Operator (s} that may receive discharges from this project. . . .
They may need to be notified prior to construction activities. 1. Refer to TxDOT Standard Specifications in the event historical issues mcknTg worbers aware of po+en+:ol hoz?rds in the w0fkploce. Ensure that all worﬁers are
or qrcheologicql artifacts are found during construction. Upon dis- provided with personal protective equipment appropriate for any hazardous materials used.
1. TxDOT - Beaumont District covery of archeological artifacts (bones, burnt rock, flint, pottery, Obtain ond keep on-site Material Safety Data Sheets (MSDS) for all hazardous products
etc.) cease work in the immediote area and contact the Engineer used on the project, which may include, but ore not limited to the following categories:
immediately. Paints, acids, solvents, asphalt products, chemical additives, fuels and concrete curing
. . compounds or odditives. Provide protected storaoge, off bare ground and covered, for
[J No Action Required X Required Action products which may be hazardous. Maintain product labelling as required by the Act.
Action No. Iv. VEGETATION RESOURCES Maintain an adequate supply of on-site spill response materials, as indicated in the MSDS.
. . . . . . . . . . In the event of a spill, take actions to mitigate the spill as indicated in the MSDS,
1. Prevent s+orTwo+er DOIIU*'?n by controlling erosion and sedimentation in [] No Action Required Eﬂ Required Action in accordance with safe work practices, and contact the District Spill Coordinator
occordon?e with TPDES Perm|+.TXR 150000 R immediately. The Contractor shall be responsible for the proper containment and cleanup
2. Comply with the SW3P ond revise when necessary to control pollution or as Action No.

. . of all product spills.
required by the Engineer. p ] s}}

3. The project is estimated to involve less than one acre of soil disturbance.

. . 1. No tree or vegetation removal/trimming of any kind is al lowed. Contact the Engineer if any of the following are detected:
In the event the DFOJEC‘!‘ dnsfufbonce acreage becomes GQL:|O| +c3 or greater Exceptions are al lowed for mowed or maintained grass. * Dead or distressed vegetation (not identified as normal)
than one acre, the CGP is applicable. Contact TxDOT project inspector for * Trash piles, drums, canister, barrels, etc.
coordination with DEQC for necessary action. * Undesirable smells or odors
4., Take measures to prevent construction moterials and debris including, but * Evidence of leaching or seepage of substaonces
not limited to wastewater (i.e., cooling liquid, etc.) associated with * Any other evidence indicating possible hazardous materials or contamination
concrete removal from entering any inlets, ditches, or waterways. discovered on site.
List below any bridge class structure(s), not including box culverts, being
[[. WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS CLEAN WATER replaced, rehabilitated, removed, extended or modified as part of this project,
ACT SECTIONS 401 AND 404 or state “None", if applicable.
If "None", then no further aoction is required. Otherwise TxDOT is responsible
USACE Permit required for filling, dredging, excavating or other work in any for completing asbestos assessment/inspection and evaluation for presence of lead.
water bodies, rivers, creeks, streams, wetlands or wet areas. V. FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED SPECIES,
The Controctor must adhere to all of the terms ond conditions, including CRITICAL HABITAT’ STATE LISTED SPECIES’ CANDIDATE SPECIES Provide results below:
Regional conditions for the State of Texas, associated with the following AND MIGRATORY BIRDS. Structure Location PSN E lement Lead Asbestos
permit(s): None
|Z No Permit Required |:| No Action Required |Z Required Action
[] Notionwide Permit 14 - PCN not Required (less than 1/10th acre waters or Action No If Asbestos is present, +then TxDOT must retain a DSHS |icensed asbestos consultant
wetlands affected) ) to assist with the notification, develop abatement/mitigation procedures, and perform
. management octivities as necessary.
[J Notionwide Permit 14 - PCN Required (1/10 to <1/2 acre, 1/3 in tidal waters) 1. If any animals enter the work areg, do not harm, harass or
[0 1ndividual 404 Permit Required: Permit # attempt to hondle; let the onimal leave on its own. If Asbestos is not present, then TxDOT is still required to notify DSHS
—_— prior to any scheduled demolition.
|:| Other Nationwide Permit Required: NWP# 2. If caves or sinkholes are discovered on site, cease work in the

In either cose, the Contractor is responsible for providing the date(s) for aobotement
activities and/or demolition with careful coordination between the Engineer and
asbestos consultant in order to minimize construction delays ond subsequent claims.

area and contact the TxDOT Inspector or DEQC for guidance.

3. Comply with "Wildlife: Regulotory Requirements and Best Management
Practices” section found in the Beaumont District Envirommental
Field Guide. Hozardous Materials or Contamination Issues Specific to this Project:

4, Contractor shall maintain complionce with the Migratory Bird Treaty Act
Act (MBTA). and TPW Code Section 64.002. +the full TxDOT
MBTA gQuidance may be found here:

Required Actions: List waters of the US permit applies to, location in project
and check Best Management Practices planned to control erosion, sedimentation
and post-project TSS.

Action No.

1. Maintain a neat and clean worksite next to the water and do not allow any 1. Comply with TxDOT Standard Specification 7.12 and Special Provision 006-012

debris to fall into the water. https: //f+p. +xdot. gov/pub/+xdot-info/env/too ki+/350-01-gui. pdf if evidence of hazardous
2. Comply with "Work In or Near Waters/Wetlonds Regulatory Requirements and . . . materials or contomination is noted during construction.
Best Manaogement Practices" section found in the Beaumont District 5. Roodside Appurtenance Maintenonce Program BMPs from the Maintenance 2. Notify TxDOT Inspector or DEQC of ony hazardous materials spills

EA Best Management Practices Summary Report shall be reviewed and

- . including fuel, hydraulic fluid, etc.
implemented where appropriate.

Environmental Field Guide.

VII. OTHER ENVIRONMENTAL ISSUES

(includes regional issues such as Edwards Aquifer District, etc.)

The elevation of the ordinary high woter marks of any areas requiring work
to be performed in the waters of the US requiring the use of o nationwide |:| No Action Required |Z Required Action
permit can be found on the Bridge Layouts.

Action No.
Best Management Practices: 1. Comply with "General Construction" section found in the Beaumont
Erosion Sedimentation Post-Construction TSS District Environmental Field Guide.
® Beaumont
[ temporary vegetation [Jsiit Fence [ vegetative Filter Strips %’ District
1 Standard
[ Brankets/Matting [J Rock Berm [] Retention/Irrigation Systems I Texas Department of Transportation
O muien [J trianguiar Filter Dike [ Extended Detention Basin ENV I RONMENTAL PERM I TS
. 9
Soddin Sand Bog Berm Constructed Wetlaonds
[ sedding O 9 O v LIST OF ABBREVIATIONS A I I
Interceptor Swale Straw Bale Dike Wet Basin
O P 0 ' 0 ' BWP:  Best Monagement Proctice SPCC:  Spill Prevention Control and Countermeasure [SSUES ND COMMITMENTS
[J piversion Dike [] Brush Berms [J erosion Control Compost CGP:  Construction General Permit SW3P:  Storm Water Pol lution Prevention Plan
. . . DSHS: Texas Department of State Health Services PCN:  Pre-Construction Notification
[J Erosion Control Compost [J Erosion Control Compost [JMulch Filter Berm and Socks  |FiwA: Federal Highway Administration PSL:  Project Specific Location E P I C
Mulch Filter Berm ond Socks Mulch Filter Berm and Socks Compost Filter Berm and Socks [MOA: Memorandum of Agreement TCEQ:  Texas Comission on Envirormental Quality
[J Mutch Filter Berm 0C [J Mutch Filter Berm ocl [ compo: ilter Berm oc MOU:  Memorandum of Understanding TPDES: Texas Pollutant Discharge Elimination System X P enic. dgn o TX00T[cre A [owe VP AR
[] compost Filter Berm and Socks [_] Compost Filter Berm and Socks [ ] Vegetation Lined Ditches MS4:  Municipal Separate Stormwater Sewer System TPWD:  Texas Parks and Wildlife Deportment | C_W Sunpasn | | 6/11/2021 | -
MBTA: Migratory Bird Treaty Act TxDOT: Texas Deparfment of Transportation 7 wenoven o7 e ©TxDor_February 2019 cout |secr| o8 oAy
[] stone Outlet Sediment Traps [] Sond Filter Systems NOT: Notice of Termination T8E:  Threatened and Endangered Species v 0065 | 02 056 us 9
Sediment Basi NWP:  Nationwide Permit USACE: U.S. Army Corps of Engineers DIST COUNTY SHEET NO.
[] sediment Basins NOI: Notice of Intent USFWS: U.S. Fisn ond Wildlife Service DISTRICT ENVIRONMENTAL DEPARTMENT T JASPER Py
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