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DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

COUNTY: MCLENNAN, ETC.

HIGHWAY: SH 84, ETC.

GENERAL NOTES

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

Bill Compton - WacoPreBid@txdot.gov, 254-867-2770, 100 S. Loop Dr., Waco, TX
Carmen Chau - WacoPreBid@txdot.gov, 254-867-2794, 100 S. Loop Dr., Waco, TX

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 Responses/

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

GENERAL

Contract for the maintenance of illumination and signal systems for the Waco District according to the
Standard Specifications, Special Specification 6000, or as modified in the general specifications listed
below. The Waco District includes the following counties: Bell, Bosque, Coryell, Falls, Hamilton, Hill,
Limestone, and McLennan.

This contract will commence upon issuance of a work order by the Engineer/Project Manager. Work on this
contract may not be continuous and will be accomplished as directed by the Engineer.

OFFICE OF RECORD

For this contract, the office of record will be the Texas Department of Transportation office listed below.

Office Location
100 South Loop Drive
Waco, TX 76704-2858

Telephone Number
(254) 867-2802

Project Manager

Chris Pruitt, P.E.
Transportation Supervisor
Email: Chris.Pruitt@txdot.gov

Work will be performed according to the Texas Department of Transportation Standard Specifications for
Construction and Maintenance of Highways, Streets, and Bridges (2014).

The Contractor will have a standard specification book on the project at all times.

The estimated quantities in the project proposal are estimates only to be used in the determination of the low
bidder. The actual quantities to be installed for each bid item may vary.

GENERAL NOTES

SHEET 3A
CS1J: 6459-99-001
Unless directed by the Engineer, a pre-construction meeting will not be required when each work order is
issued. For each work order, the State will provide a written authorization that includes the location and

other pertinent items regarding the work.

METHODS OF OPERATION

For this project, perform all work Monday through Friday, a minimum of eight (8) hours per day (weather
permitting), until the work is completed. No work is to be performed on Saturdays or Sundays unless
otherwise approved by the Project Manager. Request must be received by Project Manager 24-hours in
advance.

In addition to other safety requirements, all trucks used for hauling material and/or equipment to or from
this project will be equipped with an adequate audible backup warning device that is in good operating
condition.

MATERIALS

For both VIVDS and Radar detection systems, contractor shall submit and received TxDOT approval of the
equipment prior to installation.

Contractor shall furnish all materials as required except for: Traffic signal cabinets, PTZ camera, cellular
modem, Ethernet switch, and power supply.

CLEAN-UP

Clean up and remove from all work areas all loose material resulting from contract operations each day
before work is suspended for that day.

The Contractor is responsible for leaving the project site clean and neat in appearance upon completion and
before final acceptance.

ITEM 4: SCOPE OF WORK

This contract is for the non-site specific repair, replacement and new installation of illumination
assemblies and traffic signals for the Waco District according to the Standard Specifications or as
modified in the general specifications listed below. The Waco District includes the following counties:
Bell, Bosque, Coryell, Falls, Hamilton, Hill, Limestone, and McLennan.

Specific project locations will be shown by work order at later dates. Work will be performed under
multiple work orders and will be issued on an as needed basis. This may or may not include multiple
locations as directed.

Work orders will identify the locations requiring repair, replacement and/or installation. All work must be
completed within the days allowed or liquidated damages will be applied.



DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

COUNTY: MCLENNAN, ETC.

HIGHWAY: SH 84, ETC.

Notify the Project Manager twenty-four (24) hours in advance of beginning work.

The Engineer reserves the right to make changes in the work, including addition, reduction, or elimination of

quantities and alterations need to complete the Contract. Quantities shown in the plans are estimated quantities
only, actual quantities may vary.

SIGNS AND TRAFFIC HANDLING

The Contract includes Traffic Control Plan (TCP) sheets. Any conditions which are not foreseen or not
covered by the TCP sheets will be agreed between the Contractor and the Engineer before work begins.

The Contractor Responsible Person(s) (CRP) for Work Zone Traffic Controls will inspect and insure any
deficiencies are corrected each and every day throughout the duration of this contract.

Any misaligned or damaged traffic control devices will be repaired as soon as practical after deficiency is
discovered.

In addition to providing a Contractor’s Responsible Person and a phone number for emergency contact,
have an employee(s) available to respond on the project for emergencies and for taking corrective measures
within thirty (30) minutes.

The shadow vehicle with truck mounted attenuator (TMA) will be required as shown on the appropriate
traffic control plan sheets. Truck mounted attenuators must meet the requirements of the Compliant Work

Zone Traffic Control Device List.

If operations require a sidewalk closure, use traffic control devices controlling pedestrian flows as necessary
to route pedestrians around the closed sidewalk.

Equip all construction equipment involved in roadway work with permanently mounted warning lights with
amber lens as approved.

ITEM 5: CONTROL OF THE WORK

Prior to beginning work in the area of existing utilities, the contractor will consult with the utility companies
for exact locations to prevent any damage or interference with present facilities. This action will in no way
be interpreted as relieving the contractor of his responsibilities, under the terms of the contract and as set out
in the plans and specifications. The contractor will repair any damage caused by his operations, at his own
expense and will restore facilities to service in a timely manner.

Prior to any excavation, contractor will contact Waco District Signal Shop crew to locate any loop detectors
or other buried traffic facilities. The contractor will coordinate with the Signal Shop any required

relocations or adjustments.

Submit all fabrication and shop drawings to the area engineer for reviewed and approval, unless otherwise
directed.

GENERAL NOTES

SHEET 3B

CSJ: 6459-99-001

ITEM 6: CONTROL OF MATERIALS

Do not store materials on TXDOT Property or Right of Way, unless given prior approval to do so is given by
the Project Manager.

In accordance with Article 6.11, “Surplus Materials”, surplus material shall be disposed of in accordance
with federal, state, and local regulations. If requested, provide documentation to verify proper disposal of
material. No material disposal on private property is allowed unless prior written approval by the Project
Engineer is given.

References to manufacturer’s trade name or catalog numbers are for the purpose of identification only and
the contractor will be permitted to furnish like materials of other manufacturers provided they are of equal

quality and comply with specifications for this project.

ITEM 7: LEGAL RELATIONS AND RESPONSIBILITIES

The contractor will restrict movement of construction equipment to all paved surfaces and will be prohibited
from crossing the median unless specifically authorized. Ingress and egress to the freeway main-lanes will
be through the use of entrance and exit ramps.

Personal vehicles of the contractor’s employees will not be parked within the right of way, including any
section closed to public traffic, unless the vehicle is being utilized for construction procedures. However, the
contractor’s employees may park on the right of way at the sites where the contractor has his office,
equipment and materials storage yard.

Law Enforcement Personnel.

As approved by the Engineer, provide uniformed off duty police officers and squad cars during the
following activities:

e Lane closures on controlled access facilities or 4 lane divided facilities with speed limits above
55mph,
ramp closures,
Roadway Closures,
Support of phase construction traffic switches,
nighttime work, or
other situations that indicate a need for additional traffic control to protect the traveling public or the
construction workforce.

Law Enforcement Personnel must have jurisdictional authority to act in the area of the project.

Law Enforcement Personnel will be paid when use is approved by the Engineer. The Contractor retains the
right to have law enforcement personnel on sight at their own cost and discretion when note approved by the
Engineer.



COUNTY: MCLENNAN, ETC.
HIGHWAY: SH 84, ETC.

Submit charge summary and invoices using the Department form 318. Provide documentation such as
payroll, log sheets with signatures and badge number, or invoices from the government entity providing the
officers for reimbursement.

Patrol vehicles must be clearly marked to correspond with the officer’s agency and equipped with appropriate
lights to identify them as law enforcement. For patrol vehicles not owned by a law enforcement agency,
markings will be retroreflective and legible from 100 ft. from both sides and the rear of the vehicle. Lights
will be high intensity and visible from all angles. Windows / Windshields may not be blocked.

No payment will be made for law enforcement personnel needed for moving equipment or payment for drive
time to/from the event site. A minimum number of hours is not guaranteed. Payment is for work performed.

Cancel law enforcement personnel when the event is canceled. Cancellation, minimums or “show up” fees
will not be paid when cancellation is made 12 hours prior to beginning of the event. Failure to cancel within
12 hours will not be cause for payment for cancellation, minimums, or "show up" time. Payment of actual
“show up” time to the event site due to cancellation will be on a case by case basis at a maximum of 2 hours
per officer.

ITEM 8: PROSECUTION AND PROGRESS

This project will be a Calendar Day project.

Work will be performed under multiple work orders. The contractor shall begin work within seven (7)
calendar days after the authorization date shown on the work order. The work order will include the date
when work and time charges will begin, the allowable number of working days, and details specific to the
item of work. Unless directed by the Engineer, a preconstruction meeting will not be required when each
work order is issued. The work order will consist of any combination of bid items listed in the contracts and
will include multiple locations within the counties identified on the plans.

Working days may be adjusted in the case of more than one work order being issued at the same time.
Liquidated damages will be assessed on each work order for every day work continues beyond the number
of days allowed in the work order. The amount of liquidated damages will be based on the total project
amount.

Do not begin work on the roadway until thirty (30) minutes after sunrise and all equipment and personnel
must be off the road and lanes opened to traffic by thirty (30) minutes before sunset when utilizing
temporary lane closures.

For all subcontracts, physically attach all provisions listed in the “Contractor’s Assurance” to the
subcontract agreement. Provide a copy of subcontracts, with attachments, for all DBE Subcontractors.
Submit the subcontracts to the Engineer when submitting the subcontract approval request.

ITEM 500: Mobilization

Each work order will include multiple locations, but only one mobilization (call out) will be paid per work
order.

GENERAL NOTES

SHEET 3C

CSJ: 6459-99-001

ITEM 618: CONDUIT

The locations of conduit as shown are for diagrammatic purposes only and may be varied to meet local
conditions, subject to approval.

When backfilling bore pits, ensure that the conduit does not become damaged during installation or due to
any settling of the backfill material. Compact select backfill in three equal lifts to the bottom of the conduit
or if sand is used, place to a point two (2) inches above the conduit. Backfill density will be equal to the
existing soil. Be careful to prevent any material from entering the conduit.

Backfill all open trenches before the end of the workday and do not leave any trench open overnight.

ITEM 620: ELECTRIAL CONDUCTORS

Place the communications and/or coaxial cables in a separate conduit from the 120 or 240-volt electrical
conductors.

Any damage to any wire or any cable is cause for immediate rejection of the entire cable being tested. Remove
and replace the entire cable at the Contractor’s expense.

For both transformer and shoe-base type illumination poles, provide double-pole breakaway fuse holder from
manufacturers pre-qualified by the Traffic Operations Division.

Provide ten (10) amp time delay fuses.

ITEM 624: GROUND BOXES

Ground box locations shown on the plans are approximate locations. Actual locations are as directed.

New ground boxes that are installed will have secure lids/district keying provided. The method of securing
the ground box is to be approved by the engineer prior to ordering.

ITEM 628: ELECTRICAL SERVICES

Contact the Electric Utility Company to make all necessary arrangements to provide electrical service shown
on the plans in accordance with Article 628.5 and the Electrical Details, except that TxXDOT will make
application to the Electric Utility Company for service (See note below).

NOTE:

Before fabricating the electrical service, contact the Waco District Traffic Signal Service Supervisor
(Phone (254) 867-2807), to make application (billing arrangements) for service with the Electric
Utility Company.

Furnish and install a lock on all electrical services. The lock is to be a Master-Lock number 2195.



COUNTY: MCLENNAN, ETC.

HIGHWAY: SH 84, ETC.

The proposed electrical service location will be approved by TxDOT prior to installation.

ITEM 682: VEHICLE AND PEDESTRAIN SIGNAL HEADS

Provide new signal head housings with black aluminum housings and back plates.

Cover all signal heads installed, but not in operation, in an approved manner from the time of installation until
the signal is placed in operation. This will not be paid for directly, but will be subsidiary to Item 682, “Vehicle
and Pedestrian Signal Heads”.

Provide and install standard detachable tunnel visors on all signal heads. Provide and install all necessary
mounting hardware to insure proper mounting of all signal heads. The mounting hardware and attachments
will be new (no reuse of old existing attachment hardware) and the same color as the signal head housings.
Use signal heads made of aluminum with 12 inch LED indications and aluminum back plates.

Install signal heads mounted on mast arms, as described on the Traffic Signal Support Structures Details, or
as approved. Mount signal heads mounted on end of arm with a 90 degree mast arm elbow fitting as shown
on the Structure Assembly on the Traffic Signal Support Structures Details.

Use standard 1 1/2-inch diameter steel pipe side pole mount for pedestrian signal heads.

Ensure that each signal head has a minimum vertical clearance of 17.5 feet and a maximum vertical clearance
of 19 feet between the bottom edge of the signal head and the surface of the roadway.

ITEM 686: TRAFFIC SIGNAL POLE ASSEMBLIES (STEEL)

No exposed signal cable on the mast arm assemblies will be allowed. Install the signal cable so it will exit the
mast arm directly behind each signal head as directed. This will require drilling holes in the mast at the exact
location for each signal head. Drip loops are not allowed.

ITEM 6000 6022 Remove Roadway Illum Assembly (HPS)

This item will be used if an existing HPS illumination assembly is damaged (vehicle crash or other means)
or the Engineer determines the assembly is no longer functioning or is no longer needed at the current
location.

ITEM 6000 6025 Remove Roadway Illum Assembly (LED)

This item will be used if an existing LED illumination assembly is damaged (vehicle crash or other means)
or the Engineer determines the assembly is no longer functioning or is no longer needed at the current
location.

ITEM 6000 6082 Replace Fuse

This is to supply and install slow blow fuses.

GENERAL NOTES

SHEET 3D
CSJ: 6459-99-001

ITEM 6185: TRUCK MOUNTED ATTENUATOR (TMA)

The TMA/TA used for installation/removal of traffic control for a work area will be subsidiary to the
TMA/TA used to perform the work.

The total number of truck mounted attenuators (TMA) required when utilizing the traffic control
standards are shown in the tables below.

TCP 1 Series Scenario | Required TMA
(1-1)-18 / (1-2)-18 1
(1-3)-18 AlB 1. ] 2
(1-4)-18 / (1-5)-18 1
. . Required
TCP 2 Series Scenario TMA
(2-1)-18 / (2-2)-18 / (2-4)-18 / (2-6)-18 All 1
-SI-CP 5 Scenario Required TMA
eries
(5-1)-18 All 1
. . Required
TCP 6 Series Scenario TMA
(6-1)-12 A Bl 1 ] 2
(6-2)-12 / (6-3)-
12 All 1
(6-4)-12 A |B 1 2
(6-5)-12 A |B 1 2
WZ (BTS) Series Scenario Required TMA
(BTS-1)-13 Near Side Lane Closure 1

Shadow vehicles equipped for truck mounted attenuators (TMA) for stationary operations will be
paid for by the day and must be available for use at any time as determined by the Engineer.

The Contractor will be responsible for determining if one or more of these operations will be
ongoing at the same time to determine the total number of TMA needed for the project for those
times per plan requirements. Additional TMAs used that are not specified in the plans in which the
Contractor expects compensation will require prior approval from the Engineer.



CONTROLLING PROJECT ID 6459-99-001

Texas
Department
of Transportation

Estimate

DISTRICT Waco

HIGHWAY US0084
CONTROL SECTION JOB 6459-99-001
PROJECT ID A00205657
COUNTY McLennan TOTAL EST. AL
HIGHWAY uUs0084
ALT  BID CODE DESCRIPTION UNIT EST. FINAL
416-6029 | DRILL SHAFT (RDWY ILL POLE) (30 IN) LF 50.000 50.000
416-6030 | DRILL SHAFT (TRF SIG POLE) (24 IN) LF 24.000 24.000
416-6031 | DRILL SHAFT (TRF SIG POLE) (30 IN) LF 24.000 24.000
416-6032 | DRILL SHAFT (TRF SIG POLE) (36 IN) LF 24.000 24.000
416-6034 | DRILL SHAFT (TRF SIG POLE) (48 IN) LF 24.000 24.000
432-6001 | RIPRAP (CONC)(4 IN) cY 10.000 10.000
500-6033 | MOBILIZATION (CALLOUT) EA 12.000 12.000
610-6102 | REPLACE LUMINAIRE W/LED (250W EQ) EA 15.000 15.000
610-6103 | REPLACE LUMINAIRE W/LED (400W EQ) EA 200.000 200.000
610-6214 | IN RD IL (TY SA) 40T-8 (250W EQ) LED EA 5.000 5.000
610-6263 | INRD IL (TY SP) 485-8-8 (400W EQ) LED EA 5.000 5.000
618-6023 | CONDT (PVC) (SCH 40) (2") LF 1,000.000 1,000.000
618-6029 | CONDT (PVC) (SCH 40) (3") LF 1,000.000 1,000.000
618-6054 | CONDT (PVC) (SCH 80) (3") (BORE) LF 2,000.000 2,000.000
618-6074 | CONDT (RM) (3") LF 500.000 500.000
620-6007 | ELEC CONDR (NO.8) BARE LF 79,000.000 79,000.000
620-6008 | ELEC CONDR (NO.8) INSULATED LF 158,000.000 158,000.000
620-6009 | ELEC CONDR (NO.6) BARE LF 400.000 400.000
620-6010 | ELEC CONDR (NO.6) INSULATED LF 800.000 800.000
624-6002 | GROUND BOX TY A (122311)W/APRON EA 2.000 2.000
624-6008 | GROUND BOX TY C (162911)W/APRON EA 3.000 3.000
624-6010 | GROUND BOX TY D (162922)W/APRON EA 10.000 10.000
624-6028 | REMOVE GROUND BOX EA 10.000 10.000
625-6003 | ZINC-COAT STL WIRE STRAND (3/8") LF 500.000 500.000
628-6002 | REMOVE ELECTRICAL SERVICES EA 2.000 2.000
628-6144 | ELC SRV TY D 120/240 060(NS)SS(E)PS(U) EA 2.000 2.000
628-6145 | ELC SRV TY D 120/240 060(NS)SS(E)SP(O) EA 2.000 2.000
636-6003 | ALUMINUM SIGNS (TY O) SF 50.000 50.000
636-6007 | REPLACE EXISTING ALUMINUM SIGNS(TY A) SF 50.000 50.000
636-6009 | REPLACE EXISTING ALUMINUM SIGNS(TY O) SF 50.000 50.000
682-6001 | VEH SIG SEC (12")LED(GRN) EA 15.000 15.000
682-6002 | VEH SIG SEC (12")LED(GRN ARW) EA 15.000 15.000
682-6003 | VEH SIG SEC (12")LED(YEL) EA 15.000 15.000
682-6004 | VEH SIG SEC (12")LED(YEL ARW) EA 15.000 15.000
682-6005 | VEH SIG SEC (12")LED(RED) EA 15.000 15.000
682-6006 | VEH SIG SEC (12")LED(RED ARW) EA 10.000 10.000
682-6051 | BACKPLATE W/REFL BRDR(3 SEC)ALUM EA 5.000 5.000

TxDOTCONNECT

Report Generated By: txdotconnect_internal_ext

& Quantity Sheet

COUNTY MclLennan

Report Created On: Oct 31, 2023 9:21:37 AM

DISTRICT

COUNTY

ccsJ

SHEET

Waco

McLennan

6459-99-001

4A




Estimate & Quantity Sheet

®
Texas CONTROLLING PROJECT ID  6459-99-001 DISTRICT Waco
Ilepartment' HIGHWAY US0084
of Transportation
CONTROL SECTION JOB 6459-99-001
PROJECT ID A00205657
COUNTY McLennan TOTAL EST. AL
HIGHWAY uUs0084
ALT  BID CODE DESCRIPTION UNIT EST. FINAL
682-6052 | BACKPLATE W/REFL BRDR(4 SEC)ALUM EA 5.000 5.000
682-6057 | RETROFIT REFL BRDR SHEETING (3 SEC) EA 10.000 10.000
682-6059 | RETROFIT REFL BRDR SHEETING (5 SEC) EA 5.000 5.000
684-6008 | TRF SIG CBL (TY A)(12 AWG)(3 CONDR) LF 100.000 100.000
684-6012 | TRF SIG CBL (TY A)(12 AWG)(7 CONDR) LF 200.000 200.000
684-6021 | TRF SIG CBL (TY A)(12 AWG)(16 CONDR) LF 400.000 400.000
684-6031 | TRF SIG CBL (TY A)(14 AWG)(5 CONDR) LF 200.000 200.000
686-6292 INS TRF SIG PL AM (MAST)(INSTALL ONLY) EA 2.000 2.000
690-6040 | INSTALL OF CONTROL CABINET(GRND MNT) EA 2.000 2.000
690-6068 | REPLACE OF LUMINAIRE MAST ARMS EA 2.000 2.000
690-6086 | REMOVE VID IMAGE VEH DET SYS (VIVDS) EA 3.000 3.000
690-6137 | VIVDS CABLE (INSTALL) LF 500.000 500.000
6000-6008 | REMOVE CONDUCTOR LF 79,000.000 79,000.000
6000-6016 | INSTALL ELECTRICAL SPLICE EA 20.000 20.000
6000-6022 | REMOVE ROADWAY ILLUM ASSEMBLY (HPS) EA 5.000 5.000
6000-6025 | REMOVE ROADWAY ILLUM ASSEMBLY (LED) EA 5.000 5.000
6000-6058 | REMOVE GROUND BOX EA 3.000 3.000
6000-6060 | REMOVE FOUNDATION EA 5.000 5.000
6000-6082 | REPLACE FUSE EA 450.000 450.000
6000-6084 | REPLACE BREAKAWAY FUSE HOLDER EA 225.000 225.000
6000-6103 | RAISE AND LOWER RING (HIGH MAST LIGHT) EA 10.000 10.000
6027-6003 | CONDUIT (PREPARE) LF 1,000.000 1,000.000
6058-6001 | BBU SYSTEM (EXTERNAL BATT CABINET) EA 3.000 3.000
6156-6005 | REPLC LED HI MST IL(6 FIXT)(SYM)(TY S) EA 10.000 10.000
6185-6002 | TMA (STATIONARY) DAY 40.000 40.000
6292-6003 | RVDS(PRESENCE AND ADVANCE DET) EA 5.000 5.000
6306-6001 | VIVDS PROSR SYS EA 2.000 2.000
6306-6002 | VIVDS CAM ASSY FXD LNS EA 2.000 2.000
6306-6003 | VIVDS CAM ASSY VAR LNS EA 2.000 2.000
6306-6005 | VIVDS CNTRL SOFTWARE EA 2.000 2.000
6306-6007 | VIVDS CABLING LF 100.000 100.000
7148-6022 | INST/REMV WKZN SPEED REDUCTION SIGNS EA 15.000 15.000
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T:\WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC (6459-99-001)\Standards\CONSOLIDATED SUMMARY.dgn

NODE

ITEM NUMBER 416 416 416 416 416 432 610 610 610 610 618 618 618
DESC. CODE 6029 6030 6031 6032 6034 6001 6102 6103 6214 6263 6023 6029 6054
DRILL SHAFT | DRILLSHAFT | DRILL SHAFT DRILL SHAFT REPLACE INRDIL(TY | INRDIL(TYSP)
DESCRIPTION (RDWY ILL | (TRF SIG POLE) | (TRF SIG POLE) EIRG'L;OSLHE’?%T”’;; (TRF SIG POLE) |RIPRAP (CONC)(4 IN) R\EA',’/LCAE%E(EL;OMV'VNQC'SE LUMINAIRE W/LED ééngE-g) 485-8-8 (400W EQ) CONDJO()P(‘Q%) (SCH CONDIO()P(\éE)) (SCH C%gﬂg‘f;’ 2{3%%“
POLE) (30 IN) (30 IN) (48 IN) (400W EQ) LED
LF LF LF LF LF cY EA EA EA EA LF LF LF
TOTAL: 50 24 24 [ 24 24 10 15 200 5 5 [ 1,000 [ 1,000 2,000
SUMMARY OF SIGNAL AND ILLUMINATION ITEMS (CONTINUED)
ITEM NUMBER 618 620 620 620 620 624 624 624 624 625 628 628 628
DESC. CODE 6074 6007 6008 6009 6010 6002 6008 6010 6028 6003 6002 6144 6145
DESCRIPTION | CONDT (RM) | ELECCONDR | ELEC CONDR ELEC CONDR ELEC CONDR | GROUND BOX TY A| GROUND BOX TY C | GROUND BOX TY D| REMOVE  |ZINC-COAT STL WIRE REMOVE ELCSRVTY D ELC SRV TY D
(3" (NO.8) BARE (NO.8) (NO.6) BARE (NO.6) (122311)W/APRON | (162911)W/APRON |(162922)W/APRON| GROUND STRAND (3/8") ELECTRICAL 120/240 120/240
LF LF LF LF LF EA EA EA EA LF EA EA EA
TOTAL: 500 [ 79,000 158,000 | 400 800 2 3 10 10 500 [ 2 [ 2 2
SUMMARY OF SIGNAL AND ILLUMINATION ITEMS (CONTINUED)
ITEM NUMBER 636 636 636 682 682 682 682 682 682 682 682
DESC. CODE 6003 6007 6009 6001 6002 6003 6004 6005 6006 6051 6052 6057 6059
DESCRIPTION | ALUMINUM ER)E,F;LT’I\,SE E)E,F;LT’,*,SE VEH SIG SEC (}/zE,f;LSE'g(%ERCN VEH SIG SEC VEH SIG SEC VEH SIG SEC (‘{Et‘)fég(ﬁ% BACKPLATE W/REFL | BACKPLATE W/REFL | RETROFIT REFL BRDR|RETROFIT REFL BRDR
SIGNS (TYO) | ALUMINUM | ALUMINUM (12")LED(GRN) ARW) (12")LED(YEL) | (12")LED(YELARW) | (12")LED(RED) ARW) BRDR(3 SEC)ALUM | BRDR(4 SEC)ALUM | SHEETING (3 SEC) | SHEETING (5 SEC)
SF SF SF EA EA EA EA EA EA EA EA EA EA
TOTAL: 50 I 50 50 I 15 15 15 15 15 10 5 I 5 I 10 5
=3 2023

4 Texas Department of Transportation
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NODE

SUMMARY OF SIGNAL AND ILLUMINATION ITEMS (CONTINUED)

ITEM NUMBER 684 684 684 684 686 690 690 690 690 6000 6000
DESC. CODE 6008 6012 6021 6031 6292 6040 6068 6086 6137 6008 6016
TRF SIG CBL (TY| TRF SIG CBL (TY | TRF SIG CBL (TY | TRFsiG cL (1 | INSTREMIGPL|  INSTALL OF REPLACE OF REMOVEVID |\ oc can o REMOVE INSTALL ELECTRICAL
DESCRIPTION | A}(12 AWG)(3 | AN(L12AWG)(7 | A(12AWG)(16 | A)14 AWG)S |\iasryiNsTALL CABINET(GRND | UMINAIREMAST | IMAGE Ver DET | V03 C% NI LELEC
CONDR) CONDR) CONDR) CONDR) ONLY) M ARMS SYS (VIVDS)
[F LF [F LF EA EA EA EA IF LF EA
TOTAL: 100 200 400 200 2 2 2 3 500 79,000 [ 20
SUMMARY OF SIGNAL AND ILLUMINATION ITEMS (CONTINUED)
ITEM NUMBER 6000 6000 6000 6000 6000 6000 6000 6027 6058 6156 6292
DESC. CODE 6022 6025 6058 6060 6082 6084 6103 6003 6001 6005 65003
REMOVE
REMOVE BBU SYSTEM
ROADWAY REPLACE RAISE AND LOWER
ROADWAY REMOVE REMOVE CONDUIT (EXTERNAL | REPLC LED HIMST | RVDS(PRESENCE
DESCRIPTION ILLUM ILLUM GROUND BOX | FOUNDATION | REPLACE FUSE | BREAKAWAY FUSE | RING (HIGH MAST (PREPARE) BATT  |IL(6 FIXT)(SYM)(TY S)| AND ADVANCE DET)
ASSEMBLY | cceitaVl eo) HOLDER LIGHT) CABINET)
(HPS)
EA EA EA EA EA EA EA [F EA EA EA
TOTAL: 5 5 3 5 450 225 10 1,000 3 10 5
SUMMARY OF SIGNAL AND ILLUMINATION ITEMS (CONTINUED)
ITEM NUMBER 6306 6306 6306 6306 6306
DESC. CODE 6001 6002 6003 6005 6007
VIVDS PROSR | VIVDS CAM _|VIVDS CAM ASSY|  VIVDS CNTRL
DESCRIPTION SYs ASSY FXDLNS | VAR LNS SOFTWARE | VIVDS CABLING
EA EA EA EA IF
TOTAL 2 2 2 2 100
SUMMARY OF TRAFFIC CONTROL ITEMS
ITEM NUMBER 500 6185 7148
DESC. CODE 6033 6002 6022
INST/REMV
MOBILIZATION ™A
DESCRIPTION | "(CALLOUT) | (STATIONARY) | ‘WAZN SPEED
EA DAY EA A <2023
4 Texas Department of Transportation
TOTAL: 12 40 15
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DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: WORKER SAFETY NOTES:

1. 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 I[SEA "American National Standard 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.

1. The Baorricade aond 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).

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

responsibility of the Engineer. 2. Except in emergency situations, flagger stations shall be illuminated

when flagging is used at night.

No warronty of any
y for the conversion

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

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

1. Only pre-qualified products shall be used. The "Compliant Work Zone
Traffic Control Devices List" (CWZTCD) describes pre-qualified products
and their sources.

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

2. Work zone traffic control devices shall be compliant with the Manual for
Assessing safety Hardware (MASH).

o

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.

TxDOT assumes no responsibilit:

6. Wnhen projects abut, the Engineer (s) may omit the END ROAD WORK, TRAFFIC

governed by the "Texas Engineering Proctice Act".

<
5
2
g FINES DOUBLE, and other advance warning signs if the signing would be
2 redundant and the work areas appear continuous to the motorists. 1f the THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT
- adjacent projegf is.complefed first, the Contractor shall erect the http://www.txdot.gov
3 necessary warning signs as shown on these sheets, the TCP sheets or as
S directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shall be COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)
2 revi t h ropriat rk zone distance.
of evised to show appropriate work zone distonce DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)
%L 7. The Engineer may require duplicate warning signs on the median side of MATERIAL PRODUCER LIST (MPL)
52 divided highways where median width will permit and traffic volumes
:"é justify the signing. ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"
w
T STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
5'; 8. All signs shall be constructed in accordance with the details found in the
52 "Standard Highway Sign Designs for Texas," latest edition. Sign details TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)
~g§ not shown in this manual shall be shown in the plans or the Engineer shall
E;a provide a detail to the Contractor before the sign is manufactured. TRAFFIC ENGINEERING STANDARD SHEETS
Zge
“/.-358 9. The temporary traffic control devices shown in the illustrations of the
s BC sheets are examples. As necessary, the Engineer will determine the most

appropriate traffic control devices to be used.

10. Where highway construction or maintenance work is being undertaken, other
than mobile operations as defined by the Texas Manual on Uniform Traffic
Control Devices, CSJ limit signs are required. CSJ limit signs are shown
on BC(2). The OBEY WARNING SIGNS STATE LAW sign, STAY ALERT TALK OR TEXT
LATER and the WORK ZONE TRAFFIC FINES DOUBLE sign with plaque shall be
erected in advance of the CSJ limits. The BEGIN ROAD WORK NEXT X MILES,
CONTRACTOR and END ROAD WORK signs shall be erected at or near the CSJ
limits. For mobile operations, CSJ limit signs are not required.

11. Traffic control devices should be in place only while work is actually in
progress or a definite need exists.

12. The Engineer has the final decision on the location of all traffic control

devices. SHEET 1 OF 12
X . . X X X X . Traffic
13. Inactive equipment and work vehicles, including workers’ private vehicles I;,Slf,,f:'g'
must be parked away from travel lanes. They should be as close to the ITexas Department of Transportation Standard

right-of-wagy line as possible, or located behind q barrier or guardrail,
or as approved by the Engineer.

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1)-21

FiLe: bc-21.dgn on: TXDOT [k TxDOT [owsTxDOT [ek: TxDOT]

FILE: T:\WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC (6459-99-001)\Standards\BC-21.don

DATE: 10/26/2023 8:59:57 AM

©Tx00T_November 2002 con [secr] ws | wiswmr
4-03 7" 645999 001 [US 84, ETC.
9-07 8-12 oist county [ sweer o,
5-10  5-21 WACO| MCLENNAN, ETC. | T
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DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

6
TYPICAL LOCATION OF CROSSROAD SIGNS TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING"™
T-INTERSECTION
% %G20-9TP
PA
END TRAFFIC SIZE SPACING
25 ROAD WORK * ¥R20-51 Fll[LSE
5-5 620-24 DOUBI Sign Convent ional| Expressway/ Posted Ss-grgA
.3 ROAD WORK Number Road Freeway Speed [Spacing
»e 4 [m] < NEXT X MILES or Series X
£54 % %620-20T G20-ToTL oot
2 + 4

2e3 CROSSROAD X X cwzo* MPH ] tApprx. )
a2 x 1 w2l 30 120
o857 - | INTERSECTED 1 Block - City <= 1000 -1500° - Hwy cwz2 48" x 48" | 48" x 48"

8 ROADIAY 10001500 =y sy | 1 Block < City cwz23 35 160
B —— cWzs 0 240
e 1.V e

Gt 620-1bTR ) css cwi, cw2,

""23;3 80 Linit u] CW7, cwe, | 36" x 36" | 48" x 48" 50 400
g9 G20-1aT (Optional min. S, 620-20T % % cWo, Cwil, 55 5002

v see Note - -
a8 1 ond 4) c20-23 X 620-97 £20-57 ] cwia 60 6002
ggg f "ROAD WORK AHEAD" (CW20-1D! th I of Es TRAFF[ o B CW3, Cw4 65 7002
“a 1t May be mounted on back of “ROAI K AHEAD" (CN20-1D) sign with approval of Engineer. 620-6T " . 7
%i" (See note 2 below *%R20-5T | FINE W5, ofe. | 48" x 48" | 48" x 48" 70 soo2
= .7)5 1. The typical minimum signing on o crossroad approach should be a "ROAD WORK AHEAD" (CW20-1D)sign and o % X R20-501P END Cw8-3, 75 200
g2op (620-2) "END ROAD WORK® sign, unless noted otherwise in plans. ROAD WORK cWio, cwi2 80 10002
‘;'és 2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 020-2 3
gxo with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under * *
K "Typical Construction Warning Sign Size ond Spacing”). See the "Stondard Highway Sign Designs for
L Texos" monual for sign details. The Engineer may omit the advance warning signs on low volume
g§§ crossroads. The Engineer will determine whether 0 road is low volume os per TMUTCD Port 5. This CSJ LIMITS AT T-INTERSECTION * For ;yplcol i'm sg(rlcinqs on “:‘”“e“ ’:':"""0¥5' ;{(Vesswoy? B"“,"ef"‘"y"
£35 information shall be shown in the plans. - - see Port 6 of the "Texas Monual on Uni Dﬂ;l Prg ic Control Devices
38¢ 3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER 1. ;zzhigg?f;effl will zi;ezgég D;:i;%nzfggga ‘l;cg:r-':: g:og:y ggg:';:gslm'ggf:;:d ﬁ;?\: og:v;:es. (TWUTCD) typical application diagroms or TCP Standord Sheets.

g AHEAD, LOOSE GRAVEL, or other appropriote signs. When odditional signs ore required, these signs will c agger Y Sv 4 L . N . .

855 be considered part of the minimum requirements. The Engineer/[nspector will determine the proper being performed at or near on intersection. /\ Minimum distance from work area to first Advance Wo:mng sign nearest the
Eo* f H B . work oreg ond/or distonce between each odditional sign.
58, location ond spacing of ony sign not shown on the BC sheets, Troffic Control Plon sheets or the Work . . R N
289 Zone Standord Sheets. 2. If construction closes the road at a T-intersection, the Contractor shall place the "CONTRACTOR T
353 4. The "ROAD WORK NEXT X MILES®(G20-1aT)sign shal| be required at high volume crossroads to advise NAME" (G20-6T) sign benind the Type 3 Barricades for the road closure (see BC(10) also). GENERAL NOTES
Lag motorists of the length of construction in either direction from the intersection. The Engineer The "ROAD WORK NEXT X MILES® left arrow(G20-1bTL) and "ROAD WORK NEXT X MILES® right orrow 1. Special or larger size signs moy be used OS Necessary.
vga will determine whether a roadway is considered high volume. (G20-1bTR) " signs shal | be replaced by the detour signing called for in the plans.
5% 5. Additional traffic control devices may be shown elsewhere in the plans for higher volume crossroads. 2. Distance between signs should be increased as required to have 1500 feet
25% 6. When work occurs in the intersection orea, appropriate traffic control devices, as shown elsewhere in odvance warning.
2
2% the plans or os determined by the Engineer/Inspector, shall be in place.
:’ég 3. Di between signs should be increased 0s required to hove 1/2 mile
g SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
£ o WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS o o
SE‘Q * %G20-9TP 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
s crossroads at the discretion of the Engineer os per TMUTCD Port 5. See
g8e2 STAY ALERT opEY Note 2 under "Typical Location of Crossroad Signs".
] 22 % %620-5T *%R20-5T WVARNING
3:‘?"'EC SIGNS. 5. Only diomond shoped warning sign sizes are indicated.
& 2% CW20-1D - STATE LAN
E é%gl % % G20-6T X %R20-5TI TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
S| 1‘32’,‘\ 620-10T % % R20-3T% %, Sign Designs for Texas® manual for complete Iist of available sign design
) H
3l | Type 3 Borricade or X X X sizes.
A channelizing devices U T u d
v
N | |,/ A d d d 4 d q
1= ~ L
g T o i “ = | * PR _— _— _— _— Type 3 Barricade
T - R — |
E J " . s — OO0 O | channelizing Devices
3 L K Beginning of SPEED P .
o —— cremetioh = Bk = No-paSs NG R2-1|LIMIT Sign
3% hanne1izing €Sy Limit b ine shou
o Devices . NOAE)MSORK coordinate 0 X X See Typical Construction
2] When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional with siogn Worning Sign Size and
©| "ROAD WORK AHEAD"(CW20-1D)signs are placed in advance of these work areas to remind drivers they are still 620-2 % % location NOTES X Spacing chart or the
within the project Iimits. See the opplicable TCP sheets for exact location ond spocing of signs and TMUT(.:D for siqn
§ channel izing devices. The Contractor shall determine the appropriate distance spacing requirements.
é SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS ;8R29NE>I<$°§°M?EE;TE(G%?;):?gr‘\eiofig\ots:nogdpec?s?éNpsg?gcf T .
g S STAY ALERT This distonce shall replace the "X" ond shall be rounded SHEET 2 OF 12
= r __BEGIN OBEY to the nearest whole mile with the approval of the Engineer. » ;;aft;f{;
-5T| ROAD WORK i . afet
§ ROAD % %620-5T( ROAD, NORK w;mc No decimals shall be used ITexas Department of Transportation s’i;,",’,i:;’;'d
= CLOSED|g11-2 -4 TATE LAW The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
TALK OR TEXT LATER STATE L
< Type 3 % %G20-6T = shall be used gs shown on the sample Igyout when advance

=3 <}:| -6 gorricade or N3-1P X')( l;zg(:lof *g(: signs are required outside the CSJ Limits, They inform the

<z chonnel izi ury motorist of entering or leaving a part of the work zone

oS devices " lying outside the CSJ Limits where troffic fines may double BARRICADE AND CONSTRUCT ION

0y X X X X if workers are present.

i / | : : : « . T . . PROJECT LIMIT

- %% CSJ limit signing is required for highway construction and

g \ 1 | maintenance work, with the exception of mobile operations.

"L

B Yl . .

b —_— —_— —_— —_— — —|— —_— —_— —_— Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign -

Q‘Z I [T——CSJ Limit O and other signs or devices as called for on the Traffic BC (2) 2‘

\{‘; f | Control Plon. FILE: bo-21. dgn on: TXDOT [k TxDOT [ows_TxDOT [ek: TxDOT|

2 b X ~JSPEED|R21 Tt [P ©Tx00T_Novenber 2002 cont [secr] won WisAr

- WORK (e e — Controctor will install o regulatory speed |imit sign at

ool SPACE Lt (00 0 the end of the work zone. o7 s"f‘:ws 645999 001 [US 84, ETC.

2y oxx X X 07 g1 oist caunTy [ sveet o,

o WACO| MCLENNAN, ETC. | 8
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DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed limits shall be regulatory, established in accordance with the "Procedures for Establishing Speed Zones, "

§‘§ and opproved by the Texas Transportation Commission, or by City Ordinance when within Incorporated City Limits.
o
Yy . « v s
o Reduced speeds should only be posted in the vicinity
3¢ Signing shown for Tvi H H Signing shown for
I ining shown for csy of work activity and not throughout the entire project. e N . e
ist See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMLTS
22¢ aaditional advance . . additional advance
28 signing. or covered during periods when they are not needed. signing.
e | |
o¢
[
953
§§‘{'——— lc—p——————— _ — = — — _— = - - - - - — — —
;ég T N \\
1N P P P P P P P P
5
.ég 4 See General See General
mc-,'-; (750" - 1500") Note 4 See Cenerol Note 4 (750" - 1500 ) Note 4
o8
34 WORK "
223 SPEED T WORK | c20-s0p
=82 LIMIT 620-50P SPEED SPEED
z8¢ ZONE SPEED LIMIT WORK WORK LIMIT
385 70 SPEED LIMIT | 70 ZONE | 620-50P ZONE | 620-50P
cre R2-1 LIMIT R2-1 SPEED 7 O -
58 SPEED R2-1
18 ons-s &0 LINMIT LIMIT
323 oH3-5 R2-1 60 R2-1
X 60
T2
35y GUIDANCE FOR USE:
5§28
ovE
D=0
.u_:"nzg LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
X
+_ 0
S
3ﬁ§ This type of work zone speed |imit should be included on the design of 1. Regylafory work zone speed Iivpifs should be used only for sections of construction
§§§§ the traffic control plaons when restricted geometrics with a lower design projects where speed control is of major importance.
Sgke speed are present in the work zone and modification of the geometrics to 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
g»g:c a higher design speed is not feasible. mounting height.
a %

d) grade
e) width

-99-001) \Standards\Bc -2 d

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

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 octivity may also be defined aos a change in the roadway that requires
a reduced speed for motorists to safely negotiagte the work areg, including:
a) rough road or damoged pavement surface
b) substantial alteration of roadway geometrics (diversions)
c) construction detours

T: \WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC (6459

DATE: 10/26/2023 8:59:58 AM

FILE:

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 traveled 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)).

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

for each direction of travel.

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

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

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

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

"WORK ZONE" (G20-50P) plaoque and the “"SPEED LIMIT"(R2-1)signs shall not be paid for

directly, but shall be considered subsidiary to Item 502.

7. Turning signs from view, laying signs over or down will not be allowed, unless as

otherwise noted under "REMOVING OR COVERING" on BC(4).

8. Techniques that may help reduce traffic speeds include but are not Iimited to:
A. Low 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.

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

10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting al lowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system.

SHEET 3 OF 12

I Texas Department of Transportation

Traffic
Safety
Division
Standard

WORK Z

BARRICADE AND CONSTRUCTION

ONE SPEED LIMIT

BC(3)-21

FILE: bc-21.dgn

on: TXDOT [ ok TxDOT [ows_TxDOT_[ex: TxDOT|

(© TxDOT November 2002
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DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SICNS

Sign supports shall
extend more than
1/2 way up the
back of the sign
substrate.
FRONT ELEVATION
Wood, metal or
Fiber Reinforced Plastic

DISCLAIMER:

K

of at least the some gouge moterial.

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

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

ROAD
z§ minimum WORK
o8 AHEAD
Ob q
s g %
25,1 €
v°§ @ e
te 8 &
sk 2 = i
BN _ min. - ° _1-
28 | 3 e 2|6 or 5
"?t = & [greater v 6.0 min,
i I I _1
P T —— |
a= N
§§§ TS Paved SNZE IR — : > *
gal shoulder shoulder NS
itg ez
88 % Wnen 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.
§33 % % Wnen plaques are placed on dual-leg supports, they should be attached to the upright nearest the travel lane.
g:g Supplemental ploques (advisory or distance) should not cover the surfoce of the porent sign.
08%
gzd
2 . 1 Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports
: $§ snal | not will be by bolts and nuts
22¢ protrude or screws. Use TxDOT's or
38 above sign manufacturer's recommended
°§h procedures for attaching sign
§;§ substrates to other types of
58, sign supports
289 Support
S50 shal | not R@AD
2ag protrude
25 above sign N
1§62 , W@RK Nails shall NOT
g5 be allowed.
B 'AHEAD Each sign
252 shall be attoched
+_ o
33‘&
85
38;
o0
£22
0¥
Lo
5

STOP/SLOW PADDLES

STOP/SLOW paddles are the primary method to control troffic

by flaggers. The STOP/SLON paddie size should be 24" x 24",

2. STOP/SLOW paddles shal | be retroreflectorized when used at night.

3. STOP/SLOW paddles may be aottached to @ staff with g minimum
length of 6’ to the bottom of the sign.

4. Any lights incorporated into the STOP or SLOW paddie faces

shal | only be 0s specificol ly described in Section 6E.03

Hand Signaling Devices in the TMUTCD.

T STOP T \

24" 24"

I N
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A Bockground - Background - Orange

& Legend & Bofdlv‘ - Wnite Legend & Border - Block

bd SHEETING REQUIREMENTS (WHEN USED AT NIGHT)

g USAGE COLOR SIGN FACE MATERIAL

< BACKGROUND RED TYPE B OR C SHEETING

S BACKGROUND ORANGE TYPE By, OR C;, SHEETING
o LEGEND % BORDER [ WHITE TYPE B OR C SHEETING

’é LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM

CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS
WITHIN THE PROJECT LIMITS

Permanent signs are used to give notice of traffic laws or regulations, call
attention to conditions that are potentially hazordous to traffic operations,
show route designations, destinations, directions, distances, services, points
of interest, ond other geographical, recreational, specific service (LOGO), or
cultural information. Drivers proceeding through @ work zone need the same,
if not better route guidance as normally installed on o roadway without
construction.

Wnen permanent requlotory or warning signs conflict with work zone conditions,
remove or cover the permonent signs until the permonent sign message matches

the roadway condition. For details for covering large guide signs see the

Ts-CD standard.

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

1f existing signs are to be relocated on their original supports, they shall be
installed on crashworthy bases as shown on the SMD Standard sheets. The signs
shal | meet the required mounting heights shown on the BC Sheets or the SMD
Standards. This work should be paid for under the appropriate pay item for
relocating existing signs.

1f permgnent signs ore to be removed and relocated using temporary supports,

the Contractor shall use crashworthy supports as shown on the BC stondard sheets,
TLRS stondard sheets or the CWZTCD list, The signs shall meet the required mounting
heights shown on the BC, or the SMD stondord sheets during construction., This work
should be paid for under the appropriate pay item for relocating existing signs.
Any sign or troffic control device that is struck or domoged by the Contractor

or his/her construction equipment shall be reploced os soon as possible by the
Contractor to ensure proper guidance for the motorists. This will be subsidiary
to Item 502.

GENERAL NOTES FOR WORK ZONE SIGNS

6.

Contractor shall install ond mointain signs in a stroight and plumb condition ond/or as directed by the Engineer.

Wooden sign posts shall be painted white.
Barricades shall NOT be used as sign supports.

All signs shall be installed in accordonce with the plons or as directed by the Engineer.

quide the traveling public safely through the work zone.

Signs shall be used to regulate, warn, and

The Controctor moy furnish either the sign design shown in the plons or in the "Stondord Highway Sign Designs for Texas® (SHSD). The
Engineer/Inspector moy require the Contractor to furnish other work zone signs that are shown in the TMUTCD but moy have been omitted
from the plans. Any variation in the plans shall be documented by written agreement between the Engineer and the Contractor’s
Responsible Person. All chonges must be documented in writing before being implemented.
the Inspector’s TxDOT diary ond having both the Inspector and Contractor initial and date the ogreed upon changes.

The Contractor shall furnish sign supports listed in the "Compliont Work Zone Troffic Control Device List" (CWZTCD) for small roadside
signs. Supports for temporory lorge roadside signs shol | meet the requirements detailed on the Temporary Large Roadside Signs (TLRS)
standard sheets, The Contractor shall install the sign support in accordance with the manufacturer's recommendations. [f there is a question
regarding instal lation procedures, the Contractor shall furnish the Engineer @ copy of the monufacturer’s installation recommendations so

the Engineer con verify the correct procedures are being followed.

This con include documenting the changes in

The Contractor is responsible for installing signs on approved supports and replacing signs with damaged or cracked substrates and/or

damaged or marred reflective sheeting as directed by the Engineer/I[nspector.

ldentificotion markings moy be shown only on the bock of the sign substrate. The maximum height of letters and/or compony [0gos used

for identification shall be I inch,

The Contractor shall replace damaged wood posts. New or damaged wood Sign posts shall not be spliced.
ife

~Tex

The types of sign supports, sign mounting height, the size of signs, oand the type of sign substrates con vo'y 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

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

b. Intermediote-term stationory - work thot occupies o0 location more than one daylight period up to 3 days, or nighttime work lasting

more than one hour.

C. Short-term stotionary - daytime work that occupies a location for more than 1 hour in a single doylight period.

d. Short, durotion - work thot occupies o location up 1o 1 hour.

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

SIGN _MOUNTING HEIGHT
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

2.

3.
4.

5.

2.
3.

as shown for supplemental plaques mounted below other signs.

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
m@'

term/ Intermediote-term Signs moy be used in Iieu of Short-term/Short Duration signing.

Short-term/Short Duration signs shall be used only during daylight and shall be removed at the end of the workday or raised to

oppropriate Long-term/Intermediate sign height.

Regulatory signs shall be mounted at leost 7 feet, but not more than 9 feet, above the paved surfoce regordiess of work duration.

F

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

SIGN SUBSTRATES
The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer’s recommendations for the type of sign
support that is being used. The CWZTCD Iists eoch substrate that con be used on the different types ond models of sign supports.
"Mesh" type materials are NOT on approved sign substrate, regardless of the tightness of the weave.
All wooden individual sign panels fabricated 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 ocross the sign. The cleat shall be ottached to the bock of the sign using wood
screws that do not penetrate the foce of the sign panel. The screws shall be placed on both sides of the splice and spaced at 6"

centers. The Engineer may opprove other methods of splicing the sign foce.

REFLECTIVE SHEETING
All 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 BC(1).

2.
3.

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

Orange sheeting, meeting the requirements of DMS-8300 Type By or Type Cp , shall be used for rigid signs with orange backgrounds.

TTER

A1l sign letters ond numbers shall be clear, and open rounded type uppercose alphabet letters os opproved by the Federal Highwoy
Administration (FHNA) ond as published in the "Standard Highway Sign Design for Texas” manual. Signs, letters and numbers shall be of

first class workmanship in accordance with Deportment Standards and Specifications.

REMOVING OR_COVERING

When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.
Long-term stotionory or intermediote stotionory signs installed on squore metal tubing moy be turned away from troffic 90 degrees when

1.
2.
3.
4.
5.

6.
1.

the sign message is not applicable,
intersections where the sign may be seen from approaching traffic.

This technique may not be used for signs installed in the medion of divided highways or near any

Signs installed on wooden skids shall not be turned ot 90 degree ongles to the roodwoy. 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 ond maintain their opaque properties under outomobile headlights ot night, without damoging the sign sheeting.

Burlap shall NOT be used to cover signs.
Duct tope or other adhesive moterial shall NOT be offixed to o sign foce.

Signs and anchor stubs shal | be removed ond holes backfilled upon completion of work.

SIGN SUPPORT WEIGHTS

1.
2.
3.

4.
5.
6.

7.

8.

Where sign supports require the use of we-mts 'o keep from turning over, the use
f sandbags with dry, cohesionless sand should used.
Ths muoqs will be tied shut to keep the sond from spilling ond to mointain a

Rock, concrete, iron, steel or other solid objects shall not be permitted
for use 0s sign support weights.

should weigh @ minimum of 35 Ibs and o maximum of 50 Ibs.
Sondbags shal | be made of @ durable material that teors upon vehiculor
impact. Rubber (such os tire inner tubes) shall NOT be used.
Rubber ballosts designed for channelizing devices should not be used for
ballost on portable Sign supports. Sign supports designed and monufoctured
with rubber bases may be used when shown on the CWZTCD Iist.

s shal | only be ploced olong or laid over the bose supports of the
traffic control dev-ce and shall not be suspended above gromd 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 suppo(

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

FLAGS ON SIGNS

Flags may be used to draw attention to warning signs. When used, the flag shall
be 16 inches square or lorger and shall be orange or fluorescent red-orange in
color. Flags shall not be allowed to cover any portion of the sign face.
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?gg [ [0 1 1 =11F 3K (min.) lag L
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283 SKID MOUNTED WOOD SIGN SUPPORTS GROUND MOUNTED SIGN SUPPORTS
22y
o
- PPORTS
IR % LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGCN SuU Refer 1o the ONZTCD o 1re Tootarer s InsTol TaTion procedure for eoch Type Sign ort.
34 i
2 >‘S The moximum sign squore footage shall adhere to the monufocturer's recommendation.
e Two post installations can be used for larger signs.
31
gga 16 sq. ft. or less of ony rigid sign WE DGE ANCHORS
Eo* substrate Iisted in section J,2.d of Both steel ond plastic Wedge Anchor Systems as shown
88y 9 sa. ft. or less- the CWZTCD, except 5/8" plywood. on the SWD Stondord Sheets moy be used Os temporary
§8° 10mm extruded 172" plywo'oq is alloved sign supports for signs up to 10 square feet of sign
“aé o thinwall plostic : face. They may be get in com(:;;e o; ;g;'urd;; soils
- sign onl if opproved by the Engineer. wel ess for
°§5 o ’ “Traffic Engineering Standard Sheets” on BC(1)).
800 @ 3/8" x 3" gr. 5 bolt
7N ey
s g st Jeni OTHER DESIGNS
w0 MORE DETAILS OF APPROVED LONG/INTERMEDIATE
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.:Z;g ° CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
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2 ga post .
goga N ! . o ipge @378 * x 3* gr. | 1. Nails may be used in the assembly of wooden sign
3,‘?3'3.: A (00 Nor SPLIEE) I(hz{: wxml.z;‘.z xo_lzzupw' 5 bolt supports, but 3/8" bolts with nuts or 3/8" x 3 1/2"
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9 I square tubing 13/4" x13/4 " x 52" (hole N oerforated 7 ft. circle, except for specific materials noted on the
[ N to hole) 12 ga. square perforated - tubing upright CWZTCD List.
5 Upright must | tubing diogonal broce " . . .
kel telescope to | - 3. Wnen project is completed, all sign supports ond
§ provide 7' height | Completely welded foundations shall be removed from the project site.
b emen . 2" x 2" x 59" . This will be considered subsidiary to Item 502.
2 cpove. pavenent a8 13/4" x13/4°" x 32" (hole : (hole to hole) round tubing
=] W to [tole) 12 ga. square perforated B -8 12 ga. perforated
b= 1o tubing cross brace tubing skid 2" x 2" x 8" % See BC(4) for definition of “Work Durotion,”
& 1 ey (hole to hole)
e u . 12 ga. square %% Wood sign posts MUST be one piece. Splicing will
S Wi 5 N 8 X412 ar ) . per forated NOT be ol loved. Posts shal | be painted white.
Q 2K 5 BOLT (TYP.) 5 ey tubing sleeve
© S N K welded to skid [0 See the CNZTCD for the type of sign substrate
< pin at angle o ": o 60 that con be used for each approved sign support.
E * e e o o s o s e o needed !0 ~ ~N
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WHEN NOT IN USE, REMOVE THE PCMS FROM THE RIGHT-OF -WAY OR PLACE THE PCMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWO
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC (The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS . .
S 1. The Engineer/Inspector shall approve all messages used on portable Ph 1: C nd . + i on L i sts Phose 2_ POSS ible Componen-‘- Lists
55 changeable message signs (PCMS). ase H Ol | )
58 & "?“?"?uﬂﬁfi &“‘lﬁrﬁ?"'ﬂé? :&m?n;h;‘-gl:wxoim f';:rfso Action to Take/Effect on Travel Location Warning * % /§dvon(3eJr
26 ?r'g'a.' AT, etc. ' Road/Lane/Ramp Closure List Other Condition List List List List Notice Lis
§°% 3. Mes: s should consist of a single phose, or two phases that TOEFRI
gf: anmie. Three-phase messages are not allowed. Eoch phase of the FREEWAY FRONTAGE ROADWORK ROAD MERGE. FORM . AXTXXX ET;E? R
g;: Trosgae should convey @ single fhoudhty ond st be understaod by CLOSED ROAD XXX FT REPAIRS RIGHT XRIEé:ﬁS M % WPH X M
- itself. . XXXX FT
§:§ 4. Use the word "EKIT" o rafer 1o on exit ram on o fremway; i.c., X MILE CLOSED SEFoRE VAXIVOM APR XX~
B "EXIT CLOSED." Do not use the term "RAMP." DETOUR USE
'»’E 5. Alwoys use the route or interstate designotion (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE i B RATLROAD SPEED X
838 along with the number when referring to a roadwoy. CLOSED CLOSED XXXX FT NARROWS X RSSS CROSSING XX MPH X PM-X AM
g':'é 6. When in use, the bottom of q stationary PCMS mg‘;fooe ponel should be AT SH XXX XXX FT XXXX FT
- a minimum 7 feet above the roadway, where possible. MINIMOM BEGINS
"§"" 7. The message term “NEEKEND® should be used only if the work is to ROAD RIGHT LN RICHT LN TWO-WAY USE USE EXIT NEXT BEGINS
83 : : X 1-XX X SPEED
e start on Saturday morning and end by Suw?y evening at m-dn-gh!. CLSD AT CLOSED NARROWS TRAFFIC EXIT XX e SPEED.
eg Actual days and hours of work should be d:spla;ed on the PCMS :' work M XXXX XXX FT XXXX FT XX MILE NORTH M
,?_,g is to begin on Friday evening and/or continue -n!o Mov\dt.)y morning. o o
5HeEv 8. The Engineer/Inspector may select one of two options which are avail- RIGHT X RIGHT X VERGING CONST STAY ON USE PAST EGINS
g§5 able for displaying o two-phose message on @ PCMS. Each phose moy be ANES TRAFFIC TRAFFIC US XXX 1-XX E US XXX SPEED M
‘8o disployed for either four seconds each or for three seconds each. LANES L i< WS <ouTH 10 1oxX N EX1T XX MPH
§,_: 9. Do not "flash" messages or words Incl:d?a ;r: ulmez;?oe. The message CLOSED OPEN XXXX =
23 should be steady burn or continuous while displaye ) v~ R lont -
8 | 10. bo not present redundant information on o two-phose message; i.e., CENTER DAYTIME LOOSE UNEVEN TRUCKS w:ggu 10 LANE XX PM -
f- keeping two lines of the message the some ond chonging the third line. LANE LANE GRAVEL LANES USE ' o Lane o
oy8 | !l Donotuse the word “Donger” in messoge. . CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUC
2§‘S 12. Do not disploy the messoge "LANES SHIFT LEFT" or "LANES SHIFT RIGHT o = e
.~§° on a PCMS, Drivers do not understand the message. - NIGHT T-XX SOUTH DETOUR ROUGH WATCH EXPECT s et
Fd 13. Do not display messages that scroll horizontally or vertically across LANE EXIT X MILE ROAD FOR DELAYS 10
the face of the sign. FM XXXX
§§é 14, The following table |ists abbreviated words ond 'v:;vord pﬂr?s;: that CLOSURES CLOSED XXXX FT TRUCKS —
H} are aocceptable for use on o PCMS., Bath words in o phrase mus: ORIVE
%85 disployed together. Words or phrases not on this Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK Séfisg PRETPOARE SAFELY o
EH abbreviated, unless shown in the TMUTCD. LANES CLOSED PAST NEXT AR % ou
2ag 15, PCMS character height should be at least 18 inches for.'roller mounted CLOSED X MILE SH XXXX FRI-SUN
ofb units. They should be visible from ot leost 1/2 (.5) mile ond the text e e
bs‘ should be legible from ot leost 600 feet ot night ond 800 feet in EXiT RIGHT LN BUMP US XXX REDUCE END Ex
25% daylight. Truck mounted units must have a character height of 10 inches o e oot FT EXIT SPEED SHOULDER WITH
S«gc and must be legible from at least 400 feet. CLOSED 0 ILes X F1 UsE CARE AUG. XX
w50 16, Eoch line of text should be centered on the message board rather than CLOSED X MIL
030 left or rignt justified. . ) . TONLGHT
EET . |: d:gool;g? the PONS Should defoult fo an illegible display thot will VALL X LANES TRAFFIC LANES USE WATCH ><o>< [pM.
:Eg P nos mo'o(is:s < v‘ﬁl I1?my bﬁoxsea ;osg;?g; :?‘rkrg?zg:?;l'glld DRIVEWAY CLOSED SIGNAL SHIFT OTHER WOEOERS XX AM
o o PCMS has mal functioned. A pattern such as s % ROUTES X
§6 bars is oppropriate. CLOSED TUE - FRI XXXX
&$§E
E PP XXXXXXXX STAY
3B A f IN % % See Application Guidelines Note 6.
£5 BLVD in Phase 1 must be used with STAY IN LANE in Phase 2.
5"3:@1 WORD OR PHRASE | ABBREVIATION [ WORD OR PHRASE | ABBREVIATION CLOSED ¥ LANES SHIFT in Phase | must be used wi LANE %
a %o
o Access Road ACCS RD
y Rlternate ALT
2 e . APPLICATION GUIDELINES WORDING ALTERNATIVES
e Berovae PCMS, 1. The words RIGHT, LEFT ond ALL con be interchanged os oppropriote.
é ﬁg‘rd g'ﬁl‘;g ; myulf;ﬁms&:)'gﬂ:ﬁ-?x zl:cwd from the 2. Rm«ay.uszlmoions 1H, US, SH, FM ond LP con be interchonged as
. Fpoey . it ist". ropriate,
§ _gm: E::r gz:"m ""W'e’ N 3. A 2nd ;E:;Rg Ee'°$§$éﬁ'fr:'n°"'.§'eu33§'§2 53"?&1&7:"5;21 3. gggr.ww:sr. NORTH and soun: (or abbreviations E, W, N ond $) con
i ' i i i ch appropr iate,
2 (‘:mrw“m CONST ArD :m;mg :;mc grnn;;ul?;'ts':m'm' penero! Marning, or Advance lotice 4. :?ﬁ;;fna%gegngsm?:;s replaced 0s appropriate.
8 Hren ion Phase i i i i interch s needed.
3 | CROSSING ___ IXING ______ [[TRignht Lane RT_LN 4, A Location Phase is necessory only if a distance or location 2. :3226 mg«::vuzg E:gsz:; 2?'0?2'3'\032 imde:m'y.
gl: —leto.” ioute DU?R At | Sorureey gé; RD 5, :? m m"gﬁg L;;n?"f;smtmphosems:;em.m separated by 7‘ FT and MI, MILE and MILES interchanged as appropriate.
> i = Seice food 5 ' ini s i e‘ AT BEFORE ond PAST interchonged as needed.
o Eost E Shoulder SHLDR o minimum of 1000 ft. Each PCNS shall be Iimited to two phases, . AT, 9,088 e oo smne mossage 7 o
g |—custoound L JTOuTel b ipper and should be understondable by themselves. 9. D-s'a[voes or AHEAD can be elimi
§ ﬁ;ﬂ_—gsm : g;:nn - — 6. For zovonce notice, when the current date is within seven days location phase is used.
Emer vehicle | EMER VEH | ["Southbound roufe) S of the actuol work dote, calendor days should be replaced with
H Enfrance, Enter |ENT Speed SPD days of the week. Advance notification should typically be for
z xpress Lone EXP LN Street ST no more than one week prior to the work. SHEET & OF 12
") — - =
= < afety
E FRRY, PR [y TS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR ] otos Deparimont of mansporition | S,
o) reewa;
3 [ Freewoy Biocked | FWY BLKD To Downtown TO_DANTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR T(4)
of it v o e PLESTIC DRUNS PLACED PERPENDICULAR T0'TRAFFLC ON THE |
| Hozordous Driving | HAZ DRIVING | TRVLRS
2 Fozor dous Vigter ol WAZUAT Lo TS UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ON BARRICADE AND CONSTRUCTION
22 | —Hign-Ocoupancy HOV ime Minutes TVE_MIN OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS TABLE CHANGEABLE
8y bignwoy o P SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABL
87 _:&rﬂ"%g—w—uﬂ— Vehicles (s ;EA:,N VEHS .ESSAGE Sl (P S)
=2 e s e g
33 Information INFO ""?.;200, WED FULL MATRIX PCMS SIGNS GN M
i Vet i i i te 15 under "PORTABLE
0l I:m‘;:ion IJ‘l %MLML 1. When Full Motrix PCMS signs are used, the charocter height ond legibility/visibility requirements shall be maintaoined as Iisted in Note Bc (6) _ 2]
Sg I Soond HANGEABLE NESSAGE SIGNS™ above. ) ) . ‘ . )
gg :;: Lone L N —p—::f' avement _E_'_p_'_v(‘rwts.)‘ & 2 fmen Eyntm signs, such as the "Flagger Syﬂbol'(Clzo-:) are represented graphically on the Full Matrix PCMS sign and, with the approval of the Engineer, it — R o o0 Jor oo o Tt [ ToooT
' Ty/visiniil irement 1isted above.
&2 Closed ___[INCLOSED [ Wiiwer — Twow | shalt mointoin the legioil ity/visibility requirenent 1isted bove, o s ented, and shal | not substiture |6t Toremer T sor [ e T aTimr
g? :;;r oy W LEVEL 11 Not HONT 3. When syrmoll-'rigﬂ’sma;es.represemed graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign repres: © erber ol om us perere,
:t Maintenance MAINT a. :Q?UIT":)e'l:;:oers my.n used to simulate o flashing orrow boord provided it meets the visibility, flosh rote and dimming requirements on BC(T), for the 9-07 g-; oISt counTy . } SHTTZND_
w il Roadwoy £ same size arrow. 7-13 WACO| MCLENNAN, ETC.
EE designation # IH-number, umber, S| " —
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1. Barrier Reflectors shall be pre-qualified, and conform to the color and
refl;cﬁvi’y requirements ofpaas?:ﬁoa‘ IA 'ny of prequalified Borrier LOW PROFILE CONCRETE Arrow Boards may be located behind channelizing devices in place for a shoulder
Reflectors can be found at the Material Producer List web address Barrier Reflector on BARRIER (LPCB) USED taper or merQing taper, otherwise they shall be delineated with four (4) channelizing
shown on BC(1). 16" tall plostic bracket IN WORK ZONES devices placed perpendicular to traffic on the upstream side of traffic.
2. Color of Barrier Reflectors shall be as specified in the TMUTCD. The . i
" b LPCB is approved for use in work
t of the reflect " cons to It 12, H
cost of the reflectors sholl be idered subsidiory to Item 512 \ 2zone locations, where the posted 1. The Flashing Arrow Boord should be used for all lone closures on multi-lane roodwoys, or slow

speed is 45mph, or less. See moving maintenance or construction activities on the travel lanes.

xc
€o
5.2
@
“
°§ Roadway Standard Sheet LPCB., 2. Floshing Arrow Boords should not be used on two-lone, two-way roadways, detours, diversions
25. or work on shoulders unless the "CAUTION" display (see detail below) is used.
5 °§ ) R 3. The Enoinee(/lnsoec'w shal | choose ol | ooqruorfo'e signs, D«ricgoes and/or other traffic
L2 ' Max. spacing of barrier control devices that should be used in conjunction with the Flashing Arrow Boord.
g+ p Borrier reflectors is 20 feet. 4, The Flashing Arrow Board should be able to display the following symbols:
o5~ Reflectors Attoch the delineators s per
Zcg manufacturer’s recommendations.
»C
2 \
L':g. ! LOW PROFILE CONCRETE BARRIER (LPCB)
838 5
oat
283 °
tae CONCRETE _TRAFFIC BARRIER (CTB) ..
ge, o
180 P N . See D & OM (VIA)
2 g 3. Where troffic is on one side of the CTB, two (2) Borrier Reflectors Y Y OR °
<88 shal | be mounted in approximately the midsection of each section of CTB.
hg An glterngte mounting location is uniformly spoced ot one end of each °
§33 CTB. This will allow for attachment of a barrier grapple without ° .
200 damaging the reflector. The Barrier Reflector mounted on the side of L. ° ° ° .
w§3 the CTB shall be located directly below the reflector mounted on top of Install a minimum of .’
-3 the barrier, as shown in the detail above. 3 Barrier Reflectors
$xe 4. Where CTB seporates two-way troffic, three borrier reflectors shall be 0s per monufocturer’s 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION LJ
° N .
[ mounted on each section of CTB. The reflector unit on top shall have recommendat ions.
3‘:3 two yellow reflective faces (Bi-Directional)while the reflectors on each
g;a side of the borrier shall have one yellow reflective face, os shown in O O O O ° O
22 fthe detail obove. N - . . DELINEATION OF END TREATMENTS ° e L4 . . L
ae= 5. When CTB separates troffic traveling in the same direction, no barrier () LI ) ] e 0o 00 o ] () ) ]
g reflectors will be required on top of the CTB. . . ° ° ° °
g;é 6. Barrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR . . . . ° .
._ the edgeline being supplemented. CTB'S USED
38° 7. Maximum spocing of Borrier Reflectors is forty (40) feet. IN WORK ZONES DOUBLE. ARROW RIGHT/LEFT ARROW SEQUEIII?I‘HLE;EVRON
52 8. Pavement markers or temporary flexible-reflective roadway marker tabs (rignt arrow shown; h
»2ag shal | NOT be used os CTB delineation. End treotments used on CTB's in work zones left is similor) (right chevron shown;
eg‘c‘, 9. Attachment of Barrier Reflectors to CTB shall be per manufacturer’s shal | meet the apppropriate crashworthy left is similar)
g - recommendations. standards as defined in the Manual for N - . . : f
5}3? 10.Missing or domaged Borrier Reflectors shall be replaced os directed Assessing Safety Hardware (MASH). Refer 5. Tr;e CAUTION" display consists of four corner lamps flashing simultaneously, or the Alternating
gt by the Engineer. . X to the CWZTCD List for opproved end Diomond Coution mode as snown.
w50 11.Single slope barriers shall be delineated os shown on the obove detail. treatments and manufacturers. 6. The straignt line caution display is NOT ALLOWED. -
030 o 7. The Flashing Arrow Board shall be copable of minimum 50 percent dimming from roted Iamp voltoge.
’é:; The flashing rate of the Iamps shall not be less than 25 nor more than 40 flashes per minute.
25 8. Minimum lomp “on time” shall be approximately 50 percent for the flashing arrow and equal
538 BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS Infor 01307 25 porcant for egcn seauent 01 hse of e Tiosning chewroh.
=096 9. The sequential arrow display is NOT ALLOWED.
g0 10. The flashing arrow display is the TxDOT standard; however, the sequential chevron
E o0 display moy be used during doylight operations.
jg"'E WARNING L IGHTS 11, The Flashing Arrow Board shal | be mounted on @ vehicle, trailer or other suitable support.
3 eF _— 12, A Flashing Arrow Boord SHALL NOT BE USED to laterally shift traffic.
a5 ¢% 1. Warning lights shall meet the requirements of the TMUTCD. 13. A full matrix PCI.IS may be used to simulate a Flashing Arrow Boorq provided it meets visibility,
H i v . flash rate ond dimming requirements on this sheet for the some size arrow.
2. Warning lights shall NOT be instal led on barricades. 14. Minimum mounting height of troiler mounted Arrow Boords should be 7 feet from roodway
3. Type A-Low I[ntensity Flashing Warning Lights are commonly used with drums, They are intended to warn of or mark a potentially hazardous to bottom of ponel.
area. Their use shall be os indicoted on this sheet ond/or other sheets of the plans by the designation "FL". The Type A Warning Lights shall
not be used with signs manufoctured with Type By or C; Sheeting meeting the requirements of Deportmental Moterial Specification DMS-8300.
4. Type-C ond Type D 360 degree Steady Burn Lights are intended to be used in a series for delineation to supplement other traffic control REQUIREMENTS
devices. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "SB". MINIMUM
n 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 g copy of the warning lights certificotion. The warning Iight monufocturer will SIZE OF PANEL LANPS DISTANCE WHEN NOT IN USE, REMOVE
certify the worning lignts meet the requirements of the latest ITE Purchase Specifications for Flashing ond Steody-Burn Worning Lights. ~ Floshing Arrow Boa'gs THE ARROW BOARD FROM THE
7. When used to delineate curves, Type-C ond Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B | 30 x 60 13 34 mile shol | be equipped with RIGHT-OF -WAY OR PLACE THE
8. The location of warning Iights ond worning reflectors on drums sholl be Gs shown elsewhere in the plons, C | 48 x 9 15 1 mile outomatic dimming devices. %;z?:llgoézgk?gslgg gg;‘ggg:i

Tybe C Worning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS

approved substitute mounted on a 1. Type A flashing warning lights are intended to warn drivers that they are approaching or ore in a potentially hozardous area.
drum odjacent to the travel way. 2. Type A random flashing warning 1ights are not intended for delineotion ond shall not be used in a series. FLASHING ARROW BOARDS
3. A series of sequential flashing worning lights placed on chonnelizing devices to form a merging taper may be used for delineation. 1f used,

the successive flashing of the sequential warning Iights 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 flashes per minute, plus or minus 10 flashes.
4. Type C ond D steady-burn warning lights are intended to be used in a series to delineate the edge of the travel lane on detours, on lane SHEET 7 OF 12

changes, on lane ¢losures, and on other similar conditions.

FILE: T:\WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC (6453-99-001)\Standards\BC-21.dgn

5. Type A, Type C ond Type D warning Iights shall be installed ot locations os detoiled on other sheets in the plans. i ;;-"f’;f{'-‘

6. Worning lights shall not be installed on o drum that hos o sign, chevron or vertical panel. 5 Divisig/n

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

AR REF TOR! T PLAST RI AS A TITUTE FOR TYP| (STEADY RN) WAR HT' 1. Truck-mounted ottenuotors (TMA) used on TxDOT facilities
= WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOI E C (STEADY BURN) WARNING LIGHTS st meet he requirenents outlined in the S tor BARRICADE AND CONSTRUCTION
3 1. A warning reflector or opproved substitute moy be mounted on a plostic drum os o substitute for a Type C, steady burn worning light ot the ) ;:sesslnq So'gf%ugro«crs (MASH) )
discretion of the Contractor unless otherwise noted in the plons. . Refer to the CNZTCD for the requirements of Level 2 or

3 2. The warning reflector shall be yellow in color and shall be manufactured using o sign substrate approved for use with plastic drums |isted Level 3 TMAs, ARRW PANEL' REFLEchS,
S on the CNZTCD. 3. Refer to the CNZTCD for a Iist of approved TMAs. WARNING L IGH-I-S & AT TEmATm
o 3. The warning reflector shall have o minimum retroreflective surface area (one-side) of 30 square inches. - g:nfr:;l:gu-red on freevays unless ofherwise noted
m Warning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. 5. A TMA should be . . P
~ . oe . . . .+ . N used onytime that it con be positioned
S or squore.Must hove a yel low 5. Sm sm:sﬂ;’(:e: must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 30 to 100 feet in advance of the area of crew exposure BC ( 7) _ 2]
S reflective surface area of af least attaches to rum. R . . R R - . without adversely affecting the work performance,
< 30 squore inches 6. The side of the worning reflector focing approoching traffic shall have sheeting meeting the color ond retroreflectivity requirements for 6. The only reason a TMA should not be required is when a work [ T o Ta0T ‘CK_ TxDOT‘W Tt ‘CK_ 0T
3 Dus 8300-Type B or Type C. . . . area is spreod down the roodway and the work crew is an : C-21. dan d : : :
=2 7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©Tx00T_November 2002 cont [secr] w8 [ HIGHWAY
. 8. The worning reflector should be mounted on the side of the hondle nearest approaching traffic. REVISIONS 6459 99‘ 001 ‘ us 84, ETC.
= 9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 oisT CouNTY [ sweer ro.
3 s s ACO| MCLENNAN, ETC.| 13

Tor
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GENERAL NOTES

1. For long term stationary work zones on freeways, drums shall be used os
the primory chonnel izing device.

2. For intermediate term stationary work zones on freeways, drums should be

used as the primary channelizing device but may be replaced in tangent

sections by vertical panels, or 42" two-piece cones. In tongent sections,

one-piece cones may be used with the approval of the Engineer but only

if personnel are present on the project ot oll times to mointoin the

cones in proper position and location.

For short term stationary work zones on freewdys, drums are the preferred

channel izing device but may be replaced in topers, transitions and tangent

sections by vertical panels, two-piece cones or one-piece cones as

approved by the Engineer.

4. Drums and all relgted items shall comply with the requirements of the
current version of the "Texas Manual on Uniform Troffic Control Devices”
(TMUTCD) ond the "Compliont Work Zone Troffic Control Devices List"

9/16" dia. (typ)
for mounting
signs and
warning lights

“

Eoch drum shal | hove
a minimum of 2 orange
and 2 white stripes
using Type A or Type B
retroreflective
sheeting with the

18" x 24" Sign 12" x 24"
(Maximum Sign Dimension) Vertical Panel
Chevron CW1-8, Opposing Traffic Lane mount with diagonals

No warranty of any
ty for the conversion

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

25 (CWZTCD). top stripe being Divider, Driveway sign D700, Keep Right  sioping down towards
' 5. Drums, bases, ond related materials shall exhibit good workmanship and orange. R4 series or other signs as approved trovel woy
§’§ shall be free from objectionable marks or defects that would adversely by Engineer
82 offect their appeorance or serviceability.
s 6. The Contractor shall have a maximum of 24 hours to replace any plastic
gg drums identified for replacement by the Engineer/[nspector. The replace- Plywood, Aluminum or Metal sign
g ment device must be on approved device. substrates shall NOT be used on

§ GENERAL DESIGN REQUIREMENTS plastic drums
‘28 Pre-qualified plastic drums shal | meet the following requirements: Taper to al low

5 1. Plostic drums shall be o two-piece design; the "body" of the drum shal | for stacking a

< be the top portion and the "base” shall be the bottom. Bal last

=

2. The body and base shall lock together in such a manner that the body
separates from the base when impacted by a vehicle traveling ot a speed
of 20 MPH or greater but prevents occidental separation due to mormal
handling and/or air turbulence created by passing vehicles. .

3. Plastic drums shall be constructed of lightweight flexible, ond
deformable materials. The Contractor shall NOT use metal drums or
single piece plastic drums as channelization devices or sign supports.

';iz:'s"u" of 5 stfs 3 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
ON PLASTIC DRUMS

Signs used on plostic drums shall be manufactured using

4, Drums sholl present o profile that is o minimum of 18 inches in width substrates |isted on the CWZTCD.
at the 36 inch height when viewed from any direction. The height of
drum unit (body installed on base) shall be a minimum of 36 inches and 2. Chevrons and other work zone signs with an orange background
a moximum of 42 inches. This detail is not intended shal | be monufactured with Type Bg or Type Cp Orange

is governed by the "Texas Engineer

]
§
2
2
H
o
&
» 5. The top of the drum shall have a built-in handle for easy pickup ond for fabrication. See note 3 sheeting meeting the color ond retroreflectivity requirements
‘gS shal | be designed to drain water ond not collect debris. The handle and the CWZTCD Iist for of DMS-8300, "Sign Face Materiol," unless otherwise
ey shol | have o minimum of two widely spoced 9/16 inch diameter holes to providers of approved specified in the plans.
ow allow attachment of a warning light, warning reflector unit or approved Detectable Pedestrion
s compliant sign., Borricades 3. Vertical Ponels shall be monufactured with orange ond white
,‘2% 6. The exterior of the drum body shall hove o minimum of four alternoting sheeting meeting the requirements of DMS-8300 Type A or Type B.
£- orange and white retroreflective circumferential stripes not less thon Co(\'inuous smoo'n. . Diogonal stripes on Vertical Ponels shall slope down toward
w2 4 inches nor greater thon 8 inches in width. Any non-reflectorized 36" rail for hond trailing the intended traveled lane.
%% spoce between any two adjacent stripes shall not exceed 2 inches in 4 Other sion messages (text or symbolic) may be used as
&g§ vidth, N f on dimensi
g . . . . . opproved by the Engineer. Sign dimensions shall not exceed
g . 7. Bases shall have a maximum width of 36 mohes..u max imum height of 4 18 inches in width or 24 inches in height, except for the R9
222 inches, and @ minimum of two footholds of sufficient size to allow bose ies of i o in note 8 bel
3" o 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, oronge, R . N 5 .
e x high-density polyethylene (HDPE) or other approved material. 5. Signs shall be installed using a 1/2 inch bolt (nominal)

and nut, two washers, and one locking washer for each

9, Drum body shall have a maximum unbal lasted weight of 11 Ibs, !
connect ion.

10.Drum ond base shal | be morked with manufocturer’s nome and mode! number.

6. Mounting bolts and nuts shall be fully
adequately torqued. Bolts should not extend more 'hun 172
inch beyond nuts.

RETROREFLECTIVE SHEETING Detectable Edge

1. The stripes used on drums shall be constructed of sheeting meeting the
color ond retroreflectivity requirements of Departmental Materials
Specificotion DMS-8300, “Sign Face Materials.” Type A or Type B
reflective sheeting sholl bDe supplied unless otherwise specified
in the plans.

2. The sneeting shall be suitable for use on and shall adnere to the drum
surface such that, upon vehicular impact, the sheeting shall remain

b

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 ot each locotion called for in the plans.

2" Max.

<
|
&
D
[
o)
2
v
o|
L
9
5
+
o
2
9|
S
7
ol
o
i
§ adhered in-place and exnibit no delominating, cracking, or 10ss of DETECTABLE PEDESTRIAN BARRICADES 8. R9-9, R9-10, R9-11 ond R9-11a Sidewalk Closed signs which
| retroreflectivity other than that loss due to abrasion of the sheeting 1. When existing pedestrian facilities are disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
= surface. relocated in o TTC zone, the temporary facilities shall be approval of the Engineer.
g detectable and include accessibility features consistent with
| BALLAST the feotures present in the existing pedestrion focility. Refer
“ +0 WZ(BTS-2) for Pedestrion Control requirements for Sidewolk
o Diversions, Sidewalk Detours ond Crosswalk Closures.
Qi I :’l:)allos'ed :"“:.frl':y ?:h'?;:e;'l‘?w"' '°’"°!°|"°s:'° ?g 1bs. °:e:°"d‘ 2. Wnere pedestrions with visual disobilities normolly use the SHEET 8 OF 12
S is base, when fi i bollgst material, should weigh between closed sidewalk, o Detectable Pedestrion Barricade sholl be . Traffic
B 35 Ibs (minimum) and 50 Ibs (maximum). The boll?s' may be smd in one placed across the full width of the closed sidewalk instead Safety
= to three sondbags separate from the base, sand in a sand-filled plastic of a Type 3 Borricade. ITexas Department of Transportation sDtM%m;'d
= base, or other ballasting devices 0s opproved by the Engineer. Stacking 3. Detectable pedestrian borricades similar 1o the one pictured anda
e of sandbags will be allowed, however height of sandbags obove pavement above, longitudinal channelizing devices, some concrete
=2 surface may not exceed 12 inches. borriers, ond wood or chain link fencing with o continuous
Z3 2. Bases with built-in ballast shall weigh between 40 Ibs. and 50 Ibs. cgetectable edging can satisfactarily delineate @ pedestrian BARRICADE AND CWSTRUCT lm
52 Built-in ballast can be constructed of an integral crumb rubber base or 4 "’ﬂ rope, or plastic chain strung between devices are not
2 a solid rubber base. . " " n + o
P . onda
=3 3. Recycled truck tire sidewal s may be used for ballast on drums opproved getectable, do not cofply with the design stanadrds in the CHANNEL IZING DEVICES
S P ’y ¢ he CWZTCD 1ist Americans with Disabilities Act Accessibility Guidelines
& or this type of bal last on the ist, (ADAAG) " and should not be used s a control for pedestrian
o 4. Tne bollast shall not be heavy objects, water, or ony material thot movements.
§‘; would become hazardous to motorists, pedestrions, or workers when the 5. Worning lights shall not be ottoched to detectable pedestrion
« drum is struck by a vehicle. porricades.
~ -
SE 5. When used in regions susceptible to freezing, drums shall have droinage 6. Detectable pedestrion borricades should use 8" nominol borricode BC (8) 2]
IS holes in the bottoms so that water will not collect and freeze becoming "°;'5 ?: SM‘;";‘ on BC:‘?: W?:::!:d :"'0' the :;0_9"'?:" D"'g':‘:!s FILE: be-21. dgn on: TXDOT [k TxDOT [owsTxDOT [ek: TxDOT]
S 0 hazard when struck by a vehicle. gplm“sﬂw:‘:“:r gm'_:“em: or hond tro ow ° (©Tx00T_November 2002 con [sect| 108 | HIGHAY
6. Ballost shall not be placed on top of drums. " " " REVISIONS 6459 99\ 001 \US 84, ETC.
P 7. Adhesives may be used to secure base of drums to pavement. 4-03 8-1 oo oy ‘ =
= 9-07 5 d
o 713 [WACQ NGLENNAN, ETC. | 14

To.
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8" to 12" 8" to 12" 8" to 12" 12¢ 1. The chevron sngll be o ;efﬁcol rectangle with @
|.—-| minimum size of 12 by 18 inches.
- o - 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
zZ 153 change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be installed
z5 > — and provide additional emphasis ond guidance for in close proximity to traffic and are suitable for use on high or low
2 . T .8 18 vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spocing ond
o\; 4 s g x Min. horizontal alignment of the roodway. placement is uniform ond in accordance with the "Texas Monual on Uniform
26 . See > - |e 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices® (TWUTCD). . .
g§og ‘5: 24" note T g 45° e 7 & g side of @ sharp curve or turn, or on the for side 2. Chonnelizing devices shown on this sheet moy have o drivedble, fixed or
Leo g of an intersection, They shall be in line with Dortmlg I?ase.. The requirement for self-righting chonnelizing devices must
il ° 3 T ond at right angles to approaching traffic. be specified in the General Notes or other plon sheets. .
5" a" g 4 Spacing should be such that the motorist always 3. Cnonnel izing devices on self-righting supports should be Used in work zone
Z«§ VP-1R S % has three in view, until the change in alignment oreas u.mefe chonneli}lnq devices are fr?qmn'ly impocted by en:r?no vehfcles
g VP-1L ° = eliminates its need. or vehicle related wind gusts making alignment of the channelizing devices
i Sur f ° . . . difficult to maintain. Locotions of these devices shall be detailed else-
2'5.? Fixed Base Mw:fe < Rigia £ . 4. To be effective, the chevron should be visible where in the plans., These devices shall conform to the TMUTCD and the
ot w/ Approved oo Roadway e Somort £ * for ot least 500 feet. “Compliant Work Zone Traffic Control Devices List™ (CHZTCD).
283 Adnesive Sur face : P 8 5. Chevrons snal | be orange with g black nonreflec- 4. The Contractor shall maintain devices in a clean condition ond replace
§a?.' s - tive legend. Sheeting for the chevron shall be domaged, nonreflective, foded, or broken devices and boses 0s required by
28y - retroreflective Type B or Type Cr conforming to the Engineer/Inspector. The Contractor shall be required to maintain proper
"3!.‘ Self-righting . Departmental Material Specification DNS-8300, device spocing ond ol ignment.
2oe Support 12" minimm unless noted otherwise. The legend shall meet the 5. Portable bases shall be fabricated from virgin and/or recycled rubber. The
'k'.'”v 3’:9’::’""" e requirements of DMS-8300. portable bases shall weigh a minimun of 30 Ibs. .
!§ Fixed Bose w/ Approved Adhesive 6. For Long Term Stationary use on tapers or €. Povement surfaces shol| be prepared in o manner thot ensures proper bonding
BSE FIXED (Driveable Base, or Flexible transitions on freeways ond divided highways, between the adnesives, the fixed mount bases and the povement surface.
‘\‘:"6":; (Rigid or self-righting) Support con be used) self-righting chevrons may be used to supplement :"‘“"’fzﬂm; be prepared and opplied according to the manufocturer’s
oxRe DRIVEABLE plastic druns but not fo replace plastic druns. 7. The installgtion and removal of channelizing devices shall not couse
Er'-: detrimental effects to the final pavement surfaces, including pavement
ted . . . surface discoloration or surface integrity. Driveable bases shall not be
217‘- 1. Vertical Ponels (VP's) ore normol |y used to chonnelize CHEVRONS permitted on final pavement surfaces. The Engineer/[nspector shall approve
"85 fraffic or divide opposing lanes of traffic, ol application and removal procedures of fixed bases.
)§g 8" to 12" 2. VP's moy be used in daytime or nighttime situations. -
o= — They may be used at the edge of shoulder drop-offs and
ggg —F other areas such as lone transitions where positive
Eo* daytime and nighttime delineotion is required. The
§35 T Engineer/Inspector shall refer to the Roadway Design
g,%,, - Vonuol for additional requirements on the use VP's
wab " for drop-offs.
208 "f;‘n ?‘gfe ; 3. VP's should be mounted back to back if used ot the edge Winimom Suggested Moximom
P58 " 4 36" of cuts adjacent to two-way two lone roadways. Stripes bosted| F Desirable Spacing of
E N min. are to be reflective orange ond reflective white and sct”ied ormula Taper Lengths Chonnelizing
gég should always slope downward toword the travel lane. * % Devices
b5 4" 4. VP's used on expressways and freeways or other high 10" 117 12" On a on o
w20 speed roadways, may have more than 270 square inches 0f fset|Of fset|Of fset] Taper | Tangent
Xt s gfI;e'fO;:f'ecﬂve area foc?no.m:”c;m +oote bos 30 2 150°] 165°| 180°[ 30° 60’
o . Self-righting supports are ovailable with portable base. = W T T 0 T 0
35’§ See "Compliont Work Zone Troffic Control Devices List" | 35 |- 60 205’ 225'| 245 35, 70
o85S (CWZTCD) . 40 265'| 295'| 320°| 40 80’
x%g: 6. Sheeting for the VP's shall be retroreflective Type A or 25 450 | 495' | 540" 25" 90"
D Type B conforming to Departmental Materiol Specification Teeo7 - - -
'_'ag"'E [ ) [ ) v DMS-8300, unless noted otherwise. ) 50 500 0’| 600 50 100
e xo 6 inches shall be used. ! LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600" | 660" | 720 2: 120
PORTABLE 65 650'| 7T15'| 780" ’ 130"
- 1. LCDs are crashworthy, lightweight, deformable devices that are highly visible, have good target value and 70 700°] 770" | 840°| 70’ 140"
can be 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'| 900 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 CNZTCD Iist.

4. LCDs should not be used to provide positive protection for obstacles, pedestrians or workers.

LCDs shal | be supplemented with retroreflective delineation as required for temporary barriers

on BC(T) when placed roughly parallel to the travel lanes.

6. LCDs used os borricades ploced perpendiculor to troffic should have ot least one row of reflective
sheeting meeting the requirements for barricade rails as shown on BC(10), Place reflective sheeting
neor the top of the LCD along the full length of the device.

%% Toper lengths have been rounded off.
LeLength of Toper (FT.) W=Width of Offset (FT.)
S*Posted Speed (MPH)

SUGGESTED MAXIMUM SPACING OF
CHANNEL IZING DEVICES AND

td

1. Opposing Troffic Lone Dividers (OTLD) are
delineation devices designed to convert a
normal one-way roadway section to two-way
operation. OTLD's ore used on temporory

2 owe-a center | ines, The upiard ond doward orrows MINIMUM DESIRABLE TAPER LENGTHS
fe—— on the sign’s foce indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS -
7 Panels troffic on either side of the divider. The
ted base is secured to the pavement with an 1. Water ballosted systems used as borriers shall not be used solely to chonnelize road users, but also to protect the
boc"l?fo ebock adhesive or rubber weight to minimize movement work space p:r;gebgwcopriw?'uu'yal for Assessing Safety Hordware (MASH) croshworthiness requirements based on
inpoc roadway spee rrier opplication.
18" oaused by o vehiole i + or wind gust. 2. Water ballosted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
|1 2. The OTLD may be used in cambination with 42° or chonnelizing devices to improve doytime/nighttime visibility. They may also be supplemented with pavement markings. ° Traffic
cones or VPs. 3. Woter bollosted systems used gs borriers shall be placed in accordance to application and installotion requirements D.S_a_fe;y
Portable, specific to the device, and used only when shown on the CWZTCD Iist. i ivision
36" Fixed or 3. Spacing between the OTLD shall not exceed 500 4. Water bol lasted systems used as barriers should not be used for a merging taper except in low speed (less thon 45 MPH) A 7exas Department of Transportation | &iandara
Driveable Base feet. 42" cones or VPs placed between urban areas, When used on @ taper in a low speed urban areqa, the taper shall be delineated and the taper length
may be used, the OTLD's should not exceed 100 foot spacing. should be designed to optimize road user operations considering the available geometric conditions,
or may be 4. The OTLD shall be or 5. When water bal losted systems used as barriers have blunt ends exposed to traffic, they should be attenuated
moun - onge with a block non- os monufacturer recommendotions or flared to @ point outside the cleor zone.
on dr’ui: reflective legend. Sheeting for the OTLD shall per ! po! s BARR ICADE AND CONSTRUCT Im
—] " be retroreflective Type Bp or Type Cp conforming HA
— / fo Departmental Material Specification DMS-8300, If used to channelize pedestrions, longitudinal channelizing devices or water ballasted c NNEL IZING DEVICES
L 1 C ) unless noted otherwise, The legend shal | meet systems must hove a continuous detectable bottom for users of long canes ond the top

the requirements of DMS-8300. of the unit shall not be less than 32 inches in height.

BC(9) -21

10/26/2023 9:00: 01 AM

FILE: T:\WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC (6453-99-001)\Standards\BC-21.dgn

HOLLOW OR WATER BALLASTED SYSTEMS USED AS FILE: bo-21.dgn o TxDOT_[ox: TxD0T [ow:_TxDOT_[ox: Tx00T]
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DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

TYPE 3 BARRICADES . Eoch roadway of o
divided highway shall be ROAD [ 1. Where positive redirectional
1. Refer to the Compliont Work Zone Troffic Control Devices List (CWZTCD) barricaded in the same manner., R11-2 CLOSED m:nm 620-6T capability is provided, drums
for details of the Type 3 Barricades ond a Iist of all materials STATE may be omi tted.
used in the construction of Type 3 Barricades. e construction fencing
zs 2. Type 3 Barricades sholl be used at eoch end of construction 2 ::;s;;cus ed “ﬁ ::n:';; v
§2 ¢ .
@ projects closed to all traffic. — t y
5% 3. Barricades extending aoross o roadway should have stripes that slope e safety os required in the plans.
e downward in the direction toword which traffic must turn in detouring. 3. Vertical Ponels on flexible support
g§ 3 When both right ond left turns are provided, the chevron striping may K/ﬁf ' \ may be substituted for drums when the
N § slope downward in both directions from the center of the borricade. - ypica shoulder width is less thon 4 feet.
5E, Where no turns are provided ot o closed road, Striping should slope = P Plastic Orun 4. Wnen the shoulder width is greater
= x downward in both directions toward the center of roadway. . - than 12 feet, steody-burn |ights
2% 4. Striping of rails, for the right side of the roodway, should slope T PERSPECTIVE VIEW moy be omitted if d,{u,.s ¢3'$90
>_§ downward to the left. For the left side of the roadway, striping y
R should slope downward to the right. R fod These drums 5. Drums must extend the length
5 5. Identification markings moy be shown only on the back of the - . are not required of the culvert widening.
<o barricade rails, The maximum height of letters and/or company |0gos - on one-way roadway
@ used for identification shall be 1",
;§§ 6. Borricades shall not be placed parallel to traffic unless on adequate PERSPECTIVE VIEW Detour \ LEGEND
gal clear zone is provided. Roadway _ _
se9 7. Worning lights shol | NOT be installed on barricades. .
o 1 8. Where barricades requlre the use of welonts to keep from turnino over. -8| i @ Plostic drum
g g the use of h dry, sond is r . 'H=B ‘H=E gB 2 -
'g" sandbags will be hed sm' to keep the sand from spilling and 10 The three rails on Type 3 barricades - ° GD Plastic drum with steady burn light
353 maintain @ constant weight, Sond bags shall not be stacked in a manner shal | be reflectorized oronge and 10' g 5 - or yellow warning ref lector
Lo that covers ony portion of a borricade rails reflective sheeting. reflective white stripes on one side 3 = Y
2°e Rock, concrete, iron, steel or other solid objects will NOT be facing one-way traffic ond both sides m m m o2l 3 (5B | steady burn warning 1ignt
83 permitted. Sandbags should weigh a minimum of 35 Ibs ond o maximum of for two-way traffic. > T T 3 sol @ 1| or yeltow worning refiector
0% o 50 Ibs. Sondbogs shall be made of o durable material that teors upon Barricade striping should slant |_|J |_|J |_|J LU o -
Fiald vehicular impact, Rubber (such as tire inner tubes) shall not be used N v N 59| 2
2 . downward in the direction of detour. §
e for sondbags. Sondbags shal | only be placed along or upon the base § -+ Iner  of plastic drums on the
zh\_ supports of the device ond sholl not be suspended obove ground level Egl| x sﬁee:?owuroooe cn?ngp':zf;?c :""'me cromn
25 or hung with rope, wire, chains or other fasteners. 1. Signs shoul i g 8 H M o e
* . ould be mounted on independent ts ot o 7 foot . i £
738 | 9. sneeting for barricades snall be retrorefiective Type A or Type B ot img heignt Tn canter of reotvey. The aigne Should be o 8' mox. length Type 3 Borricades e§ ! widih rckes it necessary. (minim of 2
ﬁg'- conforming to Deportmental Material Specificotion DMS-8300 unless minimum of 10 feet behind Type 3 Barricodes. =< =3 moximum o ums.
855 otherwise noted. 2. Advance signing shal | be as specified elsewhere in the plans. PLAN VIEW — % @
11 Barr icades shal| NOT PLAN VIEW
ign rt.
MH be used 08 o Sion suppo TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS
§§‘§ _____ Minimum
To Y & N & A
nominal y AP AN AN A Reflective
g:g Sheet ing — CONES
Q 6" Y g 1 inches,
282 orange
£:~§ TYPICAL STRIPING DETAIL FOR BARRICADE RAIL white
0
:,.3 4' min., 8' mox.
2995 oran
1 * RN
Er white 3" min.
B 2" to 6"
229 ® a2
o %o | ~ min. 3" min,
o)
D
§ 28"
min.
\%: N Fiot rati
3 Stiffener may be inside or outside of support, but no more than L
§ 2 stiffeners shall be allowed on one barricade.
ot
2 TYPICAL PANEL DETAIL Two-Piece cones One-Piece cones Tubulor Morker
3 FOR SKID OR POST TYPE BARRICADES
o
> Alternate " L. .
s Alternate O 28" Cones shall have o minimum weight of 9 1/2 Ibs.
<
<© 42" 2-piece cones shall have @ minimum weight of
Approx. Drums, vertical panels or 42" cones Approx. 30 Ibs. including base.
g
g L 50" l ot 50' maximum spacing l 50°
I
S SHEET 10 OF 12
g )
N Min. 2 drums Min, 2 oruns 1. Troffic cones and tubulor markers sholl be predomingntly orange, ond ® Traffic
3| oriType s or 1 Type 3 meet the height and weight requirements shown above. Safety
3 wr:coae @ borr-code 2. One-piece cones have the body and base of the cone molded in one consolidated A 7exas Department of Transportation | Bivision,
= unit. Two-piece cones have a cone shaped body and @ seporate rubber base,
| or ballast, that is added to keep the device upright and in place.
=3 3. Two-piece cones may have o hondle or loop extending up to 8" above the minimum
=z height shown, in order to oid in retrieving the device.
82 4. Cones or tubular morkers shall hove wnite or white and oraonge reflective BARRICADE AND CONSTRUCII- lo"
<) bonds 0s shown obove. The reflective bonds sholl hove o smooth, sealed
sg 0On one-way roads Des-rwle outer surface ond meet the requirements of Departmental Vaterial CHANNEL IZ I NG DEV l CES
ez oo-ms'.rean drums stockpile locotion Channel izing devices parallel to traffic Specificotion DMS-8300 Type A or Type B.
o7 or barricade may be is outside d be used when stockpile is 5. 28" cones ond tubulor markers ore generally suitable for short duration and
oy omitted here clear zone. within 30° from travel lone. short-term stationary work as defined on BC(4), These should not be used
g for intermediate-term or long-term stationary work unless personnel is on-site Bc ( I o) - 2]
S <= to maintgin them in their proper upright position.
o R - - R - - - P - - - - - 6. 42" two-piece cones, vertical panels or drums ore suitable for all work zone FILE: be-21.dgn on: TXDOT [k TxDOT [ows TxDOT [ek: TxDOT]
Se = durations. (©TxD0T_November 2002 cont [sect] s | HIGHHAY
- 7. Cones or tubular markers used on each project should be of the some size REVISIONS
o Con 001 Bt 645999 001 | US 84, ETC.
) 3 - - -
5= TRAFF IC CONTROL FOR MATERIAL STOCKPILES 5 s oist cowry [ w0
Su| [WACO| MCLENNAN, ETC
104




DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

Temporary Flexible-Reflective
WORK ZONE PAVEMENT MARKINGS Roo ,y oy Morker Tabs DEPARTMENTAL MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
zs GENERAL REMOVAL OF PAVEMENT MARKINGS TRAFFIC BUTTONS DMS-4300
gg 1. The Controctor shall be responsible for mointaining work zone ond 1. Pavement morkings that are no longer opplicable, could create confusion TOP VIEW FRONT VIEW SIDE VIEW EPOXY AND ADHESIVES DMS-6100
NS existing pavement markings, in accordance with the standard or direct a motorist toward or into the closed portion of the roadway BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
H § 3 specifications and special provisions, on all roadways open to troffic shall be removed or obliteroted before the roadway is opened to traffic. = PERWANENT PREFABRICATED PAVEWENT MARKINGS OMS-8240
ot v E E 7 0077 -
ggg within the CSJ Iimits unless otherwise stoted in the plons. 2. The above shall not apply fo defours in place for less than fhree %/////%//; ,///% I
g 2. Color, patterns ond dimensions shall be in conformance with the days, where flaggers ond/or sufficient chonnelizing devices are used ;iﬁa:a?"uﬁ'ﬁ?xéglfv PREFABRICATED DMS-8241
05" "Texas Manual on Uniform Traffic Control Devices® (TMUTCD). in lieu of morkings to outline the detour route.
22 [
PP . " N TEMPORARY FLEX REF TIV
.Z‘§ 3. Additional supplemental pavement marking details may be found in the 3. Pavement markings shall be removed to the fullest extent possible, — 4. Y — [ RgADgAV MAR;ERITRE'S EFLECTIVE DMS-8242
;:8 plans or specificotions. 50 @s not to leave a discernable marking. This shall be by any method =N Adhesive pad
s TxDOT ificati kRt 77 for "Eliminoti isti i i . e . .
<ag 4. Povement markings shall be installed in accordance with the TMJTCD sgs:mov;ng ai,K?ggs :’;cwﬁ:rs?.‘ Item 677 for "Eliminoting Existing Height of sheeting A list of prequalified reflective raised pavement markers,
8"§ and @s shown on the plans. is I_Jsuo"y more "'Cn_ non-reflecﬁvg traffic buttons, roadway marker tobs and other
':§.. . 5 4, The removal of povement markings moy require resurfacing or seol 174" ond less than 17, pavement markings can be found at the Material Producer List
8o 5. When short term markings are required on the plans, short term coating portions of the roadway as described in ltem 677. web address shown on BC(1).
sLe markings shall conform with the TMUTCD, the plans and details as
a o
ggg shown on the Standard Plan Sheet WZ(STPM). 5. Subject to the approval of the Engineer, any method that proves to be
successful on o particulor type pavement may be used.
'i.."n 6. When standard pavement markings are not in place ond the roadway s portt ¥pe pov v be STAPLES OR NAILS SHALL NOT BE USED TO SECURE
gih is opened to traffic, DO NOT PASS signs shall be erected to mark 6. Blast cleaning may be used but will not be required unless specifically TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER
580 the beginning o'."w sections where passing i§ prohibited md shown in the plans. TABS TO THE PAVEMENT SURFACE
gog PASS WITH CARE signs ot the beginning of sections where possing
‘;’éé is permitted. 7. Over-painting of the morkings SHALL NOT BE permitted.
%:3 7. All work zone pavement markings shall be installed in occordonce 8. Removal of raised pavement markers shall be as directed by the
v .§ with Item 662, "Work Zone Povement Morkings. " Engineer. 1. Temporary flexible-reflective roodwoy marker tabs used as guidemorks
2%‘8 9. Removal of existing pavement markings ond markers will be paid for shall meet the requirements of DMS-8242.
M directly in accordance with Item 677, "ELIMINATING EXISTING PAVEMENT " " N
288 . . H 2. Tabs detailed on this sheet are o be inspected and accepted by the
OE" RAI?ED PAVEMENT MARKERS _ MARKINGS AND MARKERS, * unless otherwise stated in the plans. Enginear or Ges!gnoted representative. Sarpling ond festing is not
B5b 1. Raised povement markers ore to be placed according to the patterns 10.Black-out morking tape moy be used to cover conflicting existing normal ly required, however at the option of the Engineer, either "A"
ig: on BC(12). markings for periods less thon two weeks when approved by the Engineer. or "B" below moy be imposed to ossure quality before plocement on the
§83 2. All roised pavement markers used for work zone morkings shall meet roodway.
@ ’g* the requirements of Item 672, "RAISED PAVEMENT MARKERS" ond Departmental A. Select five (5) or more tabs at random from each lot or shipment
- >.§ Material Specificotion DMS-4200 or DMS-4300. and submit to the Construction Division, Materials and Pavement
P52 Section to determine specification compliance.
£6¢
133 B. Select five (5) tobs and perform the following test. Affix five
g:g PREFABRICATED PAVEMENT MARKINGS (5) tabs at 24 inch intervals on on asphaltic pavement in a
a0 1. Removable prefabricated pavement markings shall meet the requirements straight line. Using a medium size passenger vehicle or pickup,
TXT of DMS-8241. run over the markers with the front ond reor tires at o speed
o 3 ) R of 35 to 40 miles per hour, four (4) times in each direction. No
3ng 2. Non-removable prefabricoted povement markings (foil bock) shall meet more than one (1) out of the five (5) reflective surfaces shall
e the requirements of DMS-8240. be lost or displaced os a result of this test.
= ®O O
E0gs
g;%: 3. Small design vorionces moy be noted between tab monufocturers.
;v-;'é MAINTAINING WORK ZONE PAVEMENT MARKINGS 4. See Stondord Sheet WZ(STPM) for tab plocement on new povements. See
@ c, 1. The Contractor will be responsible for maintaining work zone pavement Standard Sheet TCP(7-1) for tab placement on seal coat work.
o xo morkings 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 os required by Form 599.

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

3. The markings should provide a visible reference for a minimum

distonce of 300 feet during normal daylight hours ond 160 feet when 1. Raised pavement morkers used Os‘wfdwks shall be from the opproved
illumingted by automobile low-beom headlights ot night, unless signt product list, and meet the requirements of OMS-4200.
distance is restricted by roadway geometr ics. 2. A1l temporory construction raised pavement morkers provided on o
4. Markings failing to meet this criterio within the first 30 days ofter project shall be of the same manufacturer.
ploc?m?nf fhﬂ“ be replaced at the expense of the Contractor as per 3. Adhesive for guidemarks shall be bituminous material hot applied or
Specification [tem 662. butyl rubber pad for all surfaces, or thermoplostic for concrete
surfaces.

Guidemarks shal | be designated os:
YELLOW - (two amber reflective surfaces with yellow body).
WHITE - (one silver reflective surface with white body).

SHEET 11 OF 12

® Traffic
Safety
I Texas Department of Transportation s’i;‘;’,ﬂ;’}'d
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PAVEMENT MARKING PATTERNS

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

_5_‘; ZI‘_3 Type 11-A-A  Type Y buttons
»Cc
€
i oUE g it 2 ona o oo ooa
o 10 to 12" Type I1[-A-A MARKERS TO o o
2§ i < 10 1o 129 NO-PASSING a
£S¢ ooomooo ooouo REFLECT y |
698 — — — ‘oooon ‘oo LECTORIZED
Lo
Ue |:‘,>\Yellow — —p—t l:‘,> Booonopo ooouooo-fu ocoooobooodmo LINE punien 4 to |2-’ L) \
2;2_” Type 11-A-A Type Y buttons ““”ow
°
= RK - PATTERN A RA[SED PAVEMENT MARKERS - PATTERN A
:E REFLECTORIZED PAVEMENT MARKINGS ERN Type 1-C, I-A or II-A-A Type W or Y buttons
52 SOLID EDGE LINE PRVEAENT 0o 0o o 0o o o0 oo oo 0o o
<ag MARKERS
B T e 1[-A- A L=
#53 | <:J ” <'P LINES OR SINGLE REFLECTORIZED | 6073
55t k ° Dgg:goouooouooouooouooou NO-PASSING LINE "M
£t ¢ f Yel low Type Y w VARKINGS Far White or Yellow
28 > avos buttons e o 8" Type ||-A-Alj
S Type I- C Type W buttons
},g REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RA[SED PAVEMENT MARKERS - PATTERN B
£as Pattern A is the TXDOT Standard, however Pattern B may be used 1f approved by the Engineer. WIDE i 12+ L0970 F o000 oo
attern A is the ever y ved by
Ef? Prefabricated markings moy be substituted for reflectorized povement markings. LINE MARKERS TU ° o :_ 0 000000 o000
223
gxe (FOR LEFT TURN CHANNEL[ZING LINE REFLECTORIZED
exg
K 3 CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS O CHANELZING LINE USED TO phvEeNr
e DISCOURAGE LANE CHANGING. ) White
14
;ﬁg Type 1-C 30" 3" Type [-C or II-A-A\ 30"+ /-3"
o o o o
g§5 0000000000000 D000000000000000000000000006000 CENTER l::;::v goooa 0’ 0’
855 | 5 5
58 . < Type W buttons Type 1-C or 11-c-k <4 waiers | 10" —he—— 30" ——] Type W or I
386 White LINE Y buttons
88, -— = o iow — — ooooa oocoo gooon
géé <';l Type I A\ Type Y buttons OR , ,
25 ©000000000W000000000000000000000000000000080 LANE a0 s 1 ———]
£6¢ REFLECTONIZED oy o — o  —
gé"@ ——ED— G0000000000060000000000000000p000000060000600 LINE MARKINGS I__lo'_+_30'~—-|\/ White or Yellow
G5 Type I-A Type Y buttons Type 1-C or 11-A-A
ap 6 vellow BROKEN 4
4 .
280 = White o= —_— —_— ooooa oooon oooon (when required)
£75 > : l::> Type W buttons< Type 1-C or 11-C-R LINES
w38 ©000000000000000000000000%00000Q000000000000 misso O O o o Lo @ o o o
ec -
s388 REFLECTORIZED PAVEMENT MARKINGS RALSED PAVEVENT MARKERS Type 1-C AUXIL LARY oy o o o o o o o o
g;w: Prefabricated markings may be substituted for reflectorized pavement markings. 3 9’ Type [-C or 1I-C-R
SETE OR
SETEC
3 ok .
2 5'.’;8' EDGE & LANE LINES FOR DIVIDED HIGHWAY LANEDROP 8
§ LINE ez [ - - + -
O PAVENENT
@ MARKINGS. 3 9’
é <';| Type W buttons Type [-C <';| ]
5i — . — — — Oogon \ouou oood oooon
g White ~ <v':, ry,,e 11-A-A Type ¥ bu,,ms <";| REMOVABLE MARKINGS 5116 ey
& 0omoo0o0 oouooouooouooogg%ggggggggggggggggg WITH RAISED =0 ==
2 0000000%000000000008000 PAVEMENT MARKERS [ .
g lfl> Yel low E"> If raised pavement morkers ore used .
9 = nite” -_— -_— aoson oo 7‘”"“ N 89809 0008 +o supplement REMOVABLE markings, Raised Pavement Markers
3 |::> |:‘,> Type W buttons Type I-C the markers shall be applied to the
& top of the tape at the approximote
9 REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tope used for broken == _—
@ . . . . lines or at 20 foot spacing for
=~ Prefabricated markings may be substituted for reflectorized pavement markings. solid lines. This allows an easier 200+ 1°
g removal of raised povement markers Centerline on-ly - not to be used on edge |ines
g LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS ong tope.
I
o SHEET 12 OF 12
g » Traffic
3 Safet)
= Type W buttons Type I-C arety
i N Division
E - . 2 e ol -kw ‘:‘\&mI s u%u A Texas Department of Transportation Standard
] White
=3 ©0000000QO00O 0000000000000000000000000000000
<z — — — —— ‘oooon ‘ooooo ‘ooQoo, ‘ooooo oooon
bt S S e 155 BARRICADE AND CONSTRUCTION
o v
P — — — — cozon oo cooog, gooon gooog
8§ ooOooooocooOmo0o0o0000000000000d00000000000C0O00OD Raised pavement markers used as standard PAVEENT MARKING PATTERNS
£ q> |::> pavement morkings shall be from the approved
n i — — — oowon goton _/.?Wu ooton u,;.g.;..-_\_ oomon products Iist and meet the requirements of
SE Nwhite”” Item 672 "RAISED PAVEMENT MARKERS. "
o White T W butt -
7 2> you 1 putrens Type 1-¢ BC(12)-21
g; REFLECTOR[ZED PAVEMENT MARKINGS RA[SED PAVEMENT MARKERS FILE: bc-21.dgn on: TXDOT [k TxDOT [owsTxDOT [ek: TxDOT]
S Prefabricated markings moy be substituted for reflectorized pavement markings. ©:‘7DO; :;:;;‘;;:;%8 GETSTS S;Z} 8‘;5' } = ;‘::WETC.
. 1-97 9-07 5.
24 TWO-WAY LEFT TURN LANE Jo oo o T s
=in ooz go1g WACO McLENNAN, ETC. | 18
10
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TYPICAL APPLICATION OF MAINTENANCE WORK DURATION OF WORK
Sc 1. As defined by the "Texas Manual on Uniform Traffic Control Devices" Part 6.
§o ZONE SPEED L IMI T S I GNS 2. 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.
o9 Signing shown for Remove al| temporary speed |imit signs and concealments of permanent speed |imit signs when the The Engineer is responsible for selecting the appropriate size sign for the
5. one direction only. maintenance activity has been completed and equipment has been removed from the activity site. type of work peing performed. The Contractor is responsible for ensuring the
§°8 sign support, sign mounting height and substrate meets manufacturer’s
Le> recommendations in regard to crashworthiness and duration of work reguirements.
§~3 Fmmmm mm e e e e e e e e ——— - - a. Long-term stationary - work that occupies a location more than 3 days.
05" 1 b. Intermediate-term stationary - work that occupies a location more than one
zZ-g ! SEE INSET BELOW FOR SPEED TRANSITIONS GREATER THAN 15MPH daylight period up fo 3 days, or nighttime work lastingmore than one hour.
Dk I | | c. Short-term stationary - daytime work that occupies a location for more than
Yo 1 1 1 hour in a single daylight period.
23E 1 T d. Short, duration - work that occupies a location up to 1 hour.
8';,: | 1 e. Mobile - work that moves continuously or intermittently (stopping for up to
"g‘?’ ! approximately 15 minutes.)
gav N SIGN MOUNTING HEIGHT
&‘-fi ! 1. The bottom of Long-term/Intermediate-term signs shal | be at least 7 feet, but
gg ! |o |o b |o not more than 9 feet, above the paved surfdce, except as shown for supplemental
"n§ 1 plaques mounted below other signs.
g 1 2.  The bottom of Short-term/Short Duration signs shall be g minimum of 1 foot
25 1 X X above the pavement surface but no more than 2 feet above the ground.
'@Sn | . 3. Long-term/Intermediate-term Signs may be used in |ieu of Short-term/Shor+
“.5._; L Duration signing.
=] ! 4. Short-term/Short Duration signs shall be used only during daylight and shall
b o I be removed at the end of the workday or raised to appropriate Long-term/
R 1 Intermediate-term sign heignht.
'6§ 1 SPEED G20-9TP xx SPEED 5. Regulatory signs shall be mounted at least 7 feet, but not more than 9 feet,
ggb | LIMIT LIMIT above the paved surface regardless of work duration.
88 . 70 S 70 G20-2bTx** 70 REMOVING OR_COVERING
ag= TRAFFIC| R20-5T *x When sign messages may be confusing or do not apply, the signs shall be removed
gg\é 1 R2-1 FINES R2-1 R2-1 x or completely covered.
Eo* 1 DOUBLE 2. Long-term stationary or intermediate stationary signs installed on square mtal
"gs EXISTING e Cener EXISTING tupi be + d £ traffic 90 d hen the si i +
38 1 T 1R20-50TP xx * See General See General ubing may be turned away from traffic egrees when the sign message in no
80w applicable. This technique may nmot be used for signs installed in the median of
£ 1 Note 5 Note 3 e p . : y
K4 82 divided highways or near any intersections where the sign may be seen from
oZ5 N T TS C oI oI I LI IIIIIIIC o ____ approaching traffic.
Lo« 1 | 3. Signs installed on wooden skids shall not be turned at 90 degree angles to the
§‘5§ 1 ALTERNATE SIGNING FOR TRANS I TION OF SPEED | GENERAL NOTES roodwo%/. These signs should be r'erpuved or completely covered when not r'equlr'ed.
S«c 1 ZONES GREATER THAN I SMPH DROP IN SPEED DENERAL NVIES 4, When signs are covered, the material used shall be aopaque, such as heavy mi|
050 | ! 1. Signs may be skid mounted far long ferm or intermediate term work durations. black plastic, or other materials wnich will cover the enfire sign face and
w30 | 1 . . - . maintain their opaque properties under aufomobile headlight at night, without
TE* I i Roll up signs may be used for short term, short duration or mobile operations. damaging the sign sheetin
+o 1 2. Reduced speeds shall only be posted in the vicinity of work activity and 9!ng e 9- .
«25 | ! \ + ot hout 1h +1 Tt emanG " a 5. Burlap shall NOT be used to cover signs.
2,2 | —_ —_— no rougnou © entire maintenance work area. . . 6. Duct tape or other adhesive material shall NOT be affixed to a sign face.
_Sge J_r 1 3. Cover all permanent speed Iimit signs within the work area that conflict with 4’ Signs and anchor stubs shall be removed and holes backfilled upon completion
LA 1 1 the temporary reduced speed |imit. Advisory speed plagues on warning signs of work
5‘2“"‘ 1 within the work area are not required by law to be covered. STON SUPPOR'T WEIGHTS
SETC 1 ! 4. Speed zone signs are illustrated for one direction of travel ond are normally ——MM———————— . . .
3ok b |o b b |o . mosted for seun direction of fravel T. Wnere sign supports require the use of welghts to keep from turning over, +he use
- e=w cf | 5 F H int K : g limit si hould bet of sandbags with dry, cohesionless sand should be used.
e xo o, - Frequency of maintenance work zone speed limit signs shou e 2. The sandbags will be tied shut to keep the sand from spilling and o maintain a
| 1 a. 40 mph and greater 0.2 to 2 miles constant welgnt.
afl! (750" - 1500") I b. 35 mph and less 0.2 to 1 mile 3. Rock, concrete, iron, steel or other solid objects shall not be permitted
I~/ ] 6. Regulatory speed |imit signs shall have black legend and border on a white for use as sign support weightfs.
§ | ! reflective background (See "Reflective Sheeting" on BC(4)) 4. Sandbags should weigh a minimum of 35 Ibs and a maximum of 50 Ibs.
1 N . N B i B 5. Sandbags shall be made of a durable material that tears upon vehicular
H I . T T“Tmmg S‘g:i from ‘”e: Zr ‘gym?RRgQ?Ngvgg ggvggmcv““ . ggtmbe allowed, impact. Rubber (such as tire inner tubes) shall NOT be used.
3 unless as otherwise noted under 1 v on BC4). 6. Rubber ballasts designed for channelizing devices should not be used for
5| SPEED G20-5apP | 8. Speeds shown on details above are for illustration only. Maintenance work ballast on portable sign supports. Sign supports designed and manufactured
Sl VLMt 1 zone speed |imits shall only be posted aos approved far each highway with rubber bases may be used when shown on the CWZTCD |ist.
S 1 75 | maintenance activity work zone. 1. Sun??ugs shall only be placed along or laid over the base supports of the
+| et i . I traoffic control device and shall not be suspended above ground level or
& TRAFFIC] LIMIT 9. For more specific guidance concerning the type of work, work zone conditions c
7| R20-5T *x R2-1 1 : : : - hung with rope, wire, chains or other fasteners. Sandbags shal | be placed
< FINES ) ond factors impacting al \(.)WCID\e regulatory maintenance speed zone reduction along the length of the skids to weigh down the sign support.
ol see TxDOT form #1204M available from TRF. 8. Sandbags shall NOT be placed under the skid and shal | mot be used to level
? 1 sign supports placed on slopes.
2! | FLAGS ON SIGNS
Py ! J 1. F\qgs may be used to draw attention to warning signs. When used, the flag shal |
] be 16 inches square or larger and shall be orange or fluorescent red-orange in
o color. Flags shall not be allowed to cover any portion of the sign face.
Minimum Suggested Maximum| . .
2 Posted|Formula| T Des.‘[quh Spasing of Mm‘w‘gmnum Suggested
g aper Lengths Channel Tzing ihg |Longitudinal
é 59:: X% Devices Spooine Burfer Space SIGN DETAILS
o 10" 11 12" on a on a T 8" HEET 1 OF
) offsetloftsetlotrset| Toper | Tongent | PTSTON0C SHEE OF 2 —
3| 30 5| 150" 165" [ 180" 30° 60’ 1207 90" j Safety
pat =5 | WS g g 0 0 0 0 0 7 i ivisic
= 35 |L= 55| 2057| 2257| 245 35 0 160 120 Sion Cconventional| Expressway/ ITexas Department of Transportation Siviston,
- 40 265'| 2957 | 320" 40" 80" 240" 155" Number Road Freeway
| 45 450"| 495" | 540° 45" 90’ 320’ 195"
3= * At fhe end of fthe maintenance work zone 50 ’ ‘ ’ ’ ’ ’ ’ - " " " "
=z .  Tthe ! zor] 500" | 5507| 600 50 100 400 240 G20-2bT 36"x18 48"x24
35 Breer She Temporory zose onaercoc M 25 || .ys 250116057 6607, 557 | 110" | 500° 295 620-50P 24"x18" 36" x24" MAINTENANCE WORK ZONE
sg P Y * 60 600" | 660" | 720" 60" 120" 600" 350" SPEED L IMI T SIGNS
g; *% Signs should not be installed for mobile 65 650'| 715 780" 65" 130" 700’ 410" G20-9TP 24"x24" 36"x30"
it operations. 70 700’ | 770" | 840 70 140’ 800 475 R20-5T 24"%x30" 36"x36"
S 75 750" | 825'| 900" | 75' 150" 900" 540"
5 . A A . R20-5aTP 24"x12" 36"x18"
o3 @ Signs are for illustrative purposes only. Signs % Conventional Roads Onl " " " "
o and sign spacing requirements may vary depending Y CW3-5 36"x36 48"x48 FiLe mntwzsl.dgn oM Tx0OT_[Cki T0OT [OW: Tx0OT ck: Tx00T
S on the TCP, TMUTCD Typical Application, or project %% Taper lengths have been rounded off. B " " " ©TxDOT  November 2021 cont_[sect] 108 | HIGHWAY
.. specific details for the project. L-Length of Taper (FT) W=Width of Offset (FT) Re-1 24"x30 36"x48 REVISIONS 645999] 001 | US 84, ETC.
E‘:.‘ S-Posted Speed (MPH) oSt oy [ e o,
o WACO| MCLENNAN, ETC. | 19




DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

Sign
2 Post

% Moximum 2 26
* Maximum 4x4 m A 12 sq. ft. of L 7147 skid
21 sq. ft. of ;ZZf sign face 2x6 =

sign face 2x6 N
/ R / N 27 /Zxﬁ 2

¢
>
5.§ i - gﬂ\’“
>
5 % %4x4 \/ . cH g
o4 wood b > 60 x4 . desiranle . desiraple
»
28 post 72" block block ¥
oo
gfg v l H 34" min. in | aptional
re H l H h " trong soils, i i
[l 0 48 s 9 +| reinforcing
e K Kaxa Length of skids may ni 55" min. in | sieeve PR Base
88 Top be increased for minimum 34" min. in
~g wood e . weak soils. (172" larger . See the CWZTCD Post
additional stability. ! strong soils,
28 See BC(4) post than sign 55" min. in for embedment.
for sign . Top o e i
3 30" heignt 20 Jx x40 See BC(4) posty x veak sofls.
<o f P B 24" 2x4 brace Anchor Stub
vat requirement for sign a (174" 1arger Anchor Stub
oc o i "
c83 reion 3/8" bolts w/nuts than sign (174" larger
sae requirement than sign
83 i I or 3/8" x 3 1/2" post) ——= e
&:» || Ll = g I (min.) lag P L
?Cg L | L | screws
e OPTION 1 OPTION 2 OPTION 3
. 4x4 block
g ! o ! P 1 X bled x4 Dlock (Direct Embednent) (Anchor Stub) (Anchor Stub and Reinforcing Sleeve))
§n5 Front Side Side WING CHANNEL
n “Top-sploe/base
58, " PERFORATED SQUARE METAL TUBING Lep-epT fce/base
c o+
us3 SKID MOUNTED WOOD SIGN SUPPORTS GROUND MOUNTED SIGN SUPPORTS
g0
s~ % LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS - - .
.5 Refer to the CWZTCD and the manufacturer’s installation procedure for each type sign support.
m‘6§ The maximum sign square footage shall adhere fo the manufacturer’s recommendation.
53% Two post installations can be used for larger signs.
o
»ac
N 16 sq. ft. or less of any rigid sign WEDGE ANCHORS
g§§ 9 # less- substrate |isted in section J.2.d of Both steel and plastic Wedge Anchor Systems as shown
te sq. ft. or less the CWZTCD, except 5/8" plywood. on the SMD Standard Sheets moy be used as femporary
225 10mm extruded 172" plywood Ts alloved sign supports for signs up to 10 square feet of sign
88w ° thinwall plastic : face. They may be set in concrete or in sturdy soils
wds sign only if appraved by the Engineer. (See web address for
»_>‘§ "Traffic Engineering Standard Sheets" on BCI(1)).
‘:_sé @ 3/8" x 3" gr. 5 bolt
VLL (2 per support} joining
§33 sign ponel ond supports OTHER DESIGNS
b6 MORE DETAILS OF APPROVED LONG/INTERMEDIATE
_‘1‘%2 AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
£ ° CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
Py
w0
5038 1.3/4" x 1 .3/4" x 11 foot GENERAL NOTES
&§§§ 12 ga post
¢ @ ¢l (DO NOT SPLICE) 13/4 " x 13/4" x 129" @3/8 " X 3" gr. |1. Nails may be used in the assembly of wooden sign
2 ts, but 3/8" bolts with nut: 3/8" x 31/2"
=§'""'E 3 (hole fo hole) 12 ga. support \Signgr;«s :usf be ude énw‘evergujzfﬁ: for f)'\(na\
p] | .
g 2r ‘ 13/4" galv. round telescopes info sleeve 134" x 1 3/4 " x 129" connectlon.
a 26 I a with 5/16" holes N (hole fo hole)
§ | or 1 3/4" x 1 3/4" ~ 12 ga. square 2. No more than 2 sign posts shall be placed within a
2 N square tubing 13/4" x1.3/4 " x 52" (hole S perforated 7 ft. circle, except for specific materials noted on the
g N to hole) 12 ga. square perforated tubing upright ————= CWZTCD List.
L Upright must | tubing diagonal brace -
3 telescape to R \ —_ - 3. When project is completed, all sign supports and
§ pgov'\de 7 heiﬁhf q oy 2t ks Completely welded ;z\_ﬂwduf'}c‘ms shall _ze rzmovgd_gr_‘om f:e ?:ojeggzs'we.
" i is will be considered subsidiory fo Item 502.
4 above  pavemen a8 [f 138 x 138" x 32 (hole ! ot ol around tubing Y
2 ‘| to rjo\e) 12 ga. square perforated 13 12 ga. perforated
S o tubing cross brace - tubing skid 2" x 2" x 8" ¥ See sheet 1 for definition of "Work Durgtion."
o 1o (hole to hole)
o | n ’ 12 ga. square %% Wood sign posts MUST be one piece. Splicing will
3 W 5 ?gog ‘:%%2)9”' ) . ‘ perforated NOT be allowed. Posts shal | be painted white.
3 2 . & T & S +ubing sleeve .
= Z N N N B welded to skid [0 See the CWZTCD for the type of sign substrate
< pin ot angle o - o 80 that con be used for each approved sign support.
5 ° e e o e e v e e o needed to o~ ~ o~
by — tch sideslope
Y 36" raten sidesiop SHEET 2 OF 2
N -
= Welds to start on K I Texas Department of Transportation Svision,
= opposite sides
3 going in opposite
=3 directions. Minimum .8
<Z weld, do not e [-2" x 2" x
<2 back 1111 puadle. 12 go. MAINTENANCE WORK ZONE
a7 4 upright
8% SPEED LIMIT SIGNS
Sz weld : veld starts here 2" [ [Esssesseesssesesssssy
| storts Id s
Q] here we .
o <l &
o
N5 SINGLE LEG BASE | '
N ELEC 32 |
<5 Side View Fiie: mntwzs| . dgn or: TxDOT | ok: TxDOT [ow:_TxDOT_|ox: TxDOT
C\’E ©Tx00T_November 2021 cont [secr]  ws | wiswmar
. SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS REVISIONS 645999 001 [US ‘84, ETC.
=t nIsT COUNTY SHEET NO.
EE % LONG/ INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS WACO| MCLENNAN, ETC. | 20




DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

END LEGEND
ROAD WORK Chonnelizing lezz=z=2|Type 3 Barricade 8 8 |Channelizing Devices
— Devices
- . Truck Mounted
2329 5 24n (see note 2) A Cﬂjj Heavy Work Vehicle N |attenuator (TMA)
g | (See note 2)A | | Troiler Mounted Portable Changeoble
3 | I . Flashing Arrow Board Message Sign (PCMS)
£ | 8% R = | ROAEDNv[l)ORK I - [sign <o [irorric Frow
(Flags- -—— N
$ see'rore 1 g1 ¢ I Ehonnelizing Tos I O\ |Fres Lo |Fiogger
H - .
e | e (See note 2) A | 48" x 24" |
=27 58 | (See note 2) A Minimum Suggested Max imum
8 g 0 G o < h \\= post Desiroble Spacing of m;:;,,u" Suggested
<63 5 > H | osted| Formulaf  Taper Lengths Channelizing Longi tudinal
§§3 %0 I é % | 3 &N (F 1ags- 2 " 0 I Speed X% Devices SPoG"0 [Butter Soacel
o " " o * g g T g
Q = | s0=0 2 10 1 12 on a on o B
t\ég loos ) aly @ G 3| 3080 seerote 1 g < I orrsetloftsetlotfset| Taper | Tongent | O'€*once
E‘,g | 5" | 5 =88¢ s\g 5 | Y < | 30 2] 150°] 165°] 180°| 30 60" | 120 50"
gg ME 83,8 8y | 3| 525 55 |L- 4-[2057 ze5 [ 2as | 35~ | 70 | 160 120"
o8¢ X708 g g T g g T T
_gﬁ | ; ols |3 | 3| &a82 | 40 2657 2957] 320'| 40 80" | 240 155
§,: | i @ “ L8, . 45 450 | 495'| 540’ 45’ 90’ 320" 195°
282 s 8§g$ | 50 500'| 550°] 600°| 50" | 100" | 400" 240°
= S4R2
XL o3 | 55 550’| 605°| 660" 55° 110° 500" 295
o L] | <|™ | L=WS
e ,', | o F | 60 600'] 660'[ 720'| 60" | 120" | 600" 350°
33 2 B 65 650°| 715'] 780°| 65° | 130° | 700’ 410’
£> *
R I H I 770 840" : : : :
288 Chonnel izing £ 4 p . Il [0 700 [ 770 Teao | 70" [ "iao- | 800" 475’
- Devices 59 P d 5| Inactive | 75 750 | 825'| 900 75 150 900 540
g;'g (See note A I § 5 I ol Vewr?;’;;k,e B % Conventional Roads Only
285 3 0| (See Note 3)| %% Taper lengths have been rounded off.
g§2 ch lizi | 8 C Work vehicles or L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
©ag annel 1zing S ¢ _ o
- devices may be s o other equipment c
vgs omitted if the 2lx H necessary for ine —y _,!
work area is @ work operation, sucl
255 minimom of 30° | x & e o anle 3 TYPICAL USAGE
1133 from the neorest ¥ crones, etc., shall H MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
55 traveled way,— | Shodow Vehicle S remain in areags ‘BI DURATION STATIONARY | TERM STATIONARY STATIONARY
282 . witn va"ong Tee e mottic by . . 7 v
P Shadow Vehicle 14 rototinge oY channel ization 8 5
508 with TMA ond nigh g floshing, devices at all times. a &. | GENERAL NOTES
" intensity rotating, oscillating or
5’:‘8; flashing, ! ¥ irobe I;qgis. . X I Flags attached to signs where shown are REQUIRED.
3 oscillating <] (See notes 4 & 5) Shadow Venicle S - | 2. a1l troffic control devices illustrated are REQUIRED, except those
S202c or strobe Iights. | u = - v wit Tmeg‘;?’ = | denoted with the triongle symbol may be omitted when stated elsewhere
37 2f8]  (See notes 4 & 5 | Lo J in the plans, or for routine mointenonce work, when opproved by the
o c rotating, flashing, Engineer
5 259 A oscillating or neer.
e e | - o o s#réoe I;ghg?s. I 3. Inoctive work vehicles or other equipment should be porked near the
Z o é. | (See notes 4 & 5) X right-of-way Iine and not parked on the paved shoulder.
- - | - | | 4. A Shadow Vehicle with o TMA should be used anytime it con be positioned
= 518 30 to 100 feet in advance of the area of crew exposure without adversely
o | |y L | o | affecting the performance or quality of the work. [f workers are no
= alo | © longer present but road or work conditions require the traffic control
8 € 3 to remain in place, Type 3 Barricodes or other channelizing devices
5 | 8y s | —+ | | moy be substituted for the Shadow Vehicle ond TMA.
bl e | o 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
§ Olx . . o — | surface, next to those shown in order to protect wider work spaces.
& P ” . N - 6. See TCP(5-1)for shoulder work on divided highways, expresswoys ond
Z ghc'?"e' 'zing I o > ] | B I \d ™ freeways.
s Syaoes - - ° L - N I'] 7. cH21-5 "SHOULDER WORK* signs moy be used in place of CWZ0-1D
o (See note 2) A o .
9 | — 3 2 | "ROAD WORK AHEAD" signs for shoulder work on conventional
Ay END & | - ‘é‘ Channelizing * K | roodways.
s ROAD WORK 5 Devices @
o R | N 20 0 G g% (See note 2) A 0 | @ 2|8 |
©f o 7} ” . . .
E 3 8 48" x 24" | 5 5|0
< é @ G § (See note 2A 2 3 g“: |
4 £ £ E|©
K sl |8 [ 52 ! WK |
g ] ul : % w 5 .
Z I | | ~al - I ‘(’\5 - I ’ Opgfafﬂ:ns
2 Chonne l izin > oratl
= CW20-1D Devices 9 L// 4 \‘l >x|m I Texas Department of Transportation s’i;”,’,ﬂ;’}'d
n 48" x 48" (See note 2)A = - -
= | (Flags- ' = | -
2 See notes 1 & T)
=
% TRAFFIC_CONTROL PLAN
W =
8 o CONVENTIONAL ROAD
H: oz SHOULDER WORK
2
o 48" X 24"
"g"é (See note 2) A Eg@o)‘(‘gs_
RE TCP (1-1a) TCP (1-1b) ogs TCP (1-1c) Frags- TCP(1-1)-18
&5 See notes 1 & 7) See notes 1 & 7 FIE topi-1-18.0n R e R
2 ©Tx00T__ December 1985 | conr [sect|  ws | wicwwar
- WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER —— G453[05] 001 | US 84, ETC.
&0 0 i B - -
= Conventional Roads nventional R Conventional Roads 8-95 2-12 oist counr [ sweer o,
= Conventional Roads 1-97 218 WACO| MCLENNAN, ETC. | 21
™




DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

Warning Sign Sequence
in Opposite Direction
Same as Below

G20-2
48" X 24"

TCP (1-2a)

FILE: T:\WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC (6459-99-001)\Standards\TCP (1-2)-18.don

DATE: 10/26/2023 9:00: 05 AM

END |
ROAD WORK

ER .l’ 652
3 42" X 42" X4 | 59%
2 7§
5 T0 8 o>,
2 ONCOMING | 2 | °gQ
o TRAFFIC 4
<57 R1-20P . . } .
$e3 48" X 36" c
283 (See note 8) s
8ot P
t\ég L 2
H
So
T ¥y
§g5 Channelizing devices
= separate work space
2o2 from troveled woy
283 =]
o
gL
L
a8 2
58 8
£§§ g
3
228 <
vy 5
g;s =
£
iy
et .
2ag ——— | ————Shadow Vehicle with
°Z5 | TMA ond high intensity
L O« rotating, flashing,
Lu ] - oscilloting or strabe
o2 | lights. (See notes 5 & 6)
o5
8¢ = °
+_©
5 |
gies e .2
Zgun . I ES]
SETE z|82g
3 of | * =88
5 i . algs
R1-2
| @2 x a2t xa
.A.—)Fv\ T0 N
| ONCOMING |35:%5 56+
TRAFFIC |(See note 8)

CW3-2
48" X 48"

CW20-4D
48" X 48"

CWw20-1D

CW20-4D
48" X 48"

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

CW20-1D
48" X 48"
(Flags-
See note 1)

Cw20-7
48" x 4

CW16-2P
24" X 18"
(See note 2) A

Except in
emergencies,
flagger stations
shall be
illuminated
at night

o
o
o
&
o € ¥
Shadow Vehicle Qs
with TMA ond high b 2
intensity rotating,
flashing, |
oscillatin
or strobe lights. -
(See notes 5 & 6) |
. cHzo0-7
X 48"
L @
Except in )
emergencies, 5E R
S I fl5:8 s
A 5208
i1 luminated hd %80 (See note 2) A
font 28335
| [ Shaly

]
Lox

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

See note 1)

TCP

(1-2b)

LEGEND
lczzz2|Type 3 Barricade @@ |Channelizing Devices
. Truck Mounted
I:[nj Heavy Work Vehicle @) | attenuator (TMA)

Trailer Mounted
Flashing Arrow Boord

Portable Changeable
Message Sign (PCMS)

e [Sign C:I Traffic Flow
O\ |Frag 0o [Fragger
Minimum Suggested Max imum
Desirable Spacing of Minimum | igested |stopping
Posted|Formula|  Taper Lengths Chonnel izing Sian  |Longitudinai | signt
speea X% Devices S00eing [ e Sance | 1 tonce
o | 1| 12 | Ona on o istance 8"
orrset/orfsetjorrser] Taper | Tangent P78
30 2| 1507 165"| 180" 30" 60" 120° 90" 200’
35 L'% 205'| 225'| 245’ 35 70" 160’ 120" 250"
[0 | 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=WsS 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
%% Taoper lengths have been rounded o
L=Length of Taper (FT) W=Width of ofiaeNFl’) S=Posted Speed(MPH)
TYPICAL USAGE
MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION | STATIONARY | TERM STATIONARY | STATIONARY
4 4

GENERAL NOTES

1. Flogs attached to signs where shown are REQUIRED.

2. All traffic control devices illustrated ore REQUIRED, except those denoted with the
triongle symbol moy be omitted when stoted elsewhere in the plans, or for routine
maintenance work, when approved by the Engineer.

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

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

5. A Shadow Vehicle with o TMA should be used anytime it con be positioned 30 to 100 feet
in advonce of the area 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.

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

TCP _(1-2a)

7. R1-2 "YIELD" sign troffic control may be used on projects with approaches that have
adequate sight distonce. For projects in urbon areas, work spaces should be no longer
than one half city block. In rural areas on roadways with less than 2000 ADT, work
spaces should be no longer than 400 feet.

8. R1-2 "YIELD" sign with R1-20P "TO ONCOMING TRAFFIC" ploque shall be placed on @ support
ot a 7 foot minimum mounting height.

TCP_(1-2b)

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

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

11. If the work space is located near a horizontal or vertical curve, the buffer distances
should be increased in order to Q signt ai to the flagger
ond @ queue of stopped vehicles (see table above).

12. Chonnelizing devices on the center-line moy be omitted when @ pilot cor is leoding
traffic ond approved by the Engineer.

13. Flaggers should use 24" STOP/SLOW paddies to control traffic.
limited to emergency situations.

Flags should be

® Traffic
Operations
Division
Standard

I Texas Department of Transportation

TRAFFIC CONTROL PLAN
ONE-LANE TWO-WAY
TRAFFIC CONTROL

TCP(1-2)-18

ONE LANE TWO-WAY ng:o;sfe- FiLe: fcpl-2-18.dgn on: TXDOT_[oxs TxDOT Jows TxDOT _[cks TXDOT
CONTROL WITH YIELD SIGNS wee ONE LANE_TWO-WAY e wr Twer e
(Less thon 2000 ADT - See note 7) CONTROL WITH FLAGGERS [ s

1-97 z-la WACO| MCLENNAN, ETC. | 22

15




DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

| LEGEND
g5 PREPARED Type 3 Barricade @@ [Channelizing Devices
e TO STOP Trook Tod
5% Cﬂjj Heavy Work Vehicle o~ A::’:mz?:: T
284 fgf'; 18"A 3§5°;’43~A Trailer Mounted Portable Chongeable
§£‘;" 25‘?0;‘23“ Flashing Arrow Board Message Sign (PCMS)
§F e (Flogs- For either TCP(1-3a) or TCP(1-3b) = |sion <:' Troffic Frow
33’% See note 1) VARA USE ONLY WHEN FLAGGERS N\ |Frao Lo |Fiogger
s CONTROL TRAFFIC
- (See Notes 2 & 3)
3 g Minimum Suggested Moximum| . .
2a: Desirable Spacing of o™ | suggested
_g§s CW1-4R "SML‘: Formulaf  Taper Lengths Channel zing SM‘TM Longi tudinal
bt 14 CWI-4R 48" x 48" pa * % Devices T |Buffer Spoce
§E“ 48" X 48" * o | 11 ] 12" On o Oon 0 |pistonce "8"
o2% of fset/0f fsetloffset| Toper | Tangent
?Eg N LRI 30 2| 150 165 ] 180" 30 60" | 120 90’
1 cwI3-1P A . g (See rote 20 A 35 |- M5 [205 2257 T2a5 | 35" | 70" | 160° 120"
226 PN 2A - § 40 2657 295'] 320'| 40’ 80" | 240 155
2op x & 620-2 45 450'] 495°] 540°| 45" 90’ 320° 195"
‘:g; [ 48" x 24" 50 500°| 550'| 600’ 50° 100’ 400’ 240’
FEi 5 * 36 % 36" 55 | | .yg [ 55076057 ] 660 | 55" [ 110" | 500’ 295°
[ 60 600" | 660"| 720" 60’ 120" 600" 350"
. ~ B .
g§§ N .+ P e 4y 65 650°| 715'] 780°] 65 | 130’ | 700" 10
r88 rotating, flusnh:gaba & 70 700°| 770°| 840°| 70' | 140" | 800" 475"
- osci atring or str o . . N O N v v
:EL © lights. (See notes 2 & 6) A g 75 750’ | 825'| 900 75 150 900 540
gze x % Conventional Roads Only
\‘;?ﬂs CW1-6aT ;6 %% Taoper lengths have been rounded off.
SEu 36" X 36" Channelizing devices L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed(MPH)
5 4
238 . o placed across closed o £
T X N lone (See note 5) ——— | -
28 gIg . p ("] Ty TYPICAL USAGE
éb" —re o L] 3e VOBILE SHORT SHORT TERM | _INTERMEDIATE LONG TERM
s? < N @ Y DURATION | STATIONARY | TERM STATIONARY | STATIONARY
b5
285 < <
) CWI-4R [
3;% 48" X 48" Cg""-‘a GENERAL NOTES
48" X 48"
-0
552% - 8 1. Flags attached to signs where shown are REQUIRED.
CW13-1P MPH §
Ezuw 24" X 24" ot L 2. All traffic control devices illustrated are REQUIRED, except those denoted
j._"';_§‘ (See note 2) A - 3 S v CW13-1P with the triangle symbol may be omitted when stated elsewhere in the plans,
a 2r | — ¥ 24" X 24" or for routine maintenance work, when approved by the Engineer,
s 25% ] (See note 2) A 3. Flagger control should NOT be used unless roodway conditions or heavy
] shadow Vehicl ,"‘/// _ traffic volume require additional emphasis to safely control traffic.
=) odow venicle with: L] ——Shadow Vehicle with Additional flaggers may be positioned in advance of troffic queues to
o TMA and h-gh intensity TMA aond high intensity alert traffic to reduce speed.
ol oeedlioting o srbpe L rotgting, flashing, 4.D0 NOT PASS, PASS WITH CARE ond construction requlatory speed
E lights. (See notes 6 & 7) oscllloting or etrobe zone signs may be installed downstream of the ROAD WORK AHEAD signs.
2 onts. 5. When the work zone is made up of several work spaces, channelizing devices
o should be ploced laterolly across the closed lone to re-emphosize closure.
<1 Laterally ploced channelizing devices should be repeated every 500 to 1000
g @ * s feet in urbaon areas and every 1/4 to 1/2 mile in rural aoreas.
+ L] 6. A Shadow Vehicle with a TMA should be used anytime it con be positioned
g CW1-60T 30 to 100 feet in advonce of the orea of crew exposure without
2 CW1-4L 36" X 36" L adversely affecting the performonce or quolity of the work. If
S 48" x 48" (See note 2)A CW1-6aT workers are no longer present but road or work conditions require the
: B . e 36" X 36 A traffic control to remain in place, Type 3 Barricades or other channelizing
kS ~ - (See note 2) devices may be substituted for the Shadow Vehicle and TNA.
o CHI3-1P S W1 -6aT * N 7. Additional Shadow Vehicles with TMAs may be positioned off the paved
Q 24°°x 24% * JEE——— 36" X 36" - surfoce, next to those shown in order to protect wider work spaces.
< (See note 2) A m - |-F lagger ) (See note 2) A oy L} B 8. Where traffic is directed over a yellow centerline, channelizing devices
L * d ~ - which separate two-way troffic should be spoced on topers ot 20', or 15
g ~ /. [] L] U.P’/ cwi-a. | = " o W1 -4L if posted speed ore 35 mph or siower, and for tangent sections, ot 1/2S
g < . * 48" x 48 48" x 48" where S is the speed inmph. This tighter device spacing is intended for the
Q - — ‘ X - area of conflicting morkings not the entire work zone.
o 5 - ‘ cwi3-1P [ o B . Traffic
o " "
3| ° . G e note 2A n Opretions
; 3 - b 5 I Texas Department of Transportation s,;”,’,ﬂ;’;'d
ol cowi-6ar § g |
=2 36" X 36" 2
(g (See note 2) A @ 2;0093; TRAFF IC CONTROL PLAN
re
g2 END (See rote 3) TRAFFIC SHIFTS ON
=2
2 Cz0- 10 %2
I oxzo-1p TWO LANE ROADS
i
mu (Flags- -
SE TCP (1-3a) See note 1) TCP (1-3b) See note 1) TCP(1-3)-18
I - -
< 2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS
SE FILE:  topl-3-18.dgn on: TXDOT_[oxs TxDOT Jows TxDOT _[cks TXDOT
O © Tx00T December 1985 cont_[sect] ¥08 | HIGHAAY
2 ONE_LANE CLOSED ONE_LANE CLOSED =
wu -4 - DIsT COUNTY SHEET NO.
£ ADEQUATE FIELD OF VIEW INADEQUATE FIELD OF VIEW e 5 Wico WeLERuiN, ETE | 23
™




DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

LEGEND
lezzZz2|Type 3 Barricade @@ |[Chonnelizing Devices
. Truck Mounted
I3 [Heovy work venicie | @S |ai7enuator  (Tva)

Trailer Mounted Portoble Changeable
Flashing Arrow Board Message Sign (PCMS)

=l [Sign CZI Troffic Flow
O\ |Froe 0o |Fiagger

620-2 i imn Suggested Maximum| .

B sirople Spacing of Suggested

48" x 24" l;os’e;i Formula Taper Lengths Channel izing Sign Lon‘;muinm

bkl Devices 9°.M |suffer Space
o

10" "’ 12" On o on a
OffsetOffset|O0ffset| Taper | Tangent Distance

30 2| 150" 165 180°| 30" 60 | 120 90°
35 |- WS [2057 [ 225' [ 2457 35° 70" | 160 120
20 265'] 295'| 320'| 40 80" | 240 155
a5 4507 495'| 540°| 45 90" | 320° 195
50 500" 550'| 600'| 50" | 100’ | 400" 240"

550°] 605'| 660'| 55° | 110’ | 500" 295°

60 600" | 660 | 720°| _60' | 120° | 600" 350°

65 650°| 715'] 780°| _65' | 130’ | 700" 210

< A 70 700"] 770'| 840’ | 70’ | 140" | 800 475"

48" X 48" 75 750" 825'] 900°] 75~ | 150" | 900" 540°

See note 1)

No worronty of any
y for the conversion

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

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

Shoul der

Approx. A

Shoul der
Shoulder

=-100"

1+ *

TxDOT assumes no responsib
o
o

36" X 36"

| CW1-60T

Lz L
M

200’
Approx.

XX CW13-1P % Conventional Roads Only
MPH | 24" X 24" ¥ Taper lengths have been rounded off.
L— (see note 2) A L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)

TMA ond high intensity
rotating, flashing,

oscilloting or straobe
lights, (See notes 4 & 5) ——+4——H

30"
Ming
Work Space

-
Shadow Vehicle with | t |

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURAT [ON STATIONARY | TERM STATIONARY STAT[ONARY

v L4

(See note 7) MOBILE

307

[

Min.
Work Space

Shadow Vehicle with

TMA ond high intensity
rototing, flashing,
oscillating or strobe
lignts. (See notes 4 & 5)

GENERAL NOTES

1. Flags attached to signs where shown are REQUIRED.

2. A1l troffic control devices illustroted are REQUIRED, except those denoted
with the triangle symbol moy be omitted when stated elsewhere in the plons,
or for routine maintenance work, when approved by the Engineer.

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

visibility of the work zone is less than 1500 feet.
4. A Shadow Vehicle with a TMA should be used anytime it con be positioned
30 to 100 feet in advance of the area of crew exposure without odversely
affecting the performance or quality of the work. If workers are no longer
present but road or work conditions require the troffic control to remain in
CW1-6aT ploce, Type 3 Barricades or other channelizing devices may be substituted

36" X 36" for the Shadow Vehicl ™A,
(See note 2) A 5 e o eione o0

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

/2 L
Min.

RIGHT

LANE
/CW20-5TR
ag" x 48" |

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

ICP_(1-4q)
6. 1f this TCP is used for o left lone closure , CN20-5TL "LEFT LANE CLOSED"

signs shall be used and chonnelizing devices shall be placed on the
G Tw1-4L centerline where needed to protect the work space from opposing traffic with
.
.
.

48" x 48" the arrow panel placed in the closed lane near the end of the merging taper.

. XX |ews-ie TCP_(1-4b)

MPH [24" X 24" 7. Wnere traffic is directed over a yellow centerline, chonnelizing devices
(See note 2)A which separate two-way traffic should be spaced on tapers at 20" or 15°
if posted speeds are 35 mph or slower, and for tangent sections, at 1/2S
where S is the speed in mph. This tighter device spocing is intended
for the oreas of conflicting markings, not the entire work zone.

Shou | der
Shou I der

Shou | der

® Traffic
Operations
CW20-5TR I Texas Department of Transportation s’i;”,’,ﬂ;’;'d

END |
ROAD WORK
G20-2
48" X 24"

TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

G20-2
48" X 24"

(Flogs-
See note 1)

TCP (1-4qa) TCP (1-4b) TCP(1-4)-18

FiE Topi4-18.dan R R R

©Tx00T___ December 1985 cont Jsect] s | wicamr

ONE LANE CLOSED TWO LANES CLOSED

01 a0g " 6459(99] 001 | US 84, ETC.
see note 1) Ioa g oist oy [ et .

FILE: T:\WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC_(6459-99-001)\Standards\TCP(1-4)-18.don

DATE: 10/26/2023 9:00: 07 AM

1-97 2-18 WACO| MCLENNAN, ETC. | 24
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DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

620-2
48" X 24"

No worronty of any

END
| ROAD WORK

3 b
LR

TxDOT assumes no responsibility for the conversion
500" Min.

0

G [ |

(See notes 4 & 5)

T v

Work Space

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

kind is made by TxDOT for any purpose whatsoever.

di

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

DISCLAIMER:
FILE: T:\WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC_(6459-99-001)\Standards\TCP(1-5)-18.don

L

-
-
*
L)
.
L)
\J
.

Shoul der

CW20-5TR
48" X 48"

1000°[173 1]
i

1600°

CW20-5TR
48" x 48"

>

CW20-1F
48" x 48"
(Flogs-
See note 1)

TCP (1-5q)

ONE LANE CLOSURE

DATE: 10/26/2023 9:00: 08 AM

END
ROAD WORK

620-2
— 48" x 24"

Shou | der

Work Space

(See notes 4 & 5)\.%
EXIT
o

ES-1
48" X 42"

Medion

100" Min.

OPEN

E5-2
48" X 36"

1 EXIT ‘

L]
1000"

*

1/3 L]
T

See TCP(1-50)
for traffic
control
devices

for lane

closure—

#ee——See TCP(1-50)
for advance
warning signs
for lone closure

s o

TCP (1-5b)

LANE CLOSURE NEAR EXIT RAMPS

END
ROAD WORK
G20-2

48" X 24"

o

Shou Il der

Shoul der

500" min.

o
>

l

Work Space

(See notes
485

FRONTAGE RD.

*

|
| ‘ RAMP

CLOSED |

R11-2bT
48" X 30"

CW25-1T
48" x 48" A

Channel izing

Devices at
20" spacing

LEGEND
Type 3 Barricade ae

)
<
i

Channelizing Devices

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

B

Heavy Work Vehicle

Trailer Mounted
Flashing Arrow Board

ke [Sign Troffic Flow

Flag Flagger

Minimom Suggested Maximum
Desirable

Spacing of Minimum

Suggested

Posted|Formulo
Speed

Chonnel izing Spsaicqfnng
i

ongitudinal
Devices

Taper Lengfhs L
* % Buffer Spoce|
“g*

* - : -
10 1" 12 Oon a On a
orreet/orreetofrset] Toper | Tangent | 018TONCC

30 2| 150" 165" 180’ 30" 60’ 120" 90’

35 | - WS [Z2057[ 225 2457 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"

55 550 605'| 660’ 55’ 110’ 500’ 295"

60 600" | 660" | 720" 60’ 120’ 600’ 350"

65 650'| 715°| 780° 65" 130" 700" 410’

70 700" | 770'| 840’ 70’ 140’ 800’ 475"

75 750 ] 825’ 900 75' 150" 900° 540"

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

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

TYPICAL USAGE

SHORT
DURATION

SHORT TERM INTERMEDIATE
STATIONARY TERM STATIONARY

LONG TERM

MOBILE STAT[ONARY

v

GENERAL NOTES

1. Flags attached to signs where shown, are REQUIRED.

2. All traffic control devices illustrated are REQUIRED, except those
denoted with the triangle symbol may be omitted when stated elsewhere
in the plons, or for routine maintenonce work, when opproved by the
Engineer.

3. Chonnelizing devices used to close lones may be supplemented

with the Chevron Alignment Sign placed on every other channelizing

device. Chevrons may be attached to plastic drums as per BC Standords.

Shodow Vehicle with TMA and high intensity rotating, floshing,

oscillating or strobe Iights. A Shadow Vehicle with a TMA should be

used anytime it can be positioned 30 to 100 feet in advance of the area
of crew exposure without adversely affecting the performance or

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 ond TMA.

Additional Shadow Vehicles with TMAs moy be positioned in each

closed lane, on the shoulder or off the paved surface, next to those

shown in order to protect a wider work space.

IS

o

|>~—See TCP(1-4a) for lane

Traffic
Operations

closure details if o

| lane closure is needed
to close a lane which
is normal ly required

to enter the ramp.

-See TCP(1-5a)

for advance
warning signs
for lane closure

TCP (1-5¢)
CWZORP-3D
48" x 48"

LANE CLOSURE NEAR ENTRANCE RAMPS

I Texas Department of Transportation

Division
Standard

TRAFFIC CONTROL PLAN
LANE CLOSURES FOR
DIVIDED HIGHWAYS

TCP(1-5)-18

FILE topl-5-18.don

oN: 00T

[ o7 |

v voar o ot

(© TxD0T February

2012

cont

REVISIONS
2-18

6459

99|  oo1

|us 84, ETC.

DisT

couNTY

[ st o.

WACO|

MCLENNAN,

ETC. | 25

155




DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

No worronty of any
y for the conversion

Shoulder
Shou I der

(Flag
See note 1)

TxDOT assumes no responsib

o
)
L
@
>
o
L
o
«
X
"

x for 50 mph or less

o
5
3
o
~
5

)
a
o

.2
)
o
o
]

nearest troveled way. |

30
Min,
Work Spoce

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

(See notes 4 & 5)

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:

Shoul der
Shoul der

TCP (2-1a)

30’
in

50 mph

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

Cw20-1D
48" X 48"

(Flogs-
See note 1)

WORK SPACE NEAR SHOULDER

Conventional Roads

FILE: T:\WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC (6459-99-001)\Standards\TCP(2-1)-18.don

DATE: 10/26/2023 9:00: 09 AM

Cw20-1D
48" X 48"
(Flogs-

See note 1) 48" X

Shoul der
Shoul der

50 mph

x for 50 mph
or less
3x for over

*
100°
pprox. A

30 | 100’
b

"Mi

Work Space

(See notes 4 & 5)

1/3 L

x for 50 mph
or less
50 mph

™ 3x for over

I

Shoul der
Shoulder

48" X 2
(See note 2) A

CW20-
48" X

(Flag:
See n

TCP (2-1b)

24"

(See note 2) A

10
48"

ote 1)

WORK SPACE ON SHOULDER

Conventional Roads

Shoulder
<@
>

Shou | der

See note 1)

G20-2
48" X 24"
(See note 2) A

x for 50 mph
or less
50 mph

3x for over

L 4
100"
‘Approx. A

Work vehicles
or other equipment
necessary for the
work operation,

such as trucks,

moveable cranes, |
etc., shall remain in
areas separated from
lanes of traffic by
chonnelizing devices |
at all times,—~— =~ =

E
Ll

30
Min.
Work Space

(See notes 4 & 5} |

1/3L |8
T

50 mph

3x for over

<
2o
2
%]
8
Ly
56
&
x

Shoul der
Shoul der

END
[ROAD WORK]

620-2 I
48" X 24"

(See note 2) A CH20-18
| 8" x ag*
(Flags-
See note 1)

TCP (2-1¢)

WORK VEHICLES ON SHOULDER

Conventional Roads

Inactive -
work vehicle
(See Note 7)

Right-of-way Line

LEGEND

]

€
i

lezzz=2|Type 3 Barricade Channel izing Devices
Truck Mounted
Attenuator (TMA)
Portable Changeable
Message Sign (PCMS)

Heavy Work Vehicle

Trailer Mounted
Flashing Arrow Board

Sign Traffic Flow

Flog

F1ogger

Posted| Formulo
Speed

* o | 1 | 12

Minimum
Desirable
Taper Lengths
* X

Suggested Maximum| . .
Spacing of gn Suggested
Channelizing Longitudinal
Devices Buffer Space|

B"

on o on a
of fset|Of fset/0ffset| Taper | Tangent

30 [ 150"
35 |- 45 [Z05
[0 | 2657

165 180" 30° 60’ 90’

225" 245° 35’ 70" 120"

295'] 320" 40° 80" 155"

45 450"

o
o

55 550"
60 600"
65 650"
70 700’
75 750"

495'] 540’ 45’ 90’ 195°

500 | 550°| 600 50" 100" 240

605’ | 660" 55° 110" 295

660" 720" 60’ 120" 350"

T715'| 780° 65’ 130° 410°

770 ] 840’ 70° 140" 475"

825'| 900" 75" 150" 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

SHORT TERM INTERMED[ATE LONG TERM

SHORT
MOBILE DURATION STATIONARY | TERM STATIONARY STATIONARY

U4 A U4 4

GENERAL NOTES

T.
2.

Flogs ottached to signs where shown, are REQUIRED.

All traffic control devices illustrated ore REQUIRED, except those
denoted with the triongle symbol may be omitted when stoted in the
plans, or for routine maintenance work, when approved by the Engineer.
Stockpiled material should be placed o minimum of 30 feet from
neorest traveled way.

Shadow Vehicle with TMA ond 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 advance of

the area of crew exposure without adversely affecting the
performonce 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 Shodow Vehicles with TMAs moy be positioned off the paved
surface, 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.

Inoctive work vehicles or other equipment should be parked neor the
right-of-way Iine and not parked on the paved shoulder.

CW21-5 "SHOULDER WORK" signs may be used in place of CW20-1D

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

® Traffic
Operations
Division
Standard

I Texas Department of Transportation

TRAFFIC CONTROL PLAN
CONVENTIONAL ROAD
SHOULDER WORK

TCP(2-1)-18

FiE o118, dgn R R

©Tx00T___ December 1985 cont Jsect] s | wicamr

REvisions 6459(99] 001 | US 84, ETC.

2-94 4-98
soury [ st o,

895 2-12 orst
197 2-18 WACO| MCLENNAN, ETC. | 26

16T




DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

Warning Sign Seaquence
in Opposite Direction
Some os Below

No warranty of any
ty for the conversion

H VA4S 620-2
3 RI-2 | 48" x 24"
o
bt 2" X 42" XA
§ To AMAAMA~——T— 7emporory
& Yield Line
= ONCOMING | | (See Note 2)A
< :8 TRAFFIC °©
§§§ R1-20P |
tao 48" X 36" <
8er (See note 9) X
-8 2
°la
sgg =8
- =
[ Devices at 20’
§§k spacing on the Toper/ olc
980 23
ses A
g8
2 .
P
o
zEf g
385 3
2
X
iy 5
&Ea | Snodow venicie with
229 TMA and high intensity
25 rotating, flashing,
vs8 oscillating or strobe
Lo lights. (See notes 6 & 7)
22
w5
239 ©
e
4 d
3°§ .
2385 | Dpevices at 20
924 spacing on the Taper e
29w
“pe2 .
Q O+
2 e Temporary b
S Ol vield Line

(See Note 2) A

TCP (2

o R1-2
£2 a2 X a2 " X 42
s
28 0
. ONCOMING [R1-2aP
= 48" X 36"
(-/ TRAFFIC (See note 9)

CW20-4D
48" X 48"

CW20-1D
48" X 48"
(Flogs-
See note 1)

-2a)

2-LANE ROADWAY WITHOUT PAVED SHOULDERS

FILE: T:\WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC_(6459-99-001)\Standards\TCP (2-2)-18. don

DATE: 10/26/2023 9:00: 09 AM

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

CH20-1D
(Flags-

XXX
FEET

CW16-2P

24" x 18" A
. G620-2
Except in " "
emergencies, 48" X 24
flogger stations
shal | be
illumingted
ot night

Temporary
24" Stop Line
(See Note 2) A

100" Approx.
Devices ot
20" spacing

Shadow Vehicle
with TMA and

|30;]
Min.
Work Space

flashing,
oscillating or
strobe lights.
(See notes 6 & 7)—

Devices ot
20" spocing *
on the Taper

CW16-2P

Except in
emergencies,
flogger stations
shall be

illuminated |
at night < ] PREPARED
T0 STOP
CW3-4
48" x 48"

T rar
P Is (See note 2) A

24" Stop Line
(See Note Z)AJ

G20-2

48" X 24"

See note 1)

TCP (2-2b)
2-LANE ROADWAY WITHOUT PAVED SHOULDERS

48" X 48"

Va See note 1)

END
ROAD WORK

—
LEGEND

Type 3 Barricade

Channel izing Devices

Heavy Work Vehicle

Attenuator

Truck Mounted

(TMA)

Trai ler Mounted
Floshing Arrow Boord

Portable Changeable
Messaoge Sign (PCMS)

CIp
&

)
e
0o

Sign Traffic Flow
Flag F lagger
= - [ Winimom Suggested Moximum| . .
Desirable Spacing of Minimm | ogested |Stopping
Fosted|Formulaf  Taper Lengths Channel izing Sion Longituginal|  Signt
59;“‘ * % Devices $900ing (5 Rer “Space| pisrance
' | 11 | 12 [ on "B"
orreetorrsetiorrset| Toper | Tangent | °1STON0€
30 2| 150°| 165"] 180 30" 60’ 120° 90’ 200"
35 |- % 205'| 225'| 245'| 35 70" | 160’ 120" 250"
40 265'| 295'| 320" 40" 80" 240" 155° 305"
45 450°| 495 | 540° 45’ 90’ 320’ 195" 360"
50 500'| 550" 600" 50’ 100 400" 240" 425"
55 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 have been rounded off.
L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
TYPICAL USAGE
MOBILE SHORT SHORT TERM | [NTERMEDIATE LONG TERM
DURATION | STATIONARY | TERM STATIONARY | STATIONARY
v 4 v

GENERAL NOTES

1.
2.

L

4.
5.

7.

TCcP

Flogs attoched to signs wnere shown, ore REQUIRED.

All traffic control devices illustrated ore REQUIRED, except those denoted with the triongle symbol
may be omitted when stated elsewhere in the plans, or for routine maintenance work, when approved

by the Engineer

r.

The CW3-4 "BE PREPARED TQ STOP" sign moy be installed ofter the CW20-4 "ONE LANE
ROAD XXX FT" sign, but proper sign spocing shall be mointgined.
Floggers should use two-wdy rodios 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 performance 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 ond TMA.
Additional Shadow Vehicles with TMAs moy be positioned off the poved surface, next to those shown
in order to protect g wider work space.

(2-20)

8. The R1-2 "YIELD" sign troffic control may be used on projects with approaches thot have adequate sight
distance. For projects in urban areas, work space should be no longer than one half city block.

In rural areas, roadways with less than 2000 ADT, work space should be no longer than 400 feet.

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

TCP

mounting heigh

(2-2b)

1t

10.Chonnel izing devices on the center Iine may be omitted when o pilot car is leading traoffic and
approved by the Engineer.
11.If the work space is located near a horizontal or vertical curve, the buffer distances should be

increosed in order to maintain stopping sight distance to the flogger and o queue of stopped vehicles.
(See table above).
12.Floggers should use 24" STOP/SLOW poddles to control traffic. Flags should be |imited to
emergency situtations.

I Texas Department of Transportation

Traffic
Operations
Division
Standard

TRAFFIC CONTROL PLAN

ONE-LANE TWO-WAY

TRAFFIC CONTROL

TCP(2-2)-18

ONE_LANE TWO-WAY ONE_LANE TWO-WAY R ——-—
CONTROL WITH YIELD SIGNS CONTROL WITH FLAGGERS s 303 0" 6459[99] 001 | US 84, ETC.
(Less than 2000 ADT - See Note 9 i i W e ET 2T

16




DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

No worronty of any
y for the conversion

Shou | der
<&
<&

CW20-1D
48" X 48"
(Flogs-
See note 1)

TxDOT assumes no responsib

X for 50 MPH or less
3X for over 50 MPH

Shadow Vehicle
with TMA and

high intensity
rotating, flashing,
oscillaoting or

strobe lights.

Shoulder

620-2
48" X 24"

-

100’

Approx. A

(See notes 5 & 6) T

The use of this standard is governed by the "Texos 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:

v

Shou lder

‘ 30’
TMIN.
Work Space

&0

Shou | der

CW16-3aP
< 30" X 12*
(See note 4)

See note 1)

FILE: T:\WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC_(6459-99-001)\Standards\TCP(2-4)-18.don

DATE: 10/26/2023 9:00: 10 AM

(See note 4)

CW1-6aT
36" X 36"

(See note 8)

Shadow Vehicle with

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

G20-2
48" X 24"

[ EnD
{ROAD WORK

CW1-4R
48" X 48"

CW13-1P
24" X 24"

CWI-60T
36" X 36"

CW1-4L
48" X 48"

CW13-1P
24" x 24"

CW20-5TR
48" X 48"

CWI16-3aP

J 30" x 12"

(See
note 4)

END
ROAD WORK
§ H % 2
°
A E
!ﬁ w
]
I N
—+
]
[xX
‘ MPH
[
: g
- w
VEG 5
I -
- [
L] 3
® o -
. Y N
XX
| MPH
L .
H §
AR HREE
5 5 |t
¥

LEGEND
ezzz2|Type 3 Barricade @@ |Chonnelizing Devices
. Truck Mounted
[T [Heovy Work venicie | @SN |4f%enuator (ua)

Portable Changeable
Message Sign (PCMS)

0]
%

Trai ler Mounted
Flashing Arrow Board

-l Sign

Traffic Flow

O\ Flag ELO F1ogger
Minimum Suggested Moximum| . oo
Desirable Spacing of

o7 aet|or rsetlor raet| Taper | Tangant | 0iSTonoe °
30 2| 150'| 165"| 180’ 30" 60" 120" 90’
35 L:% 205'| 225" | 245°| 35’ 70’ 160" 120"
40 265'| 295" | 320" 40" 80’ 240 155"
45 450'] 495" | 540’ 45" 90’ 320° 195°
50 500 | 550'| 600" 50" 100" 400 240’
55 L=WS 550 | 605'| 660" 55" 1107 500" 295
60 600°| 660'| 720°| 60" 120° 600" 350"
65 650'| 715’| 780" 65" 130° 700° 410"
70 700°] 770 | 840’ 70" 140" 800" 475"
75 750 ] 825'| 900" 75" 150" 900 540'

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

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM

DURAT ION STATIONARY | TERM STATIONARY STATIONARY

4 L4

GENERAL NOTES

e
2.

6.

TCP

Flags attached to signs where shown, are REQUIRED.

All troffic 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.

The downstream taper is optional. When used, it should be 100 feet minimum

length per lone.

For short term applications, when post mounted signs are not used, the distance
legend may be shown on the sign face rather than on a CW16-3aP supplemental
plaque.

A Shadow Vehicle with o TMA should be used onytime it con be positioned

30 to 100 feet in odvance of the area of crew exposure without adversely affecting
the performance or quality of the work. [f workers are no longer present but road
or work conditions require the traffic control to remain in place, Type 3
Borricades or other chonnelizing devices moy be substituted for the Shadow
Vehicle and TMA.

Additional Shadow Vehicles with TMAs may be positioned in each closed

lone, on the shoulder or off the paved surfoce, next to those shown in order

to protect @ wider work space.

(2-4a)

7.

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

TCP_(2-4b)

8.

For shorter durations where troffic is directed over o yellow centerline,
chonnelizing devices which separate two-way traffic should be spaced on tapers
at 20" or 15 if posted speeds are 35 mph or slower, and for tangent sections, at
1/2(S) where S is the speed in mph. This tighter devices spacing is intended for
the area of conflicting markings, not the entire work zone.

® Traffic
Operations
Division
Standard

I Texas Department of Transportation

TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

TCP (2-4a) TCP (2-4b)
TCP(2-4)-18
FiLe:  tcp2-4-18.dgn oM Tx0OT_[Cki T0OT [OW: Tx0OT ck: Tx00T
@©7Tx00T___ December 1985 cont [secr]  wom | wicamar
ONE_LANE CLOSED TWO LANES CLOSED £ 0 TN L CTAC T
::g; g::: WACO| MCLENNAN, ETC.} 28.
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DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

No warranty of any
ty for the conversion

Shoul der
&>
&>

Shoul der

Min,

500"

TxDOT gssumes no respon:

A
_\_ 100"
“TApprox.

Pavement
Marking
(See note 5

Work Space

(See_notes
6 &% T

B

The use of this standard is governed by the "Texas Engineering Practice A
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:

Shoul der

' 30" x 12"

See note 1)

TCP (2-6a)
ONE LANE CLOSURE

FILE: T:\WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC_(6459-99-001)\Standards\TCP(2-6)-18.don

DATE: 10/26/2023 9:00: 11 AM

END
ROAD WORK

620-2
48" X 24"
N -
5 & ¢
84 | AN A
o -
5 & 8
w
RF
<33
=8
/ =
8
&
v
¥
5 2
o
9
=
(See notes 6 & 7)—
Pavement t
Marking i~
(See note 5) G
ol @
EXIT G t
b la
ES-1 == o
48" x 42° b
8l¢
- =
EXIT
MPH §
cwi3-2
48" X 60"A
ES5-1
-l a8t x a2-
Povement @
Marking 5
(See notes 5) L]
=
»
-\G 4 s
See TCP(2-6a)

for advance
warning signs
for lane closure

TCP (2-6b)
LANE CLOSURE NEAR EXIT RAMPS

END
ROAD WORK

Shoulder
n.

Shoulder

%
YA
-8
<
—¥F
Pavement
Marking b
(See note ]
Q|
@
S x|
£ 5
E =|
(See notes M
d |
= @
\d
¢ g
\d
w
\d - 5}
¥ H
X4 8 g
\ - =
* ) Q

RAMP
CLOSED

R11-2bT
48" X 30"

CWw25-1T
48" x 48"A

10'Min,

FChannelizing
[] Devices gt
- 20’ spocing

B ISee TCP(2-50)

. for lane closure
) details if a lane
closure is needed
to close a lane
1N which is normally
=y required to enter
w) the ramp.

RAMP
CLOSED
AHEAD

‘—See TCP(2-6q)

for advance
warning signs
for lone closure
CW20RP- 3D
TCP (2-6¢) 28" x 48"

LANE CLOSURE NEAR ENTRANCE RAMPS

LEGEND

lezzZz=2|Type 3 Borricade e

[T |Heavy work venicie
Trai ler Mounted
Flashing Arrow Board

-2 |Sign

O\ Flag

Chonnel izing Devices

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

Traffic Flow

Flagger

&
€
i

Winimom ested Max imum
hossolrormo| 1ol (e | Sy | | soeree
s";“ % % Devices s"?i'."" Bme_r ‘Space|
s ractlot tsetorioet] Teper | Tongent | PiSTONCe °
30 2| 150°[ 165"| 180" 30’ 60’ 120° 30’
35 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’
55 L=WS 550'| 605’ 660" 55° 110" 500’ 295
60 600" | 660'| 720" 60’ 120" 600" 350"
65 650"| 715'| 780" 65’ 130° 700" 410
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 STAT[ONARY
v v

GENERAL NOTES

1. Flogs ottoched to signs where shown, ore REQUIRED.

2. All troffic control devices illustroted 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.

Channelizing devices used to close lanes may be supplemented

with the Chevron Alignment Sign ploced on every other channelizing

device. Chevrons may be attached to plastic drums as per BC Standards.

Channelizing devices used along the work space or along tangent sections

may be supplemented with vertical panels (VP) placed on everyother

channelizing device. If night time conditions moke it difficult to see ot

least two VPs, the VPs may be placed on each channelizing device.

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

6. Shodow Vehicle with TMA and high intensity rototing, floshing,oscilloting

or strobe lights. Shadow Vehicle with TMA and high intensity rotating,

floshing, oscillating or strobe lights. A Shadow Vehicle with a TMA

should be used anytime it can be positioned 30 to 100 feet in advance

of the oreo of crew exposure without odversely offecting the performance

or quality of the work. If workers are no longer present but road or work

conditions require the troffic control to remain in ploce, Type 3

Barricades or other channelizing devices may be substituted for the

Shadow Vehicle ond TMA.

Additional Shadow Vehicles with TMAs may be positioned in each

closed lane, on the shoulder or off the paved surface, next to those

shown in order to protect o wider work space.

w

»

b

® Traffic
Operations
Division
Standard

I Texas Department of Transportation

TRAFFIC CONTROL PLAN
LANE CLOSURES ON
DIVIDED HIGHWAYS

TCP(2-6)-18

tcp2-6-18. dan DN: TxDOT ‘cx: Tx0OT ‘Dw: TxpOT ‘cx: TxpOT
December 1385 cont Jsect] s | wicamr

9 " 6459/99] 001 | US 84, ETC.

12 oist conry [ e o,
18 WACO| MCLENNAN, ETC. | 29




DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

TCP

(5-1a)

g8 == I - I
>
k13
2 I . - I 5
25, 8 3 3 3
§°8 CW20-1D 3 ° AL
I R E IS 1ESIENS
= r 2 & & &
o8 v
Z"S
o5 I |
=
0«8
= o °
3%; 3 | | g
- -
88, .
ity I ! 5
o8 Shadow Vehicle with o =
o TMA ond high intesity,—|
tg | rotating, flashing,
ggb oscillating or - Y
g0 strobe Iights.
223 I [
exe LEFT o
° s SHOULDER - @
288 CLOSED, | |
41 ’
»
Bg- cwzi-50L | | °. S
855 48" X 48" o ©°
&y 2 P—+
gg 8 | |
52 2
wa
S8
562 | |
3 ‘
2%
a5 I I §
et - -
£ o - )
w35 > .
528 = | |
oc cl 4
..gvg 9
§586 -
Zgee 2 |
g ef
S 2% 4 | " |
8 |
5 Shadow Vehicle with
el ° TMA and high intesity,
S 0 | rotating, flashing,
o g oscillating or
Z 9l Sle strobe Iights.
) ¥ M3 | <
¢ E - ! 8
2 ©
o l I
< 5 ]
o o
3 | HESESE
Q w w
o . | . |
s 3 3
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= g | 2 |
& 5 N
i
3
4
2
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2
g
@
z
o
i
S
o
=
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<
=
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)
=
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DATE: 10/26/2023 9:00: 12 AM

CW21-5aR
48" X 48"

CW20-1D
48" x 48"

- -
s s 1%
HEVARAE HEAIES
2
3 VIV|E 2
I I
I I
| |
Shadow venhicle with
| TMA and high intesity,
rotating, flashing,
oscilloting or
strobe lights.
|
1000 FT -
CW16-3aP | I
30" X 12" -
i=3
2
| |
| - I
| |
| |
CcW21-5aL - o
48" X 48" [y "N
= I I
| |
@
I I
1
I Shadow Vehicle with
TMA and high intesi
g rotating, flashing,
g | oscillating or
alte strobe lights.
= | |
g T
| |
L
g
HRAYEAS
ale | R
0= v
5 | 5 |
Rl
2 3 e
2 <]
& l & l

TCP

1y,

Shoulder

N 620-2
] ole 48" X 24"
— Ol
8 0=
=
w
o
o
o
Q
v
5
o =
.
@
m
3
o o
. Q
N >
o
=3
w
- CW21-5aR
48" X 48"

cw21-50R
48" X 48"

(5-1b)

CW20-1D

48" x 48"

LEGEND
Type 3 Borricade @@ |Chonnelizing Devices
. Truck Mounted
Heavy Work Vehicle @ | )ttenuator (TMA)

Trai ler Mounted
Flashing Arrow Board

Portable Changeable
Message Sign (PCMS)

]

Sign Traffic Flow

<

Flag F lagger

o v

io

DM:qlnu:- Suggested Mox imum
postefrormuia|  1aper Lengms | chomerizing  [Latemied,
Speed X% Devices Buffer Spoce|

* 0" | 11° | 12 [ono| _ono 8"
of fset|Of fset|0ffset| Taper | Tongent
30 2| 150 165°| 180°| 30' 60’ 90’
35 L.% 205'| 225' | 245'| 35° 70 120"
40 265°] 295'| 320°| 40’ 80" 155°
45 450°| 495'| 540'| 45’ 90’ 195’
50 500‘| 550°| 600°| 50° 100 240"
55 L=WS 550'| 605'| 660°| 55’ 110" 295
60 600’ | 660’| 720 | 60’ 120" 350’
65 650°| 715'| 780°| 65’ 130° 410"
70 700°| 770°| 840" | 70’ 140° 475"
75 750°| 825'| 900°] 75° 150" 540"
80 800°] 880'] 960°| 80" 160° 615"

% Conventional Roads Only
X% Toper 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 [NTERMEDIATE LONG TERM
DURATLON STATIONARY | TERM STATIONARY| STATIONARY
TCP(5-10) TCP(5-1D) TCP(5-1b)

GENERAL NOTES

1. A Shodow Vehicle with o TMA should be used anytime it can
be positioned 30" to 100" in advance of the area of crew
exposure without odversely effecting the performance
or quality of the work. Type 3 barricades or drums may be
substituted when workers on foot ore no longer present when
approved by the Engineer.

2. 28" tall or taller one-piece cones will be allowed only for
Short Durotion or Short Term stationory operotions when
workers are present to maintain the devices upright and in
proper location. [ntermediate Term stationary work areas
should use Drums, Vertical Ponels or 42" tall fwo-piece
cones.

® Traffic
Operations
Division
Standard

I Texas Department of Transportation

TRAFFIC CONTROL PLAN
SHOULDER WORK FOR
FREEWAYS / EXPRESSWAYS

TCP(5-1)-18

FILE:  fcp5-1-18.dgn O%: TXDOT [oks TXDOT [ow: TXDOT | ck: Txpor}

WORK AREA ON SHOULDER woRK AREA ON SHOULDER ©T1xD0T February 2012 cont [sect] Jo8 | HIGHAAY
REVISIONS 6459/99] 001 | US 84, ETC.
218 oist county [ sweer o,

WACO| MCLENNAN, ETC. | 30




DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

- LEGEND
S S
N N % g lezZzZz2|Type 3 Borricade @@ |Chonnelizing Devices
g g 3 3 . 620-2 Truck Mounted
3 z 2 2 < 48" X 24" I3 [Heovy Work venicle @\ | pttenuator (TMA)
3 3 « @ = See Note 13
¢ & & R Trai ler Mounted Portable Changeable
H] END 8 Flashing Arrow Board Message Sign (PCMS)
£ @|G|G|G ROAD WORK ° - [sion <8 [rrotric Fiou
§ 620-2 A\ |Fiae 0o |Fiogoer
- 48" X 24"
2 - See Note 13 Minimum Suggested Maximum|
338 Desiroble . Spacing of Suggested
8¢3 Postea| rormuro| TOPET Lengths "L*|  channelizing  |Longtudinol
283 3 Speed | Formulo * % Devices Buffer Space
gal Shodow Vehicles g 0 | 11 | 12 | Ona On o B
ttg ¢ with TMA and — 3¢ ¥ ffset|Offsetloffset] Toper | Tangent
2 - high intensity xol=s x 45 450" | 495" | 540’ 45° 90’ 195
3 = rotating L B v 0
e R floshing, | L 50 500°| 550'| 600'| 50 100° 240’
3
§g3 § oscillating or 55 | | .y | 5507[ 6057 660 55~ [ 110 295"
S8 strobe |ights 60 600’ | 660°[ 720°| 60’ 120° 350"
gk “ 65 650°| 7157 7807 65 | 130" | 410’
Sg% @ 70 700'| 770" | 840" 70° 140° 475’
Cia | | t 75 750'| 8257] 900'] 75" | 150" 540
] 2% 80 800’ 880°] 960'] 80' | 160’ 615"
<
£§5 o [ ° %% Taper lengths have been rounded off.
F344 % g - L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
o8, | shadow venicie @ &
ith TMA d X
§;3 :;gh fnieggliy - 3 € TYPICAL USAGE
2386 | rotating, flashing, — S VOBILE SHORT SHORT TERM | [NTERMEDIATE LONG TERM
g§2 oscil IO‘Y:'\Q or . CW20-5TR DURATION STATIONARY TERM STATIONARY STATIONARY
0d strobe |ights ) 48" x 48"
;E‘E I I - See note 8 (See note 10) v 4 v
1 ond 7 -
gft ° N L GENERAL NOTES
2 "
ge2 [ L . 30" x 12 1. All troffic control devices illustrated are REQUIRED. Devices denoted with the
"§° ° c triangle symbol may be omitted when stated elsewhere in the plans.
258 = 2. Drums or 42"cones are the typical channelizing devices. For Intermediate Term
£ro o Stationory work, drums shall be used on tapers with drums or 42" cones used on
P ~ tongent sections. Other channelizing devices may be used as directed by the Engineer.
°3§ ] 3. All construction signs and borricades placed during any phase of work shall remain
&3}!3’ in place until removal is approved by the Engineer.
g m” a 4. The Engineer may direct the Contractor to furnish additional signs and barricades as
=.§"'Z‘: 'Y required to mointain troffic flow, detours ond motorist safety during construction.
E gc~8| L) 5. Static message boords or chongeable message signs stating the dote ond duration of
5 T5N] See note ° ramp or freeway lane closures shall be placed a minimum of seven (7) calendar days
T v ona 7 % . in odvance of the actual closure.
2l A ° 6. Phase 2 of the PCMS message should include oppropriate information formatted as shown
&l ° on BC(6), such os "MERGE LEFT," recommended advisory speed, delay information, or
a [ other specific warnings.
Is] L] 7. Duplicate construction warning signs should be erected on the medians side of freeways
2 PS i v where median width will permit and ftroffic volume justifies the signing.
8 Q o 8. The number of closed lanes moy be increased provided the spacing of traffic control
5i ¢ _= S devices, taper lengths and tangent lengths meet the requirements of the TMUTCD.
9 See note - 9. Warning signs for intermediate term stationary work should be mounted at 7' to the
§ 1 and 7 - bottom of the sign.
v go__s)-(sfg__ . 2 10.Worning signs shown shall be appropriotely altered for left lone closures. Nhen signs
Z > 8 RIGHT LANES) are mounted at 1' height for short term stationary or short duration work, sign versions
o S © CLOSED shown in the SHSD for Texas with distances on the sign face rather than mounted on
9 - RIGHT LN XXXX CW20-5aTR a ploque below the sign may be used.
s @ - " " 11.When possible, PCMS units should be located in advance of the lost ovailable exit romp
K CLOSED XXXX (See note 10) prior to the lane closure to allow motorists on alternate route. They may also be
e N AHEAD XXXX 8 relocated to improve advance warning in case of unanticipated queuing or congestion.
3 See note 8 3 c P 12,For Intermediate Term Stationary work at night, floodlights should be used to illumingte
]t e TA © PHASE 1 (5::A,.?§,e2 © - 3316;3|2. the work area ond equipment crossings. Floodlights shall not produce o disabling glare
< E condition for road users or workers.
o - — 2 RIGHT XXXX 13.The END l3OAD WORK (G20-2) s{qn may be omitted when it conflicts with G20-2 signs
o N -\ LANES XXX alreody in ploce on the project.
<1 3 X
] AXARA A 2
- XXXX
3 . . CLOSED ==k Texas Department of Transportation
pr PHASE 1 PHASE 2 % A shadow vehicle equipped with y 4 Traffic Operations Division Standard
N See note (See note 6) o Truck Mounted Attenuator is
: | | | 48" X 48" 1 ond T typically required. A shadow
=g vehicle equipped with a TMA shall
<3 be used if it con be positioned TRAFF Ic CONTROL PLAN
m= 30" to 100’ in odvonce of the
59 area of crew exposure without FREE“AY LANE CLOSURES
38| adversely affecting the work
&2 per formance.
o
Wg\\é TCP (6-1q) TCP (6-1b) CW20-1F
N 87 x a8 TCP(6-1)-12
&2 TYPICAL FREEWAY TYPICAL FREEWAY e e e 07 [T o 0T [0
== ©Tx00T__ February 1998 con [sect| 108 | HIGHWAY
. ONE LANE CLOSURE TWO LANE CLOSURE ey 645999] 001 | Us 84, ETC.
) o157 couny [ sweer ro.
=in WACO MGLENNAN, ETC. | 31

70T




DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

LEGEND

§§' I 5 [czZz7z2|Type 3 Borricade @@ |[Chonnelizing Devices
"g o ° {} {} 4} {“\_ Truck Mounted
22 3 3 5 s I3 [Heovy Work venicie | @S [47¥en ator cium

rs £ £ -
§86 @ @ —_— g § Eé? f 247 Trailer Mounted Portable Changeable
..3‘:“ END 3 2 (See Note 4) Flashing Arrow Boord Message Sign (PCMS)
bEe ROAD WORK & e : :

= ¥ -2 [Sign <ZI Traffic Flow
22 620-2

:§ 48" x 24" O\ Flag Lo |Frogger

e (See Note 4)

G @ Minimum Suggested Maximum

Desirable Spacing of Suggested
Taper Lengths "L" Channel izing Longitudinal
* %

Formulo Devices Buffer Space
5"

g
8%

| | 10° 11’ 12" On o on a
offset|Offsetoffset| Toper | Tangent

45 450'] 495°| 540 4a5° 90’ 195°

e 50 500" | 550°| 600" 50" 100" 240
55 L=WS 550'| 605 660" 55° 110" 295
60 600" | 660"| 720" 60’ 120" 350’
65 650'| 715'| 780’ 65° 130" 410’
| 70 700°| 770 | 840" 70’ 140" 475’

TxDOT gssumes No responsib

75 750 | 825 900 75’ 150" 540"
80 800'| 880'| 960'| 80’ 160" 615’
%% Taper lengths have been rounded off.

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

|
A
30°
Min,
Work Spoce

>
L4
>

¢® § 8 8 8 § §# 8 8 8 § 8 8 8 @8 ® @ 8 @ 8§

Shadow Vehicle
with TMA ond

high intensity
rotating, flashing, TYPICAL USAGE
| oscillating or

: SHORT SHORT TERM | INTERMEDIATE LONG TERM
strobe lights MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY

4 v v

RAMP GENERAL NOTES
CLOSED ' 1. All traffic control devices illustrated are REQUIRED. Devices

R11-2bT denoted with the triangle symbol may be omitted when stated
48" X 30" elsewhere in the plons.

W25-17 A ADDED LANE Symbol (CW4-3) sign moy be omitted when sign
28" x 48" between ramp and mainlane can be seen from both roadways.
10" (See note 1) See "Advance Notice List" on BC(6) for recommended date
ond time formatting options for PCMS Phose 2 messoge.
a 4. The END ROAD WORK (G20-2) sign moy be omitted when it
conflicts with G20-2 signs already in place on the project.

ROAD
WORK
AHEAD

48" X 48" @

CW20-1D | |

»

Shadow Vehicle
with TMA and

high intensity
rotating, flashing,
oscillating or | |

XX

MPH

CW13-1PA
24" X 24"
(Plaque

See note 1) | |

ted

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 resulti

DISCLAIMER:

strobe Iion?s\

until work space is 1500°
post entrance to freeway

| Romp to remain closed

%A shadow vehicle equipped with a Truck Mounted Attenuator is

typically required. A shadow vehicle equipped with o TMA shall
o N be used if it can be positioned 30 to 100" in advonce of the
8 area of crew exposure without adversely affecting the work

@ @ | per formance,

Shoul der

Shoul der
B
e
o>
L 4
1/3 L

ENT_RAMP XXXX
_@ TO BE XXXX

L]
s Additional requirements for lane closures and advance signing
[ CLOSED X XXX shal | be as shown on TCP (6-1) or as directed by the Engineer.
- PHASE 1
L)
°
s
[)

PHASE 2
| (See note 3)

500"

B |
See TCP(6-1)for
Lane Closure

o Details and
Additional

Signing. - "“\
slalala |

173 L

=t Texgs Department of Transportation
y 4 Traffic Operations Division Standard

DI04 «

See TCP(6-1) for
Lane Closure
Details and
Additional
Signing.

TRAFF[C CONTROL PLAN
Cazore 20 WORK AREA NEAR RAMP

TCP (6-2a) TCP (6-2b) TCP(6-2)-12

FILE: +cpb-2.dgn on: TXDOT [k TxDOT [owsTxDOT [ek: TxDOT]

ENTRANCE RAMP OPEN ENTRANCE RAMP CLOSED ©T00T_February 1994 | ow [see] s | mower

FILE: T:\WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC_(6459-99-001)\Standards\TCP (6-2)-12. don

DATE: 10/26/2023 9:00: 13 AM

WORK WITHIN 500° OF RAMP e [ R

4-98 WACO| MCLENNAN, ETC. | 32




DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

LEGEND
§§ ®|G|®|® N 5 lezzZz2|Type 3 Borricade ®® |[Chonnelizing Devices
55 3 bt - Truck Mounted
o8 ] 5 AN [T [Heovy Work venicie | @S [aftenuator (TWA)
€8¢ 3 35 § & Trailer Mounted Portable Changeable
ng 2 2 v Flashing Arrow Board Message Sign (PCMS)
g:g v 5 XY -2 [Sion <ZI Traffic Flow
o
§;§ | | EXIT NI 0o |Fiagger
2
; b
3 / —
<0 r—y Minimum Suggested Max imum
g,‘;g Existing ' De:irnl::'s . Spacing o Suggested
. oper s “L" 99 Iges e
Zgg Shadow Vehicle IQ Rostedl rormuia pe ;";2 chonnel izing Ezv;g;ms-;gg;
§l’u with TMA and 7\ 10° | 11 [ 12’ On o on a “B”
“o9 high intensity | LR 0 fse|0f fset|offset| Taper | Tangent
ggg o gsnina, - 75 750°] 495'| 540'| 45~ | 90" 195"
So
‘gg strobe |ights—{ 50 500'| 550'| 600" 50" 100" 240"
5y * 55 550" 605’ 660°'| 55° | 110’ 295°
=) . u L=WS
2ee 55 8 60 600 | 660'| 720°| 60" | 120 350"
223 8 G @ % 65 650" 715'| 780°| 65 | 130 210"
gxe Shadow Vehicle o= 8 70 700'| 770’ | 840" 70’ 140’ 475’
3t ¥ with TMA and T g R11-20T ; ; ; ; ; ;
T3 o 5 high infensity & 48" X 30" 75 750" 825' 900 75 150 540
gg\g rotating, flashirg, L ¥ 80 800’ | 880'| 960°'| 80’ 160" 615"
:§8 ° 2?55&;“7;2&2'_ 2 EXIT XY %% Taper lengths have been rounded of f.
:E: L * L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH
30 ®
§§; :. o RAMP »» . . Street B TYPICAL USAGE
a Y ] SHORT SHORT TERM | [NTERMEDIATE LONG TERM
%2% | s |e CLOSE . ;' MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
2 R11-20T [] -
oS o ..J\‘ 48" X 30" § EXISTING 4 4 4
HT) o0 s © | | t - 4N | AN GENERAL NOTES:
v
:§g e '] RAMP 1. All traffic control devices illustrated are REQUIRED. Devices
e - o CLOSED denoted with the triangle Symbol moy be omitted when stated elsewhere
¥ o i
Sz‘g | ROAD L] AHEAD S in the plans.
CW. -
£380 WORK . 48" X 48"
5585 AHEAD
P o W20-1D .
32"E§| . 48" x 48" %
@ E:& ° XX - l‘
5 % . @
n [) XX
A MPH . @
Lel
p CW13-1P v EXIT
< | | F 24" X 24" - ° . %A shadow vehicle equipped with o Truck Mounted Attenuator is
& (Plaque N | | | W typically required. A shadow vehicle equipped with a TMA shall
b - See note 1) A - 4 Existi be used if it can be positioned 30° to 100’ in advance of the
8 ] 11 ] "o area of crew exposure without adversely offecting the work
g & See TCP(6-1) for per formance.
? e ~ Lane Closure
8 Details and
a Additional Signing.
o EXIT XX
f={
g . ] | Street A
$ . ree Additional requirements for lone closures and odvance signing
S '- | L ’ shall be as shown on TCP (6-1) or os directed by the Engineer.
< [}
€ ) i /
[) N
g | | . / Existing
g [)
I [ —y
8| See TCP(6-1) for °
i Lone Closure =
3 saairionot stgming. | 7 STREET B USE ==t Texas Department of Transportation
= g G G G G | I ExIT STREET A y 4 Trafflc Operations Division Standard
o f—1 | [cosen EXIT
: N .
25 Or, as an option when
<3 exits ore numbered TRAFF IC CONTROL PLAN
<2
-
=2 EXIT XY USE AREA Yi RAMP
I3 OR AM
82 CLOSED | [ EXIT xx WORK AREA BEYOND
o~
@
"
o<
o - Ploce 1 mile (approx.)
SZ TCP (6-3a) TCP (6-3b) in advance of Street A TCP (6'3) - l 2
= exit
NE . FILE: tcp6-3. dgn on: TXDOT [k TxDOT [ows TxDOT [ek: TxDOT]
C:’E ENTRANCE RAMP OPEN EX I T RAMP CLOSED ©Tx00T__February 1984 | cowt [sect[  ws | nicwnar
. REVISIONS 645999 001 [US 84, ETC.
S TRAFFIC EXITS PRIOR TO CLOSED RAMP Lo e TR R
4-98 8-12
=3 WACO]_MCLENNAN, ETC. 33
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exits ore numbered

EX1T XX USE WORK AREA AT EXIT RAMP
CLOSED EXIT XY TCP (6-4b)

N

TCP (6-4a) TAoCe e opere:) EXIT RAMP OPEN TCP(6-4)-12

in advance of closed ramp.

FILE: tcp6-4. dgn on: TXDOT [k TxDOT [ows_TxDOT [ek: TxDOT|

EXIT RAMP CLOSED ©Tx00T_Feburary 1094 | e [sect] oo | wivwmar

645999 001 |US 84, ETC.

TRAFFIC EXITS PAST CLOSED RAMP o b T

LEGEND
rc
S.g Type 3 Borricade ee ?gggl;ellzino Devices
“ L L
58 § ANANAEA
28 HEAITATEA N < & LB [reovy woric venicre @ Tk 20 S
5 2
5,8 2 2 XY . 8 Existing Trafler Mounted Portable Changeable
§gw @ @ N EXIT .§ é Exit Gore Flashing Arrow Board Message Sign (PCMS)
ENES ;
Qég T N § ] Sign - |sion <:| Traffic Flow
& ﬁ Existing -z O\ |Frog Oo| Frogger
25: u-‘r.\imw\ Suggested Maximum
%t Desirable e Spacing of Suggested
-‘-’§u’z Posted| ¢orm1of TOPET Lenoths "L Channelizing  [Longitudinal
§ ae Speed * % Devices Buffer Space
[y 10° 1 [ 127 on o on a "B"
a_g 0f fset|Offsetloffset| Toper | Tangent
gfg a5 450°] 4957 540'| 45~ | 90" 195
-.g 50 500°| 550°] 600°| 50' 100° 240°
ggk 55 L=WS 550'| 605'| 660 55° 110" 295
2ee EXIT 60 600°] 660° 720°| 60" | 120" 350°
082 EXIT XY a 65 650'| 715'| 780’ 65° 130" 410"
FEi | 70 700" [ 770°[840°[ 70" | 140" 475"
T3 Street B . 75 750°| 825 900'| 75° | 150’ 540’
ebr e 80 800°] 880°| 960°'| 80" | 160" 615
£55 ’ 3 CDs at 60’
»8 8 ° spacing %% Taper lengths have been rounded off.
°§" Ty 153 L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
E"é Existing 2 200°
2 w - Qapprox. gap|
<
¥§ls [¥x] ¢ TYPICAL USAGE
3§m g s MOBILE SHORT SHORT TERM | INTERMEDLATE LONG TERM
"°§ EXIT -5 CD? at 60 DURATION STATIONARY | TERM STATIONARY STAT IONARY
= 2 spacing
143 Nl i v v
fep
138 | GENERAL NOTES
#2890 . I. All traffic control devices illustrated are REQUIRED. Devices
s RAMP S G G denoted with the triongle symbol may be omitted when stated elsewhere
e =3 in the plans,
3°§ CLOSED |R11-20T 3
&gg’ —————48" x 307 RIS * 2. See BC Standords for sign detoils.
WIEw®
=
Zgown
Eg';'éél — Shadow Venicle
a € o Shadow Vehicle with TMA ond
S oY g with TMA and high intensity
M § nign intensity rotating,
M rll rotating, flashing,
é £ o|lE flosn:ng: oscil |o¢'ing or %A shadow vehicle equipped with a Truck Mounted Attenuator is
ol g = 8 oscillating or strobe |ights typically required. A shadow vehicle equipped with a TMA shall
e —strobe lights @ be used if it can be positioned 30’ to 100’ in advance of the
g | | area of crew exposure without adversely affecting the work
Y formance.
§ ] RAMP EXIT XX OE:EN ‘ Per
g . CLOSED| R11-20T .
& @ . . Street A £5-2
b 4> 4 > 48" X 36"
3 s 2
S
3 @ 3 -
o <] Existing Additional requirements for lane closures and advance signing
o 2 shall be as shown on TCP (6-1) or as directed by the Engineer.
<
E L RAMP - |
I
- N
9 a CLOSED N
g . AHEAD
< [ CW20RP- 3D
& 48" X 48"
3 - See TCR(6-1) for See TCP(6-1) for =k Texas Department of Transportation
= Lone Closure STREET A USE Lone Closure l
= Details ond Detoils ond TraffIc Operations Division Standard
- B Adaitional EXIT STREET B Agaitionol
iy o Signing. CLOSED EXIT Signing.
z 2 or, 05 o0 oot ion wnen TRAFFIC CONTROL PLAN
2
g
4
2
o
rd
<
o
=
O
=
=
>
b
o
=)
o

DATE: 10/26/2023 9:00: 15 AM

WACO| MCLENNAN, ETC. | 34
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% : : : : é LEGEND
o
§§ G G @ @ é :;\, [czZz7z2|Type 3 Borricade @@ |[Chonnelizing Devices
v 5 v 2 & Truck Mounted
i3] s 3 v 2 I3 |Heovy work venicte PN |4 Tenvaror (A
»Z = 2
€8¢ 3 3 Trailer Mounted Portable Changeable
Ce3 & g Floshing Arrow Boord Message Sign (PCMs)
g:‘f -2 |Sign <ZI Traffic Flow
o
22 A\ |Fiea Lo |Fiogger
Fas
@
% g 8 Minimom Suggested Moximum
2 a Desirable e Spacing of Suggested
283 Posted] o o| ToPer Lengths “L™ [ channelizing  fLongituginal
§m3 ¥ Speed * % Devices Buffer Space
ov, 3 | —Shadow Vehicle S RN on o on a "B
“o9 4 with TMA ond = of fset|offsetjoffset| Toper | Tangent
gig v high intensity Shadow Vehicles 45 450'[ 495 540" 45" 90" 195
3 % aoming :f;h" mﬁeﬂg‘;’,y 50 500" 550°| 600°| 50" | 100" 240°
3
§gx = oscillating or & rotating, 55 | .y | 5507[ 6057 6607 55" | 110 295"
§:2 strobe lights o|8e | ;;g?’;‘::gv.ng or 60 600" | 660" | 720" 60’ 120" 350"
b i i n n 7 7 T g
282 29 strobe |ights 65 650'| 715°| 780'| 65 130 410
biaks = 70 700'| 770" | 840’ 70" 140’ 475"
s ofge 75 750°| 825 900'| 75° | 150’ 540’
ging a5 80 800" 880°'| 960°'| 80" | 160" 615
H < Existing Exit
:38 o;;e é?gn X %% Taper lengths have been rounded off.
°§“ . R L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
855 >— Existing Exit EXIT
§$u Gore Sign
285 el
Y . e TYPICAL USAGE
208 e ® 48"x42" VOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
©Es P ® DURATION | STATIONARY | TERM STATIONARY | STATIONARY
fep . 7 7 7
S & AN
50 " GENERAL NOTES
252
-
20 2 1. All traffic control devices illustrated are REQUIRED. Devices
o g - denoted with the triongle symbol moy be omitted when stated elsewhere
o8 in the plans.
85+
Isl: » .o
Sges | =3 2. See BC standards for sign details.
Rl A [ExiT
2 Le g 8 N ‘ OPEN 3. If adequate longitudinal buffer length "B" does not exist between the
o %ol ” 8 work space and the exit ramp, consideration should be given to closing
X 0, E5-2 the ramp.
0 48" X 36"
© »
Q. +1
3] ?
% 2 - %A shadow vehicle equipped with a Truck Mounted Attenuator is
E B typically required. A shadow vehicle equipped with a TMA shall
S| I be used if it con be positioned 30 to 100" in advonce of the
g oreo of crew exposure without odversely offecting the work
s . —y per formance.
v £=3
2 g
s .
¢ | exi <
2 3
& ‘ OPEN o
2 N Additional requirements for lane closures and advance signing
3 N Eg:zx 36" shall be as shown on TCP (6-1) or as directed by the Engineer,
< 3 See TCP(6-1) for
< w __Yy Lone Closure
| Details ond
é —_y Additional Signing.
o
)
S| See TCP(6-1) for = s
3 o Lane Closure 7 Texas Department of Transportation
= Details ond Traffic Operations Division Standard
- Additional Signing. —
o m
=3 » N
=z — =
0¥ ® "
25 IS ®|G|G|G TRAFFIC CONTROL PLAN
s —
H: WORK AREA BEYOND EXIT RAMP
AN TCP (6-5b)
o
88 TCP(6-5)-12
gf TCP (6-5q) EX I T RAMP OPEN FILE: +ep6-5.dgn DN TxDOT“cK: TxDOT‘Dw:‘ TXDOT_[ox: TXDOT]
2& ©7Tx00T_ Feburary 1998 cont | sect 408 HIGHHAY
2 TWO LANE CLOSURE WITHIN oy 9% |l e T
S4 EXIT RAMP OPEN 1500° PAST EXIT RAMP 191 8 i ] s
=) 49 812 WACO MGLENNAN, ETC. | 35
205




DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5
A
LEGEND
@ 0 G é lezzZz=2|Type 3 Barricade @@ |Channelizing Devices
- . Truck Mounted
S ChzosC . | | cwzsc . I3 |Heovy Work venicle @\ |attenuator (TMA)
2 X X cwgoso-l_ 48" x 48" Trailer Mounted Portable Changeable
» | [ 48 48 Flashing Arrow Board Message Sign (PCMS)
4
E 2 |sign < Jirarric Frow
x<
-; %WZOSG‘-‘I | ‘I 0\ Flag ELO Flagger
T, 48" x 48"
Ea <G <&
oot
-‘-’§«’: _
+ao
8o, Minimum B
Suggested Mox imum|
t\ég r—<> <> bosted| ‘o . Dési[cbl?h Spucin? ?;I m;;;.\w Suggested
ormy oper Lengths Channel izing itudi
2 wg | | Speed * % Devices s"?‘)’(f"" o eer aas
i x T S R I
§3)§ ﬁ* o 0f fset|0ffset{0ffset| Toper | Tangent
o9 ~°_' | 30 2| 150'[ 165'| 180" 30" 60’ 120" 90’
¥ "= 35 L.% 205 225 245'[ 35° 70" | 160" 120°
XL o|ge 40 265°] 295" | 320° 40’ 80’ 240 155°
:‘-’,§ af | a5 250" | 495'] 540'| 45" 30 320 195"
gin. 5 = 50 500'| 550°| 600" 50° 100 400’ 240
’8% CW20SG-1 L] ) ™ | | 55 L=WS 550'| 605'| 660’ 55" 110° 500" 295"
5 87 x 48 | | '4@ 1 tee Note 8 y | Ch205C - 60 600'| 660'[ 720'| 60" | 120" | 600" 350°
§;§ CW20SG-1 CW§0'5TR_ / 65 650'| 715°| 780" 65° 130" 700" 410"
iy | | < 87 x 480 x| ®Tx | | x| onzo-sm ) 770 700"| 770" 840" | 70" | 140" | 800" 75’
§§,, | | 75 750" 825°1 900'] 75 | 150" | 900’ 540
g=§ - 1 . % Conventional Roads Only
vgs | | | | | | %% Taper lengths have been rounded off.
L =< L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
éeg cw20751R =| QRS-
Bt | | ot/ GuEosIR, | | 48" x a8 | | CH20-5TL
289 . 28" x 48
T
¥ o
Py
Py
";35 ARV WV | O Gl H WORKERS [N BUCKET TRUCKS SHALL NOT
;:35 WORK ABOVE OPEN LANES OF TRAFFIC.
qgee CW205G-1 W205G- 1 CW20SG-1
il 8" x 48 P i Gh20sC 1.
2 So
s NEAR SIDE LANE CLOSURE FAR SIDE RIGHT LANE CLOSURE FAR SIDE LEFT LANE CLOSURE
SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STAT[ONARY SHORT DURATION OR SHORT TERM STATIONARY

GENERAL NOTES

1. The minimum size chonnelizing device is the 28" cone. 42" Two-piece

CW20SG-1

48" x 48" cones, drums, vertical ponels or barricades will be required when
N/ the device must be left unattended ot night.
CW20SG-1
48" x 48" 2. Obstructions or hazards at the work area shall be clearly marked

ond delineated ot all times.

3. Floggers and Flagger Symbol (CW20-7) signs may be required according
to field conditions.

4. Vehicles porked in roodway shall be equipped with at least two
hign intensity rotating, flashing, oscilloting or strobe type lights.

5. High level warning devices (flag trees) may be used at corners of

the venhicle. SHEET 1 OF 2
©omi ® Traffic
10" min, 6. wnenbwoﬂ: °:"?'“;'I“ :n:e per;ormed e; existing tsj-gm;z,e 7ne.signals j Ogeratlons
may be placed in flashing red mode when approved by engineer. . ivision
‘ Vol 1 existing signals do not have power, All-Way Stop (R1-1 and R1-3P) I Texas Department of Transportation Standard

signs may be implemented when approved by the engineer.

T
Typical

7. For Short-Term Stotionary work the buffer spoce "B" from the obove

table should be used if field conditions permit. For Short Duration TRAFFIC SICNAL WORK

(less than 1 hour) any buffer space provided will enhance the
saofety of the setup. TYPICAL DETAILS

8. The arrow board at this location may be omitted for Short Duration

T: \WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC (6459-99-001)\Standards\WZ (BTS-1)-13.don

=

E

~

I3

S

&

- CW20SG-1 work if the work vehicle has an arrow board in operation. As on

~ 48" x 48" option, the arrow board may be placed at the end of the taper in

4 the closed laone if spoce is not available ot the beginning of the taper. wz (BTS_ ] ) - l 3

S

b4 CW20SG-1 . .

~ H - 9. Signs and devices for the NEAR SIDE LANE CLOSURE may be altered for FILE: wzbts-13.dgn on: TxDOT [ck: TxDOT [ow: TxDOT [ck: TxDOT]
3 48" x 48 OPERAT IONS lN THE lNTERSEcT ION a left lane closure by using o LEFT LANE CLOSED (CW20-5TL) and adding © 7007 Boril 1992 oot Sm“ o5 ‘ T H,JHW

- SHORT DURATION chonnelizing devices on the centerline to protect the work space from REVISIONS 645999 001 | Us 84, ETC
. ol opposing traffic. . .
Yy 2-98 10-99 7-13 oisT counr [ sveer o,
= 4-98 303 WACO MCLENNAN, ETC. | 36

NK)
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S WORK | 620-50P Temp%rar)“ T:afdﬁc IBarrier CW?C‘SG .
- | ROAD WORK (4350 i 24" ZONE |36 x 24 OBEY (IS e Note 4 below 0 4}
] 4} SIGNAL NEXL X MLES TRAFFIC| o 57 WARNING Work Area
£ WoRK FINES [367 % 36+ Sons | T
y » | AHEAD o e20-61 DOUBLE S I\ N I\ +
CW205G-1 e |48 x 30" [T | R20-50TP R20-3T ~1 | ————
§ PN 8 | s, A L O M <§. ] =< = I T T 0 <l>
> = 48" x 48" 10" Min. <
2 | X X X X BN f >
8 S
2 WORK AREA , l ) -| -| -| 1 1 N , [ T T 1 1 1 T 1 [ |
2 L q I f I [
| MoTol1] bhagil
5 % ‘ e ole SIDEWALK DIVERSION vle
<262
+ 3% _—— — - — — —t _—— = = — - —
8o, >  MAJOR STREET o>
mgm NOTES SIDEWALK CLOSED SIDEWALK
] % T cLoseD
T I. Project signing as shown shall be in place
§§8 ROAD WORK whenever signal contract work is in progress. R9-11aR 59-9 R ;2 Icnl.2
£8 620- 24" x 12" 4" x 12" tox o2t
280 G20-5aP [ WORK 329 i 18" 2. For closely od;o-mnq projects, odvmce signing
S 36" x 24"| ZoNE | G20-5T may not be r in advance of each IV 4> < {H
w33 R20-5T TRAFFIC| 48" -n:srsec:-on, b\;n’gnly in ugvclnce’of ‘h$ ' s
9xe STATE LAW - intersections a e project Iimits. Actua
sm- | Y—— 36" x 36"| FINES locations will be as directed by the Engineer. I L Ve N L I\ K |
:-C§ 2%9-3142“ R20 SoTP DOUBLE %?-gr.‘w" 3. Advonce signs shall be removed when signol L
x —— . Adve
g',"g x 18"| womese CWz0sG-1, construction operations are no longer <& Work Area
:§8 e 48" x 48 ' under way, os directed by the Engineer.
:g: 4. Worning ston spocing shown is typical for both <> <>
Bt TYPICAL ADVANCE SIGNAL PROJECT SIGNING sirecrior N ¢ N
H B 5. See the Table on sheet 1 of 2 for Typical
égz FOR LONG TERM and INTERMEDIATE-TERM STATIONARY WORK OPERATIONS vorning sign spacing. | | | & “ 4}' | | SIDEWALK DETOUR | | | o " Gl | |
wa
;?E GENERAL NOTES FOR WORK ZONE SIGNS REFLECTIVE SHEETING
°6& -
Lo 1. Signs shall be installed ond maintained in o straight ond plumb 1. All signs shal | be retroreflective and constructed of sheeting meeting gzl‘ 236' See Note 8
o2 condition. the requirements of the DMS and color usage table shown on this sheet. Zee b):ofe 6 SIDEWALK
"% g - -
:§g 2. WNooden sign posts shall be painted white, SIGN SUPPORT WEIGHTS A 52.':(0?2. CLOSED gg.':("‘z.
= 3. Borricades shall NOT be used 0s sign supports. 1. we-mts used to keep s-ms from turnmg over should be sandbags J
TP filled with dry, cohesionless material. %3
50 4. Naoils shall NOT be used to ottach signs to ony support. cWil-2
g 2. The sgndbggs will be tied shut to keep the sond from spilling ond e | " "
§§85 5. zn 5;22’.,’“‘,‘#; Ee installed in accordance with the plons or as to maintain a constant weight. gge zozg s
rec ngineer.
Ez}ggs ! Y 9 3. Rock, concrete, iron, steel or other solid objects will not be =
SFoEY] 6. The'g:mg?c:‘gg snat! furnésh the sign ges Ea snowr(-s;‘g the plans or permitted for use as sign support weights. 25415;972_ o u @ CW16-7PL olo
i) in “Standard Highway Sign Designs for Texas” - -
g E;'.'l.’ ! ionway Sig e 4. Sandbags should weigh a minimum of 35 Ibs and a maximum of 50 Ibs. Lol 24" x 12 Work Area
7. l’he Contractor shall_furnish sign supports and substrates listed in ﬂ
- he “"Compliont Wov;; Zone ;ra:f-c Control Dg&-’cs List" (CWZTCD), 5. Sg;‘d:a?s shall I:e m‘:-:ggegf g g:rgt;ls Tgie:'-‘g; :ng;;eml ngg' be used, T
V, -nstolled as per the manufacturer’s recommendations. vehicular impact. + sut ire i ubes, used. - — -
5 8. Temporary signs that have damaged or cracked substrates and/or 6. Rubber ballosts designed for channelizing devices should not De used <’
~| lomaged or marred reflective sheeting shall be replaced as for ballast on portable sign supports. ign supports designed and ESa— —_—
=z directed by the Engineer. v:bcr;;lfocfured with rubber bases may be used when shown on the CWZTCD <> :{>
9 ist,
Pl 9. ldentification markings mo: only on the back of the si =
5 subsﬂl-o;e. ll’he xnlvu?l -5'1' of lenars and/or company logos uggd 7. Sondbags shall only be placed along or loid over the bose supports \I f = \I If
‘g for identificotion shall be 1 of the troffic confrol dev-ce cn: shall no:hge ?useended a;g\_l':nqround | |
level or hung with rope, wire, chains or other fastners. 00 | | | | | | “ | | |
b RS Danoq” ec?wgoa ﬁs;:dsnoll be replaced. Splicing wood posts shall be on':ceu along the length of the skids to weigh down the AN (oAl AN
| wi not be al lowed. sign suppor
= R9-10DBL
ol 8. Sandbags shall NOT be placed under the skid and shall not be used to SIDEWALK CLOSED 157 N
S| DURATION OF WORK Tevel Sign suppor1s bloced on $10pes. ’ ——p 24" x 12 CROSSWALK CLOSURES
S| 1. Work zone durations are defined in Part 6, Section 6C.02 of the CW20SG-1
o Texos Monual on Uniform Troffic Control Devices (TMUTCD). LEGEND 48" x 48"
br} =
9| e Sign
| SIGN MOUNTING HE[GHT
- h lizi i P TRIAl TROL
g 1. Sign neiont of Lono term/Intermediote-term worning signs sholl be os ae Chonne -z-n.o Devices EDESTRIAN CON
P shown Figure 6F-1 of the TMUTCD. ezzz2 |Type 3 Barricade 1. Holes, trenches or other hazords shall be odequotely protected by cover ing,
Z| del-neuhng or surrmnd-ng the hozard with orange plos'-c pedestrian
[l 2+ Sign heignt of Short-term/Short Duration warning signs shall be as fencing or longitudinal channelizing devices, or as directed by the Engineer. SHEET 2 OF 2
3 shown on Figure 6F -2 of the TMUTCD. DEPARTMENTAL MATERIAL SPECIFICATIONS 2. "CROSSWALK CLOSURES" as detailed above will require the Engineer’s opproval
ior to installation. ® Traffic
s| 3. Requlmory signs shall be mounted at least 7 feet, but not more than prior t 8 N o P
=] - 3. R9 series signs shown may be placed on supports detailed on the BC standards perations
3 feet, above the paved surface regardiess of work duration. SIGN FACE MATERIALS | OMS-8300 or CNZICD 1151, or when fabr icated from approved |ightweight plastic ITexas Department of Transportation s’i;",’,ﬂ;’}'d
I REMOVING OR COVERING FLEXIBLE ROLL-UP REFLECTIVE SIGNS | DMS-8310 ?ws:rmes;umey moy be mounted on top of a plastic drum at or near the
E ocation shown.
| " 4, For speeds less than 45 mph longitudinal onmnel-gmg devices may be use?
=3[ 1. Wnen sign messoges may be confusing or do not apply, the signs instead of traffic barriers when approved by the Engineer. Attenuation o
:5 snol; t:: ;Smengding gmle'ely covered, unless otherwise COLOR USAGE SHEETING MATERIAL blunt ends ond instal lation of water filled devices shall be as per BC(9) TRAFF I C S I GNAL WORK
= approvi i
- ORANGE | BACKGROUND R TYPE C HEETING ond manufacturer's recommendations.
6‘9 2. Wnen signs are covered, the material used shall be e opague, such TYPE Br O E Cry SHEETI 5. Location of devices are for general guidance. Actual device spacing and BARRICADES AND SIGNS
=+ as heavy mil black plastic, or other materials which wil 'oovg( WHITE BACKGROUND TYPE A SHEETING location must be field odjusted to meet octual conditions. i
&2 the em-re sign face and maintain their opaque properties under 6. Where pedestrians with visual disobilities normally use the closed sidewalk
o auts le headlights ot night without damoging the sign sneehno. BLACK LEGEND & BORDERS| ACRYLIC NON-REFLECTI[VE SHEETING Detectable Pedestrian Barricades should be used instead of the Type 3
g 8or 10p, or heavy %'e{-als gScn os plywoocl or aluminum shal I not Barricades shown.
NS ), i .
F be used to cover signs. o e oroaere oo o - p— 7. The width of existing sidewalk should be maintained if practical. WZ(BTS-2)-13
SQ . . y pre-qualified pr s sha e used. A copy o e 8. Povement markings for mid-block crosswalks shall be paid for under the
g; 3 2‘.”92 }‘322,"' other ednesive material shall NOT be offixed to o “Compliant Work Zone Traffic Control Devices List" (CWZTCD) appropriate bid items. FiLe: wzbts-13.dgn on: TXDOT [k TxDOT [owsTxDOT [ek: TxDOT]
Sk 4. Sions ond anchor Stub sn |1 be removed and holes back fi11ed upon describes pre-qualified products and their sources and may 9. !m‘r’is:g'c'l‘fi?';eg'g:'; I"e“el nesg::&g?ymeingﬁ ‘l’r'lwc s ude“mgg'sg?g:ﬁv'y ©Tx00T hpril 1992 con [sect|  we | e
. 1 al 5 a Vi 1 H ']
o cot%lehon of the work. be found ot the following ‘_"D uddres.s. X . features consistent with the features present in the existing pedestriaon FEvisions 6459/99] 001 [US 84, ETC.
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TWO-WAY APPLICATION

warning sign TABLE 1
ne ond rumble strip Flagger to |
52 sequence in . Flogger ot |* og?:‘ﬂo e
5% t_:pposﬂ'e direction| (Length of Work Arrays
oz is some os below. Area)
€8s . < 4,500 !
§2g 1/8 Mile 54500 2
2:; 174 Mile < 3,500 !
28 ! > 3,500 2
e
Eaa 172 Mile < 2,600 !
e > 2,600 2
2355
2% < 1,600 1
ges 1 Mile *
283 ! > 1,600 2
sal L . -
8% o o > 1 Mile N/A 2
tgg ° o
] 3 3
T < <
llg w w
£26
g8
ST
g2
g s te 8
e e | —See note
£35
»8 8 ees
35-
B -
58
i
0
:}gé - *
o&b x
262
éu. . by
22 JRumble Strip -
=5 |Array
280 | (See note 1) —
£
P x
*af N
&33’ S
5585
Zgon
3" 0¥ ¢ - *
oS,
2 ©579
o
)
)
@
5 x
o
=|
z
g|Rumble Strip
5| Array
‘g (See note 1)
&S| The secona - *
Z|Rumble Strip
S| Array is required
2l when the ADT
2] thresholds in
o Table 1 indicate | § 5 x
©| the need for 2 ° o
©| Arrays. § §
§ wv) w
z
o |-
« Cw17-2T
3 48" X 48"
3 > (See note 2)
o3|
i
iz - —
m2
=2
83
5.% CW20-1D
0% WZ (RS-1qa) 48" X 48
o)
{F
N Q)
© <
N7
=
2 RUMBLE STRIPS ON ONE-LANE
)
=
<
o

FILE:

-
-
o}
o
2
o
c
v
Rumble
Strip
Array .
(See
note 1)
Rumb le
Strip
Arrays
(See
note 1)
*
I I
o o
o o
> >
o o
oy oy
» »
CW20-1D
48" X 48"

WZ (RS-1b)

RUMBLE STRIPS FOR LANE CLOSURE
ON CONVENTIONAL ROADWAY

GENERAL NOTES LEGEND
1. Eoch Rumble Strip Arroy should ezzz2 | Type 3 Barricade @@ |channelizing Devices
consist of three rumble strips spaced ij . Py Truck Mounted
center to center at the spacing shown Heavy Work vehicle Attenuator (TMA)
in Table 2, ploced transverse across Trailer Mounted Portaoble Chongeable
the lane at locations shown. Flashing Arrow Panel Messoge Sign (PCMS)
2. The CWI7-2T "RUMBLE STRIPS AHEAD" = |sien <a [rrorric Fiow
sign should be located after the 0\ Flog ELO Flagger
CW20-1D "ROAD WORK AHEAD sign and
spaced as shown. If traoffic is
observed to be queuing, or is D::?:nm Suggested Minimm
expected to queue beyond the Rumble post siroble Spacing of Sign Suggested
Strips, the CN17-2T sign and the Speca | omIO[  Toper Lenatns | chompelizing | spading [Longitudinal
first Rumble Strip Array may be * TR B IFR oo on o E"X" .B.“"
located upstream of the CW20-1D of7setoffset/orfeet| Taper | Tangent | PiStonce
sion as necessary to provide 30 o[ 1507 165'] 180° 30" 60’ | 120 90"
needed warning. 35 |- 4>-[2057 22572457 35" | 1o’ | 60’ 120°
3. Temporary Rumble Strips will be 40 265° 295: 320° ‘0: 50 240° '55:
considered subsidiary to Item 502, 45 450°| 495"| 540°| 45 90’ 320° 195
and shall be a product listed on the 50 500 | 550°| 600" 50" 100’ 400" 240"
Compliant Work Zone Traffic Control 55 LeWs 550°| 605'| 660 55" 110" 500" 295"
Devices. 60 600°[ 660°[ 720'| 60° [ 120" | 600" 350°
4. Remove Temporary Rumble Strips before 65 650: 7'5: 780, 65, '30, 700, “0,
removing the advanced warning signs. 70 700°| 770°| 840 70 140 800 475
75 750° | 825" | 900° 75" 150° 900° 540"
5. Temporary Rumble Strips should not
be used on horizontal curves, loose % Conventional Roads Only
gravel, soft or bleeding asphalt,
M %% Taper lengths have been rounded off,
:iszégsruf#ed pavements or unpaved L=Length of Taper (FT) W=Width of Offset(FT)
: S=Posted Speed (MPH)
6. Temporary Rumble Strips shall be
instal led and maintgined as TYPICAL USAGE
per monufacturer’s recommendations.
MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
7. This stondard sheet shall be used DURATION | STATIONARY | TERM STATIONARY | STATIONARY
in conjunction with other appropriaote Ve e
TCP stondord, TMUTCD typical application
or project specific detail for the
project.
8. The one-lane two-way application may
utilize o flogger, on Automated Flagger | ¢ signs ore for illustrative purposes only. Signs
Assistonce Device (AFAD) or o Portable required may vary depending on the TCP, TMUTCD
Troffic Signal (PTS). Typical Application, or project specific details
R for the project.
9. Replace defective Temporary Rumble
Strips as directed by the Engineer. % For posted speeds in excess of 65 MPH, it is
R recommended that spacing is increased as speed
10. Temporary Rumble Strips may be used 1imits incregse. Increasing spoce between rumble
on freewdys or expressways baosed on strips will improve effectiveness.
engineering judgment and written

direction from the Engineer.

TABLE 2
Approximate distance
Speed between strips in
an array

< 40 MPH 107

> 40 MPH & 150

< 55 MPH

= 60 MPH 20"

2 65 MPH % 35'+

jm

I Texas Department of Transportation
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TEMPORARY RUMBLE STRIPS
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»

No warranty of any
for the conversion
its use.

rom

>,

TxDOT gssumes no responsi

5

o

A.

y TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damages resulting fi
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The use of this standard is governed by the "Texas Engineering Practice Act”.

Kind is mode b

DISCLAIMER:
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10/26/2023 9:00: 19 AM

DATE:
FILE:

GENERAL NOTES FOR ALL ELECTRICAL WORK

The location of all conduits, junction boxes, ground boxes, and electrical services is 8
diagrammatic and may be shifted to accommodate field conditions.

Provide new ond unused materials. Ensure that all moterials and installations comply with
the applicable orticles of the National Electrical Code (NEC), TxDOT stondards and
specifications, National Electrical Manufacturers Association (NEMA), and are listed by
Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such
as Canadian Stondaord Association (CSA), Intertek Testing Services NA Inc., or FM Approvals
LLC can be considered equivalent to UL. Where reference is made to NEMA |isted devices,
International Electrotechnical Commission (IEC) Iisted devices will not be considered an
acceptable equal to a NEMA listed device. Acceptable devices may have both a NEMA ond IEC
listing. Foulty fabrication or poor workmanship in any moterial, equipment, or installation
is justification for rejection. Replace or reinstall rejected material or equipment at no
additional cost to the Department.

Miscel lagneous nuts, bolts and hardware, except for high strength bolts, may be stainless
steel when plans specify galvanized, provided the bolt size is !/ in. or less in diameter.

Provide the following test equipment as required by the Engineer to confirm compliance with
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
calibrated within the last year. Provide calibration certification to the Engineer upon
request. Operate test equipment during inspection gs requested by the Engineer.

Install grounding as shown on the plans and in accordance with the NEC. Ensure all metallic
conduits; metal poles; lumingires; and metal enclosures are bonded to the equipment grounding
conductor. Provide stranded bare copper or green insulated grounding conductors. Ground rods, 1
connectors, and bonding jumpers are subsidiary to the various bid items.

When required by the Engineer, notify the Department in writing of materials from the
Material Producers List (MPL) intended for use on each project. Prequalified materials are
listed on the MPL on TxDOT's website under "Roadway Illumination and Electrical Supplies."”
No substitutions will be allowed for materials on this Iist.

CONDUIT

MATERIALS

Provide conduit, junction boxes, fittings, and hardware as per TxDOT Departmental Material
Specification (DMS) 11030 "Conduit” and Item 618 "Conduit” of TxDOT's "Stondard Specifications
For Construction And Maintenance Of Highways, Streets, And Bridges,” lotest edition. Provide
conduits |isted under Item 618 on the MPL under "Roadway Illumination and Electrical Supplies.”
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
(LFMC) when flexible conduit is called for on galvanized steel rigid metallic conduit (RMC)

systems, Provide liquidtignt flexible nonmetallic conduit (LFNC) when flexible conduit is
called for on polyvinyl chloride (PVC) systems.

Provide galvonized steel RMC for all exposed conduits, unless otherwise shown on the plans.
Proper |y bond all metal conduits.

Unless otherwise shown on the plans, provide junction boxes with a minimum size as shown in
the following table, which opplies to the greatest number of conductors entering the box
through one conduit with no more thon 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
not applicable to the table, size junction boxes in accordance with NEC.

A

AWG
#1
%2
#4
#6
#8

5 CONDUCTORS
12" x 12" x 4"
10" x 10" x 4"
10" x 10" x 4"
8" x 8" x 4"
8" x 8" x 4"

7 CONDUCTORS
16" x 16" x 4"
12" x 12" x 4"
10" x 10" x 4"
10" x 10" x 4"
8" x 8" x 4"

3 CONDUCTORS
10" x 10" x 4"
8" x 8" x 4"
8" x 8" x 4"
8" x 8" x 4"
8" x 8" x 4"

Junction boxes with an internal volume of less than 100 cu. in. and supported by
entering raceways must have threaded entries or hubs identified for the intended
purpose and supported by connection of two or more rigid metal conduits. Secure
conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all
conduit entries ore on the same side. Mechanically secure all junction boxes with
an internal volume greater than 100 cu. inches.

Provide hot dipped galvanized cast iron or sand cast aluminum outlet boxes for
junction boxes containing only 10 AWG or 12 ANG conductors. Do not use die cast
aluminum boxes. Size outlet boxes according to the NEC.

Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT)
unless specifically required by the plaon sheets. When EMT is called for, provide
junction boxes mode from galvonized steel sheeting, listed ond approved for outdoor
use, unless atherwise noted on the plans. Size all galvaonized steel junction boxes
in accordonce with the NEC. Provide junction boxes for IMC conduit systems that meet
the same requirements for junction boxes used with RMC systems.

Provide PVC junction boxes intended for outdoor use on PVC conduit systems, unless
otherwise noted on the plans.

Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only
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
the plons and any portion of the RMC elbow is buried less than 18 in., ground the RMC
elbow by means of a grounding bushing on a rigid metal extension. Grounding of the rigid
metal elbow is not required if the entire RMC elbow is encased in g minimum of 2 in. of
concrete. PVC extensions are allowed on these concrete encased rigid metal elbows. RMC or
PVC elbows are subsidiary to various bid items.

When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal
conductors according to Item 622 "Duct Cable." At the Contractor’s request and with approval by
the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
conduit bid under Item 618. Ensure bored HDPE substituted for PVC is schedule 40 and of the same
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
the HDPE conduit to PVC (or RMC elbow when required) at the bore pit. Provide conduit of the size
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 ot all ground boxes ond
foundations.

Use two-hole straps when supporting 2 in, ond larger conduits. On electrical service poles,
properly sized stainless steel or hot dipped galvanized one-hole stondoff strops ore allowed on
the service riser conduit.

CONSTRUCTION METHODS

Provide ond install exponsion joint conduit fittings on all structure-mounted conduits ot
the structure’'s expansion joints to allow for movement of the conduit. In addition, provide
and install expansion joint fittings on all continuous runs of galvanized steel RMC conduit
external ly exposed on structures such as bridges at maximum intervals of 150 ft+. When
requested by the project Engineer, supply manufacturer’s specification sheet for expansion
joint conduit fittings. Repair or replace expansion joint fittings that do not allow for
movement ot 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 os o substitute
for the required exponsion conduit fittings.

Space all conduit supports at maximum intervals of 5 ft+. Install conduit spacers when
attaching metal conduit to surface of concrete structures. See "Conduit Mounting Options”
on ED(2). Install conduit support within 3 ft. of all enclosures and conduit terminations.

Do not attach conduit supports directly to pre-stressed concrete beams except as shown
specifically in the plans or as approved by the Engineer.

Unless otherwise shown on the plans, jack or bore conduit placed beneath existing roadways,
driveways, sidewalks, or after the base or surfacing operation has begun. Backfill and
compact the bore pits below the conduit per Item 476 "Jacking, Boring, or Tunneling Pipe
or Box" prior to installing conduit or duct cable to prevent bending of the connections.

When placing conduit in the sub-grade of new roadways, backfill all trenches with excavated
material unless otherwise noted on the plans. When placing conduit in the sub-base of

new roadways, backfill all trenches with cement-stabilized base as per requirements of
Items 110 "Excavation”, 400 "Excavation and Backfill for Structures”, 401 "Flowable
Backfill", 402 "Trench Excavation Protection”, and 403 “"Temporary Special Shoring.”

Provide and place warning tape approximately 10 in. above all trenched conduit as per Item 618.

During construction, temporarily cap or plug open ends of all conduit ond raceways immediately
after installotion 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
conduit and prove it clear in accordance with Item 618 prior to installing any conductors.

Ensure conduit entry into the top of any enclosure is waterproof by installing conduit sealing
hubs or using boxes with threaded bosses. This includes surface mounted safety switches, meter
cans, service enclosures, Quxiliary enclosures aond junction boxes. Grounding bushings on water
tight sealing hubs ore not required.

Fit the ends of oll PVC conduit terminations with bushings or bell end fittings. Provide and
install a grounding type bushing on all metal conduit terminations.

Instal | o bonding jumper from each grounding bushing to the nearest ground rod, grounding lug,
or equipment grounding conductor. Ensure all bonding jumpers are the same size as the equipment
grounding conductor. Bonding of conduit used as a casing under roadways for duct cable is not
required, if the duct extends the full length through the casing.

At all electrical services, install o 6 AWG solid copper grounding electrode conductor.

I Texas Department of Transportation

Traffic
Operations
Division
Standard

Place conduits entering ground boxes so that the conduit openings are between 3 in. ond 6 in.
from the bottom of the box. See the ground box detail on sheet ED(4).

Seal ends of all conduits with duct seal, expandable foam, or by other methods approved by
the Engineer. Seal conduit immediately after completion of conductor installation and pul |
tests. Do not use duct tape as a permanent conduit sealant. Do not use silicone caulk as a
conduit sealont.

File smooth the cut ends of all mounting strut and conduit. Before installing, paint the field
cut ends of all mounting strut and RMC (threaded or non-threaded) with zinc rich paint (94% or
more zinc content) to alleviate overspray. Use zinc rich paint to touch up galvanized material
as ol lowed under Item 445 "Galvanizing." Do not paint non-gaolvanized material with @ zinc rich

ELECTRICAL DETAILS
CONDUITS & NOTES

ED(1

)-14

paint as an alternative for materials required to be galvonized.
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Min Min‘
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CONDUIT HANGING DETAIL

r Bridge Deck

rd 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 A

nd is made by TxDOT for any purpose whatsoever.

CONDUIT MOUNTING CHANNEL
- g "SPAN" "WYox HY T
982 h o
R less thon 2° 1% x 1 %" | 12 ca. 9"?M/:2n
é z 2°-0" t0.2'-6" |1 %" x 1 %" | 12 Ga. Ex%angilgr‘l
_- s ey f.o" - " Anche
Z 5% >2'-6" 10 3'-0" [ 1 %" x 2 %" | 12 Ga. nenor Hex Nut, Split Lock

Washer Flat Washer
Channels with round or short slotted hole asher & Flat Washel

patterns are allowed, if the load carrying 1

capacity is not reduced by more than 15%. Hex Nut

Threaded Coupler Nut

Hex Nut

Rigid Metal
Conduit (RMC)

%" Dia.
Threaded
Rod
Conduit Hex Nut, Split Lock
Mounting Waosher & Square or
Chonnel\ Oversized Cut Washer
=
S N S
=
m =
S
= \ ,,,,,,,,,
- Conduit
e Cronner” N Hex Nut, Split Lock
W Washer & Flat Washer

HANGER ASSEMBLY DETAIL
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ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT
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FILE:

Conduit Spacer

N Strut Type
(mounting shoe) Stainless steel kg?;‘“f'f
or hot dipped e ueture

galvanized
Conduit Strop

Hot-dipped

alvanized ; N

Q |leab expansion anchor: Conduit Mounting

molleable for conduit 5" 1

conduit strap or co I\.l-__ 2 Channel (B-1line,
up to 1 Va" use Kindorf, Unistrut
'a" dia. qnonor: . or equal) (Hot dip
For conduits 1Y galvanized)

to 2" use %" dia.
anchor.  Anchor
depth 1" min.,

1 V2" max.

CONDUIT MOUNTING OPTIONS

Attachment to concrete surfaces

See ED(1)B.2
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Wing Wall

Condui t-

\%' Stainless
steel expansion
anchor. Anchor
depth 1" min,,
1 Y, max.

Expansion

Fitting

TYPICAL CONDUIT ENTRY TO BRIDGE

PANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT

Use torque controlled mechanical expansion anchors that are approved for
use in cracked concrete by the International Code Council, Evaluation
Service (ICC-ES). The chosen anchor product shall have o designated
ICC-ES Evaluation Report number, and its approval stotus shall be
maintained on the ICC-ES website under Division 031600 for Concrete
Anchors.

Unless otherwise approved by the Engineer: do not use adhesive anchorsj
do not use expansion anchors that are not included in the ICC-ES approval
Iist; and do not use expansion anchors that are only approved for use in
uncracked concrete.

Use anchors manufactured with stainless steel expansion wedges. Anchors
monufactured with carbon steel expansion wedges ore not al lowed. Anchor
bodies can be either zinc-plated carbon steel or stainless steel, For
application in marine environment, both the anchor body and expansion
wedge shall be stainless steel.

Install anchors as shown on the plans and in accordance with the anchor
manufacturer’s published installation instructions. Arrange o field
demonstration test to evaluate the procedures ond tools. The test shall
be witnessed ond opproved by the Engineer prior to furnishing onchors 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, (Nef), 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
breakout, and concrete pul lout strengths gs determined by ACI 318 Appendix D)

ot the required minimum embedment depth (Pef). No lateral loads shall be
introduced after conduit installation,

Ve
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ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION

1. Provide Type XHHW insulated conductors in accordonce with Departmental Material
Specification (DMS)11040 "Conductors" ond Item 620 "Electrical Conductors." Provide

No warranty of any
for the conversion

12. Praovide and install a seporate stranded equipment grounding conductor
(EGC) in all conduits that contain circuit wiring of 50 volts or more.

Seal between
conductors with

s conductors os listed on the Material Producers List (MPL) on the Deportment web site Unless shown elsewhere, size the EGC to be the same size as the largest hot I+ adnesive Heat Hot mel+ “c clamp
3 under “"Roadway Illumination ond Electrical Supplies” Item 620. Color code insulated current carrying conductor contgined in the conduit. Ensure all EGCs ’° "‘eT + v Shrink adhesi ve type connector
2 conductors in conformance with the NEC. Identify grounded (nmeutral) conductors with are bonded together ot every accessible location. For traffic signal nge.d °°e? ° o Tube tape
b4 white insulation. Identify grounding conductors (ground wires) with green insulation installations, provide o minimum size 8 ANG EGC. The EGC is paid for e; f“ ,Dﬂsb en \
- or bare conductors. Identify ungrounded (hot) conductors with any color insulation under Item 620. of. UD'I“Q_ Y
§ except green, white, or gray. Keep color scheme consistent throughout the wiring V8" to 'a
el system. Identify conductors 6 American Wire Gauge (AWG) and smaller by continuous C. TEMPORARY WIRING
5+ 2 color jacket. ldentify electrical conductors 4 ANG and larger by continuous color ) ) ) )
L€ jacket or by colored tape. When.iaenﬁfyino.conduc?ors with colored tape, mark at 1. Install #emeorary conductors and eleg#r-gol equipment in accordance with
vat least 6 in. of the conductor’s insulation with half laps of tape. the NEC article "Temporary Installations” and Department standard sheets.
oc 3
:;if 2. Provide a solid copper 6 AWNG grounding electrode conductor to bond the electrical 2. Provide o ground fault circuit interrupter (GFCI) for power outlets for
§3” service gquipmem‘?o the concrete encoseg grounding electrode or the ground rod at porfmle.elecfricol equipment, power tools, ice machines, ice storage bins [ncreasg
a_ o the service location. Connect the grounding electrode conductor to the ground rod and refrigerators located outdoors at grade. GFCI may be any one of the n:\sulo?uon'
g-? with o UL listed connector in accordance with DMS 11040. Connect the grounding following: molded cord and plug set, receptacle, or circuit breoker type. diometer with
<o electrode conductor to the concrete encased grounding electrode as shown in the hot melt
gg plans. 3. Use listed wire nuts with factory applied sealant for temporary wiring odhesive tape.
2b where approved. Tape to extend
‘é.‘é: 3. v.(nere.1wo or more circuits are present h:\ one conduit or.enclosure. permgnen?ly ) L . 2" M post end of
S-Z 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 overTo; fu_b-ng by__
w33 around both circuit conductors at each accessible location. Provide tags with the splices are more than 10 ft. above grade vertically ond more than 5 ft. P Yo" to Y
gxe two straps, large enough to indicate circuit number, letter, or other horizontally from any metal structure. Where installing temporaory conductors
. identification as shown in the plans. Print circuit identification on the tag in oreas subject to vehicle traffic or mobile construction equipment, ensure
e with a permanent marker. the vertical clearance to ground is ot least 18 ft. when measured ot the
g§§ lowest point. Ground messenger wires that support power conductors in SPLICE OPTION 1
*g% 4, Use |isted compression or screw type pressure connectors, terminagl blocks, or conformance with the NEC. .
298 split bolt connectors for splicing as specified in DMS 11040. Use hot melt Compression Type
§ adhesive tape to fill the gop and segl the ends of heat shrink tubing. Provide 5. Protect ond when necessary repair any existing electrical conduits uncovered
§s‘o‘ UL listed gel-filled insulating splice covers. Splicing materials, insulating during the construction process in g timely manner ond in conformance with
\.3" materigls, breokaway disconnects, splice covers, and fuse holders are the NEC.
égs subsidiary to various bid items.
22f | B. CONSTRUCTION METHODS GROUND RODS & GROUNDING ELECTRODES
gé‘é 1. Use only a flat, high 1ensilg strength polyester fibgr pul | tape for pulling A. MATERIAL INFORMATION
g‘é" 33??35:."22&32?33"9377 ?:ggmIfsgsgg':;iuégre'rc&:ﬁggIéén?r:g?gugﬁzdmmg:gozr:? 1. Provide ond install a grounding electrode ot electrical services. Provide Seal between ot
22 H i °1; to the department. Perf . 109 9 ¢ . conductors with Shrink
55 needed alterations or repairs at no additional cost to the department. Perform ground rods according to DMS 11040 and the plons. Larger diameter or longer hot melt odhesive Hot melt Tube
2 insulation resistance tests in accordance with Item 620. Coordinate with the length rods may be called for in some specific locations, see the individual adhesive
i3-3: Engineer to witness the tests. plans sheets. Concrete encased grounding electrodes may be called for in l‘x’?ZAdT”;'gna tape Split bolt
£o ) . specific locations including electrical service, see individual plan sheets. b Dig" b
P 2. Leave 2 ft. minimum, 3 ft. moximum length for each conductor up to the splice in IC/> N ;J I/Q_ Yy
°8§ ground boxes. Leave 3 ft. minimum, 4 ft. moximum length of conductor in ground 8" to
ggg‘ boxes when pulled through with no splice. Leave 1 ft. minimum, 1.5 ft. maximum B. CONSTRUCTION METHODS
witw t encl r therheads I . . . . . . .
EZ“’" length of conductor ot enclosures, weatherheads ond pole bases 1. Furnish auxiliary ground rods for |ightning protection and install in soil,
L te, or both, as called for in the plans. For ground rods installed
ar ok 3. Make splices only in junction boxes, ground boxes, pole bases, or electrical concrete, ' . e
@ g:& enclosures and use only |isted compression or screw type pressure connectors, in concrete, ensure the connection of ?he.cond?c?or to the ground rod is,
S xog terminal blocks, or split bolt connectors. Insulate splices with heavy wall readily occessible for inspection or repairs. ordgfouna rodsf:n§1olled in
<l heat shrink tubing or gel-filled insulating splice covers to provide a soil, ensure thot the upper end is between 2 to in. below finished grade. Increase
N watertight splice. Overlap conductor insulation with heat shrink tubing a . . . - L e
A 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 os o timber pole. ggg;%"_’w?%' (']’:'SU'?*'O"',M
js! moy not shrink sufficiently to provide a watertight seal around the individual . . . - hot melt adhesive iameter wi
ol conductors, prior to heating the tubing, increase the diameter of the conductor 3. Install ground rods so the imprinted port number is ot the upper end o tope 1o protect hot melt
2 insulation using hot melt adhesive tape to provide o watertight seagl between the rod. heot shrink from 2% Mine 2" Min adhesive tope.
[y the individual conductors and the heat shrink tubing. Ensure the tape extends N N sharp edges i Tope to extend
5| past the heat shrink tubing. Use hot melt adnesive tape to fill the gap and 4. Remove all non-congu:#-ve coatings such as concrete splatter from the rod 9 overlap over lap past end of
° seal the ends of heat shrink tubing. Heat shrink tubing that appears to have at the clamp location. I*U_D'nglbx_
§ been burned, or overheoted, is considered defective and must be reploced. 5. Route al| conductors as short ond straight s possible for connection o Ve" toYa
2 4. Size and install gel-filled insulating splice covers according to lightning protection ground rods. When g bend is required, ensure o minimum
B monufacturer’s specifications when used in ploce of heat shrink tubing. radius bend of four inches for these conductors. SPLICE OPTION 2
S . . .
o] 5. Wire nuts with factory applied waterproof sealant may be used for 8 AWG or 6. Unless otherwise called for in the plons, protect grounding electrode SDI it Bolt Type
o smal ler conductors in above ground junction boxes, but not in pole bases or conductors with non-metal lic conduit. When protecting grounding electrode
o) ground boxes. Install wire nuts in on upright position to prevent the conductors with metal conduit, provide and install a grounding type bushing
9 occumulation of water. and properly sized bonding jumper on each end of the metal conduit.
9
| 6. support conductors in illumination poles with @ J-hook at the top of the pole. 7. Written authorization is required before installing o ground rod in a
g horizontal trench for rocky soil or a solid rock bottom.
4 7. When terminating conductors, remove the insulation and jacketing material without
b nicking the individual stronds of the conductor. Conductors with nicked individual
9| conductor stronds or removed strands will be considered domoged. Snap- 1ock,
. . See through molded clomp - Traffic
3| s. Replace conductors and cables that are damaged beyond repair or that fail an molded cover Operations
; insulation resistance test at no additional cost to the department. ITexas Department of Transportation sﬂé‘ﬁ'ﬂ;’fa
| 9. Do not repair domaged conductors with duct tape, electrical tape, or wire nuts. Listed Screw Type
| Use only opproved splicing methods. Set Screw/Lug !u?hlq?!-f- 1 l?g
‘}‘% 10. Do not terminate more than one conductor under o single connector, unless the 23%’325?0"35 é23§r° n9 setice
bty connector is rated for multiple conductors. Do not exceed the pressure connector’s ELECTR l CAL DE TA l LS
‘"’é Iisting for maximum number ond size of conductors allowed. CONDUCTORS
S
- |
o~
mi] 11. Install breakaway connectors on conductors bid under Item 620 whenever those
83 conductors pass through a breckawdy support device. Follow manufacturer’s
QK instructions when terminating conductors to breakaway connectors. Properly torque ED (3) - I 4
3 threaded connections. Proper terminations are critical to the safe operation of
1S breckaway devices. Trim waterproofing boots on breokaway connectors to fit snugly Fie: ed3-14.dgn o TXDOT [k TxDOT [ow:_TxDOT | ok TxDOT
S orox.md the coqductor to ensure wg#erproof connect ion. iny one conductor may enter SPL |CE OPTION 3 ©Tx00T_ October 2014 cant Sm‘ 108 ‘ HIGHWAY
- a single opening in a boot. Provide waterproof boots with the correct number of REVISIONS 645999 o001 |US 84, ETC
v openings. Leave unused openings factory sealed., Use prequalified breakaway connectors . Al
= pLattiiiali-riod i 9 4 Listed Screw Type [ st o
Su| WACO| McLENNAN, ETC. | 41
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Re‘i nforcing

oist soury [ st o,

¢ Ground "
steel Reinforcing boi’“ "% GROUND BOXES
y o s steel \ (typ) A. MATERIALS
. l—Class A SO —
s f 10" (typ) \ Concrete Apron 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
8 | h (when required) Apron-Ful| accordance with Deportmental Material Specification (DMS) 11070 "Ground Boxes" and
| 10" G ' Depth of box Item 624 "Ground Boxes. "
» Il rounding
bt A 1 (typ), A bushing for . R .
! RMC. 2. Provide Type A, B, C, D, ond E ground boxes as shown in the plons, ond ags listed on
§ 1:: e 0 -gz-z-131= r fitting for 9" Aggregate the Material Producers Ljs# (MPL) on the Department web site under "Roadway Il lumination
* ! PVC (4) FiIl (3) ond Electrical Supplies,” Item 624.
2 ! j
<27 1 1 Ground 3. Ensure ground box cover is correctly labeled in accordance with DMS 11070.
oot I box
+83 ! | Conauit or g‘l"l“’”" 4. Provide larger ground boxes in accordance with Item 624 and as shown in the plans.
ac (‘* " . duct cable
4 2. 12 ) B. CONSTRUCTION METHODS
E?,g 1. Remove all gravel and dirt from conduit. Cap all conduits prior to placing aggregate
b ? and setting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of
§§5 Item 302 "Aggregates for Surfoce Treatments."” Ensure aggregate bed is in place ond ot
58 - least 9 inches deep, prior to setting the ground box. Install ground box on top of
ot PLAN VIEW SECTION A - A aggregote.
083 . . . .
ox o 2. Cast ground box aprons in place. Reinforcing steel may be field bent., Ensure the depth
bl APRON FOR GROUND BOX of concrete for the apron extends from finished grade to the top of the aggregate bed
b § under the box. Ground box aprons, including concrete and reinforcing steel, are
gin. subsidiory to ground boxes when called for by descriptive code.
*35 (1) Uniformly spoce ends of conduits within the ground box. Position ends of conduits so . . . .
,:;:,? that ground box walls do not interfere with the installation of grounding bushings 3. Keep bolt holes in the box clear of dirt. Bolt covers down when not working in ground
- or bell end fittings. boxes.
30
g N (2) Maintain sufficient space between conduits to allow for proper installation of bushing. 4. Install all conduits and ells in a neat and workmanlike manner. Uniformly space
v . Y . .
>gls conduits so grounding bushings ond bell end fittings con easily be installed.
ggﬁ (3) Ploce aggregate under the box, not in the box. Aggregate should not encroach on the R .
»2ag interior volume of the box. 5. Temporarily seal all conduits in the ground box until conductors are installed.
»
Eﬁé (4) Install a grounding bushing on the upper end of all RMC terminating in a ground box. 6. Permanently seal conduits immediately after the completion 9f conductor installation
é\ék Ground RMC elbows when any part of the elbow is less than 18 in. below the bottom of and pull tests, Permanently seal the ends of all conduits with duct seal, ex?mdable
“g the ground box. Install a PVC bushing or bell end fitting on the upper end of all PVC foam, or o?hgr.me?hod as approved. Do not use duct tape as a permanent conduit sealont.
:§g conduits terminating in a ground box. Do not use silicone coulk as o sealant.
= 7. When a ground rod is present in a ground box, bond all equipment grounding conductors
: z.f.’ together and to the ground rod with |isted connectors.
13
..$8§ 8. When o type B or D ground box is stacked to meet volume requirements, it is allowable
552% to cut an appropriately sized hole for conduit entry in the side wall at least 18 inches
'2‘2.‘1'.‘2 below grade.
SFTE
a 2r 9. If an existing ground box in the contract has a metal cover, bond the cover to the
2 g .
S xog equipment grounding conductor with a 3 ft. long stranded bonding jumper the same size
| as the grounding conductor. The bonding jumper is subsidiory to vorious bid items.
; TYPE OUTSIDE DIMENSIONS (INCHES) Verify existing ground boxes with metal covers are shown on the plans, with notes
= (Width x Length X Depth) fully describing the work required.
2 10. If other ground boxes with metal covers are within the project |imits but are not part
A A 12 X 23 X 11 of the contract, the Engineer may direct the Contractor to bond the metal covers,
9| identifying the specific boxes in writing. This work will be paid for separately.
8 B 12 X 23 X 22
g 11. Bond metal ground box covers to the grounding conductor with @ tank ground type lug.
+| C 16 X 29 X 11
o
2
- D 16 X 29 X 22
o
by E 12 X 23 X 17
ol
o
i
o
<
9
g
o
2 L
g ro1s [ e
Y
g GROUND BOX COVER DIMENSIONS polt wi " p— T
= for head "—“‘ Divisi
i N ivision
= DIMENSIONS (INCHES) b g _ _ , ITexas Department of Transportation Standard
& TYPE X i N - J K T L 1
H I J M L—J[
o
=3
<z
O ! [ 7, ! 3,
N A, BRE 23| 23 |13% [13% | 9% | 5% | 1% | 2 for cover 1ogo ‘ ELECTRICAL DETAILS
Py .
S cs&bD 30! 30 ! 17 ), 17! 13! 6 13 2 and !obelung
gg V2 Va /2 '/a '/a Ya % ge‘”.'{?"?%% GROUND BOXES
Zl ee DM:
84 PLAN VIEW END SIDE
o
32 ED(4)-14
=
Q= FILE: edd-14. dgn on: TXDOT_[oxs TxDOT Jows TxDOT _[cks TXDOT
35 GROUND BOX COVER ©Tx00T_October 2014 cont Jsect] s | wicamr
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5
<
o

FILE:

WACO| MCLENNAN, ETC. | 42




DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

ELECTRICAL SERVICES NOTES
e 1.Provide new materigls. Ensure installation ond materigls comply with the opplicable R A Y R A T RANCH R T BREAKER
§° grovisions of Eh: National Eleg?ricol Code (NEC) ond National Electrical Monufocturers SERVICE ASSEMBLY ENCLOSURE MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS
[4 ssaciation (NEMA) stondords. Ensure material is Underwriters Laoboratories (UL) |isted. : : ies 1 1.Fiel ofl - + + + le if +
5% Provide ond install electrical service conduits, conductors, disconnects, contactors, 1.Provide threaded hub for all conduit entries into the top of enclosure. s rond e 1o o e n ot SRS o et PesdsTine’
Z“é . 8':"”'; Dr;egker;hpcn?ls, c';‘d ?;""?“Dc!'c‘:!' breakers as ksl';"gwnhc.’“ the E:ectr:cal Sgrv-cf 2.Type galvanized steel (GS) enclosures may be used for Type C panelboards
§°38 2 9n°’°’|'| ;'.‘ e D.onf..f‘ou"yn ‘f’ :-?o.-o?.or Dﬁ:rrwor ’;'S ;Dr':sm er:g ' eg:nov:gn g ond for Type D ond T services that do mot use on enclosure mounted 2.When the utility company provides a transformer larger than 50 KVA,
tesd or installgtion is justificotion for rejection. Where monufacturers provide worranties photocel | or lighting contactor. Provide GS enclosures in occordance with verify that the available fault current is less than the circuit
§F e and guorontees as o customary trode practice, furnisn these to the State. DMS 11080, 11082, 11083, and 11084 brecker’s ampere interrupting capacity (AIC) rating ond provide
57 2.Provide electrical services in accordance with Electrical Details standard sheets, N documentation from the electric utility provider to the Engineer.
2;5 D H tal terial S Tficot! (DMS) 11080 "Electrical S H “DMS 11081 3.Provide aluminum (AL) and stainless steel (SS) enclosures for Types A, C,
0 Departmental Material Specification ) . Electrical Services, "DM ond D in occordance with DMS 11080, 11081, 11082, 11083, and 11084. Do
ok E:eczr:co: gerv:ces-}ype é, Dgasl:?gg‘ Erl.?cﬂ;-gnlls?v-ges-'l’%pe Ci’ Diélasl:?ggs not paint stainless steel. PHOTOELECTRIC CONTROL
b "Electrica ervices-Type D, " "Electrica ervices-Type T, "
52 "Electrical Services-Pedestal (PS)", and Item 628 "Electrical Services" of the i i A 1.Provide photocel| as listed on the MPL. Move, adjust, or shield the
:5: Standard Specifications. Provide electrical service types A, C, and D, as listed 4‘Sﬂg"i?3&'2?.3'7:og?,’Vﬁgengsérgﬁgscwsegeégsgg?oggfﬁieg'",',525‘9’;5°Qﬂ°wn photocell from stray or ambient night time light to ensure proper
oC 32 on the Material Producers List (MPL) on the Department web site under "Roadway in the PS descr-m-;/e code, provide on AL enclosure " operation. Mount photocel! facing north when practical. Mount top
2§2 Illumination and Electrical Supplies,” Item 628, Provide other service types as ’ c of pole photocells as shown on Top Mounted Photocell Detail.
8av detailed on the plans.
Clo
“8"’ 3.Provide all work, materials, services, and any incidentals needed to install a
g"g complete electrical service as specified in the plans.
ggt 4.Coordingte with the Eng-neeg and the utility Drov-aer for meier-ng ond ccmolionce
=33 with utility requirements. Primary line extensions, connection charges, me
280 charges, and other charges by the utility company to provide power To the Tocation * ELECTRICAL SERVICE DATA
G are paid for in occordance with Item 628. Get approval for the costs associoted -
w33 with these charges prior to enqoging the utility company to do the work. Consult Elec. Plan Service| Service Safety Main Two-Pole Pane Iba/ Branch Branch Branch KVA
exe with the utility provider to determine costs and requirements, ond coordinate the Service | Sheet Electrical Service Description Conduit|Conductors | Switeh | Ckt. Bkr. [Contractor |Loadcenter Circuit Ckt. Bkr. |Circuit| /oo,
2 5 work os opproved. ) Number *%Size | No./Size | Amps | Pole/Amps Amps  |Amp Rating 10 Pole/Amps | Amps
gi\. 5.The enclosure monufacturer 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" 3/7#2 100 2P/100 100 N/A Lighting NB 2P/40 26 28.1
1 keyed #2195 for all custom electrical enclosures. Installing Contractor is to Lignting SB 2P/40 25
e provide Moster Lock #2195 Type 2 with braoss tumblers for "off the shelf" Und 19720 5
ar= enclosures. Maoster Lock #2135 keys ond locks become property of the State. nderpass
§§\°- Unless o?m_srwise approved, do not energize electrical service equipment until
1N locks ore install NB Access 30 ELC SRV TY D 120/240 060 (NS)SS(E)TS(O) | 1 V4" 3/#6 N/A 2P/60 100 Sig. Controller 1P/30 23 5.3
3 T
§83 6.Enclosures with external disconnects that de-emergize ol equipment inside the 30 Luminaires 2P/20 9
59 enclosure do not need a degd front trim. Protect incoming |ine terminotions from cctv 1P/20 3
»ag incidental contoct as required by the NEC.
» - 0 B
288 | 7.wnen galvanized is specified for nuts, screws, bolts or miscellaneous hardware, 2nd & Main | 58 ELC SRV TY T 120/240 000(NS)GS(N)SP(0) | 1 V4 3/%6 N/A N/A N/A 70 Flashing Beacon 1 1P/20 4 1.0
gbﬁ stainless steel may be used. F loshing Beacon 2 1P/20 4
;:g 8.Provide wiring ond electrical components roted for 75°C. Provide red, black, * Exomple only, not for construction. All new electrical services must hove
5o ond white colored XHHW service entromce conductors of minimum size 6 Americon electrical service data chart specific to that service as shown in the plans. Stondord 3-prong
—%& Wire Gauge (AWG). Identify size 6 AWG conductors by continuous color jacket. photoce! |
£ o ldentify electrical conductors sized 4 ANG and larger by continuous color %% Verify service conduit size with utility. Size moy change due o utility meter receptacle A
P ) jacket or by colored tape. Mark at least 6 inches of the conductor’s insulation requirements. Ensure conduit size meets the National ELectrical Code. ceptac Conduit mounting
° g with half lops of colored tape, when identifying conductors. Enmsure each service and photocel | channel (Unistrut,
&gg‘ entrance conductor exits through a sepaorately bushed non-metal lic opening in the Kindorf, B-line
g:?o weatherhead. The lengths of the conductors outside the weatherhead are to be or equal)
Zgon 12 inches minimum, 18 inches moximum, or as required by utility. EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
=_c alvanized,
a 2+ | 9.All electrical service conduit and conductors attached to the electrical service ELEC SERV TY X XXX/XXX XXX (XX) XX (X) XX (X) 2051 iron,
BT including the riser or the elbow below ground are subsidiary to the electrical - T T T or sand cost
o service. For an underground utility feed, all service conduit and conductors after Schemotic Type and ¢ G'I Mount Photocel |
< the elbow, including service conduit and conductors for the utility pole riser Yy aluminum outlet 6" +o 8" g
n when furnished by the Contractor, will be paid for separately. Service Voltage V / V box with cover. fromo?he ’;‘ng:’;ﬁ
Clio.provide rigid metal conduit (RMC) for all conduits on service, except for the . A Rati the pole or 18
gl "% in. PVC conduit containing the electrical service grounding electrode Disconnect Amp Rating V" RM to 20 feet above
% conductor. Size the service entrance conduit as shown in the plans. Ensure 000 indicates main lug only/ Gonauit, bend finished grade
k<] conduit for branch circuit entry to enclosure is the some size gs that shown Typically Type T 1 % Vo or as directed
El on the layout sheets for branch circuit conduit. Extend all rigid metal conduits ° Di_’_OVI e /2 by Engineer, and
kel o minimum of 6 inches underground and then couple to the type ond schedule of (SS) = Safety Switch Ahead of to 1" clearance as al lowed by
§ the conduit shown on the loyout for thaot porticulor bronch 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.
. . ter-Check with Utilit
2| 11.Use of Iiquigtiont flexible metal conduit (LFMC) is allowed between the meter ond Meter-Check with UTility |
3 service enclosure when they are mounted 90 to 180 degrees to each other. Size the Enclosure Type Service
& LFMC the same size os sgrvice entrance conduit. LFMC must not exceed 3 feet in GS= Galvanized steel ("off the shelf") Suppor t
kY length., Strop LFMC within 1 foot of each end. LFMC less thon 12 inches in length $S= Stainless steel (Custom Enclosure)See MPL
: need not be strapped. Each end of LFMC must have g grounding bushing or be -
o . H H Teot H AL= Aluminum (Custom Enclosure)See MPL
0| terminated with o grounding fitting. The LFMC must contain o grounded (neutral) TOP MOUNTED PHOTOCELL
> conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is Photocell Mounting Location
~| required on all installed conductors, with ot least six inches of free conductor . 9 _
¢ movement demonstroted to the sotisfaction of the Engineer. (€)= 'Lns-gedServ-ce/Enclosure }:;;Oééxcogd?;;’s’;gg? mx;m'zqfee*
lounte: . imum i
’% 12.Ensure all mox'._an?-nq hardware and installation details of services conform to utility (T)= Top of pole between straps supporting conduit.
o company specifications. (L)= Luminaire mounted
9 (N)=  None/No Photocell or
13.For oll electrical service enclosures listed under Item 628 on the MPL, the UL 508 Lighting Contactor Required " Traffic
§ enclosureamanufocwrers will prepore and submit o schematic drow-ng unique to each — Operations
=l service. Before sh-pmen? to the job site, place the opplucable Icm-na?ed schemat ic Service Support Type . Division
=) drawings and the laminated plan sheet showing fhe electrical service data chart GC= Granite concrete - ITexas Department of Transportation Standard
. used to build the enclosure in the enclosure’s data pocket, The insfolllng contractor OC= Other conmcrete
will copy and laminote the actual project plon sheets detailing all equipment ond TP= Timber pole
=2 bronch circuits supplied by that service. The laminoted plon sheets are to be placed SP= Steel pl
<3| in the service enclosure's document pocket. Reduce 11 in. x 17 in. plan sheets to eel pole
~S) 8 Y in. x 11 in. before laninating. If the installation differs from fthe plan SF= Steel frome . ELECTR ICAL DETA[LS
Vv sheets, the installing contractor is to redline plan sheets before laminating. oT= ;ole by 0";'90:3 or paid
I3 or separately
‘3‘% 14.Wnen providing on "Off The Snelf" Type D or Type T service, provide lominoted plon EX= Existing pole SERVICE NOTES & DATA
ﬂ": sheets detailing equipment and branch c-rcu-'s supplied by that service. Reduce TS= Service on traffic
Mo 11 in. x 17 in. plan sheets t0 8 /o in. x 11 in before lcm-ncn-ng. Deliver ?hese signal pole
S drawings before completion of the work to the Engineer, instead of placing in PS= Pedestal Service
Q] enclosure that has no door pocket. — ED (5) =14
v 0= Overhead Service Feed
=] 15.00 not install conduit in the back wall of o service enclosure where i+ would from Utiiity FlE eds-14.gn on: TDOT_[ok: TDOT [ow: TxDOT_[o: Tx0OT
S penetrate the equipment mounting panel inside the enclosure. Provide grounding U= Underground Service Feed ©Tx00T_October 2014 cont [secr]  ws | HIGHWAY
bushings on all metal conduits, ond terminate bonding jumpers to grounding bus. from Utilit FEVISIONS 6459/99] 001 | US 84, ETC
fotee| Grounding bushings are not required when the end of the metal conduit is fitted y r d
= with @ conduit sealing hub or threaded boss, such as @ meter base hub. o1sT COUNTY \ SHEET NO.
o WACO| MCLENNAN, ETC. | 43
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[3

SCHEMATIC TYPE A
THREE WIRE

Red insulation or
color code 6" length
of Line 1 or Line 2
conductors’ insulation
g with red tope where "]
5 conductor estfhe/
o weatherhead.
i Vi |V2
White insulation or i
E color code 6" length - l NO)
of neutral conductors’ L ‘
2 vy |v insulation with white J
25< 1.1Y2
27 tape where conductor
S§S n T O] exits the weatherhead. 1=
263
28 Y o o0®
8o Two Photocell viewing / )
a8 L | windows not shown but \ |
8.8 —t 1T required when photocel | o o,
Sy is listed gs enclosure N
"g o= mounted. Windows not S PN O]
§,,,)5 Ul U] @ required when photocel | [ |
S8, | is listed os pole top
eee ! | mounted. | @ [
033 [nEn ] [ .O
r
N 5P | (O]
e — 1
i r @
224 | Q&
Egg | @ ‘ 4 ‘ LN |
- Relr- v 1
vy Q
g —o T T
sdy = i e
L3 \ .
M
;?E [ [ il ¢ (&)
2 2l e @
. Phe A
fe e =
b5 g
Do not bond Pt
282 b A e 1O ® !
= L Cg _] the enclosure %
558 13 =)
. NG
gies Lol by
qgee Grounding Typical Branch Grounding Typical Branch
3 of Electrode Circuits Electrode Circuit
4 E.
o o

SCHEMATIC TYPE C
THREE WIRE

120249

o

r o
\ \
o - \
:I: , ﬁ N onding
| @@ | Jjumper
S ====cee]
\ q
\ \
\ \
\ \
\ \
\ \
\ \
\ \
[ !
N G = N
1 1 l Grounding ll
Electrode
Typical Typical Typical
120 Volt 240 Volt 120 / 240 Volt
Branch Circuit Lumingire Branch Circuit

Branch Circuit

SCHEMATIC TYPE D -
120/240 VOLTS -

CUSTOM

THREE WIRE

SCHEMATIC LEGEND

Safety Switch (when required)

Meter (when required-verify with electric
utility provider)

Service Assembly Enclosure

Moin Disconnect Breoker (See Electrical
Service Data)

Circuit Breaker, 15 Amp (Control Circuit)

Auxiliary Enclosure

Control Stotion ("H-0-A" Switch)

Photo Electric Control (enclosure-
mounted shown)

Lighting Contactor

Power Distribution Terminal Blocks

Neutral Bus

Branch Circuit Breaker
(See Electrical Service Data)

Separate Circuit Breaker Panelboard

DATE: 10/26/2023 9:00:23 AM

FILE:

Load Center

Ground Bus

§

o

<

n

@

o

o

2

v

o|

L

9

bl

§

ot

o

2

$ 1
& 2
2

3 3
= 4
g

g 5
8 .
) 7
3

E WIRING LEGEND &
] Power Wiring 9
= - — — — | Control Wiring 10
3 11
@ —N— | Neutral Conductor 12
Z

‘% G Equipment grounding conductor-always 13
2 required

I 14
g 15
&

O

=

=

>

b

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

conductor exM e
weatherhead.

White insulaotion or
color code 6" length
of neutral conductors’
insulation with white
tape where conductor
exits the weatherhead.

Vol t
Branch Circuit

A o ooy

/

| > | |
pog®

els |

v v
G N L G N
Grounding
l l Elec?rodel l
4
Typical

Typical

120 120 / 240 VoIt

Branch Circuit

SCHEMATIC TYPE T

1207240 VOLTS - THREE WIRE
Galvanized steel-"Buy Off The Shelf"

only. When required install photocel |
top of the pole or on Iumingire only,
no lighting contractor will be installed.
» Traffic
Operations
I Texas Department of Transportation s’i;“,’,ﬂ;’;'d

ELECTRICAL DETAILS
SERVICE ENCLOSURE
AND NOTES

ED(6)-14

FILE: ed6-14.dgn on: TXDOT_[oxs TxD0T Jows TxDOT _[cks TxDOT
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©

nd is mode by TxDOT for any purpose whatsoever.

of this standar

DISCLAIMER:

[3

72"
above
grade
mox.

RMC

conductive material at contact points.

Varies

SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF)

is fitted into o sealing hub or threaded boss.

8.If Steel pole or frame is painted, bond each separate painted piece with a bonding jumper attached to
o tapped hole.

.Provide 4" - 20 machine screws for bonding. Do not use sheet metal screws. Remove al | mon-
Terminate bonding jumpers with |isted devices. Install
minimum size 6 AWG stranded copper bonding jumpers. Maoke up all threaded bonding connections
wrench tight.

10, Avoid contact of the service drop and service entrance conductors with the metal pole to
prevent abrasion of the insulated conductors.

11.Shop drawings are not required for service support structure unless specifically stated
elsewhere or directed by the Engineer,

Center of meter

above grade.

Threaded

T: \WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC (6459-99-001)\Standards\ED(7)-14.dgn
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FILE:

boss

[~—— Steel post

Channel Strut
for mounting
equipment.
Number of struts
as needed to
securely mount

equipment
Inset A

Inset B

WITH SAFETY SWITCH

FRONT VIEW

24" dio. x 48"
foundat ion

4-=5 reinforcing
bars and #2 spiral
at 6" pitch (typ.)

SERVICE SUPPORT TYPE SF(U) - UNDERGROUND SERVICE

socket 60" typical
(Verify with utility)

4— 24 Dia.

WITH SAFETY SWITCH

Drill, top, and thread
2" X 13 UNC. Install
tank ground fitting,
connect electrical
service grounding
electrode_conductor.
See Note 7.

x 60"

depth foundation
4-85 reinforcing
bars and ®#2 spiral
(typ.) at 6" pitch

White insulation 2" to 6" 20" measured from
1.Provide steel pole and steel frame supports as per TxDOT Departmental Material Specification or color code 6" 4" (typ.) grade. Circumtances
(DMS) 11080 "Electrical Services." Mount all equipment and conduit on 12 gauge galvanized of neutral _ may require the
steel or stainless steel channel strut, 1'% in. or 1 % in. wide by 1 in. up to 3 % in. conductor’s electrical service
deep Unistrut, Kindorf, B-line or equal. Bolt or weld all channel ond hardware to vertical insulation with support to be taller
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,
& with zinc-rich paint before installing. conductor exits check with utility
H weatherhead. before installing.
" 2.Prov§de poles for overheog service with on eyebolt or sEmilo-: fiffino for ¢’:fmcrmgnt of.fne Red insulation
il service drop to the pole in conformance with the electric utility provider’'s specifications. or color coge 6" Point of
§ 3.Provide and install galvanized %4 in. x 18 in. x 4 in. (dia. x length x hook length) anchor c':_nfmeog Line 1 g:‘?g:rvic; drop
- bolts for underground service supports. Provide and install galvanized ¥ in. x 56 in. x 4 in. conductor’ s +o be below
2 anchor bolts for overhead service supports. Ensure anchor bolts have 3 in of thread, with insulotion with weatherhead.
<07 3 ' in. of the exposed anchor bolt projecting above finished foundation. Provide red tape where .
g§3 and install leveling nuts for all anchor bolts. conductor exits (sigggl:v;; sm}.n?m;?
263 3
§33 4.Bond one of the anchor bolts to the rebar cage with 6 AWG bare stranded copper conductor. Use zg&xzz’yg?ﬁgz‘ from Thg ends,
tio Iisted mechonical connectors rated for embedment in concrete. See Inset B. lenoth, 12° mi and 5' in between
T 16 e min., —service unless otherwise
Ewg S.Furnish and install rigid metallic ells in all steel pole and steel frame foundations for all : Enclosure CAlled for by the
\.g conduits entering the service from underground. utility.
g5y Meter- Inset A
58, 6.Use class C concrete for foundations. Ensure reinforcing steel is Grade 60 with 3" of Sofety Service
2ee unobstructed concrete cover. Switch ~Channel Enclosure
. bracket or
§§§ 7.Drill aond tap gfeel po!es and frames for > . in: X |3' UNC ?onk' ground fiffing.'Fcr s?ee‘l pole service & other arrangement
K. suppgr?s, provide Snd install tank ground fitting 4 in. to 6 in. below elecff-cal service enclosure. = approved by A
Tk Provide properly sized hole through the bottom of the enclosure for the service grounding electrode 5 the Engineer. Inset
g9 conductor. Ensure electrical service grounding electrode conductor is as short and straight as possible & (Kindorf,
£35 from the enclosure to the tank ground fitting. For steel frome service supports, provide and install unistrut,
2 g tank ground fitting on steel frame post. Install service grounding electrode conductor in g non-metallic B-line or
o2, conduit or tubing from the enclosure to the steel frame post. Connect electrical service grounding equal.)
239 electrode conductor to the tank ground fitting. See steel frame and steel pole details and Inset A for .
5 more information. Size service entrance conduit and branch circuit conduit as shown in the plans., For c
$8s underground conduit runs from the electrical service, extend RMC from the service enclosure to an RMC =
8 » elbow, and then connect the schedule type and size of conduit shown in the plons. Provide ond install Class "C"
»ag grounding bushings where RMC terminates in the enclosure. Grounding bushings ore not required when RMC concrete
ols
082
g .
2
v
g
232
£
+_©
S
1)
3
3
2
=

Top of
weatherhead

below the top
of pole.

or color code
of neutral
conductor’s

weatherhead.

or color code

or Line 2
conductor’s

insulation with
red tope where
conductor exits
the weatherhead.
Conductor slack
length, 12" min.,

18" max.

Meter

Inset B

and #2 spiral
pitch (typ.)

WITHOUT SAFETY SWITCH

SERVICE SUPPORT TYPE SP (O) - OVERHEAD SERVICE

FRONT VIEW
INSET A INSET B
Varies Service
Enclosure
— ™7 Safety <
b switch 3
B (when 8¢
required) — [ £
c X
weren| || SERVICE Inset A B
ENCLOSUREIZ, §
o
*|5 3/4" dia.
Rk -
Nt
5|
c 57
-y <
= Inset A s <
RMC to
Y utility
24" dia. x 36" depth 4
foundation 4-#5
reinforcing bars Hook
and #2 spiral Length

WITHOUT SAFETY SWITCH nd %2 Spiral  oh

WITH SAFETY SWITCH
SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE

HOOKED ANCHOR DETAIL

White insulation

insulation with for galv.
white taope where 2 - places
conductor exits TYP.

Red insulation

length of Line 1

24" dia. X 60"
foundation 4-#5
reinforcing bars

7" 2" TYP.

NOTE:
All rough
edges shall
be ground
6" smooth

Drain hole

6"

24" Diameter
drill shoft

Conduit

BASE PLATE DETAIL

%o
% g % "

at 6

/d
BOTTOM OF POLE

SERVICE SUPPORT TYPE SF & SP

g vouog

5" thick
concrete

pad (class C
concrete and

6" X 6" #6

wire mesh) ——=f

2" expansion
joint material

Dimension varies,
install only as
wide as required
to occommodate

equipment
TOP VIEW
SERVICE SUPPORT TY SF (0) & SF (U)
® Traffic
Operations
I Texas Department of Transportation s’i;‘;’,ﬂ;’;'d

ELECTRICAL DETAILS
SERVICE SUPPORT
TYPES SF & SP

ED(7)-14

FILE: ed7-14.dgn on: TXDOT_[oxs TxDOT Jows TxDOT _[cks TXDOT
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TRAFFIC SIGNAL NOTES

White insulation or

1. Do not pass luminaire conductors through the signal controller cabinet. color code 6" of
) . . . neutral conductor’s
2. Include an equipment grounding conductor in all conduits throughout insulation with white
the electrical system. Bond all exposed metal parts to the grounding tape where conductor
conductor. exits weatherhead.

its use.

Red insulation or

No warranty of any
for the conversion

3. Provide roadway luminaires, when required, in occordance with the

~
§ material ond construction sections of Item 610, "Roadway IIlumination } color code 6" length
& essenolies,' except ﬂ.)r gerformonce testing of'luninoires. Test of Line 1 or Line 2
b installed roadway Iuminaires for proper operation as g port of the = conductor’s insulation
9 associated traffic signal system test. ] with red tape where
‘@ B . Service conductor exits the
4. If internal I).' il lumingted s?reef.nome signs are opproved for use, Entrance —» weagtherhead. Conductor
ground the fixture fo the pole with @ 12 AWG green XHHW conductor. ﬂ Line slack length, 12" min.,
18" max.
5. Bond anchor bolts to rebar cage in two locations using #3 bars or HH
6 AWG stranded copper conductors. Use listed mechanical connectors 120,240 Volt
rated for embedment in concrete. See TXDOT standard TS-FD for further - 3 Wire

details.

6. Drill ond top signal poles for '/2 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
pottom 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 ond straight as possible from the enclosure to the tonk
ground fitting. See Inset A detail for further information. Size service
entraonce conduit and bronch circuit conduit as shown in the plons.

TxDOT gssumes no respons

7. Mount electrical service enclosure aond meter to signal pole with stainless
steel bonds. Ensure bonds are o minimum width of ¥ in. Secure enclosures
to bands using two-bolt brackets. Install brackets near top and 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

Drill, top ond thread
LI 2" X 13 UNC. Install

y TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damages resulting fi

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

signal pole for attaching conduit. Gl Meter tonk ground fitting,
See Note 7 connect electrical
8. Conduct pull tests and insulation resistance tests on all illumination ond service grounding
power conductors as required in Item 620 "Electrical Conductors” ond ED(3). electrode conductor
To prevent electronics domage, do not conduct insulation resistance tests Service See Note 6
on traffic signal cables after termination. Enclosure
. See Note 7 See layout
2 9. Lock all enclosures and bolt down all ground box covers before applying power sheets for
g to the signal installation, signal pole
. type
; g 10. Terminate conduits entering the top of enclosures with a conduit-sealing hub [nset A
S0 or threaded boss such as meter hub. Install @ grounding bushing on all metal See TS-CF standard
35 o condui ts not connected to conduit-sealing hub or threaded boss. Bond the for controller
n € grounding bushing to the ground bus with @ bonding jumper. Seal all conduits foundation details,
o x entering enclosures with duct seal or expanding foam. Do not use silicone to INSET A number of required
seal conduit ends. Bushing conduits, and grounding
or Bell ¥ requirements (see side Ground
11. For all conduits, ensure the burial depth is a minimum of 18". Ensure the End Fitting view) box
minimum burial depth for conduit placed under a roadway is 24".
E,
1jn
p{ot] |1 i)
S kil See Note 11 Ground box
i) (see side view) S
LT ! 7 : 4
17113 © T
4 Conduits (See See TS-FD standard
layout sheet sheet for foundation
for details) and conduit details——
SIGNAL POLE WITH SERVICE
Type T electrical service mounted
on signal pole shown as an example.
See electrical details, Iayout Sheets, SIGNAL CONTROLLER SIGNAL POLE
ond electrical service data chart for
additional details. FRONT VIEW

® Traffic
Operations
I Texas Department of Transportation _3;;’,%’::1

T: \WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC (6459-99-001)\Standards\ED (8)-14.dgn

.\\/}2 B
%
3 ELECTRICAL DETAILS
St TS-CF standard f
g cziaui? on: g:g\.;dingr TYP ICAL TRAFF IC SIGNAL
S SIGNAL CONTROLLER  requirements. See loyout
f
SIDE VIEW ot fone oo oy Geattionar SYSTEM DETAILS
conduits that are required.
S ED(8)-14
< FILE: ed8-14.dgn on: TXDOT_[os TxD0T Jows TxDOT _[cks TxDOT
4 ©7Tx00T_October 2014 o [sect] s | wiomr
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16"
PEDESTAL SERVICE NOTES ’———‘
1. Monufacture pedestal electrical services in accordance with Departmental Material 17" min.
Specifications (DMS)11080 "Electrical Services", 11085 "Electrical Services-Pedestal
s (PS)" ond Item 628 "Electrical Services. "Provide pedestal electrical services as
g listed on the Material Producers |ist (MPL) on the Deportment’s web site under ®\‘ —_——
» "Roadway [Ilumingtion ond Electrical Supplies,” Item 628. Ensure all mounting @
il hardware and installation details of services meet utility company specifications. ‘
5 Contact the local utility company for approval of pedestal details prior to @ R
© installing the electrical pedestal service. Submit any changes required by the
E utility company prior to manufacturing the pedestal enclosure. ”
:~ E 2. When a meter socket is required, provide a socket with o minimum 100 amp rating that . @
_9§,=, complies with local utility requirements. E 0
+ao
@l
§{'., 3. Provide Class A or C concrete for pedestal service foundations in accordance with o (
"8"' Item 420, "Concrete Substructures, " except that concrete will not be paid for directly - /@
g*’g but is considered subsidiary to Item 628. /@ @\. — o=
© H_ I Il
§§5 4., l:rovéde t4?re_i_nforcing steel for foundations in accordance with Item 440, "Reinforcement I T Equipment Mounting
2 or Concrete. Studs (0s required)
o A &O—| -~ L L o
w33 5. Install Y, in. X 2% in. minimum length concrete single expansion type anchors for |
XL mounting pedestal enclosure to foundation. Anchor location to match mounting holes in ! @
2 . each corner of enclosure. Secure each of the four cornmers of the pedestal enclosure to \® I It | Equipment Mounting
03? the anchors in the foundation with a !z in. galvanized or stainless steel machine thread 6" @/ I Sle— Studs (as required)
5;5 bolt, a properly sized locknut and a flat washer.
~3 8 See anchor Bell End Fittings
°§“ 6. Finish top of concrete foundation in a neat and workmanlike manner. If leveling washers bolt detial or Grounding
§;‘5 are used, ensure no more than '/ in. gap at any corner. Do not exceed a maximum dip or \ Bushings
\.3" rise in the foundation of 4 in. per foot. When properly installed, ensure the top of v
ggls the service enclosure is level front to back and side to side within '/ in. Repair
3‘52 rocking or movement of the service enclosure at no additional cost to the department. ——Reinforcing Steel
Lag
oZh 7. Do not use liquidtight flexible metal conduit (LFMC) on pedestal type services.
°6&
é‘a‘!? 8. Ensure all elbows in the foundation are sized as per utility provider’'s conduit requirements / \
5:8 for underground conduit ond feeders. PVC extensions may be installed provided the ends of the LOAD SIDE CﬂDﬂT_/ / ” AN _—
wSo rigid metal conduits are more thon 2 in. below the top of the concrete foundation. Where A // N — __ __ "\ LOAD SIDE CONDUIT L |
g:; e:;enf:on*:g;gﬁéizdore metal, grounding bushings must be installed with o bonding jumper || LOAD SIDE CONDUITl | ” | | LINE SIDE CONDUIT
235 properly ! : Size ond number L) '
°8§ of conduits |L—.
&33‘ determined by x
‘5‘; » plon details
EPT
3822
3 ef FRONT VIEW
LS. g
S xog SIDE VIEW
< TYPE C shown, TYPE A similar except that TYPE A shall have
i individual circuit breakers (CB) mounted on an equipment mounting
&l panel. CB Handles shall protrude through hinged deadfront trim.
ol
o
2
3 6"
5 min.
9 Hex Nut
§ Lock Washer
2 . I Flat Washer
o ~ .
ol Level ing Washers
b v LEGEND
2 1_|Mefer Socket, (when required)
§ 2 | Meter Socket Window, (when required)
< 3 | Equipment Mounting Panel
g 4 |Photo Electric Control Window, (When required)
o | [ - 5 |Hinged Deadfront Trim
m Reinforcing n n n
§‘, . I Steel ——— 6 L?od S:de Condu:f Trim
S . 0 | - 7 Ln:-e.S-de Conduit Areo' - o
E > LINE xX 8 |Utility Access Door, with hondle Oge_r_al:!ons
= ~ ! o = 9 |Pedestal Door I Texas Department of Transportation Stondord
e | LOADCI).OAD | 10 |Hinged Meter Access
=3 . B 11 | control Station (H-0-A Switch)
:§ _i_ 12 | Main Disconnect ELECTRICAL DETAILS
N9 13 |Branch Circuit Breakers
8¢ Ty [ELECTRICAL SERVICE SUPPORT
o‘% 14 | Copper Clad Ground Rod - 5/8" X 10 PEDESTAL SERVICE TYPE PS
o~
o
"L
o<
o
$5 ED(9)-14
N Q)
o -
Q‘; SECTION A-A ANCHOR BOLT DETAIL FiLe: ed9-14.don on: TXDOT_[oxs TxD0T Jows TxDOT _[cks TxDOT
o ©Tx00T_October 2014 o sz we | oy
. REVISIONS 6459/99] 001 | US 84, ETC.
w
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TIMBER POLE (TP)SERVICE SUPPORT NOTES

1. Ensure electrical service support is a class
5 treated timber pole as per Item 627 "Treated
Timber Poles." Embed timber pole to depth
required in Item 627,

2. Conduit ond electrical conductors attached
to the electrical service pole and underground
within 12 in, of service pole are not paid

No warranty of any
for the conversion
its use.

,,§ for directly but ore subsidiory to the electrial
5 service.
-2
=27 3. Install pole-top mounted photocell (T) on
8es north side of pole, or in service enclosure
:§2 (E) os required. See Electrical Service Data
8oL chart in plan set.
ite
8.8 4. Gain pole as required to provide flat surface
So for each channel. Gain timber pole to % in.
gg mox. depth ond 1 % in. mox. height. Gain
3)5 pole in o neat and workmon|ike manner.
ow
§,: 5. Mount meter and service equipment on stainless
w33 steel or galvonized channel (Unistrut, Kindorf,
gxe or equal). Provide channel sized 1 in. to 3 ¥ in.
L. moximum depth, and 1%, in. to 1% in. moximum
] width, File smooth the cut ends of galvanized
2oL channel ond paint with zinc rich paint before
’3% installing on pole. Secure each channel section
22E to timber pole with two galvanized or SS lag
o2 pbolts, 'Ya in. minimum diameter by 12 in.
§3.2 minimum length. Use o golvonized or SS flot
§§§ washer on each lag bolt. Do not stack channel.
a
352 6. When excess length must be trimmed from poles,
2ag trim from the top end only.
ols
°6&
gu.
22
w5
w80
2%82
£o
SEL @ Class 5 pole, height as required
3t ‘ o
802y @ Service drop from utility company Point of
Sy (ottached below weatherhead) attachment
3" 0¥ ¢ . . ) to be below
a 2r (3 service conduit (RMCland service weatherhead
s %o entrance conductors - One Red,
One Black, One White (See Electrical
Service Data)
@ Safety switch (when required)
(5) Meter (when required)
@ Service enclosure
(@) 6 AWG bare grounding electrode Pole brand
conductor in'/z in. PVC to must be
ground rod - extend > in. PVC 5 or less

6 in. underground.

% in. x 8 ft. Copper clad
ground rod - drive ground rod
to a depth of 2 in. to 4 in.
below grade.

©

See pole-top mounted photocel |
detail on ED(5).

@ When required by the serving
utility provide bare 6 AWG
copper conductor. Run wire
from pole top to butt wrap
or copper butt plate. Protect
conductor with non-conductive
material to o height
of 8 ft. above finished
grade.

T: \WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC (6459-99-001)\Standards\ED (10) -14.
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@ When required by utility, cut
top of pole at an angle to
enhance rain run off.

DATE:
FILE:

above grade

Bushing
(® RMC some size s branch circuit g;dae"
conduit, Fitting

i
ot t

n

Embedme

6" fto 10"
typical
(DA

@

<
s

I>—Couple to
Circuit
Conduit

—®

Upper end of ground
rod to be 2" to 4"
below finished grade

SERVICE SUPPORT TYPE TP (0)

GRANITE CONCRETE (GC)& OTHER CONCRETE (OC)NOTES

Ensure electrical service support structures bid as type Granite
Concrete (GC) or Other Concrete (OC) meet the following requirements.

4.

5

Provide GC and OC poles that meet the requirements of DMS 11080
"Electrical Services."

Provide prestressed concrete poles suitable for direct embedment into
the ground without special foundations.

Verify poles ore marked gs required on DMS 11080. Location of marking
should be approximately 4’ above final grade. Use the two-point pickup
locations when handling pole in horizontal position, and one-point
pickup location for use in raising the pole to a vertical position.
These marks are small but conspicuous.

Embed poles 42 in. or 10% of the length plus 2 ft., whichever is greater.

Ensure all installation details of services are in accordance with utility
company specifications.

Install @ one point rack or eye bolt bracket 6 inches to 12 inches below
the weatherhead as an overhead service drop anchoring point for the
electric utility.

Furnish and install galvanized or stainless steel channel strut 1 Y2 in.
or 1 in. wide by 1 in. up to 3 ¥4 in. deep (Unistrut, Kindorf, B-line
or equal). Attach channel strut with stainless steel concrete onchors (mox.
1" depth), saquare U-bolts or back to back channel strut with long bolts,
or other secure mounting os approved by the Engineer. Ensure bolts are
Qgalvonized in accordance with ASTM A153. Do not stack channel struts.

Backfill the holes thoroughly by taomping in 6 in. Iifts, After tamping to
grade, place additional backfill material in @ 6 inch high cone around the
pole to allow for settling. Use moterial equal in composition ond density
to the surrounding area. Backfilling will not be paid for directly but is
subsidiary to various bid items.

White Insulation or
color code 6" length
neutral conductor’s
insulagtion with 6" to 12"
white tape where
conductor exits

the weatherhead.

Red insulation or
color code 6" length
of Line 1 or Line 2
conductor’s insulation
with red tape where
conductor exits
the weotherhead.
Conductor slock
length, 12" min.,
18" max.

1

2" to 6" (4" typ.)
(As required or allowed
by utility company)

25' measured from grade.
Circumstances may require the
electrical service support
to be taller than the 25°
shown, check with utility
before installing

Service
/ Enclosure

RMC

Safety Switch +
(when required)—= b / Zg;ar:?rl;’mq
= ||e above ground
(mag line.
[ .
z See Detail A
3
@

Extend 1/2"
PVC 6"

below grade

Bushing
or Bell
_ End Fitting
B = JC
N @ o=
] N ; =15
o=: L ® N
aagg . RMC PVC, or other
wEL 89 : conduit type
N go oo E Qs shown on
56. ¢ 1" | layout
S0.,52 js t0 10 Y
Min. 24" 52909, Red
dia. hole 2" to 4"

Concrete Pole below grade

CONCRETE SERVICE SUPPORT

Overhead (0)

_ Service
Enclosure
Safety switch
(when required)
°
" S
[ § ° Detail A
= Sa
=00
2 $lox
3 224 xtend /" PVC

6" below grade
round Rod
%" x 8

2" to 4"
below grade

; 7~ =
R ? o=
£ B =
E ] =‘\PVC, or other
A | [] —Rme conduit type
& 16" t0 107 as shown on

i layout
i ]
RMC el / _\ Bushin

9

U“de'?:“‘“d Min, 24" Concrete  or Bell
conduit as dia. hole Pole End Fitting

per utility
requirements

CONCRETE SERVICE SUPPORT

underground (U)

Top View

Side View

DETAIL A

See Note 7. Before installing channel
+that has been cut, file shorp edges ond
paint with zinc-rich paint. Ensure
there is no paint splatter on the pole.

® Traffic
Operations
Division
Standard

I Texas Department of Transportation

ELECTRICAL DETAILS
SERVICE SUPPORT
TYPES GC, OC, & TP

ED(10)-14

FILE: ed0-14. don on: TXDOT_[os TxD0T Jows TxDOT _[cks TxDOT

©TxDOT_October 2014 cont_[sect] Jo8 | HIGHAY
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DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

ROADWAY TLLUMINATION ASSEMBLY NOTES

1. Details opply to roadwoy lighting installotions bid or referenced under Item 610, "Roadwoy Il lumination Assemblies." ii. Instoll bolts ond 1/2" connecting woshers from the inside of the T-bose, threod up through the
Provide, furnish, and install all other materials not shown on the plans which may be necessary for complete and proper pole baose. Install flot washers, lock washers and nuts snug tight according to Item 447,
zs construction. Where manufacturers provide warranties or guarantees as a customary trade practice, furnish to the State "Structural Bolting."
Sa such warranties or guarantees.
kY iii.Tighten each nut to 150 ft-1b. using o torque wrench.
>.§ 2. The locations of poles and fixtures may be shifted by the Engineer to accommodate local conditions., Install or remove
€8 poles and luminaires located near overhead electrical lines using established industry and utility safety practices and c. Level ond Plumb
gg in accordance with laws governing such work. Consult with the appropriate utility company prior to beginning such work. . . . . o
g+ i. Ensure pole is plumb and mast arm is perpendicular to the roadway according to plans to within 5
ob 3. Provide new and unused materials. Ensure that all materials ond installations comply with the applicable articles of degrees.
b the Notional Electrical Code (NEC),TxDOT standards and specifications, National Electrical Monufacturers Association
2 (NEMA),0ond are |isted by Underwriters Laboratories (UL) or a Nationally Recognized Testing Lob (NRTL). NRTLs such as 9. Construct luminaire pole foundations in accordance with Item 416, "Drilled Shaft Foundations,” and TxDOT
= Canadian Staondard Association, Intertek Testing Services NA Inc., or FM Approvals LLC can be considered equivalent to standard sheet RID(2).
o UL. Foulty fabrication or poor workmanship in ony material, equipment, or installation is justification for rejection.
@ 10. Provide and install underpass luminaires in accordance with Item 610, DMS-11010, ond TxDOT stondord sheet
§ 4, Provide Roadway Illumination Light Fixtures as per TxDOT Departmental Material Specification (DMS) 11010, Item 610, RID(3). Typical luminaire size for underpass luminaires is 150W HPS or 150W EQ LED.
K and gs shown on the Material Producers List (MPL) for Roadway [Ilumination and Electrical Supplies.
- 11. Mount luminaires on arms level as shown by the luminaire level indicator.
e 5. Fabricate steel roadway illumination poles in accordance with Roadway Illumination Poles (RIP) stondards and Item 610.
g Poles fabricated according to RIP standords do not require shop drawing submittals. 12. Orient luminaires perpendicular to the roadway intended to be |it unless otherwise shown on the plans.
g a. Alternate designs to RIP standards or the use of aluminum to fabricate poles will require the submission of shop . .
e drawings electronically. For instructions on submitting shop drawings electronically see "Guide to Electronic Wiring Diagram Notes:
S Shop Drawing Submittal” on the TxDOT web site.
= P . . . . ) @ Use 1/2 in.-13 UNC threaded, copper or tin-plated copper,
b. Limitations on use of the R!P sfo::\durd: 'The RIP stondard details were developed f?r installaotions in locof-on§ pole bonding connector, sized appropriately for conductors,
where the 3-second gust basic moximum wind speed is 110 mph, ond where the elevation of the base of the pole is bonded to T-base, or use ground lug in handhole as

less than (i.e. not more than) 25’ obove the elevation of the surrounding terrain, in accordance with the "AASHTO

available.
Standord Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals, " 6th Edition

(2013) of the AASHTO Design Specifications. For poles to be installed in regions where the maximum basic wind speed Use pre-qualified two-pole breakaway connectors for all
exceeds 110 mph or to be mounted more than 25’ above the surrounding terrain, provide poles meeting the fol lowing @ Iuniﬁoir: po:elins?ol IEﬁons For I{minaires fed by a
requirements: ;

circuit with g neutral conductor, use double pole
breakaway connectors with the neutral side unfused and

i. Submittals. Following the electronic shop drawing submittal process (see Guide to Electronic Shop Drawing marked white.

Submittal on the TxDOT web site), submit to the Engineer for approval fabrication drawings and calculations

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

Kind is made by TxDOT for ony purpose whatsoever.
of this standord to other formats or for incorrect results or damages resulting from its use.

for the poles, sealed by a Texas l|icensed professional engineer (P.E.). @ Split Bolt or other connector.
ii. Luninaire Structural Support Requirements. Provide light poles, aorms, ond anchor bolt assemblies with a 25
year design life to safely resist dead loads, ice loads and the required basic wind speeds at the location of - - . .
insfollo??on in occordance with the 6th edition (2013) of the AASHTO Design Specifications. For tronsformer Decorative LED Lighting Notes:
base poles, include transformer base and connecting hardware in calculations and shop drawing submittals.
Structurally test all traonsformer bases to resist the theoretical plastic moment copocity of the pole. Submit 1. LED Drivers in Remote Outdoor enclosures (for drivers
certification of the plastic moment load test and FHWA breckaway requirement test of the model of base being that do not include an enclosure as part of a factory
& c furnished with the shop drawings. Show breakaway base mode! number, manufacturer’s name, and logo on shop assemb ly):
¢ drawings. Include on manufacturer’s shop drawings the ASTM designations for all materials to be used.
3 g ., . . . . a. Provide NEMA 3R outdoor enclosure or as approved.
2 6. For both transformer and shoe-base type illumingtion poles, provide and install double-pole breakaway fuse holders as
5 specified by DMS-11040. Breakaoway fuse holders ore |isted on the MPL for Roadway Illumination ond Electrical Supplies b. Install enclosure at least 12" above ground or other
under Items 610 & 620. Provide 10 amp time deloy fuses for breckaoway connectors in light poles, or inside the Ilight horizontal surface. Mount vertically or on ceiling, and
fixture for underposs lumingires. In each pole, connect luminaires to the breokaway connector with continuous stranded ovoid direct sun where possible.
12 AWG copper conductors os listed on the MPL. Bond al | equipment grounding conductors together and to the ground
lug in the transformer base or hand hole. c. Install drivers with at least 2 inches of space from
enclosure wal ls.
7. Tighten anchor bolts for shoe base, concrete traffic borrier base, and bridge mount roadway illumination poles, in L1,L2 = Hot Conductors
accordance with Item 449, d. For multiple drivers in an enclosure, provide at least G = Grounding Conductor
4 inches side to side ond 1 inch end to end from other
8. Install T-Base with following procedure: drivers or electronic equipment TYPICAL WIRING DIAGRAM
LUMINAIRES SERVED AT 480V ON 240/480 VOLT
a. Anchor Bolt Tightening. e. For drivers mounted on back wall of enclosure, mount SERVICE OR LUMINAIRES SERVED AT 240V FOR
enclosure on 1 5/8" strut or other stondoff to dissipote 120/240 VOLT SERVICE.
i. Coat the threads of the anchor bolts with electrically conductive lubricant. heat, or mount driver to side of the enclosure or to
the metal cover.
ii. Place the T-base over the anchor bolts. Foundation must be level oand flat. The moximum permissible gop
under any one corner of the t-base is 1/8" before nuts ore tightened. f. Provide remote drivers with o maximum of 100 watts
iii.Coat the bearing surfoces of the nuts and washers with electrically conductive lubricant. Install (1) 1/2" g. Provide drivers with documentation of 100,000 hr Iifetime
hold down washer, (1) lock washer, and (1) nut on each anchor bolt. Turn the nuts onto the bolts so that each ot Tcase of 65C or higher.

is hand-tight against the washer.

j ® Traffic
Safety

iv. Using g torque wrench, tighten each nut to 150 ft-Ib. Uniform contact is required between the foundation and

1 %" Strut aret
|—|’/ I Texas Department of Transportation _eﬂg‘;’,ﬂ;’;'d

T: \WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC (6459-99-001)\Standards\RID (1) -20.

the T-base in the corner regions of the T-base, and all corner gaps must be closed after applying torque. If ,_l
a gop still exists after torquing to 150 ft-1Ibs, continue torquing each bolt incrementally until gap is closed 4" min A A
Z or maximum al lowable torque of 250 ft. pound is reached, whichever comes first. If 250 ft-Ibs is not enough to RO DW Y
~ close the gap the foundation must be leveled. Gaps along the straight sides of the T-bases and the foundation AT
o are permissible. Ensure that no high point of contact occurs between the straight sides of the T-base and the oriver lLLWIN ION
S foundation. -
S
: prives DETAILS
- v. Check top of T-bose for level. If not level then foundation must be leveled. nelosure
o
o
s b. Top Bolt Procedure o] R l D ( 1 ) - 20
N i. Erect pole aver T-base with crane. Coat bolts, nuts, washers, and lock washers with electrically conductive FLe ridi-20.dgn o TXDOT_ ox: TXDOT [ow: TAOOT _[ex: TX00T]
2 lubricant. . . ©Tx00T__ January 2007 cont Jsect] s | wicamr
o Driver Spacing In Remote Enclosure REVISIONS 645999 001 |US 84, ETC.
= I8l oist cany [ e o,
<= 12-20
Su| WACO[ McLENNAN, ETC. | 49
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DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5
GENERAL NOTES:
TABLE 1 - - - -
1. "Recommended Foundation Lengths" table is for information purposes only.
ANCHOR BOLTS Foundation lengths shall be as shown on the plans, or as directed by the
POLE ANCHOR Engineer. Foundations will be paid for under Item 416, "Drilled Shaft
L R i . i h the plans.
g.s Wren srown on e MOUNTING BOLT CIRCLE BOLT Foundations, " unless otherwise shown on e plans.
o ul Wi -
P " H lans 4" concrete HELGHT Shoe Base T-Base SIZE 2. Erect roadway illumination assembly poles plumb and true. Form and level
33 4" concrete riprap P n d
= with 6"x 6" riprap with 6"x 6" <40 ft. 13 in. 14 in. ;BE“X the top 6" of the foundation so the pole will be plumb. Use leveling
gg.; (W2.9 x W2.9) 1Vi6H or 14 " (w?«:'jgdx [42.9} ori I/'"‘ nuts to plumb shoe base poles. Do not use shims or leveling nuts under
] welded wire fabric flatter welded wire fabric - : Vet 1 Yain. transformer bases. Do not grout between baseplate and the foundation.
\Sg: reinforcement foresope T_%%lhef; reinforcement 40-50 ft. 15 in. [RAVZRE N VIS YU g P
;8': 3. Ensure Class 2A and 2B fit for onchor bolts and nuts. Top ond chase nuts
g . . Level finish aofter galvanizing. Anchor bolt body with rolled threads need not be full
Foundation even with .
FE finished grade on downhill 5 . Founamign size.
s side of foundotion. 4" onduit ht. even wi
< ' Leve‘-: y i = = 2" (£1.0) /finisned TABLE 2 4. Use appropriate class of concrete as specified in Items 416 ond 432.
v finish gor(!?\il E)nf. I orade Concrete for riprap may be upgraded to Class C at no extra cost to the
£§§ =l 7 RECOMMENDED FOUNDATION Depar tment.
b
£y 3 (SLENGTS 1 . . .
Leo £ ee note 5. Place riprap around the foundation when called for elsewhere in the plans.
ggg JE \ s ooviinG ] TEXAS CONE PENETROWETER Riprap will be paid for under Item 432,
<3 2| s - or's N Blows/ft
587 I < 2 HEIGHT o 5 m) 6. Locate breakaway roadway illumination assemblies as shown in the placement
£¢o = Q| table, unless otherwise dimensioned on the plans. Protect non-breakaway
oon 2| . wl = B . . illumingtion assemblies from vehicular impact (i.e. 2.5 ft. benhind guard
goe Z w <20 ft. 6 6 6
‘“’ég S ® 0| - rail or mounted on traffic barrier), or located outside the clear zone,
ek a Conauit Template >20 ft. 8 6 6 except that 2.5 ft. from curb face is minimum desired for |ight poles on
Er'-: wl —— to 30 ft. city streets, 45 mph or less. See Roadway Design Monual for further
Py “© # >30 ft. . . . information.
g§§ minimom to 40 ft. 8 8 s
%35 T 7. Use 4 hold down and 4 connecting washers on transformer base poles as
838 (Typical) >40 ft, B B .
22t 5 30" to 50 ft. 10 8 6 recommended by the monufacturer and supplied with base.
2% >3
oc o
&':é “’? 8. Install a minimum of 2 conduits in each foundation. See lighting layout
13 5 H 3 " pi sheets for locations of foundations with more than 2 conduits. Cop unused
285 O~ | 3 at 6" pitch, 4
ggw 3e 2 flat turns conduits in foundations on both ends.
wdb o top and bottom.
;xE i ;3’_?*’6; D'[‘;c"'v TABLE 3 9. Conduit location in foundations is critical for breakoway devices. Place
§ of turs conduits 2 in. apart on centerline as shown.
é; top ond bottom. PAY QUANTITY OF RIPRAP PER FOUNDATION Pe
§»§ (Install only when shown on the plans) 10.  Bond anchor bolt to rebar cage with #6 bare stranded copper conductor.
-3 Foundation RIPRAP RIPRAP Use |isted mechanical connectors rated for embeament in concrete. The
%8 Diameter DIAMETER (CONC) _(CL B) bonded steel in the foundation creates a concrete encased grounding
= .
:Eg SECTION A-A SECTION A-A 30 in 78 ine 0.35 oY electrode which replaces the ground rod.
”:05 SHOWING SLOPED GRADE SHOWING CONSTANT GRADE 11. Grade earthwork around T-base foundations even with the finished grade as
*g§; c| shown in Section A-A to ensure proper function of the breakaway device.
gg.,., 8' Use ripraop on T-base foundations that ore locoted on sloped grades, and
SETE St as shown on the plans for level grades.
22
a xo
o)
=
= 4 Anchor . | to ROW
Z Bolts Top of or as close to RO
8 ' 6 - %4 Bars e . Too o on - TABLE 4 Mo oq T precs seal
lex nu — . N NN
3 Lock wosher Lock wosher — 2le BREAKAWAY POLE PLACEMENT (See note 6) - ide 2/5 of th
g Flot wosher— | € provide of the
9 Conduit (See plans —Baseplate Hex nut ol SOLE OFFSET (DISTANCE luminaire mounting
& for conduit size. : " Hol ddown ROADWAY FUNCTIONAL *x POL| (DISTAN height behind the
Z Match duct cable | |w§sr.e‘,’ = § CLASSIFICATION TO FACE OF TRANSFORMER BASE) m,g for "falling
S size if used. See - — i area" to prevent
Q| st r heets. ) : S|- i
& £D stondarg sheets Igs : 5 Freeway Molnlones 15 £+, (minimum ond encroachment on
2 :g.‘é | o e cens) typical) from lane edge Tz:e:mg;efgg;zn
©) B — .
S NE'S A1l curbed, 45 mph 2.5 ft. minimum (15 ft. idelines.
< A A Sgé J‘:D Flat washer| or less design speed desirable) from curb face ouidelt
Q w0 & =71 Hex nut b A1 other 10 ft. minimum*(15 ft.
z N — = R — e — st others desirable) from lane edge
g 1/2__ Typ, 174" Typ,
o 374" max ——— 1/2" max Anchor
Q| e e
Y Tied to bolts B Traffic
2 %o ! s
- . ivision
; When required - . . I Texas Department of Transportation Standard
4" concrete riprap
e . Grade break
with 6"x 6" .
23| W2.9 x w2.9) lines 1 ] ROADWAY
z i i B .
22| reltte-tement e e : ILLUMINATION
NV
52 I | DETAILS
A
7 Bottom Anchor (RDWY [LLUM FOUNDATIONS)
& SHOE BASE
mu —_— Bolt Template —
S See RIP Stondord
o
RE RID(2)-20
g; FILE:  rid2-20.dgn on: TXDOT _[ox: TXDOT [ows TXDOT _[cks TXDOT,
Sk FOUNDATION DETAIL ANCHOR BOLT DETAIL ©T00T_Jonary 2007 o [see] o | e
- o REVISIONS 6459/99] 001 | US 84, ETC.
o i ot Comry [ e o,
== 12-20 WACO| MCLENNAN, ETC. | 50
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DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

4 - % GENERAL NOTES:
Dritl - .- B " (2" RMC) V14 "
length as Holes r—L-‘ Zﬁochuvm'r"‘ 2% "2 Voo 4 Ve A. ALL 150 wott HPS and 150 wott equivalent LED Luminaires
1 di required 1 1" 3 %" (2 /2" RMC) 1Y, 6 " 1"
(3Tyspl) S o 00 2 nylon throgt - -— 1. Luminaire locations, conduit ond conductor sizes and routing are
rs gsf:m:" “‘;’;:"_s % o 2 - Y [] typical ond diagrommatic only. See project layout sheets for
d . : at wa g < L L specific details.
e Recess ~ = 2 lock washers - + = B"_?-” )} 4|~
°¢ 3#47 dio. X “ _ o : 2. Conduit will be paid for under Item 618, "Conduit" and conductors
" Saddle | a5 Holes NS .
28 1#2" depth Ve o 00 I o ® N will be paid for under Item 620, "Electrical Conductors,” unless
§o8 ('T /2) A +4 foles otherwise shown on the plans.
Co yp H
Lo
2¥2 | saadles (4 Requirea) 4 - Y ? (Tyo) — . — 3. Adjust conduit in soddles to place fixture height and orientation
gég sized for 2" RMC pritl As required 9 Y2 9 Y as required. See fixture orientation detail ond plans. Where
Holes for Saddles C TAIL practicable, place luminaires so the bottom of lumingire is above
.2& LA?gl:e]?f‘) PLAN VIEW *he bottom of the beom, moximum of 3 in. (See detail UNDERPASS
e SECTION A-A MOUNTING PLATE q FRONT SIDE LIGHTING ARM TYPE 2)
858
e (ASTM A-36 or better) 4, E
Py . Except as noted, galvanize all structural steel and exposed
.-§3 P BRACKET DETAIL bolts, nuts, and washers in occordance with Item 445
gnf 4 - %" Dio. bolts, Moke from 2" plate (ASTM A-36 or better) "Galvanizing”.
0y each w/ 1 nylon
Lot throat lock nut iquid tight 5. Fabricotion of brackets ond support orms will not be paid for
?"g ??gp)l lock washer 6 s b Yo - I;:g:;blelq directly but is subsidiary to Item 610, "Roadway IIlumination
= . rill %" dia. o Assembl ies. "
2" 2" Thick Al @ Metal .
Top of " Hole for pin L "
£2b Bent Cop RMC | Mounting ARG 3 15 Conduit 6. Install a heavy duty NEMA 3R fused disconnect or breaker enclosure
o Plate i (Typ)
g:.. \‘ ® - 9| P rated at 30 amps and 480 volts to switch underpass Iuminaires as
o3 . . otate as + | " RMC shown on plans, with at least one per bridge circuit. Install
88 n - 1c necessary 2 . ;T/‘ypeh;c,_;n;nu;re 20 omp time-deloy fuses or inverse-time circuit breakers. Mount
i ~E to place L < disconnect or breaker enclosure 10 ft. (min) above grade on columns
.6 — 00| 7 fixture Lumingir: £ - 9 Yyt / or bent caps as approved by the Department. Modify disconnect to
2‘68 1 perpendicular 2 Rodzius allow padlocking in the "ON" and "OFF" positions. Padlocks and
85 to roadway - 3 disconnect switches or circuit breckers for underposs fixtures
338 o = will not be paid for directly but are subsidiary to the various
22.‘- PLAN VIEW bid items of the contract.
ss VIEW
N R . . SIDE PLAN 7. Conduit on columns, caps, ond slab is shown surface mounted. For
385 ~s Coupl ing, Conduit FIXTURE new columns ond caps, embed PVC conduit in concrete. Bond and
ogg gggr\.:ces%rona Flex ORIENTATION ARM DETAIL ground metal junction boxes and conduit.
=
= 4 f
vgs ggn,“&,gj Connect c?ndw? on tapered B. TYPE 1
* section of beam.
§3§ P%OFH;E VIEW END VIEW (See note C.2) 2 i;é.' Dig. thru-boits 3 -yNo.Rlz Xty 1. Provide 2 in. rigid metal conduit (2.375" 0.D., 0.146" wall) for
o% r as Required (A or Al eacl in ¥" RMC for Type 1 arm shaft.
56 (See Note A.3) % Diey bolt w1 gy;on?ihrogi' 1ock Branch Circuit Fusea e
w30 (42" M'ﬂ). w/ nut, lat washers, runs from fused isconnec 2. Use % in. stainless steel bolt or stud non-epoxy type expansion
X0 UNDERPASS LIGHTING ARM SS Cotter Pin | lock wosher disconnect to anchors for concrete for Type | mounting. Except as noted, provide
2 underpass an al lowable 2650 Ibs minimum pull-out force (after consideration
o, Lumingires of adjustment factors for edge distance and bolt spacing) for each
&,',,"ég | g See Clamp :E anchor. Install each anchor to the embedment depth recommended by
EROeE: | Detail 24" Min to Ground Box the manufacturer.
Spoo’ ‘s 4" Max (As shown on i i
3FoEQ T 2 Y/ "RMC _ 3, Attach conduit to plate with 4 saddles, four - 3% in. diameter
& By e : _ CONDUIT DETAIL layout sheets) bolts, nylon throat lock nuts, and lock washers.
2 2@ Cast-in-place §|Reducing bushing x
3 section Luninaire — &| 9" Radius 4 c. TYPE 2
= -
Z| 2"RMC o 1. Provide 2 in. rigid metal conduit (2,375" 0.D., 0.146" wall) or
8 [ F LB Conduit Fitting (Typ) : provide o combination of 2/, in. (2.875" 0.D., 0.193" wall) ond
5 1 - { & Reducer- Appropriate 2 in. (2.375" 0.D., 0.146" wall) rigid metal conduits with a
S I 1 ] L \ | Accessible reducing bushing as beam height stipulated for Type 2 arm shaft.
+| Liquid Tight 3" Max bottom of g [ N : [l conduit Body Field cutting ond threading will be permitted. Paint cut and
v Flexible Metal S~ Bean — fixture //=q_d 4 threaded areas with zinc rich paint after conduit is connected
5 Conduit / FRONT ‘ ‘ to adjacent fitting.
S == f ~— 7 ! . “
) 2 [ f { {Beom height greater than 54™) 2. Connecting conduit may be strapped to tapered section only of
g 3" qu.or " pregas? beams as shown. Anghor as approved by the Engineer.
é EJ g;if:a';' ;rf' (s:gzr:?g; g?ng:;:‘ on tapered Ya" RMC 22 e Moximum anchor depth is 1 in.
§ S beam ——— (See note C.2) - 3. Indiscriminate drilling into precast concrete beams may result
2 -n%/ D|'°‘ |°°"s' in reduced beam strength., Use drilling location and method as
g 5 SRR directed by the Engineer. See Location of Underpass Lighting
E | 1 U pioyoott Jnroot LoCk Nt Mounting Bracket detail. The locotions shown in the fable are
§ x ss Czoﬁer Pin 1 lock washer | CONDUIT CONNECTION PROFILE such thaot reinforcing stronds will not be damaged.
N i Typical conduit "
= Junction routing for serving Reinf ;{.ffg{;
E AU £|  see Clamp :t Strongs - TABLE 5 A 7exas Department of Transportation | Gvisicn
3 H H ‘
= Z‘I. L_i;)lui%;?ic:m ggpggé#e side L3S zvzu Min to r i } Standard
] exible Q ‘@ " Max ADw AY
Conduit with E — = LOCATION OF UNDERPASS LIGHT RO
| 1,
33| orip Loop g 9 /2" Ragius s = MOUNTING BRACKET TABLE ILLUMINAT ION
O
o = @ 2"RMC SPAN MINIMUM
NV @
P /) LENGTH DISTANCE DE TA I L S
=3
- ! <50 0" -0"
ST ! T T 0"
:E 3+ Mox_t L oottom of inimum Distaonce ;’8' ;g ;g’_ . (UNDERPASS LIGHT FIXTURES)
8N FRONT fixture Bce;: (See Table Below) > 90° 257 0"
b (Beam height equal to or less thon 54") RID (3) '20
g;l IN RD IL AM (U/ p) (TY l) FILE: rid3-20.dgn on: TxDOT  |ck: TxDOT |ow: TxDOT  |ck: TxDOT|
~N - o
EX If brigge has pre-cast panels under deck, IN RD IL AM (U/P)(TY 2) LOCATION OF UNDERPASS LIGHT MOUNTING BRACKET O iy 2013 o Jezer] [
circuit under deck edge. REVISIONS 6459{99] 001 | US 84, ETC.
& 214
i . oisT counTY SHEET no.
EE UNDERPASS LIGHTING TYPE 1 UNDERPASS LIGHTING TYPE 2 3l .
P-3n 12-20 WACO| MCLE! L B
12C
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SHIPPING PARTS LIST - POLES AND LUMINAIRE ARMS
Nominal Shoe Base T-Bose CSB/SSCB Mounted OTHER
Mounting Ht. Designation N Designation . Designation . Designation N
. (fH) Pole [ Al [ A2 [Luminaire Quantity Pole [ Al [ A2 [Lumingire Quant ity Pole [ Al [ A2 [Luminaire Quantity Pole [ AT A2 | _Lumingire Quantity
§s 70 (Type SA 205 - 4 (150W £Q) LED (Type SA 20 T - 4 (150W £Q)_LED
-8g (Type SA 20 -4 -4 (150 Q) LED (Type SA 20 -4 -4 (1508 EQ) LED
N 30 (Type SA 30 S - 4) (250W EQ) LED (Type SA 30 - 4) (250W EQ) LED ype SP -4 (250W EQ) LED
§§$ (Type SA 30 S - 4 - 4) (250W EQ) LED (Type SA 30 -4- 4 (250W EQ) LED ype SP -4-4 (250W EQ) LED
res (Type SA 30 S - 8) (250W EQ) LED (Type SA 30 - 8) (250W EQ) LED ype SP - 8) (250W EQ) LED
g+e (Type SA 30 S - 8 - 8) (250W EQ) LED (Type SA 30 -8 -8) (250W EQ) LED ype SP - 8 - 8) (250W _EQ) LED
23" 40 (Type SA 40 - 4) (250! Q) LED (Type SA 4 -4 (250W EQ) LED ype SP 38 -4 (250W EQ) LED
:§ ype SA 40 -4 -4 (250 Q) LED (Type SA 4 -4 -4 (250W EQ) LED ype SP 38 -4 -4 (250W EQ) LED
R ype SA 40 S - 8) (250W EQ) LED (Type SA 4 - 8) (250W EQ) LED ype SP 38 - 8) (250W EQ) LED
=2 ype SA 40 S - - 8) (250W EQ) LED (Type SA 4 -8 -8) (250W EQ) LED ype SP 38 S - 8 - 8) (250W EQ) LED
P ype SA 40 S - 10) (2500 EQ) LED (Type SA 4 - 10) (2500 EQ) LED (Type SP 38 S - 10) (2500 EQ) LED
3§3 ype SA 40 S - 10 - 10) (250W EQ) LED (Type SA 4 - 10 - 10) (250W EQ) LED (Type SP 38 - 10 - 10) (250W EQ) LED
§,,3 ype SA 40 - 12) (250W EQ) LED (Type SA 4 - 12) (250W EQ) LED (Type SP 38 - 12) (250W EQ) LED
&3«: ype SA 40 S - 12 - 12) (250N EQ) LED (Type SA 4 - 12 - 12) (250W EQ) LED ype SP 3 - 12 - 12) (250W EQ) LED
88. 50 ype SA 50 - 4 (400! Q) LED (Type SA 50 -4 (400W EQ) LED ype SP 4 -4 (400W EQ) LED
2.8 yoe SA 50 S -~ 4 -~ 4) _(400W EQ) LED (Type SA 50 T — 4 — 41 (400W Q) _LED yoe SP 48 S - 4 - 4) (400N EQ) _LED
ﬁ“ ype SA 50 S - 8) (400W EQ) LED (Type SA - 8) (400W EQ)_LED ype SP 4 - 8) (400W EQ)_LED
._u3 ype SA 50 S - 8 - 8) (400w EQ) LED (Type SA - - 8) (400W EQ) LED ype SP 4 - - 8) (400W EQ) LED
202 (Type SA 50 - 10) (400! Q) LED (Type SA - 10) (400W EQ) LED (Type SP 4 - 10) (400W EQ) LED
v83 (Type SA 50 S - 10 - 10) (400W EQ) LED (Type SA - 10 - 10) (400W EQ) LED (Type SP 4 - 10 - 100 (400W EQ) LED
gxe (Type SA 50 - 12) (400! Q) LED (Type SA 50 - 12) (400W EQ) LED (Type SP 4 - 12) (400W EQ) LED
2 . (Type SA 50 - 12 - 12) (400! Q) LED (Type SA 50 - 12 - 12) (400w EQ) LED (Type SP 4 - 12 - 12) (400W EQ) LED
-
058 GENERAL NOTES:
+ oo
ggf:_’ 1. All work, materials ond ?ervices n?? shown on the plons which may be necess?ry ?or complete and prop?r zi:ons#rucﬁon‘
o shal | be performed, furnished and installed by the Contractor. Faulty fabrication or poor workmanship in any material
§§§ equipment or installation will be considered justification for rejection. Where manufacturers provide warranties or EXPLANATION OF ROADWAY ILLUMINATION
§$B guarantees as a customary trade practice, furnish to the Department such warranties or guarantees. ASSEMBLY DESIGNATIONS
ggm 2. The location of poles ond fixtures are diagrammatic only and may be shifted by the Engineer to accommodate local
gg conditions. Install or remove poles and luminaires located near overhead electrical lines using established industry (TYPE SA 50 T =X = X) (400N EQ) LED
s ond utility safety practices ond in accordance with laws governing such work. Consult with the appropriate utility .
gse company prior to beginning such work. Sk Z?L?nﬂ'.}?‘ most orm may be steel or——
§3§ 3. Standard Steel Pole Designs. Steel poles fabricated in accordance with the details and dimensions shown ST: Pole and mast arm must be steel.
;‘» herein, shall be considered standard designs. Submission of shop drawings and design calculations for AL: Pole and mast arm must be aluminum,
a'ég staondard designs is not required. SP: Special (ovalized) steel or aluminum pole
222 ) ) L. . . ) for installing on CSB or ssca. See standard
£ o 4, Optional Steel Pole Designs. Multi-sided steel poles may be allowed as optional designs, if steel poles are sheet CSB (4), or SSCB (4)
«2b permitted or required, pending approval by the Department as outlined below. R
0,2 ¢ Two rn.,ner-cgl a-g-?s denote nominal
.;g§§g| a. Shop Drawings. Optional desiqns require submission of shop drowinqs and design calculaotions bearing the mounting height in feet.
yoea o seal of on engineer Iicensed in the State of Texas, in accordonce with Item 441, "Steel Structures.”
X The Department may elect to pre-approve some shop drawings for optionally designed poles. Submission of Next letter denotes type of base, (S-Shoe Bose,
3T of shop drawings and design calculations is not required for structures fabricated in accordance with the N T-Transformer Base, or B-Bridge/Ret.Wall Mount)
2 Y detgils of shop drawings on the pre-approved |ist maintgined by the TxDOT Traffic Operations Division. Any .
a 13;': deviation from the pre-approved shop drawings will require submission of shop drawings of the complete First number denotes length of mast arm
o assembly ond design calculations as described aobove. . in feet.
=| b. Structural Support Design for Lumingires. Lighting support structures shall be designed for a year
a design life in accordance with the AASHTO Standard Specifications for Structural Supports for Highway gggng; iat':zgg mfén";'gnc"fe;"fégg:f‘diﬁy ::;:ono
? Signs, Luminaires and Traffic Signals, 6th Edition (2013) and In#errim Revisions fhﬁre#o.l All poles N
S shal | be designed for 110 mph 3-second gust wind speeds. The Gust Factor, G, and Wind Impor+tance P . . . .
‘g Factor, Ir, shall be opplied s per the AASHTO Specifications assuming o 25-year design Iife. The b;’;‘iggérfgﬂ"ﬂ'x'?u}gswﬁ?ﬁ ;&?ﬁdgogg)‘(ifglzgéﬁnzm
el design wind pressure for hurricane wind velocities greater than 100 mph shall not be less than the
v design wind pressure using 100 mph with the non-hurricane Wind Importance Factor, Ir, value. For . -
Z transformer base poles, fabricator shall include Transformer base and connecting hardware in design ls.ggfml'e?lgs_Ig;c?ﬁ.;égr;source (S - High Pressure
3 calculations and shop drawing submittals. All transformer bases shall have been structurally tested to umi tnat
<l resist the theoretical plostic moment capacity of the pole. Certification of the plastic moment load test
2 ond FHWA bregkaway requirement test of the model of base being furnished shall be submitted with the shop
i drowings. Shop drawings shall show breakaway base mode! number, aond monufacturer’s nome and |0go.
2 Manufacturer’s shop drawings shall include the ASTM designations for all materials to be used.
> c. Mast Arm Attachments. All poles and attachments shall be structurally designed to support two 12-foot
~| mast arms ond luminaires. Poles shall be supplied with mast arm combinations as shown in the plans. All
Q mast arms shal |l be designed for a 60-pound luminaire having an effective projected area of 1.6 square feet.
z d. Anchor Bolt Assembly. Anchor bolt aossemblies for optionally designed poles shall be the some as those
F4 shown herein.
S . . . . . . . . SHEET 1 OF 4
| 5. Aluminum Pole Designs. Aluminum pole designs may be al lowed, if aluminum poles are permitted or required,
5| pending approval by the Department as out!ined below. j" ;;-‘Jf’;f{;
= 0. Meet all of the requirements stated above for optional steel pole designs and the fol lowing: A 7exas Department of Transportation | Sivision,
1. Aluminum poles shal |l be fabricated in accordance with "Structural Welding Code-Aluminum” AWS D1.2.
bl 2. Aluminum pole designs shall use the same onchor bolt assembly and be subject to the same geometric
=3 restraints and other requirements for steel poles specified herein.
<g 3. Aluminum poles shall be equipped with vibration m-flqohon dev-ces, as approved by the engineer. ROADWAY
o= 4. Pole components shall be constructed using the following material:
29 Snaft:  ASTM B221 or B241 Alloy 6063-T6, ASTM B209 Alloy 5086-H34, ASTM B221 Alloy 6005-T5. ILLUMINATION
83 Base Flange: ASTM B26 Alloy 356.0-T6 or ASTM B108 Alloy 356.0-T6 (Yield strength test required).
S Mast Arm Fitting: ASTM B209 Alloy 6061-T6 or ASTM B221 Alloy 6005-T5. POLES
" Mast Arms: ASTM B241 Alloy 6061-T6 or Alloy 6063-T6
0y Pole Cap: ASTM B209 Al on 5086-H32 or ASTM B108 or BZG Alloy 356.0-T6.
b4= Bolts: Stainless Steel AISI 300 series. Bolts threading into oluminun threads shall be treated with R P (I I
S9 anti-seize compound, Never-Seez Compound, Permatex 133K or equal. l ) 9
= FILE: ip-19. de cK: ow: oKz
37 6. Special Designs. Poles with architectural treatments shall meet the requirements shown elsewhere in the plans. ©wa”3anucr3n20m " Sm‘\ — [ ‘ MJHW
2
&) 7. Luminaire Mounting Height. Actual luminaire mounting height shall be the mominal mounting he-gh? given on 7 REVISIONS 645999 001 |US 84, ETC.
= RIP(2) for all pole-arm combingtions except for poles with 4 ft. lumingire arms, which shall be 3'-0" lower 1219 oisT counTY, [ seeer vo.
30 thon the nomingl height, unless otherwise shown or directed. WACO| MCLENNAN, ETC. | 527
!
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f=x See Pole C= oy, See Pole '2:\\ See Pole MATERIAL DATA
N Top Detail, N Top Detail, X Top Detail,
X sheet 3 of 4 . QX Sheet 3 of 4 . WX Sheet 3 of 4 : I
AR 98 AN el s NN s COMPONENT DESTONATION | YIELD
AN \ o & AN \ o & BN \ of & (ks
B N . NN : AN
R TS W SO 3 NN A572 Gr 50,
sé SN 0) S By 0} s o A595 Gr A,
58 N S S Pole Shoft (0.14"/f+, Toper) | AlOLL HSLAS 50
25 Sl N N Gr 50 CI 2
€og | T T B or A1008 HSLAS
1] 9 ?) | ? Gr 50 CI 2
1 | Simolex Arm N | Simplex Arm = Simplex Arm - A5T2 Gr.50, or
= i i Connection
o5 | Connection | Connect ion Bose Plate and Handhole Frame | A36 36
g ~ - Z
>0 ° o e
SES c c <
=2 ‘ E £ ‘ € ‘ T-Base Connecting Bolts F3125 Gr A325 22
b g | ¢ § £ | §
3 =~ T = =3
E‘gg £ | - - | - $ e = F1554 Gr 55, 55
gs- | 2 | 5 | 3 - | S5 & Anchor Bolts A193-BT or A321 | 105
-9 o o~ - Seam Weld i s
ted | = SZ$0??nmle o 2 ; oco?sas‘:S' ols 2
< % rom mo: Sl
éné Sheet 3 of 4 L 2 A 2 rom e e S g Anchor Bolt Templates A36 36
E§3 Handhole ] § € \ e'gc/;lg £ A194 Gr 2H,or
fands locotion | p-3 2 S 60% of {Lp-3 2 Thickness 2 Heavy Hex (H.H.) Nuts A563 Gr DH
o2 for ground /—H—< - Pole
838 mounted poles 9% of 3 | Thickness © See Handnole | 2
K. Thickness s o Sheet 3 of 4 o Flat Washers F436
L s See Shoe Base < £ | <
g>‘g Baseplate Detail, Handhole on € | § 5 NOTES
Sheet 4 of 4 a3 :
Z‘gg e P traffic side - | . | Eg
ﬂgb <18 ; g:izg;eo;gr See Transformer Bose 9 =% @2'-6" rise for 4 ft. Iuminaire arms.
8.,‘ == * tainin " Baseplate Detail, = | See Concrete 93
89y . |s x retoining wo Sheet 4 of 4 1 Traffic Barrier eV
83° o|w - mounted poles Bose Boseplo?e @Before ovalized as shown on Concrete
s"{’ el A S - See Transformer J: Deta Traoffic Barrier Base Baseplate details,
még 14 Base Details, : N Sheet 4 of 4.
o2 Sheet 4 of 4 Slagnm
° ocmos . A1011 SS Gr 50 may be used -ns?eod of
b gee 'Zﬂ"ﬁffrgﬁﬁ, AN a ! See Concrete Troffic ©HSLAS. provided the material meet
37 See Shoe Base Anchor See BL ond RW(LB) Agz:mo,c Sefo;, Qm=sC - Barrier Base Anchor the elongation requirements for HSLas.
A Bolt Assembly Detail, Standards y ’ Bolt Assembly Detail,
“’é" Sheet 4 of 4 Sheet 4 of 4 Sheet 4 of 4
.3:8 Ground Mounted | Bridge & Retaining Wall Mounted | POLE ASSEMBLY FABRICAT ION
+_© T
3 TOLERANCES TABLE
58 & SHOE BASE POLE TRANSFORMER BASE POLE CONCRETE TRAFFIC SRS TOn TOLERANGE
§3¢5 SI BARRIER BASE POLE P——— -
zgee SHOE BASE POLE TRANSFORMER BASE POLE Shaft length
5" of 1.D. of outside piece ‘178", -1/16"
o £ . Lumingire t of slip fitting pieces
2 S Lumingire Base Top Pole Design Base Top Pole Design [ 9
5 %% g Maun;:'m Diometer | Dioneter Le(r;g:h Thickness| Noment Mouny'no Diometer | Diameter Le(";%" Thickness | Moment CONCRETE TRAFFIC BARRIER BASE POLE (CSB/SSCB) 0.D. of inside piece “1/32%, -1/8"
z]|iNominaty c£ts| M tin) tin) ®=T1) MiNominat) crp)| M) (im tin) (K-11) Cominaire 205e®@| 1 ot Design Moment of slip fitting pieces '
b4 i _Base! . Top Length [ 1! ole K-F1) - -
8| 20.00 7.00 4.90 15.00 0.119 | 7.1 20.00 7.00 5.11 13,50 0.1196 | 7.1 Hounting Diameter | Diometer | FTYIT | Thickness oo Snaft diameter: other +3/16
s|[ 30.00 7.50 4.00 25.00 0.1196 | 13.2 30.00 7.50 4.21 23.50 0.1196 | 13.2 |][®Nominal) (£t) of Rail |to Roil Out of "rouna” 174"
g
. 9. 5.78 23.00 0.1196 10.3 13.2 . w
&l[31.00-39.00] 8.00 [4.36-3.24 [26.00-34.00] 0.1196 | 20.7 [|f31.00-39.00] 8.00 [4.57-3.45 [24.50-32.50] 0.119% | 20.7 28.00 i 00 T P Straightness of shaft 174" in 10 ft
Y[ 40-00 8.50 3.60 35.00 0.1196 | 20.7 40.00 8.50 3.81 33.50 0.1196 | 20.7 38,00 - 00 . ‘oo . — 25‘] 30‘5 Twist in multi-sided shaft 4° in 50 ft
8| s0.00 10.50 4.20 45.00 0.1196 | 30.3 50.00 10. 00 3,91 43.50 0.1196 | 30.3 48.00 10.50 4.48 | 43, 0. . . Perpendicular to baseplate 178" in 24"
2 "
2 Pole centered on baseplate £1/4
g| CENERAL NOTES: — PR Location of Attachments L1/4"
€l 1. Designs conform to AASHTO Standard Specufucmuons 4. For mounting heights between values shown in the 10. All poles, except Tronsformer Base Poles, sha ave han - "
for g*'uc?urol Supports for H-ghway Signs, Luminaires, tables, use base diameter and thickness values for holes with reinforcing frames and covers. Fg(r’ ground n?umed Bolt hole spacing 1716
§ and Traffic Signals , 6th Edition (20|$)wung énfeg-m the larger height. :ng gg:eug?égz, o?g;ro'w?géeﬁoigglcl;nbfhglg?ggs Fgﬁq;g?ss (]
i Zgﬂé?éc’ﬁo';geﬁ?}noﬁs;??4%33?"?2333. Alzindpee 5. Unless o?herw-se noted, all steel parts shall be mounted on a concrete traffic barrier with one luminaire arm, SHEET 2 OF 4
S importance factor of 0.80 is applied to adjust the galvanized in accordance with Item 445, “Galvanizing." haond holes shal | be located 180 degrees from luminaire arm.
i wind speed to 0 25 year recurrence interval. Design For poles mounted on o concrete traffic barrier with two o Traffic
3| moments |isted in tables assume base of pole is 6. Steel poles shall be fabricated in accordance with Item :gﬂigo-r? grmgsrolélggn’?‘ono;:g ggo:jlblzgdgg Tn;iﬂg g;ggkg: # Dsif'ifseig/n
. 41, "Steel Structures."” Longitudinal seam welds for le e barrier, [l un i i .
3 25" obove natural ground level :ec'ﬁongeshol Tnave 807 minimom penetration. All we?g-nq or g retaining wall lignting bracket, hand hole shall be on I Texas Department of Transportation Standard
| 2. Structures are designed to support two 12’ luminaire shal Isbe in gccordonce with AWS D1.1, Structural Welding ‘?:Tte)g:-?n:-ggr??e:he pole, at o height that will
mast arms ond luminaires. Most arms ore designed to Code-Steel. .
o C5e o A A
r+ a 60-pound Iluminaire having an effective .. .
‘2‘; Sv‘:‘g'])gc?ed ugegoof 1.6 ;quure fee?.q 7. Two-section poles joined by circumferential welds will 11. The finished pole shall have a smooth, uniform finish free ROADWAY
22 not be permitted, unless otherwise shown on the plans. of pits, blisters, or other defects. Scratched, chipped, ILLUMINAT ION
%2 3. Fobricotion shall be in accordance with the Specifications Poles may be fabricated in two sections and field- ond other domaged galvanized areas on poles and mast
83 ond with the details, dimensions, and weld procedures assembled by the lop-joint method. The two sections ,arms shal | be repaired in accordance with Item 445, P
&I shown herein. Do not submit shop drawings for roadway shal |l telescope together wiﬂ:l a lap length of nt‘)?‘ less Galvanizing. OLES
mE illumination pole assemblies fabricated in accordance thon 1-1/2 times the shaft diometer ot the lap joint. 12. Pale length is bosed on a 5°-6" luminaire arm rise. 4 ft
ith the details, dimensions, and weld procedures shown . e le ,05°-6 9 . .o
SE zérein. Weld rl'ef'ere;-ces tI:ul I'for Dreoopr'?oved weld 8. Alternate material equal to or better thon material luminaire arms have a 2'-6" rise. A pole w’-fn_d ft. lumingire RIP (2) Ig
LG rocedures which the Fabricator must obtain prior to specified may be substituted with the approval of the arms will have an actual mon_nhnq height 3'-0" less than the
&= 'f)ubricaﬁon. Materials, fabrication tolerances, and Engineer. nominal mounting height. Increasing the pole length to meet e rip-19.0gn ox: [ow: er:
37 shipping practices shall meet the requirements of these . the nominal mounting height is allowed, but unnecessary unless © 7007 Jonuary 2007 cont_[sect] oo I HIGAY
- sheets aond the Specifications. In the absence of specified 9. Lubricate and tighten anchor bolts, when erecting shoe otherwise directed by the engineer. EVISIon 6459 99‘ 001 \US 84, ETC.
v fabrication tolerances, dimensions shall be within‘?he base poles and concrete ?rgff-c barrier ?ose poles, in 17 = o ‘ o,
S tolerances generally obtainable in normal fabrication accordance with Item 449, "Anchor Bolts. 13. Erect transformer base poles in accordance with sheet RID(1). 12-19 RN ETe 53
27 practice. . WACO| McL N N
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0° (+25-0°)

Arm Length
»C
5
52
st
2 Strut R % "x 2" Min— X7
o
S /
8¢ 2" SCH 40 Pipe
b . 2 %" 0.0. 7
8
20 BT Z
= z 8= Strut R %"
- = - x 2" Min.
= /
& -3 A
§ g 8 Z; ,/{6 LA-1
] o n 7 7/
H Y
g g 1 /," SCH 40 Pipe
] o 1 %" o.D.
é "D 4 1 LA-1
X b o Ya

2'-6"t 2" Max.

LUMINAIRE ARM

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

ind is mode by TxDOT for any purpose whatsoever.
of this stondard to other formats or for incorrect results or damages resulting from its use.

. straight

length

Removable plastic or
galvanized metal cap

2°-0"% Yo" Min. |@D

V2" Dia. x 1 Y"
A325 Bolt(@®

2 %"x 3"
Approx. Hole

in Pole‘\

-
Arm Simplex

Pole simplex

UPPER SIMPLEX FITTING

(Gusset not shown for clarity)

€ Y»" Dia. Holes-

5

13NC Tapped YVa" 5" Approx. X
Threads 3
%ol o
=

! O

T = =
—y X
smooth - 4
Lip g
<
o

2" Dia. Approx.

POLE SIMPLEX DETAIL®

Yo" Dia. x 1 Yo"
A325 Bolt(®

Lip
removed —\|

Arm Simplex

Pole Simplex

LOWER SIMPLEX FITTING

%"

max

1
1"

V2" d
h %"

5" Approx.

5 /2" Approx.

Approx.

1 %" Dia.

NOTES:

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

©A576 must be suitable for forging and also meet
minimum tensile strength of 65 ksi, minimum yield of
35 ksi, ond elongation in 2 inches of 22 percent.

@A572, A1008 HSLAS-F, ond A1011 HSLAS-F maoterials may
haove higher yield strengths but shall not have less
elongation thaon the grade indicated.

@Dimensional Iimits ore given to show acceptable
variation in design. All of o Fabricator’'s production
of a particular arm length shall have the same
dimensions within specified tolerances.

Each pole simplex fitting shall be supplied
with 2 bolts ond_2 lock washers of the
size specified. The bolts aond lock washers
shal | be secured to the pole with the other
hordware items called for in the plans.

@Proposea deviations in arm simplex dimensions or
materials must be submitted to the Deportment
for approval.

@A welded handnole frame is permissible. Maximum
of two (2) CJP weld splices is al lowed.

MATERIALS

ASTM A27 Gr 65-35 or Gr_T0-36, A148
Gr 80-50, A576 Gr 1021 (®,or A36
(Arm only)

Pole or Arm Simplex

ASTM A53 Gr A or B,A500 Gr B,
A501, A 1008 HSLAS-F _Gr 50

Arm Pipes
A1011 HSLAS-F Gr 50 ®

y or

LUMINAIRE ARM DIMENSIONS (Gusset not shown for clority) o trptsane ASTM 436,572 Gr 50 ®, or A588
Nominal N " s B
armLengn | A7 Lenarn e SECTION B-B ARM SIMPLEX DETAIL® Misc. ASTW cesignations as noted
c a'-0" 3 -6" 2 -6"
I+ Sl 6'-0" 5'-6" 5 -6"
2 o -
< 7 8 -0" 1 -6" 5 -6" LA-3 (a3
3 S| o~ Y] T en
ERET i 10" -0 9'-6 5'-6 Typ
N 12 -0" 11°-6" 5 -6" "
= 8" Min
g " Gusset
3 Plate
A
O
O
5
&
i
3 ARM ASSEMBLY FABRICATION
i TOLERANCES TABLE
5 DIMENSION TOLERANCE
E SIDE ELEVATION SECTION C-C
© Arm Length 1"
g Arm Rise EL SIMPLEX ATTACHMENT DETAIL
2 Deviation from flat 1/8" in 12" —
g - .. V2"-13 UNC . SHEET 3 OF 4
9 Spacing between holes +1/32 Pole Top Cap to be 9 grounding 3/8 )
gray iron casting 7 2 lug profrusion jm Traffic
3 (A48 Class 30), & Safety
= f;’:\gcol?lgos:‘gng) I Texas Department of Transportation Siviston,
= i y No. = |la
< or Aluminum . Stainless Steel °|% T:;Df Thk.
i Set Screws -~ /e
Eg #7 = (3 Req’d) ROADWAY
i “ JUr (2) /4"-20 UNC
g§ 2 5 Hex Heod © ILLUMINATION
< "J" or "C" Hook QingEes Stee
‘”E for wiring and 4 I Serews POLES
oy gondl ing '?2 G dido. 1 gondhole
S| ommercial Grade 1" Min. over
b Hot Rol led Bar 12 Gauge RIP(S)'19
g‘; H.R.M. S, File rip-19.dgn on: ox: [ow: er:
2] ELEVATION SECTION A-A ©Tx00T  January 2001 cor [sect] oo | wivear
- o REVISIONS 6459/99] 001 | US 84, ETC.
by - oist coury [ st o
== POLE TOP HANDHOLE 1210 WACO| McLENNAN, ETC. | 54

[IEC]
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TRANSFORMER GENERAL NOTES:
BASE TABLE 1. For mounting heights between those shown in
(4) Hex Head (H.H.) ToP BTM the table, use the values in the table for
Lp- Thick PN Tpe TR | Yy P Bol ¥ with H.H. N, TYPE | gc. | B.C. the lorger mounting height.
ES - lat Washer, Lock
S-§ e Washer, & A 130 14 2. All breakaway bases shall meet the breakaway
;§ ~2 Connecting Washer requirements of the AASHTO Standard
e Baseplate Thick N o Specifications for Structural Supports for
E§ g P LP-2)—<re ¢ Armis) B 15" |17 Y Highway Signs, Luminaires ond Traffic Signals,
g8 Baseplate Thi, po b Most Armis 6th Edition (2013) and Interim Revisions
650 Dim. B 12" Dia. Transformer Baseplate thereto, ond shall have been tested by
Zor im. Bolt Hole Base (See FHWA-approved methods. All bases shall have
%3 ; V" Lock e
=5 Bolt } (4 Rea’d) gronsformer 42 | i Wooner been structurally tested to resist 150% of
2t Circle A— Base Detail LP-2 wgSheSown the design moment.
oE < ] 4
= o
838 5| ¢ Most € {P 4" o 3. Transformer bases shall be cast from aluminum,
g'i'-' T3 T Armes) a Q @ i ASTM B108 or B26 Alloy 356.0-T6, or other
283 Pole Bose * ‘ 1 Bolt Circle material approved by the Engineer. Four Hex
gav Dia. +s ¢ T2 W o ¢ Head (H.H.) bolts with four H.H. nuts, four
sie Handnole — "2 % 8| s Mast lock washers, four flat washers,and connecting
28 Bolt Hole N Pole Bose 3 and hold-down washers as recommended by the
e Diometer ﬁﬁg,;,}‘iﬁga” -5 k" Dia. +Vg" manufacturer, galvanized to ASTM A153 Class C
I Corners DETAIL A or D, or B695 Class 50, shall be provided with
.gzb each transformer base for connecting the pole.
gee SHOE BASE Bolts shall be ASTM A325 or approved equal.
S 3 CONCRETE TRAFFIC Radiused or Lock Nuts shal | be ASTM A563 grade DH galvonized.
[=3~]
828 BASEPLATE BARRIER BASE BASEPLATE Cramfered Washer Flot
E’b: Corners Washer 4. Bases shall be stamped, incised or by other
g PLATE TA approved permanent means, marked to show
gié ranOF BASE BASEPLATE TABLE CONCRETE TRAFFIC BARRIER TRANSFORMER Tabricator’s name or 10go, and model nurber.
aif | |gienrs | ciRcle | souare | ick | Tl o LB BASE BASEPLATE Soin locarTom “Tngtae or outeise tne becer
e noming 3 '
B B - " " - HEIGHTS |POLE DIAJ DIM. A DIM. B +h .
§§é 20'- 39 13 13 1 Y 1 Ya (nomina ) Connecting but shall not be placed on e door
§§\5 400 15" 15" VA V" 28" - 38 9" Te Vet |10 V" Washer S. Doors for transformer bases shall be made of
8 ; N " 1o Vow 48" /" T Vgt 13" " plastic, fiberglass or other non-metallic
ié 20 15 15 1 % 1 72 i 0% ] 3 TRANSFORMER BASE BASEPLATE TABLE DETAIL B material opproved by the Engineer ond shal |
.-)‘ 'MOUNT ING INECT BOLT HOLE | TRANSFOMER be attached with stainless steel screws or
£62 Jdetonrs | (RRCTe | soune | THick | GONFDIN | BLaeTER | Bast Tepe Top Bolt bolts. Transformer bases shall be cleaned
§3§ i 20°- 39| 13 | 13 [ [ e 2 Circle by grit blast cleaning after heat treatment.
&Y s w‘ﬁ‘ ! ! (B.C.) Certification by the manufacturer of heat
950 Minimum '4" Thici - 40° 8" 150 [V IR U 8 treatment shall be furnished with transformer
282 '\N 50" 15" 15" 15" 1" 1" B bases. The certification shall show the metal
£ o (4) Anchor Bolts with w _ alloy ond temper and that the base meets those
:Eb (2) H.H N”'s'l 2 F,I(m requirements, chemical and physical. The
" §\= ﬁgiﬂgﬁsoi"‘?oé :,e',:"ﬁo., certification shall also show the material ASTM
&"ﬁgfogl with upper end galvanized 5| Minimum " Thick specification. Transformer bases shall be cast
ggum"" at least 11", ™ @ ‘ with a removable tab bar for material testing.
SETET -- a9 Some bars may have been removed by the
g efs Template ‘:‘3;‘,(2-)/‘“ i‘ncr&%r,s%(';,s g2 Anchor Bolt (A.B.) Dia rnonufoc?ureryfor testing.
2 £, T L H. . TS
e xo Minimum %" Thick Flat Washers and (1) 5 inimum a® Thick R .
z i I =i Lok Washar ot Son &5 o s i " Toic i NOTES:
=| P r bolt with er NN (4) Anchor Bolts wi
Z &nd galvanized oF 9o (1) H.H. Nuts, (1) Lock R @ Anchor Bolt Templates do not need to be
8 least 12", o Washer and (1) Y," AN galvanized.
A -
3 Minimum %" Thick gg}dbg?',‘“w‘?‘,’f,“ﬁgogl ;23 "l @ Pole diometer before ovalized.
§| (8)H. H. Nuts 8 galvanized at least 9 Yo". 4
2 Tempiate ANCHOR BOLT FABRICATION
Z Bolt Circle T RANCES TABLE
Sl Diameter (8)H.H. Nuts 1 % " Dia. Minimum 3%" Thick OLE NC
b Center Hole 4" Bolt Hole ;": 5 DIMENSION TOLERANCE
$ D?ome?er ¢ - Length + 2"
o)
<2 o rovide Bottom Threaded length A
©
- wy e “ Nuts for T B B -
12"X 7" Center ) 1 en 8 (@M. H. Nuts instol lotion BOTTOM PLAN Galvanized length (if required) Va
§ 2x Anchor Bolt Opening only.
Z| Diameter
g I Bolt Hole Dia. TEMPLATE Bol+ Circle :Sﬁfii.[)gei ne SHEET 4 OF 4
: Diameter II}oor‘ Fastener j"‘ ;;affef{;
4" -20UNC x 1" aret
3 CONCRETE_TRAFFIC BARRIER Senter Hole Lo, 515 e e ] 7oxas Department of Transportation | D,
= O
E SHOE BASE BASE ANCHOR BOLT ASSEMBLY Heod B0 e e
=3 Transformer ROADWAY
3 ANCHOR BOLT ASSEMBLY 2 Achor Bolt Base
) "
2‘9 Diameter Bolt Hole Dio ILLUMINATION
ia.
S 2" 13UNC POLES
~Z] |SHOE BASE ANCHOR BOLT ASSEMBLY TABLE TRANSFORMER BASE ANCHOR BOLT ASSEMBLY TABLE ;u?pe? thru
ole for
S| [MounTING BOLT MOUNT ING BOLT © See |
SE| ['eigurs | a:8:| ciRcle | crm. HoLe | BoLr HoLE Helors | A8 | CIRele | G rote | a0t ot TRANSFORMER _BASE oronding  B&Fait 4 RIP(4)-19
inal) *IDIAMETER! nomina o AM| . - - - -
5| oo} IAET AL Tl L _ — ANCHOR BOLT ASSEMBLY ELEVATION EERGTEE T R R
Sl 20°-39" [ 1" 13" mne 1 Vg " 20" - 39 1 14 12 1 Ye ©Tx007 i???i@ifw ec:usrg s;;r} ‘;;a| }us ;x:mvnc
aol a0 -sor v st 12 Y5 1 %" 40" - 50" |1V Var| 17 V" 14 ¥, e TRANSFORMER BASE i 45 o1 o
<= DETAILS 1219 WACO| McLENNAN, ETC.| 55
ou| =




DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5
o
g‘k‘:’ + As reauired by Trumnion
>" Adopter supplied.
<52
50=
7§ —
244 NOTES: y .
Y50 1.Pole, Ring, and Ring Support sholl be asserbled and erected 11747 conguit Coupling (3 req.. 120°aport) for mounting T2 . =
528 that Reference Line is parallel to c.n'« Iine of roadway, Aircroft Qpstruction Light Conduit to be 1 1/4"x36" i + n| =
NG o 08 shown on “LighTing Loyouts: shees « S 2 son 40 &
253 2. Eixturo Plogenent on ring shal| provide @ min. oP (Ref) ! -
-2 Cleorance of 7" between Fixtures. |
Lov o T oritl 9/16"
Say {r |
§° Ligntning Rog-5/8"x60" d /6 T ! ,l/
8ag Copper-Clad, upper N9 N n 1 14" Conguit
cv inted ond | \ I fl o> hd 01271
HL° et ond. 100K6G o - 1 Coupl ing \l vz 2
ves with Jam Nut. N\ | / / Attoch HDP Pipe to Chonnel with Fr T
& \ 1/2°%.030 Sioiniess Stéel Bonas 7e
® 90 | 1 Vi Ciips Min, 6 rea. | oritt 1116 E \
gss \ | | /) ' e
< .y
133 \ i /) DETAIL "D i
g5L \ ! / Z BAPLR RING ATIAONENT ¢ 3
5% L/ 2
5%¢ \ / i Z Trumnion Adopter-Goly. : - a"x3/8" oriy1 ¢ T for
(a2 \ / 4 Steel or .....,m;.\ Mounting Angle, 6"x4"x3/8' oD "
8.8 \ 3, Z sample for approval N Conoui
set o 7 o =
Tey S ! S s Lignt Fixture Nro,
33" > 120° ‘ Ring. C.4x7.25
£5y S / See Detail “b 172°x1 172" H.H, Bolt, (2)F.W., wpn
»5° 2y 0 120 LW, & HoN. ATL HLD.GL DETAIL "E
o v B
8% Hondhole Locatad on " 4" H.H, Bolt, (2)F.W. CCONDUIT ATTACHMENT FOR OBSTRUCTION
28 Reference Line. See 5/8°x1 3/4" H.H, L @2IF W,
§8§ o e, = — Jr — + i LSanring. Loyout. LW Hoke AT HD.GL LIGHTS, 1YPICAL (3) PLACES)
il T - @\
83¢ oll1ol 1 Tl o ° f Reforence Line (2)-1/2°x1 172" W.H. Bolt (A-325)
3*3 \ o (See Lignt Setting LoW. & HN, Al H.D.G.
§< >, o s Diogroms) Ik
=0 22¢ = \ ~ NoteiFor Z Pottern under - Angle in inverted position.
obo -1 = 1200 . slung fixiure mounting I /
DR \ = | N ~, see Snts. 68 7 l_l___ | .
g.én — | N I — /=2 13/8" Hole
. . . Note: Aiming copobilities may be Dy method shown or Dy -
;:Q \ AN Q] 4o 1 3/4"x1 3/4"x1/4 i P e A B TR tica i e I
§ -~ /) \ R x0'-2 172 Angle 36" Engineer. Mark position of fixture with center punch -
E¥e -~ \ AN I or driil ofter fixture has been oligned to the right s
foo0 P ) \ \ N { i position on the roodwoy, os directed by the Engineer :
g2 I \ e S 5
v Jaeome W \\ 3 i T SECTION C-C |z 1
. . P 2 - - 316" &1 [ s/8"x3e-0' .
§.‘_’B v;‘m-oo;l‘mo. @ f/ vetoit "ty \ 2 .5?.’..’32.5 e Golv u (FOR TRUMNION NOUNT) g ¢ (= 3/8"x3"-0"x7 172
eg Liont Fixture ' \ N\ & HoN. \ NOTE: Provide S.S. or glov. coble safety lanyord for = T T
2509 7 | Light Fixture when Trunnion Nount is used. |y 1 3741 34%x1 4" Angle]
e 27 | \ 16t ) o) # Typicol
. /) 140 AP 374" 3/4"
& PN l = Typ.
¥ T \ 3> 174
< ; ® y Duty, Multi-Weove
2 I T 316 Confirm C e it I o 1
2 N Note: irm Connector f /1" Female ., Instol
e 3iove'Se Dmo.- 1R s — Bumper Ring Size, Use 1° All Thread Loiniess Sreel Basd
f T Nippile & (2 1% Jom Nuts of Grip.
N i t 3 10 Connect Grio 1o Cora
LIGHT MOUNTING RING & SUPPORT ASSEMBLY : , coore mis orea oo S urger nino
— for oroinoge
B .1
e ﬁﬁ - —~
S w
See Cover Asseroiy Opstruotion - " DETAIL "C* Y N
See Detail "F*, Berat wrs Snre 3 betali %, IMER RING SPLICE |
Snt. 2 snte 5) % Channel oreo only R aem e e
g 1/8|
5°x6°x1/4" Spocer hoxl 17a” 174 Liquidtite Cord #8/3C. Electrical Coble
Boit 10 Cnonnels (3 rea.) Reducer + ter Tenon onne "
(See Detail "N",Sht,2) Note: Contor Ten Connector, T4B 2649
5" )(G")(l/‘~
Bolt 10 Chamneis (3 rea.) SECTION D- D
206 barars et rsns. 3 NOTE: COVER CORD WITH HEAT SHRINK TUBING FROM CABLE GRIP
P TO WITHIN ONE [NCH OF GRIP TO CONNECTOR TRANSITION PRIOR
? 2+ son. 40 Pice T TO INSTALLING CABLE GRIP.
B " 3 ipe Tenon
s * Note: Tenon Length to be Determined by L
xture

Used and Required Clearance.

Electrical
Cable

41/4"

13/4%x1 3/4"x1/4" Angle

See Detoil "J*
sht. 3

s’ Texas Department of Transportation

I
€ ax7.25
€ 3x4.1 .
o~ = Traffic Operations Division
f ) —1

HIGH MAST

2

12)-C. 6x10.5%55 25/32" conﬂui'

FILE: T:\WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC_(6459-99-001)\Standards\HMID(1)-03.dgn

=
< . 4"x1 3/4°x 174" Angle
See Detoll K- Back to Back Tronsformer Threoded opening for 1/2 ? 13/
% snt. 3 516 wire Rove ( Verrwie 1 174 Watertignt Cord Connector Liont Fixture Mig. ILLUMINATION
I} 174" Galv. Droin Hole Ring. C.4x7.25
© TIE KNOT [N CORD 2" sch. 40 Pipe DE TA [ LS
& SECTION B-B SECTION C-C SECTION C-C
"
§ (FOR AREAL IOHTS) (FOR FLOODL IGHTS) HMID(] ) _03
S
g (©Tx00T January 1386 ON: TX0OT [k TX0OT [oWs TX0OT [ cks TxDOT
§ g5 EViSIons cont [sect| v | wicmwar
. 7108 645999] 001 | US 84, ETC.
& W % oist comry [ sieer .
3 WACO| MCLENNAN, ETC. | 56




TLLUMINATION

DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5
o
P
g3 CWire Rope Typ.
<62 Pulley Shoft
53=
hgs ’
z Drill & Top for — 118 Top f
13 / 5/8" Lightning 3/8" Hole, Typ. .r‘.f:s'-m;'f?z?m u‘&cozo Screw
\cso . Rod. a2y oces,
528 DFill and Tap for 5/8 Paoset v
> >"; Tnreoded Lightning 13071 3
oks Rod 3/4" x 2 3/4 A-325 H.H. Bolt, . L 5
-é H. Nut & Lockwasher (6 req.) ¥ 9: N N I ©
oV N Rt N
teg ance N 7T Jo M2l
<58 Refere 2 PE Reference it A (L B LS -
8ag Line ] Line \ : +—
5E3 & R4" x 174" x 0'-6 1/4 ¥
"X "X 07 - - -+ —_— 1
ey |\ L T AN/ LRV S Typ. (3) Ploces. 2 fotigt il 1
N
& N/ e £
a9 = FH —— — — — 11} :1 M = T
ov+ S e e e ing I Sha
et F/(\‘V = = Lat Ty, Grina fiusn, & @ 37
AQ
8¢ “\\\\‘ ‘ R - 174" x 31/2° x5 172"
Erv R R, 18" Dio.
o0 v "\ L
53¢ — d
=5 Note: (6) - 7/8" Holes —C. 6 x 105, typ. Ring Support Plote
2 o ng
9.8 Elect. Cable Pulley on 15" B.C.
35< Support Arms not
0'—: shown this sice for
3'§ clority. Noren — PLAN VIEW
gSL back ot 30° from ]
5° edge of end cap. s
23, Block Flonge R (Top onty) ) v
v 172" x 7 1/8" typ. e 2 1/4" . I
-3 174" Cover Plate
!8§ (bot. only) 178" Mox. Clearance
tg‘ T A I L -G“ FOSISITTIITTNTY . -
5555 S Angle, 1 3/4% x 1 3/4" x —_
b PLAN VIEW TOP PBEE CONNECT ION 4z 142" 5.5, Pulley 174" % 1 172° long X 1 316
< W, 9a. S.S. @
255 (LESS ELECT. CABLE PULLEY SUPPORT) Keeper Plate tack 2 Typ. to0 & bot. Flonges
5 (SEE DETAIL "L™) welded 1o one end . . . e | -
e & S.S. Cotter Pin R 174" x 31/2" x5 1/4 e
Sro other end N | 316
L
633 . 752°1.0. x1..0025" 1.012° 1.0.x1.75" 0.D. | g
;,’_‘S 0.0. x1 ;/s' oilite x 116" 0ilite Bronze 3/16 S 2 3716
bronze Sieev:
ozt Bearing w/AM-56 2 [prust Beoring i
i or AM-52 0il. | & T 3
3o ‘-l 3/32" Mox. (Typ.) 1 -——— T T~ —~— -
k143 | =
22% : Elect. Cable Pulley BT R &
57 1o S S B ot e, 1. SECTION "H-H orr g =
- 1.1/4" H.H. — 1=
288 i o oe PULLEY MOUNTING FOR A T oy ‘N 512 v
- Drill & Tap for 5/16° x .
| —L 308" Wkt Scren. |4 ss16] ING | 49/64" dia. Hole thru
o = o . i N X
§ cl 1 ——Fr per support orm) / *‘ =1 718 | LzavRaa, chan::;oo' | both Chonnels
= - I 4 H-edtaadd S 178
3 9 3/4"x3" S.S.Pulley Shof+ & I 707 | T 2 ploces 3 | ur:ncn Rs» for %16' xn:/e'
] Reomer. HoH, crew. (Rea. o
2 B Bolt Keeper. (See Section (/A | ! ° | ap Tew
a I L-L,Snt.3) . [ I =
Z | /) " o O— ‘ N %‘ | /_‘7_<|n!l‘?' & outside flange
~ o nside web
= Weignt Recuction Holes /) // | }_M i | N 36 ond
¥
; Electrical Coble Pulley — "/ ‘ | > i
@ (see Section F-F, 7 o 5.0, 9.
9| £ el / Tyo. i L 35,0, ty
é snt. 3 - T t 1 | n > C — ™
5/16" x 3/8" H.H. Cop Serew [HE (B 3 | \u T i 1 i
§ & Lockwasher | 5 172" Dic. Hole in Top Plate s | f 7/4 .
2 L) ] [~—— 6" Sch. 40 Pipe centered .‘m Il 3716
- 174 over nole in Top Piate
S e o2 : DETAIL "L"
! -H, AN & - -
2l tnis snt. & section N 2 B e 0 et Bott W/ ELECT, CABLE PULLEY SUPPORT
T G-G, sSnt. 3) - -1 «a Ve josher, )
2 3/2° -2 18 K AT (RING SUPPORT ARMS NOT SHONN FOR CLARI
§ I typ. typ. |
. = |
H N \ \v/’ Tw l L a- Lt vy
z| ol 6 1 I 174" x 5" x 0'-6"
A o —fel—al | | Soocer Plate.
H N LA ssisssssssslrsT —F
P , Z
3 R % Note: Tnis wela must be'me: chanfer inside . Elect. Caole Texas Department of Transportation
! =" . C. 6 x 105 Blage, 1© weldina pibe to Top $o°Is" fasile o y V 4 Traffic Operations Division
= L fin IIII Hy m ¢ NS
Ring Support .d -
o3| AssemDly (See 1] - - - 1/4°x4"x6 1/4
o Detotl *6* & "L") "|! T SECTION "E - E o €na Cap HIGH MAST
33 o
~ 5 . 1! - 1
Nl Wire Rope " g
54 C of Pole & Elect. Codle DETAIL N DETA[LS
O S| - -
& DETAIL “F
o RING SUPPORT ASSEMBLY HMID (2)-03
S& (NEAR SIDE SUPPORT ARM & ELECT. CABLE
32 PULLEY COVER NOT SHOM FOR CLARITY! ©T00T January 1356 [ moor e vt Jon moor [ meoer
83 PR o ] e | e
2e sgs 4% 645999] 001 |Us 84, ETC.
& pai ot oty [ st vo.
= WACO| MOLENNAN, ETC. | 57
ou




DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

I/L1 ‘:‘1

NOUNTING RING COMMECTION § STABILIZER
% EXTRA 2°-0" of wire cable to be attached to ring w
SS Bonds as directed by Engineer.

10/26/2023 9:00: 33 AM

3%

ge3

8¢

505

»

334 :

\_5" 22y 27y 2| 2" 10 778" |2 172z 1757 Lot. Std.

60

5w e

:Z‘: 2 8" R-5 X 174" X 0" -6" hwz e 2t 2" | 2" 5 1/8" 21727114 100", 125°8150° Lgt. Std. :“’5;—3; m:':r;g place °'¥:§:'W plote

==3 le- (51671 172" HoH son w/ (6)-9/16 dig. Winch Mtg. Holes compressed to 67 length.

- L. _for (6)- 7/I6'x2 S.S. H.H. Bolt

A 77 K I X {12Bevel Nasner, (1)L W 5 —lor ol

Gaw 2 N

<gg _ i -

3°° 3718 ®

;EE snsk — g ! . [~ aote atroening

8oy Boit Kesper,14 ga.s.s. b | N fore

1 1/2*x5".Tock weld to “ Doub 1.

&0 Pullay Snaft w4 tacks ! o€ S 310, 800015, “sate”

of2 minimum, (Typ, H W.L. Similor to

2es H ~y Crosby,no. S247. | Snao Hook, 50001b.

Laa / (Typ. both ends of copacity. (similor to

g8¢ 2 VA 12 (6)-5/8"x1 1/4"Siots s ya 18 5/8" 175° Lgt. Std. chain.) Klein no. KL 468\

c -2 1A -

6§§ 5/16"x3/8" H.H, Cop 5 3/4" / 13 5/8" 100", 125°%150° Lgt. Std. | Winen Drum

SRY Screw w/L.M. 378" Coly, Cr.d3 Wi

8.8 — 7 _ 8- §uore 172" PLATE TostCro m S0 - 1/2°x2 1/27x3 372"

XL € L — ] [ A-36 min., 1 174" R, ! 1/4"

Sg-= DETAIL "V~" | dic. hole. Chamfer ho

Tgy f & 38

8 f— _ (SEE HMIP Ovg.)
8¢ rT WiINOH MOUNTING PLATE

*oy 2 /8" noma Bor———+ - TE: Dimensi: -Verify with

Tgo ‘Breok Smor ] 2l NOTE: D mensTons Moy Oy aerify w NOTE: Aa]us' e;:;: :‘:?0:21::3: ,;;o,,.m,'o,. thru pole

249 Corners) Flo Tonsion ox%cante, 4% mexs of base.

ggg )— 4+ A See Detail "N, slock.

Sht.2(typ.)
552 [ v SAFETY LANYARD DETAIL
é N [BLE 7 - Sl m—
€= . . (2)-5/16"x1/2°H. H.
o S I/‘ 2 3/8° 174 Cap Screw w/F.W. A;l
& LW 2

pe DETAI i 15/32° R

8o L "J" 178" N

SSQ Ref. Line I .

2% \ N

g — —_—y =

ot 1/2°X2° S.5.Clevis -

286 Pin 45,5, "Cotter

N .

g2 o

5EE : N %

go% N % N g

0= 0 -

E °

] . =

288 =

—xo ™

N

P = 8 11/18" 23 /8"

¢ 5' 174 T

= o

g ] 1 3/4°x1 3/4°x1/4"Angle 7 PLAN ¢ 1
(=]

a T . | . NOTE: Cover 1o be 14 ga. galv. sht. metal 3/4%| 374" Bush with . 752"1.D.
- S/8° |12l iz | 58 or 0.10" onodized oluminun sheet. X 1,0025°0, D, x1 3/4"
ot N n 78t | et long Qi lite Bronze
= 4.1/4 Rim for Sofety 5 '?§Z,'o¢ Au-g? gh
E PLAN SECTION F-F
K4 35 | ELECTRICAL CARLE MuLLEY
o 172" Long St L 2" (Pulley materiol 1o be aluminum ol 1oy,

3 5.5, or com»r e 3 Type 336-T6 or eaua
2 5| ~ s
o) ? —t . P
g N g3 9 fowna 3/8" typ. 2z
é . .| & snere cernors) 174"
1 7 N
2 forgeg 5.. Wire ?Q = , JeoR.
1 ope C1ips,U-Bolt < — p 2.004"
o Type or Twin-bose A Lo PRI ‘
9 Clips are occeptoble. ?% g~ %
o % Elect. Coble— | g«
= 5/16" Stainless Stee é% Pulley ="
g Wire Rope. é\ 2 12 . .
5 }EI -4 1/4"x3/8"x0" -5' ;‘ 'ﬁ
bd %\ (4)-3/8"x1 1/2"H.H. I e
o 5/16" S'ainleu S'eel Bolt w/(2)F.W., (1) . " N
) Wire Rope Th! LeW & (HN, - ke ~ -
3 O N
©
= 4
= 174 *x1 174 * Gusset f
o3| ‘W‘ c
o
3
Z|
=l
v
i
o
3
|
2
@
o
<
o
=
o
3
=]
2
-
o
o
n

DATE:

ith

DETAIL
COVER CAP ASSEVERY

12tz Busn v with 752 [.D.

l/ls*‘slls

AM-56 or AM-52 Oil.
SECTION G-G
WIRE ROPE PULLEY

(Pulley moterial to be plated steel or
Stainless Steel)

3/4"x3" S.S. Pulley.
Shaf+ w/14
K«w Plc'

weldea t
& S.S. Co"tr Ptn
other end.

°°‘,5‘ S Pulley Support
Chonnel s, 3x5.0
(typ.)

L 752" 1.D.x1.0025™
0.D.x1 374" Oilite 1.012"1,D,x1.75 0.0
Bronze Slee: x 1/8" Oflite Bronze
Thrust

(2 rea.)

Bear ing w/AM-56
or AM-52 0il.

5/32" mox.

SECTION L-L
ELECTRICAL CARLE
PRLLEY NONT ING

(4)-172°X] 3/4"H,H.Bolt,
A-325 w/ (2)F.W., (1)L.W.
&(DH.N. (typ, (2) places)

5
vz U 3sem Ty,
| A
Ve M-I
©J A\
e
N
-
N
Zizzes \67
CRECIREN
T 1
1 5/8-1/811/871 5/8
DETAIL “H"
MOUNT ING RING
SPLICE PLATE

s’ Texas Department of Transportation
Traffic Operations Division
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3%
3
68
©0-= 50 A 480V. Circuit Breaker, NEMA 4 for total lomp watts
Fot 11 exceeding 9000, 30A, 480V. Circuit Breaker, NEMA 4 for
s 9000 or less total lamp watts, Enclosure sholl be stainless NOTE
° steel, 14 go., weatherproof with full length verticol door hinge, 175 Lot, Std. . .
éé? welded hasp, lock and two sets of keys. Hinge pin shall be tack-welded to ‘,,Q Chonne | VM ar-ve 'r?‘-’v‘\ ov";n:rﬂmr w'v?n::-!:::l
(A prevent removol. Lock(Mosters 2195) ond keys shol | be furnished by the 007, 1258150 Lgt. Std. Do i e Gu0r S0 07 pertoct ol igumant
253 2 120 contractor ond shall be the same type as used for the service enclosures.
:§ . 316, Enclosure dimensions shall be approx. 20" high x 9" wide x 5" deep. C.8x18.75 20
2w N ,.,,.,,,, Attach enclosure with (4) 174" S.S. Bolts & Nuts w/ 1/4" Spacers
Caw - ‘_.T‘_' 3/16 Breakers ore to be mounted on o dielectric mounting board or
§§§ TJ;( 4 high voltoge insulating poper. vera 172 1
3 My, — / \
@ Il ¥
2 teer 816" alon no-s (far -
i3 i Hosp & Weotner+iont side).Re-tap threads ~ R o « |
Sg\. £ Lock —] Fisting See ofter qolvmizlno‘ ° 2 SIS 1/72"R:
s€° = Detoil "R See Detail 0" sl ol o -
T 3/8" Rouna < #8 Power Cable 24" min, length below plate. o = - = o
£ §-, CORD CONNECTORS, SEE SHEET 8 FOR SPECIFICATION TE |- HE= .
Laa A
8¢ 28 Power Cable, —H— | C pole. ¥ % oo
€ 5'0" min. length from & Ref. Line o L ) S
a5t vIEw MM Connector to Encio- . P e o (DRILL MOTOR NOT SHONN)
229 sure Entronce. N NN
Gx¢ | —Caple Stoy-Cut or
=
s e ~ o e, |- )
3y of {21 318" arein NOTE: Attoch wincn plate
2 - ~
: |— Grease Fitti to chonnel with (6) 1/2"X
B§'§ o " 27 W Botd (A-325) WL, 25§12 16 &
LW, 01 1.H.D.G. .
k3 (1) 13/16" Hole ' Hondle-make from 3/4" Sch, 40 Alum,
o -
:gg 1 7/8°R e wnoT IN|coRD © 1+ x 2 Siors 100 ,125' 1 150 Lop, Ste,  ConOUIT Weld fo bottam of Fiange
249 N— Wwinch Nounting Plate
vy : (See Snt.3)
ES‘E | 38" gio. wole o+ DETAIL "P" 175' Lgt. St. TABLE OF "U" DIMENSIONS
53¢ : - MOUNT (NG CHANYE [Pote #r] & sicea | & siced | 12 Sigea| 12 Sidea
égb b/ I‘J’llm.;s'tmt m:-\;vry veril;; with Ft. 80 MPH 100 MPH| 80 MPH | 100 MPH
€s ( _— —a___r-o winch monufac 100 320|327 zaszn| 20727
2°% .
5 \ 125 3as20| 3as20| z27| 21727
be
S o (2) 13/32" Holes — '\ Liauis Tigne 150 | 3as2v| 3s20| 2zav2v| 20727
228 HE R T T Y Y
g 2
Fitting
ozt b Switch Enclosures. Switch Enclosure
Fe PLAN VIEW R X i ofondult Nieele N R “x3" Conduit Nipple
8 Plostic Insulating Plostic [nsulating ,,5,,0;9,,, threod. 8"
e f — 1Bushing 1" Conduit Coupling, Galv. Busning. chase Liqulg Tignt Cora
™ at . RoM. it . Z !
otr L 1o dla, RN, Conou Nylon Insulated 90° Connector, Discard Chase ] ™ 1/2°R (typ.)
g-° Comector for Liguid Nigple. i
Egs SECT ION J- J Tignt Flexible Matol o v, Seorng e
e CH ASSEVELY) Power Cable NN 174
ri"l + (s ) DN 174" R
COVER CABLE WITH HEAT SHRINK TUBING Brefietteai il 9 type (3 rea. #8/3C. Tyve W NI od
z roﬁ ENTIRE LENGTH OF CABLE CR b 17 Liquid viom Flexible ~e | IN
& PRT0R 10" TNSOLAT NG, CABLE GALR, Coble Grip-Heovy Duty, Universol NMetal Conauit N
¥ Bole, Closed Mash, Multi-Weave, e :
3 S0 ST G R — Posen 0ut 10 L1cat AN -
= e. Top o e Grip no* n Fi Fi L ) -
3 extend higher than 24" above attach- wo 0s A 9/16" Hole, typ,
= ment plote. Double wrap eye s DETAIL "s-
a #hrough thimble-eye nut o shorten

5/16" S.S. Hreran CWIQN
with 5/8°x12" S.S.

minol Bolt End w/e~ 'hrodd.
swaged to one end. (3 rea.,
120° apart.)

1/8" S.S. Cotter Pin

Cable Attaching Plate

Coll Spring, (3 req.)

5/8" Colv.
6 re

Flatwosher

5/8" Galv.Hex.Nut &
Hex.Locknut, (3 ea.req.)

1/8" S.S. Cotter Pin,
(typ. 3 ploces)

DETAIL

SCABLE ATTACHING PLATE)

-0~
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length. Install stoinless steel band
ot top of grip ofter positioning.

3/8"S.S.

3/4" Golv. Thimble Eye Nut & L.W.

Electricol Cable,#8/3C.
Ty

1" Insulating Conduit Bushing &
Locknut,

3/8" R
1" All-threod Conduit Nipple

1° Femole Liquid Tight
Cord Connector

374" Golv. Hex. Nut & L.W.

Alrcraft Coble with

3/4"x8" 5.5, Terminal Bolt

End w/3 172" "rcod.
one end. (I req.)

swaged to

NOTE: 3/8"Cable for this Project shall
be 19x7 Rotation Resistant per

Sheet 9.

DETAIL

"yt su-o Jo-m shall oo keyed to wincn

by set screw. "U”
Jo-m o et 2 e Tocnea 36 e
wincn,

Drill ond Top Paole for
1/2"x1/4" Bolts(3 req.)

(See Detail "S" for Winch drive Access Cover)
Set Screws %" Round to =3 Morse
Toper Adapter

1AL
10

Torque Limiter Coupling

J

d Leveling Nut

POWER DRIVE ASSEMBLY

lnonsr Type
s for mounting to

Cost Aluminum J-box.Bolt to
Driil Body with existing noles.

See Detail "P"

Dritl Body

U\\ Water-tite Cord conn. (3 req.)
From Transformer

To Remote Switch., Wire Switch for forword(up),
of f (center) ,reverse(down). 10° Cord length,min.

Pillow Block-with Ball Bearings Boston Series S
or opproved equol.
channe .

ovide

3/4" Round Shaft with 3/16" Key Ways.

Provide spacers for
Pillow Block, opprox.
2 25/32°, verif:

|

Verify

Xp 9"x8 3/4"x3/8"

13 318 202

2" dio.hole

9/16" holes
(3 req.)

4 1/8",

¥*ca xa,75x2" -6 172"
3/16

SECTION K-K
(DRILL NMOTOR MOUNTING PLATE)
* Moke from 6061-T6 Aluminum

DETAIL

s’ Texas Department of Transportation
Traffic Operations Division

HIGH MAST
ILLUMINATION
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gt
H
65
53
2
£5 TERMINAL BLOCKS 2-212 XHHW (@ 0BS.LT.(TYP, 3 PLACES)
s . 2 ® 12 XHHW IN "2 INCH OR ¥ INCH
oF LIQUID TIGHT FLEXIBLE METAL CONDUIT
= J BOX (TYP.)
32 0. 75KVA
oua 480-120V.
s TRANSFORMER
8§ (WEATHERPROOF )
- : NAIRE (TYP. ) :
2 Ereslir LUMINAIRE 172 INCH OR 3/4 INCH L1QUID
AT TERMINAL 2 # 10 XHHW [Nz INCH OR ¥, INCH TIGHT FLEXIBLE METAL CONDUIT
$ BLOCKS. LIQUID TIGHT FLEXIBLE METAL CONDUIT (TYPLCAL WIRING FOR
£ ) NOTE: SECURE CONNECTOR BODY TO FLANGED LUMINAIRE)
g 2-210XHHW — 50 AP 600! INLET W/S.S.REMOVABLE CLAMP TO PREVENT
- " / -
© 3-2BXHHW - 2 POLE, 3 mz "ase  ACCIDENTAL DIS-ENGAGEMENT.

CONTROL DEVICE. LABEL "UP"-"OFF"-"DOWN".
FURNISH SELF-CENTERING SWITCH.

3

sion of this stondord to other formots or for incorrect results or domages resulting from its use

GROUNDED, FLANGED
INLET W/LIFT COVER. o

TERMINAL BOX —:
ON MTG. RING

governed by the "Texas Engineering Pract

CORD CONNECTORS, SEE SHEET 8 FOR SPECIFICATION.

ONE-LINE SCHEMATIC

DISCLAIMER:

FLEX CONDUIT

TO_JCTN. BOXES “«g

FLEX CONDULT
0_JCTN. BOXES

NOTES:

1. OBSTRUCTION LIGHTS COLOR CODE: FROM

SECONDARY SIDE OF TRANSFORMER THROUGH-

OUT-CIRCUIT TO SOCKET, WHITE-NEUTRAL,

BLACK-LOAD.

POWER SUPPLY CORD TO FLANGED INLET:

GREEN-GROUND, WHITE LINE, BLACK LINE.

FROM FLANGED INLET(A) TO TERMINAL

BLOCKS: GREEN-GROUND, RED LINE, BLUE-

LINE. FROM THERE ON ALL 480V, CIRCULT WIRES

TO BE RED AND BLUE TO JUNCTION BOXES.

3. WIRE SIZE FROM POWER SUPPLY TO TERMINAL
BLOCKS SHALL BE #8 AWG-SEE

4. WIRE SIZE FROM TERMINAL BLOCKS T0
JUNCTION BOXES SHALL BE =12 AWG.

5. MOUNT TERMINAL BLOCKS ON %" EXTERIOR
GRADE PLYWOOD.

6. FOR 2-WIRE, 480V. SERVICE, OMIT FUSE IN
GROUNDED CONDUCTOR IN LEADS TO TRANSFORMER.

»

BLACK

ALL LIGHTS SHALL BE [NDIVIDUALLY
FUSED AT FIXTURE

TERMINAL BOX SCHEMATIC

FILE: T:\WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC_(6459-99-001)\Standards\HMID(1)-03.dgn
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3

S

X

5 —~ #12 CONTROL CABLE

g NOTE: GROUND WIRE FROM 50 AP 600V, W/GROUND, 10

H TERMINAL BOX TO JUNCTION \éaz%ﬁn’m"ﬁé.fé“ MIN. LENGTH. REFERENCE _

s BOXES NOT SHOWN SCHE- CONNECTOR BODY, #12/3C TYPE SO CORD LINE.

MATIC. SEE TERMINAL BOX AL 1 SKVA. 480-120V

5 SCHEMATIC. GROUND WIRE - SKVA, CER-

M TO BE #12XHHW. GRIP, AND RUBBER TRANSFORMER, WEATHER

8 . COVER. PROOF. (SEE NOTES 2.85.)

& #8/3C CORD TYPE W, —]

H SEE SHEET 10 o

10A 600V IN-LINE FUSE

»
28 " ~—=12/3C TYPE SO
o5 600V CORD
8 (30AMP CICUIT BREAKER FOR —
j3-3 9000 OR LESS TOTAL LAMP WATTS.) 50 AMP 600V, 2 POLE, 3 WIRE,
b (50 AMP CIRCUIT BREAKER FOR ARMORED W/CORD GRIP. 172 INCH OR 3/4 INCH LI1QUID
@ TOTAL LAMP WATTS EXCEEDING 9000) TIGHT FLEXIBLE METAL CONDUIT
23 T (TYPICAL WIRING TO
£y BREAKER ENCLOSURE 0BSTRUCTION LIGHT)
5€ & Vi D 50 e 600V, 2 POLE, 3 WIRE,
P . CASE GROUNDED CORD CONNECTOR
3 10° -=8/3C CORD, TYPE W BODY, ARMORED W/CORD GRIP.

2 MAINTENANCE JUMPER
g: CABLE (SEE NOTES.)

4"X4"X2" CAST ALUMINUM JUNCTION

BOX WITH BLANK COVER AND NEOPRENE

GASKET, MINIMUM (4) 3/4 " HUBS (TYP.)
H

WATER-TIGHT
. CONNECTORS  (TYP.)

¥a" LIQUID TIGHT
FLEXIBLE METAL CONDULT
(TYPICAL)

WATERTIGHT
CONNECTIONS (TYP. )
TERMINAL BOX

(SEE DETAIL "T*)

0.75 KVA DRY TYPE
TRANSFORMER
(MOUNT ON BOTTOM
OF TERMINAL BOX)

LIGHT MOUNTING RING

DRILL Y4" DIA. HOI
( DRAINAGE (TYP.) hoSITE CORNERS
6" x 18" x 6" TERMINAL BOX
o A amEn - o pciraL © 14 GUAGE STAINLESS STEEL
= AEOUND (TYP. ) W/ RAINTIGHT COVER
50 AMP 600 VOLT
< >’ FLANGED INLET
%" EXTERIOR
PLYWOOD
o

600 VOLT TERMINAL BLOCKS

ATTACH WITH 14)10-24 MACHINE

SCREWS, FW AND LW COVER TO HAVE /2" MIN.
/_ LIP ALL AROUND.

ransromer”

DETAIL "T*
(TERMINAL BOX)

RED FRESNEL LENS

LAMP RECEPTACLE
W/SHAKE PROOF SHEL
LAMPS 116W 120V

6000 HR CLEAR SAFETY CHAIN

CAST ALUMINUM
NEOPRENE GASKET HOUSING

LATCH AND SPRING
ASSEMBLY (TYP.)

1"BOTTOM HUB SQUARE_HEAD
SET SCREW
-
DETAIL "U

(OBSTRUCTION LIGHT)

NOTES:

1. PLUGS, CONNECTOR BODIES AND FLANGED INLETS AT CORD
TO RING CONNECTION SHALL BE "TWIST LOCK" TYPE, 3-PRONG,
RATED 50 AMPS AT 600V, AND 20 AMPS FOR 120 V. 50 AM’
CONNECTORS SHALL BE 3 WIRE CASE GROUNDED, ARMORED,
CORD GRIP, 20 AMP CONNECTOR SHALL BE 3 WIRE GROUNDINO WITH
CORD GRIP, NEMA TYPE L5-20.
2. PROVIDE HANDLE ON 1.S5KVA TRANSFORMER FOR PORTABILITY.
(SEE ONE-LINE SCHEMATIC)
3. CIRCUIT BREAKERS SHALL BE ITE =E43B030 OR ®E43B0S0,
SQUARE "D" ®#FAL24030 S/N OR ®FAL24050 S/N, OR EQUAL.
4. CONDUIT ENTRIES INTO TERMINAL BOX SHALL BE INTO
THE SIDE or THE

MUM OF ONI E (1) MAINTENANCE JUMPER CABLE SHALL BE
SUPPLIED FOQ EACH PROJECT. SUPPLY ONE (1) PORTABLE TRANS-
FORMER FOR EACH POWER DRIVE UNIT REQUIRED FOR PROJECT.

s’ Texas Department of Transportation
Traffic Operations Division

HIGH MAST
TLLUMINATION
DETAILS

HMID (5)-03

(©Tx00T January 1386 ON: TX0OT [k TX0OT [oWs TX0OT [ cks TxDOT
681 [T o [seor]  wo | o
1 % 6459(99] o001 _|Us 84, ETC.
1088 e oy [ oo

WACO| MCLENNAN, ETC. | ©0




DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

L 8
8)3
P4
58%
2t
[0 NOTE: MIN. SWAGE LENGTH = 2.06
B 30° . MAX. SWAGE LENGTH = 2.94

e 15
253 +635 7 005 DIA. BEFORE SWAGING
Pl + 140 DIA.HOLE L5637 ‘°°° DIA.AFTER SWAGING
Saw . .
§§§ FREEWAY SIDE 30 .zueﬁ ﬁ 578711 UNC THREADS .323.*8320|A.

o
-0
Fd REF.LINE\ 15° 15¢ 272
Xl O M Y- By
Lo W ottt 2’
£ > e A
gt R.0.W. SIDE H s.o*—‘ X
Taa Dabe W OIVE N
g8¢ 300 300 \ 120N
258
&3¢ TERMINAL FOR %s “WIRE ROPE
s < MATERIAL: STAINLESS STEEL, TYPE 303SE OR 304
g‘:g 300 15° WITH 115,000 P.S. 1. MAX,ULTIMATE TENSILE STRENGH.
@ U=
K33
T3y
L 12-LIGHT SETTING
*Ou
»5°
D‘!:’
o8

NOTE:MIN. SWAGE LENGTH = 3,12

ggg LUMINAIRE LOCATIONS MAX. SWAGE LENGTH = 3.44
g
3§g -703 - 005 DIA. BEFORE SHAGING
-0 NOTE: AJRCRAFT OBSTRUCTION LIGHT LOCATIONS NOT SHOWN. . 140 DIA, HOLE
v5o THREE ARE REQUIRED LOCATED APPROX,120° APART. .625 .082 DIA.AFTER SWAGING
Lo+ LOCATIONS WILL VARY DEPENDENT ON THE LIGHT 219 3/4-10UNC THREADS -, 000
8o SETTING USED. % / -390 8880
b & U
i L
GEE 5 { f 3.5
32% 8.0
oS
g:; - TERMINAL FOR % "WIRE ROPE

MATERIAL: STAINLESS STEEL, TYPE 303SE OR 304
WITH 115,000 P.S. 1. MAX.ULTIMATE TENSILE STRENGH.

=
4

0.D. Pipe

DISCLAIMER:

GENERAL NOTES:

THE ENGINEER, FIXTURES
TRACTOR MUS
F

AREAL IGHT MOUNTING ASSEMBLY
(STMVETRIC AND ASTAMETRIC)

NOTES: IF ASVMVRIC FIXTURES ARE USED, THE REFRACTORS SHALL BE
PROPERLY TLLUMINATE THE ADJACENT ROADWAYS.

omzuuou snlu. BE AS SHOWN IN PLA

3/03 Revision

Removed obsolete
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. 000,
563" *008P1A

.01
-3607: 5391

L6257 300014,

.01
.4302: 300014,

1. AFTER FINAL AIMING HAS BEEN COMPLETED AND APPROVED BY
MUST BE LOCKED IN POSITION,

T PROPOSED LOCKING SCHEME WITH THE
[XTURE SUBMITTAL. (FLOODLIGHTS ONLY).

CON-

s’ Texas Department of Transportation
Traffic Operations Division

HIGH MAST
TLLUMINATION
DETAILS

HMID (6) -03
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1. AREA LIGHTING (Bid under Item 614, *High Mast 1llumination Assemblies”)

A

Area lighting shall be symmetric or asymmetric, as shown on the descriptive code.

The number and wattage of the fixtures on eoch pole shall be as shown on the lighting
layouts. The lighting pottern for symmetric fixtures shall be IES Type Vi for
asymmetric fixtures, it shall be IES Type 1I, IlI, or IV,

A1l lumingires shall be pre-qualified before installotion. A sample of each type of
luminaire to be considered for pre-qualification shall be submitted to TXDOT's Troffic
Operations Division - Troffic Engineering Section (TRF-TE).

Traffic Operations Division - TE
Texas Deportment of Tronsportation
125 Eost 11th Street

Austin, TX 78701-2483

Sample lumingires are non-returnable. A Iist of pre-qualified lumingires may be obtained
by contacting TRF-TE. [n addition, Iuminaires will be sampled and tested in accordance with
[tem 614, Luminaires that inconsistently pass testing or that are inconsistent with

publ ished photometric information will be removed from the pre-qualified list at the
discretion of the Engineer. Once a fixture has been opproved, no changes shall be made in
any material or manufacturing methods without prior approval of the Deportment. Unopproved
changes will result in rejection of all fixtures.,

Symmetric and Asymmetric fixtures shall meet the following requirements unless otherwise
opproved by the Engineer:

1. Luminaire Construction

@) The luminaire housing shall be formed, cast or drawn from low copper aluminum and
shal | be free of cracks ond excessive porosity, Formed aluminum shall have @ minimum
thickness of 0.090, ond shol| have all seams welded. The minimum thickness of cast
parts shal |l be as approved by the Engineer. Nuts, screws, ond washers shal | be made
of Type 316 stainless steel. The housing shall be marked with minimum 2" letters to
indicate the photometric type as being either A, B, C, or S as specified. Marking
shal | be permanent and shall be by stencil or stick on labels similar to “wattage”
label on cobra heads. Wattage Iabel will not be required on high most fixtures. The
fixture housing shall be constructed separate from the fixture reflector.

b) Fixtures shall be natural aluminum in color or shall be painted gray.

c) The slipfitter shall securely attach the Iuminaire to the tenon on the ring assembly
with o minimum of 2 bolts and clomp., A positive meons of vertical odjustment shall be
provided.

d) For optical assemblies with lenses, reflectors shall be polished aluminum with Alzok
or equal coating and shall not be painted. The optic assembly shall be sealed. The
lens shall be tempered glass or prismatic glass, either flat or sag. The optic assembly
shall be provided with @ resilient seomless or sonically welded silicone rubber gasket,
and constructed so that @ positive seal against weather and other contaminants will be
maintained. The latches shall be stainless steel, spring loaded, and hand operated (2
latches minimum, 3 ottochment points),ond shall provide o positive means of maintaining
closure of the Iuminaire.

e) For optical assemblies without lenses, opticol ossembly shall consist of an open
ventilated borosilicate glass reflector. The reflecting prisms shall be protected from
dirt depreciation by @ spun on hermetically sealed aluminum cover. There shall be no
glass lens/refractor on this optical ossembly.

f) Asymmetric fixtures shall have field rotatable optics with accurote degree of rotation
markings. Reflector shall have "house side” and “"street side" markings.

g) Tne socket shell shall be nickel plated and shall be rigidly attoched to a high grade
porcelain mogul base, which shall extend and enclose the metal shell. A locking means
shal | be incorporated in the shell of the socket to positively resist the removal of
the lamp. This locking meons shall be a spring looded center tip. Lomp socket shall
be non-adjustable and shall be riveted, welded, or otherwise permanently installed.
Lamps shal | be held securely in the proper position with a lamp support.

h) The terminal block shall use nickel plated brass connectors.

Fixture weight including ballost shall not exceed 80 pounds, ond effective projected
orea (EPA) shall not exceed 2.62 square feet.

The Contractor may be responsible for fixture testing costs. See TXDOT's “"Manual of
Testing Procedures,” Chapter 11 - "Traffic Systems and Illumination,” TEX-1110-T -
"Sampling Lighting Assemblies,” at http://manuals.dot. state. tx. us/dynaweb/.

2. Photometrics

a) The Contractor shall submit a computer generated light level array of the area to be
lighted by high mast poles. All computer generated arrays shall have 400 watt fixtures
derated to 40,000 Iumens per lamp.

b) The Type "A" 400 wott asymmetric fixture shall be [ES cutoff. The Department will use
the measured photometric dota of sampled fixtures to run the following tests on @
computer simulation:

(1) Wnen mounted in the level position, 50 ft. above the midpoint ond 20 ft outside of
either long side of o rectongulor areo megsuring 340 ft. by 50 ft., the fixture
shall pass the following tests:

(@) The fixture shall provide o measured minimum intensity of 0.15 horizontal
foot-candles at any point on the surface of this area.

(b) The fixture shall provide o measured moximum to minimum Iight rotio, bosed on
horizontal foot-candles, of less than 25.

(c) The fixture shall provide on averoge megsured intensity of 0.6 horizontal
foot-candles on the surface area.

(2) Wnen mounted in the level position, 50 ft. above the midpoint and 20 ft outside of
either long side of a rectangular area measuring 260 ft. by 30 ft., the fixture
shal | provide a measured minimum intensity of 0.30 horizontal foot-candles at any
point on the surface of this orea.

c) The Type "B" 400 watt osymmetric fixture shall be 1ES cutoff. The Deportment will use
‘the meosured photometric dato of sampled fixtures to run the following tests on o
computer simulation:

(1) Wnen mounted in the level position, 50 ft. above the midpoint and 20 ft outside of
either long side of a rectongular area measuring 260 ft. by 65 ft., the fixture
shall pass the following tests:

(a) The fixture shall provide a measured minimum intensity of 0.15 horizontal
foot-candles at any point on the surface of this areo.

(b} The fixture shall provide a measured maximum to minimum |ight ratio, based on
horizontal foot-candles, of less than 25.

(c) The fixture shall provide on average measured intensity of 0.6 horizontal
foot-candles on the surface area.

(2) When mounted in the level position, 50 ft. above the midpoint and 20 ft outside of
either long side of a rectongular area measuring 200 ft. by 40 ft., the fixture
shal |l provide o measured minimum intensity of 0.30 horizontal foot-candles ot any
point on the surface of this area.

d) The Type "C" 400 watt osymmetric fixture shall be IES cutoff. The Deportment will use
the measured photometric data of sampled fixtures to run the following tests on a
computer simulation:

(1) When mounted in the level position, 50 ft. above the midpoint ond 20 ft. outside of
either long side of a rectongular area measuring 220 ft. by 80 ft., the fixture
shal | pass the following tests:

(@) The fixture shall provide o megsured minimum intensity of 0.15 horizontal
foot-candles at any point on the surface of this areo.

(b)Y The fixture shall provide o measured moximum to minimum Iight ratio, bosed on
horizontal foot-candles, of less than 25.

(c) The fixture shall provide on averoge megsured intensity of 0.6 horizontal
foot-candles on the surface area.

(2) When mounted in the level position, 50 ft. above the midpoint and 20 ft. outside of
either long side of a rectangular area measuring 160 ft. by 50 ft., the fixture
shal | provide o meosured minimum intensity of 0.30 horizontal foot-condles at any
point on the surface of this area.

@) The Type "S" 400 watt Symmetric fixture shall be IES cutoff. The Department will use
the measured photometric dato of sompled fixtures to run the following tests on o
computer simulation:

(1) Wnen mounted in the level position at 50 foot mounting height, the fixture shall
provide the minimum light levels as shown below:

(@) 0.15 horizontal foot-condles within o 130 foot radius.
(b) 0.30 horizontal foot-condles within o 100 foot radius.
(¢) 0.50 horizontal foot-candles within a 60 foot radius.
3. Ballasts
@) All ballasts shall be isolated-winding lag-type magnetic regulators designed to operate
400 wott high pressure sodium lamps rated 480 volts. Ballosts shall be copoble of
starting lamps at an ambient temperature of -20 degrees F. Ballast wiring shall include

a grounding terminal bonded to metal housing. Ballasts shall be fused with o 5 amp
time-delay fuse in an insulated fuse holder, Fuse holders shall be internal to the

housing. Ballast wiring to the terminal board shall be through a quick-di plug.

Windings shal | be mode from copper wire.

b) When the circuit voltage indicated on the plans is applied, the ballost input wottoge
during fluctuations of the test voltage of +10% ond -10% shall not exceed 552 watts for
Q 400 watt HPS lamp.
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inside the service enclosure. Ring mounted lumingires shall be controlled by up to 4
odditional ring mounted photocelIs, with each photocell controlling up to 3 fixtures.
Photocel Is shall meet the following requirements:

0) All photocells shall consist of o photoelectric cell, on interngl Iightning orrestor,
and a relay or bimetallic switch mounted inside a weather proof enclosure with standard
3-prong twist lock photocell plug and receptacle. The enclosure shall be made of
poly-acrylic with clear acrylic window. Enclosure chassis shall be molded thermosetting
plastic. The photocel | shall have an arrestor rated 2.0kV sparkover with 5000 amps
fol low-through. Reloy or switch shall be time delay type with normally closed contacts.
Photocel | shall be rated a minimun of 1800 VA

bl Service enclosure mounted photocel! (FAA photacell) shall turn on at light levels below
35 foot-condles and off at levels above 58 foot-condles, in occordonce with FAA
requirements, This photocel| shall be rated for operation at 240 volts. A permonen
placord shal | be installed on the inside of the service enclosure door to md-co'e that
an FAA approved photocel | is required.

c) High mast assembly ring mounted photocells (one foot-candle photocells) shall turn on
at lignt levels below 1.0 (plus or minus 0.5) foot-condle, and shall turn off ot 2
foot-candles higher than this level. These photocells shall be rated for operation at
480 volts. Photocells shall be mounted upright on the terminal box or on various
junction boxes oround the ring as approved by the Engineer. Conduit entries shall not
be made into the top of the terminal box or junction boxes. The Contractor shall submit
mounting details to the Engineer for approval.

2. When obstruction lights are not required, eliminate the 3 obstruction light fixtures, 3
mounting posts, 480/120 volt transformer, 120 volt wiring, and 3 mounting post support
connections shown on detail "E", sheet 1.

D. The mole cord connector on the lower end of the Type W cord rumning up the pole, the female
cord connector for the Type W cord running to the circuit breaker enclosure and the male
connector on the maintenance jumper shall meet the following or approved equal specifications:

1. Arrow Hort pin and sleeve watertight connectors UL |isted, catalog numbers AH330CTW and

A. Housing shall be high tensile strength die-cast silicon aluminum. Cable drum shall be
fobricated from seamless steel tubing with stomped steel flanges ond shall be hot-dipped
galvanized. Drum shall have a minimum diameter of 4.5 inches. Drum shall be keyed to drum
shaft., Drum and flanges shall be sized so that, when the fixture mounting ring is in the
roised position, the cable including one full layer will fill the drum to no more thon
two-thirds of full capacity. Drum shaft shall be ground from stainless steel and mounted on
lubricated bronze bearings with seals. Wormgear shall be made of nickel-bronze and worm shaft
shall be high-strength stress-proofed steel, ground ond polished ond supported by tapered
roller bearings.

B. Gear ratio shall be 36:1 with safe hoisting capacity of not less than 4000 pounds.

C. Winch shall incorporate adjustable automatic brake to ossure positive 10ad suspension. Brake
shall be multiple disc with friction plotes running in oil both ond one-direction clutch
which operates only when load is suspended or lowered. Winch shall not have throw-out clutch,

D. Any winch that is operated without oil shall be considered damaged ond shall be replace by
the contractor at the contractor’s expense.

NIRE ROPE AND TERMINALS

A. 5/16 ond 3/8 wire rope shall be 19x7 Rotation Resistant IWRC stainless steel. 19x7 rototion
resistont wire rope shal | meet the construction requirements of Fed. Spec. RR-W-410D, Type 1V,
class 2, modified for stainless steel with a nominal breaking strength of 11,100 Ibs, All
wire rope shall be pre-formed ond factory lubricated. Wire rope shall meet the requirements
of the applicable specification except where modified by this specification. Quality Assurance
testing shall be the responsibility of the manufacturer and shall meet recognized wire rope
industry standards. No special tensile or torsion testing will be required. Mill Test Reports
shall be furnished.

B. Winch cable shall be of sufficient length to leave a minimum of one full layer of cable on
the drum when the fixture mounting ring is in the full down position,

C. Wire rope termingls sholl be stainless steel, solid stud type 0s shown on Sheet T. All
terminals shol| be drilled for cotter pin. Material to be 303 SE or 304 stoinless steel with

T
8>=
582
F 33 c) During fluctuation of the line voltage of +10% or -10%, the lomp wattage fluctuation 3. Hubble pin ond sleeve connectors UL |isted, catalog numbers HBL330CTN ond HBL 330PTH. A 30A High Mast
§*L sholl not exceed o totol of 20% Ballast shall mointgin Iamp wottoge Detween 280 ond disconnect
tb0 475 watts for a 400 watt HPS lamp, 4, The male connector for use with the Type W maintenance jumper shall be a pin and sleeve
9+£ connector of one of the above types. The Contractor shall ottach g 50 amp twist lock
o2t d) The power foctor of any ballast when tested ot the circuit voltage indicoted in the receptocle to the opposite end of the mointenance jumper to match the flange mounted cadmium sulfide cell \I/
==3 plans shall not be less than 90% at ony point in Iife, Ballast foctor shall be between plug on the ring and the portable transformer.
4 .95 ond 1.0. . -
taw 5. The Controctor shall moke @ brochure submittal on the cord connectors. m:g;,fﬂe e N
<58 @) The electronic storting aid shall provide a starting pulse with on amplitude of to 4 total) 7 A
83§ 2500 volts minimum, 4000 volts maximum. The pulse width shall be a minimum of 0.8 E. When shown on the plans, spill lignt shall be restricted to less than 0.15 horizontal 120 v / Eﬂ \ | 480V from
o3 microseconds gt 2250 volts. The pulse shall occur when the open-circuit voltage is footcandles. obstruction \~\| contact . service
82\. equal to or greater thon 90 percent of peak open-circuit voltage. Pulse repetition light High Mast | | | energized
&to rate shal |l be o minimum of one per cycle ond pulse current shall be a minimum of 0.18 F. The Controctor shall provide shop drowings for high most illumination ossemblies in accordonce (3 total) Fixtures \ / ot 35
s34 amperes. Electronic storting aids shall be replaceable without the use of tools. The with this Item and ltem 441, An Engineer licensed in the State of Texas shall seal the (up to 3 N / foot-candles
£ §§ starting aid shall discontinue to pulse when the lamp starts. Starter shall sense an shop drawings. @) per photacell) ~ Phd
f:?g‘a.: inoperative or missing HPS lamp and automatically shut down luminaire to protect ballast a
e after 10 minutes. 3. TESTING / i/\
‘23%
Sgg f) Ballosts shall permonently ond clearly indicote the fol lowing: lomp type, catalog A, Fixtures, lomps ond bollasts will be sompled ond tested in occordance with the Deportment Lightning
8.8 fu'!.)ef.‘ voltoge roting, connection diagram, ond monufacturer. Copacitors in all "Monual of Testing Procedures” except as noted in these specificotions. arrestor
25E luninaires shall be non-PCB type.
e B. Ballasts and fixtures will be tested using a reference |amp.

85 4. Lamps
§;L C. The Department will bear the cost of all testing of equipment that complies with the
~5° @) All lamps shall be new and of recent monufacture. specification requirements, However, the source of supply of fixtures ond ballasts must be
8,9 approved as required in Article 6.1 of the Standard Specificotions. Such approval will be . " N
3% b) Laps shal | be high pressure sodium and shall meet ANSI C78 requirements. Lamps shal| contingent on the supplier agreeing to bear the cost of festing any equipment that fails to e foot-condle photace ! keeps High lst fixtures
- be the type that extinguish ot the end of usable lamp life and remain extinguished comply with the specification requirements listed in this specification, Off when photocel | energizes
5 M . . N circuit ot 35 foot-candles. Fixtures
>§‘ without cycling. 400 watt lamps shall contain less than 4.0 mg of mercury. Lamps shal | come on when sun goes down at 1 foot-candle.
S»b be lead free and shall pass the Federal Toxic Characteristic Leachate Procedure (TCLP). D. All other equipment will be tested in accordance with [tem 614 of the Standard Specifications "

S§ Lomp shol | be Osrom-Sylvanio LU400/Eco Plus. No alternotives will be approved. and Materials ond Test Division Test Stondards.
050 . . PP . . .
peR ©) 400 watt high pressure sodium lamps shal | have overage initial lumens of 50000 and E. After High Most Assembly hos been completely assembled, the Engineer moy require Controctor .
g»én average rated life of 24000 hours. to fully lower ond raise eoch high mast ring one time to demonstrate proper operation of the One Foot-candle Photocel | Schematic

lower ing mechanism, or may require the ring to be lowered for ring or fixture inspection. If . . . .

3.’-‘§ A\ 2. cenera any malfunction occurs, the problem shal | be corrected af the Confractor’s expense and the e e e mStal e
°32% lowering test will be repeated. photocel | is insto in electrical service.
fon A. All material shall be in accordance with the applicable sections of the NEC. All conduit and
9% conductors shal | be in accordonce with the materials ond construction methods requirements 4. MOUNTING RING AND SUPPORT ASSEMBLY
sEf of [tems 618 and 620, Heot shrink tubing for use with cable grips ond cable splicing shall
89% meet the requirements of [tem 620. A g?ng Td support assembly shall be fobricoted from steel having o minimum yield strength of
£ 6 KSl.
g:—§ B. Where stoinless steel bands are called for on the HMID sheets, stainless steel hose clomps may
[ be provided. Stainless steel bands and stainless steel hose clamps shall be provided with B. Cover assemblies, fittings and miscellaneous parts shall be as outlined on the plans.
- stainless steel clips or stainless steel screws.
x© C. All hardware shall be hot-dipped galvonized per ASTM A153 or shall be stainless steel, unless
] C. Obstruction Lights noted otherwise on the plans.
<
3
] 1. When obstruction Iights ore required by layout sheets, summary sheets or general notes, WINCH
a the entire high mast assembly shall be controlled by an FAA approved photocel | mounted
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gs3
co
58= A
L8 D. All terminols shall be proof-tested by the monufacturer to 40% of rated strength of the wire 10.CONSTRUCTION METHODS
§*L rope. Eoch termingl shall be identified by monufocturer’s logo permanently incised on
tso terminal. Manufacturer shall furnish certification of tests. Contractor shall also furnish A, Fabrication
9+£ one sample of eoch size of terminal with 5 ft. of wire rope for lood tests by the State.
o2t Samples tested must withstond test lood not less than 100% of roted breoking strength of 1. Fabrication ond welding shal | be in accordance with ltem 441, *Steel Structures”.
z=3 wire rope. [f sample fails test, all terminals of same size will be rejected.
1 2. All holes supporting pulley shafts shall be drilled (not punched) prior to golvonizing.
taw E. Wire rope sholl be delivered from the monufacturer on a reel.
<58 3. Al component parts shall be galvanized where galvanizing is applicable, after fabrication.
sag 7. SPRINGS
wv3 4. Galvanizing on all parts which have become scratched, chipped or otherwise domaged sholl be
83\. A. Provide three steel springs as shown on plans, thoroughly cleaned and the cleaned area painted with two coats of zinc dust-zinc oxide
&to paint conforming to the requirements of repair compounds meeting Federal Specification
s34 B. Springs shall have an uncompressed length of opproximately 8 inches ond shall compress 3 TT-P-641 b.
£ §§ inches under 700-pound load.
§g{r 5. Mounting rings and ring support assemblies shall be fobricated with the use of jigs that
E . C. Springs shall contain approximately 19 total coils with ID of 0.875 ond 0D of 1.375 inches. have been inspected and approved by Material ond Test Division personnel prior to their
3 Ends shal | be closed and ground. Springs shall be zinc-plated. usage.
Gxy
3'-':3 D. Springs sholl be mode from 1/4" diometer oil-tempered MB Steel treated for overstress. 6. The fabricator shall submit his proposed welding procedures in accordonce with ltem 441,
368 Springs shall not develop permanent set from 3-inch compression. "Steel Structures”.
3
j8§'§ 8. ELECTRICAL POWER CABLE B. Installing Wire Rope
4
oL
:go A. Power cable shall be No. 8 AWG three-conductor round Type W, rated 90 degrees C, 600 volt or 1. Extreme cagre shall be used to prevent wire rope from kinking, nicking, or from sustaining
8,9 2000 volt. Each conductor shall be tinned copper and sholl consist of 133 stronds. [nsulation other damage during installotion. Rope shall not be installed by pulling from flot coil,
g‘g’g shall be ethylene propylene rubber. Jacket shall be chlorosulfonated polyethylene (CSPE), with but shall be carefully unrolled its full length or placed on a horizontal axis and unreeled
glass fiber or nylon reinforcing mesh between two layers of CSPE. Nominaol diometer shall be according to wire rope industry standards.
§§‘ 0.91", Filler shall be rubber compound or other approved non-hygroscopic compound. Jacket
S»b shal | be Hypalon Power Flex 90, with no substitutions allowed. 2. For right lay rope, the rope shall be attached to the drum on the end opposite the winch
§E geor train, and wound on drum so thot the free end of the rope comes off the backside of
"3° the drum during mormal operation of the winch. Rope must be unreeled coreful ly os stoted
gsg 9. PONER DRIVE ASSEMBLY (ONE ONLY THIS CONTRACT UNLESS OTHERWISE SHOWN ELSEWHERE ON THE PLANS) obove. Care must be token to insure that ol | loyers loy full ond tight on drum.
=0
Sgg A. Drive Motor 3. Installation of all wire rope shall be accomplished only under direct supervision of the
;"S Engineer or his authorized representative. Contractor shall not remove wire rope from
ort 1. Drive motor shall be 1-1/4" heavy-duty reversible portable electric drill modified as shown monufacturer’s reel until outhorized by the Engineer. [nstallation of wire rope on winch
foo0 on plans, shal | be in accordance with the above ond accepted industry practice. Installation of the
P three hoist cables shall be made from the top end of the pole and 0s directed by the
cEf 2. Shall have a minimum of 6 radial ball beorings, one thrust bearing, and one needle beoring. Engineer or his representative.
o0y
ggg 3. Shall have No. 3 Morse Taper socket. C. Installing Wire Rope Clips
g*“‘ 4, sShall be designed for 115 volt 60 Hertz single phase operation 250 RPM at no load. I. Turn back approx. 2° 3" of rope, measured from the top of thimble. Apply seizing to pigtail

end of wire rope prior to cutting to length, See detail "K", Sheet 3. Apply first clip
Shal | be designed for continuous rated duty of 160 RPM ond 15 amperes at 115 volts with approx. 3" from the dead end of the wire rope with U-bolt over dead end ond live end in
delivery of 33-pound-feet of torque. Drill motor to be operated only at low speed range. clip saddle. Tighten nuts evenly to 30 pound-feet of torque, or as recommended by
(i.e. 150 to 160 RPM) manufacturer.

o

DISCLAIMER:

2. Install second clip as near loop 0s possible, take out slack and torque nuts evenly to 30
pound-feet or as recommended by manufacturer.

6. Shall develop 240 pound-feet of torque ot stalled rotor condition.

B. Torque Limiter Coupling
3. After final erection and assembly of the pole and high mast assembly, retighten nuts to

1. Torque limiter coupling shall consist of standard torque |imiter with Type A sprocket required torque.
center member coupled to @ Type B sprocket by on ASA double strond roller chain. Type A
sprocket shall be chrome-plated. D. Installing Light Ring and Luminaires
2. Coupling shall hove torque copacity minimum of 15 pound-feet ond a moximum of 55 I. Prior to mounting luminaires to the light ring, Contractor shall ensure the ring is level.
pound-feet. Luminaires shal | be mounted level on the Iight ring., Luminaires shall be oriented os shown
on plans.

3, Limiter section of coupling shall consist of integral hub ond pressure plate, two friction
facings, sintered iron bushing, pilot plate, disk spring, lock washer and hex adjustment
nut. All major components except spring and friction facings shall be cadmium-plated with
dichromote treatment.

4, Type A center sprocket shall have ground face (63 micro-inch) ond shall be run-in for 4
minutes ot opproximately 60 RPM at o torque setting 70% to 80% of spring rating. Contractor
shall provide written certification that run-in has been accomplished.

5. The torque |imiter coupling shall, after run-in, be set to @ torque Iimit of 35 pound-feet
or as directed by the Engineer. The proper setting of the coupling shall be demonstrated to

o

the Engineer. ;
. . Texas Department of Transportation
Universal Joints I Traffic Operations Division

1. Shall be slip-type with 4-inch barrel. A grease fitting shall be so located in the spider
that all caps ond needle bearings may be adequately serviced. The assembly shall be

HIGH MAST
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3 disossembled ond zinc-ploted, then reossembled ond properly lubricated.

"

g 2. Shall have a minimum torque rating of 1270 inch-pounds at 200 RPM. ] LLUM l NAT ION

S

& 3. Shall have set screw and keyed coupling as shown on plans. DETA[LS

"
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o T 5000 7
HH rore | Founa-| pendximum / / 77 SHIPPING PARTS LIST
P+ Type | @fioN | “Span wire - ’ s n —
09 STRAIN POLE DESCRIPTION T¥Pe | Load (Ibs.) 2 4 /. Poles (Without Traffic Signal Arm)
ggg 26° Pole A | 36-A 5200 = 4000 7 7 7 7 Stroin poles with Lumingire Strain poles without Luminaire
t50 30’ Pole B 36-A 4600 § 4 /6 5,.,2 Ship each pole with the following Ship each pole with the following
".S . . - hardware attached: hardware attached:
EZ‘: 30° Pole with Lum. 8 36-4 4400 _:' ‘ '3 6/ /4/ . ?ole hondhole ot base, pole cap, 2 claomp-on handhole at base, pole cap and
z=3 30’ Pole with 20’ Mast Arm C 36-B 5600 S 3000 /' ” o PRV “ ype simplex and 1 pipe plug. 1 pipe plug.
-2 2
e ] i : c 36-8 5500 @ 7, 37
oo 20 Pole with 24 Mast Am 8 / {irp . - Description Designation | Quantity Description Designation | Quantity
o . N . o
<§s 30’ Pole with 28’ Mast Arm C 36-B 5300 ° ; 73 7
32k 30’ Pole with 32' Mast Arm C 36-B 5100 £ 20004 ‘ (e ) A 26" Strain Pole SP 26 A-80
oy 30" Pole with 36' Mast Arm C | 36-8 | 4900 z e A /// _ B 30° Strain Pole | SPL 30 B-80 30° Strain Pole SP 30 B-80
co . i T N ,
ey 30" Pole with 20° Mast Arm & Lum. C | 36:8] 5300 a ’ Z = No. | of D 34° Strain Pole | SPL 34 D-80 34° Strain Pole SP 34 D-80
g§:= 30" Pole with 24° Mast Arm & Lum. c 36-B 5200 @ 1000 A1~ Signal Headp
538 30° Pole with 28° Mast Arm & Lum. C 36-B 5000 3 3 g o
i,_: 30° Pole with 32° Mast Arm & Lum. C 36-B 4800 S'Dm 1) - - Poles (With Traffic Signal Arm)
§%§ 30° Pole with 36' Mast Arm & Lum. C 36-B 4500 ® ) Strain poles with Luminaire Strain poles without Luminaire
Xt ; -
8.9 34' Pole D 36-8 5600 SIGNALS WITH 12-INCH LENS Ship each pole with the following Ship each pole with the following
5§5 34’ Pole with Lum. D 36-B 5400 Pole hardware attached: hardwore aottached:
"-35 5000 Type hfnohole at basg, pole cap, clamp-on hanghole ot base, pole cap and
28« /7 Vi simplex and 3 pipe plugs. 3 pipe plugs.
oy - RO -
E‘g: @ No. [of Description Designation Quantity Description Designation Quantity
o8% @ Numbers on Load Span Charts indicate the number of signal heads on re S?§1OI heod /
ggg the span. The total span wire design load is based on one 5-section Z 4000 -
T head and one or more additional 3-section head(s). Design wind / 7 N -
22‘ pressures on cables are assumed as 1.0 Ib/ft. Weight of span wire B N g c 30’ SPw/TS Arm SPL 30 C-80 30" SPw/TS Arm SP 30 C-80
Sxb cables (one per signal head) is assumed as 0.65 Ib/ft which includes S v
§< on al lowance for conductor cables ond miscel laneoys hardware. The 4 .
=0 effect of the sway cable on load distribution is ignored as it is s 3000 N Pl N N
‘332 assumed to break at design wind conditions. When a pole supports o 7 P! Traoffic Signal Arms (For Type C poles)
S o 2 spons, the span wire design loads for D??h fga:s sl;-oulo be added 2 Vs 3.2 Type 1 Arm (1 Signoh Type I Arm (2 Signals) Type T Arm (3 Signals)
torially to determine the design load for ot pole. o
533 vec ” —
- X o 7/ P N . . . .
h h T A +h
m;.§ : . = 2000 4 = . Ship each Type I Arm with Ship each Type I Arm wi Ship each Type II Arm with
23% ©| Span (See Load Span Charts for Maximum) = 2 Nominal H the following hardware the following hardware
fou S "= =‘ 5 21,2 A Arm "ﬁ fgl cl‘ow ng hardware attached: attached:
- p g 7 — Length attagched: 1 Bracket Assembly ™, 3 CGB 2 Bracket Assemblies™, 4 CGB
5EE %" Galvanized Steel fl @ 2% 2 CGB Connectors, 1 clomp Connectors ond 1 clamp Connectors ond 1 ¢lomp
§.‘_’; H $pan Wire Cobles E 10007 S > with bolts ond woshers with bolts and washers with bolts and washers
° ol | a n =
gé% = 3 3 (ft.) ft. Designation Quontity Designation Quontity Designation Quantity
5 ! . |® ® pan (ft.
. 2 T - T 20 201-80
g 2 ‘ U e carv. SIGNALS WITH 8-INCH LENS
E © | |+ v signal || Steel _— 24 241-80 241 -80
= % . E Swa
g & ] £88|35- Head doble 28 281-80 28 11 -80
2 : = £o
ez " 2 5 Bg Stroin Pole Signol Head Type  |Wt. Per Head |Wind Area 32 321 -80 321 -80
8 S| I8 . R ‘ 5-Section, 12" Lens 125 ios__|9.6 sa. fr. 36 361 -80 3611 -80
& n 2 g avemen 5-Section, 8" Lens 70 Ibs 4.8 sq. ft
v z - =) il . . . o . .
é K ~ = Crown of Road 3-Section, 12" Lens 75 Ibs 5.64 sq. ft. Anchor Bolt Assemblies (1 per pole) I"Num.ln?l:e frmfh Quontit
é 7 v 3 Section, 8" Lens 25 1bs 3.0 sa. ft. Anchor Anchor ;g’:p;g?es mgy be removed ominal Arm Leng: uant ity
It Bolt = .
2 O Effective projseree cesign wing ores idmeter | Lenom ouont ity 8 s
i
v
2 TRA P AT =46 (26 , KR 3-10"
o S HO&?ZOR#ELEEEIXNAIEQNS —————— Sag = 4’-6“ (26’ or 30’ Pole) - — Each Anchor Bolt Assembly consists of the following:
S Sog = 8'-0" (30’ or 34’ Pole) 2 4'-3 Top and Bottom templates, 4 anchor bolts, 8 nuts,
o _— — — Sog = 11'-6" (34’ Pole) 8 flat washers, and 4 nut anchor devices
o (Type 2) per Standard Drawing "TS-FD".
o
E o Max. Span =170’ (8" or 12" Lens)@ _Pole D Min, Sag = 9'-0"
K ’E Mox. Span = 120° (8" or 12" Lens) ® j‘Pole B Min. Sog = 6'-0" @ see sneet “OuA-80"
g N
2 .
2 %' Galvanized Steel [ SHEET 1 OF 2
8l o | Spon Wire Cables | @Lood span
L 3 charts do ROUND POLES POLYGONAL POLE =t Texas Department of Transportation
c | not apply Pole
= 5 I | Tyoe |- D8 [ Dr [(@thk] H Dg D; [(Othk[ H Traffic Operations Division
n © L ® %e Golv. ine [ in. [ in. ft. in. in. in. ft. Thickness shown TRAFFIC SIGNAL
y . I %@JE? @@ || g svey * 12,589 [reas [z [ 75.0 [ 3,0 [oess [ ge | O uriciness o G
33 H n 2 Vertical Signal B [13.5].9.3].232 | 30 | 14:9 | 9,0 | .232 | _30_ thicker materiols SUPPORT STRUCTURES
9| [ - . 16. 0 23 may be used.
85 > N | ®svoy covie is c [1ss|11.3.239 | 30 | 16.0 [ 11,0 [.239 | _30_ STRAIN POLE ASSEMBLIES
8¢ T ° ~—strain Pole | To De snugly D |15.,5/10,7/.239 | 34 [16.0 | 11,0 |.239 | 34
S| ightened ofter
S 5 S - L _ o
£ 9 oll signal heads (80 MPH WIND ZONE)
n v Pavement are aajusted Dy = Pole Base 0.0. D1 = Pole Top 0.0. H = Pole Height
gE NN NN NN N N ANINININGNNGNY ——r ) the spon wires. SP'SO(I)'IZ
w0 g
2 ¥ \ (©TxD0T March 1396 ON: M, [ors sy Jows s o usr
S7 STRAIN POLE ELEVATIONS o ] [ o
oo VERTICAL SIGNALS o 6459/99] 001 |uUs 84, ETC.
= (Mast arms are not used with vertical signals) oisT counTY [ sweer wo.
E=in WACO| MCLENNAN, ETC. | 65
TZOR




DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

-3
ge3
082
588
228
£5s
tlio
g=g
2r
253
=0
58
Sao
83%
298
ey
“uw
ogx
5
528
§0L
£
ggll
S3t
2;§
@ U=
o8
088
5,
188
<88
gae
g
5h8
3
s
3
-0
géz
=0
535
228
A
:EOUI
Og:’
525
$%%
288
i
&
2
E
s
3
2
o

9|
®|
v
a
)
|
7]
o
§
+|
)
|
9|
9|
v
o)
o)
o)
o)
<
9|
Q|
3|
x|
|
)
ol
o
i
par|
part
o
=
g
Z|
o
%
-
Q|
3|
&|
|
Q|
o
<|
|
=
o
=
=|
Z|
Pl
i
|
u|

DATE: 10/26/2023 9:00: 37 AM

Dy
%" dia Hook for
hanging wire

Zinc die cast or

Alum,

or Galv.

Metal

Cap with min, of 3

set screws.

Also see

"Alternate Pole Cap Detail™

T

AN

el I

Span wire/{ e

Design Load

Weather Head
(Supplied by

Pole A,B & D
3 per Pole C

.
2" Dig Threaded §
Couplings ~ All - g
Pole

°
o
o
"
. 459 .\| Connector !
Pipe Plug /\ T
(Typ.) | :
B Weather
Head
2" Dio Threaded d¥/ (Suppl ied
Couplings ~ Pole by others)
C Only
See Detail D (<D
for Handhole Weld
o
Handhole cover I <
12g min, E
| S
=z
%" dia bolt . -
or screw | of 4"x ©
. 10" 1.D. o
Handho
Handhole Frame - ote -
R %" x 2" minj
| 9

MD-3 at e | -

oo aso Bees,

Pole Ve x Y |

See Detafl Ej “Los !

Lumingire Arm ~
See Sheet

—— € Arm Connectors &

Simplex Fittings ~
See Sheet "LUM-A"

—— Traffic Signal Arm ~

See Sheet "DMA-80"

—— € Arm Connector

See Sheet "MA-C"

MD-4

Ya X e

41.:/
4N ‘ /r
E |
@ 85% Min. e
Penetration

"LUM-A"

D

8" to '/z"—-‘

Attachment ————

V2"

See D

—
5o

Pole Height

H
19°-6" Nom. Mounting Height

etail "A"

6'-6" Nominal

_J

hang
J-Bolt attachment

a" dia J-Bolt & nut

— Vi R —————

dia Bar for
ing wire ond

See Detail

® Threadea

CGB Connec
~ See "ARM COUPLING DETAIL™

- ALTERNATE
SECTION B-B POLE CAP DETAIL
/Q
Luminaire Arm -
. 0 See Sheet "Lum-A"
, Traffic Signal Arm
FY'Ném. Arm Lgth See Sheet "DMA-80"
8 Nomingl Arm Length - L¢ |
Bracket  [3'-0"

Coupling for
tor

15°-0" Min ~ 19 -0" Max

Crown of Road

Nom
(unless otherwise noted)

17" -6"

a"

4" or 3g pole

Hondho le
rome

2" dig threaded
coupling ~ NPSL

SECTION A-A_

(Pole Coupling and

Seom Weld Details)

Dg + g"

ARM COUPL ING DETAIL

MATERIALS

ASTM AS595 Gr.A,
A1011 HSLAS Gi

A588, A1008 HSLAS Gr.50 Class 2,
.50
or A1011 SS 6r.50

Round Shofts °'S(J lass 2, AST2 Gr.50

Polygonal Shaft

Plates @ ASTM A36, A588, or A572 Gr.50
connection Bolts | ASTM A325 except where noted
Pin Bolts ASTM A325
. ASTM A53 Gr.B, AS501,
Pipe® A1008 HSLAS-F Gr.50, A1011 HSLAS-F Gr.S0

ASTM A475, 7 Wire

Steel Cable Utilities Grade

Hardware

o Golvonized steel or stainless steel
Misc. d

or as note

@ ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F, A1011 HSLAS-F,
or A1011 SS may have higher yield strengths but shal | not
have less elongation than the grade indicated.

@ ASTM A1011 SS Gr.50 shall also have @ minimum elongation
of 18 percent in 8 inches or 23 percent in 2 inches. Material
thickness in excess of those stipuloted under A1011 SS
will be acceptable providing the material meets all other
A1011 SS requirements and the requirements of this item.

GENERAL NOTES

Design conforms to 1994 AASHTO Stondard Specifications for
Structural Supports for Highway Signs, Lumingires, ond Traffic Signals
and Interim Specifications thereto. Design Wind Speed equals 80 mph
plus a 1.3 gust factor. The maximum permissible span wire design loads
tabuloted ore colculated at o stress lood of 1.4 times the basic
allowable stress. A simultaneous wind on the pole, mast arm, and
lumingire is also included.

See stondard sheet "DMA-80" for details of clamp-on traffic signal
arms, sheet "MA-C" for traffic signal orm connection details, sheet
"LUM-A" for Iuminaire orm and connection details, ond sheet "TS-FD"
for anchor bolt and foundation details.

Fabrication shall be in accordance with [tem 686, "Troffic Signal
Pole Assemblies (Steel)" and with the details, dimensions, and weld
procedures shown herein. Weld references cal | for preapproved weld
procedures which the Fabricator must obtain prior to fabrication.
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 galvonized in
accordance with Item 445, "Galvanizing", after fabrication.

Deviation from the details ond dimensions shown herein
require submission of shop drowings in accordance with

: NI
NN % RV N RN NN NN ™
N, TABLE OF DIMENSIONS "A"
Foundation Arm Length | 24' | 28’ | 32'| 36’
§$e E“?e' Arm Type T [ 10" [ 11" [ 12" [ 13"
S-FD Arm Type I 0 | 11
STRUCTURE ASSEMBLY
Pole
Wall

Threaded

Coupl!

ing

i
P —

Item 441, "Steel Structures®. Alternate designs ore not
acceptable.
o Foundation| Anchor | Bolt Bol+ Base R
%5 Type ,Bolt Hole Circle Dim,
CL P Diameter[Diameter|Diameter| L x T
5 g =)
.2
b~}
8 36-A 7 2" 19" (19" x 1 W”
36-B 2" 2" 21" 21" x 2"
SHEET 2 OF 2
= Texas Department of Transportatlon
I Traffic Operations Division
TRAFFIC SIGNAL
SUPPORT STRUCTURES
MA-2

STRAIN POLE ASSEMBLIES
(80 MPH WIND ZONE)
SP-80(2)-12

DETAIL C \ Base Plate ‘ (©Tx00T March 1936 o s [ors sy Jows s o usr
- (®)60% Min. penetration, except o REVISIONS cont [sect|  ws | wicwar
100% penetration within 6" i 6459/ 99 001 US 84, ETC.
POLE ELEVATION DETAIL E of circumferential base welds. mar : comry : EED
WACO| MCLENNAN, ETC. | ©6
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o
259 Arm ROUND POLES POLYGONAL POLES
zid ot SHIPPING PARTS LIST
Sz, Length [T Dre D,, Dy [ thk Dy Dis Dopu Dy (D thk °“?y3e'°"
i;% ft. in. in, in. in. in. in. in. in. in. in. Ship each pole with the following ottoched: enlarged hond hole, pole cap, fixed-aorm
E*t 20 0.5 7.8 1.1 6.3 119 1.5 8.5 7.1 6.8 119 30-2 connection bolts and washers ond any additional hardware listed in the table.
sbe 24 11,0 | & - 68 | .179 | 120 | .20 | 82 |_1.3 | .1I2 30:4 30° Poles With Luminaire 24' Poles With ILSN 19° Poles With No
:Z‘E 28 11,8 -8 - _I.3 2179 12,8 -2:5 _8.1 _1.8 2179 30:4 o Above hardware plus: One Aoove hordware Luminaire ond No ILSN
=3 2 {2 [ a8 [ el [ e [t [ 120 [ e [ ez [ T2 | am N A O
Lav 36 12:0 2.3 8.6 _1.8 +239 12:5 2.5 8.7 _1.8 +239 simplex ' hand hole

@

Egg 40 12:0 _9:3 _8:6 _1.8 +239 13,3 10,5 2.7 _8:8 1+ 239 ft | Designation Quantity Designation Quantity Designation Quant ity
8a¢ 24 {125 | .98 [.91 [ .83 [ .239 [140 | 11,0 [10,2 | .93 [ .239 20 | 20L-80 205-80 20-80
§‘g‘: 48 13.0 10: 3 -2:6 -8:8 1239 15:0 12:0 1.2 10.3 1239 24 24L-80 245-80 24-80
&c° Arm ROUND_ARMS POLYGONAL ARMS 28 28L-80 285-80 28-80
2es Length | L, D, D, [Dthk . L, D, |@ 0. [D trk 32 32L-80 325-80 32-80
§§3 ft. ft. in. in. in. fi. in. in. in. 36 36L-80 36S-80 36-80
<
Sy 20 19,1 6,3 _3:8 1179 19,1 -1,9 _3:3 2179 40 40L-80 40s-80 40-80
23¢ 24 23,1 | 1.5 | 4.3 | .19 23,1 | 7.5 | 3.5 | .119 70 | 44-80 245-80 74-80
3'-.:3 28 21,1 -8:0 42 2179 21,1 _8:0 -3:5 :179 a8 48L-80 485-80 48-80
38 32 1 4,7 17 1 17
’.gés 36 is,g _g,g = * ,ig gi,g ;g,g _g,g * lig Traffic Signal Arms (1 per Pole) Ship each arm with the |isted equipment ottached
35, - . . 3 =31 '

g« i ignals) T Arm (3 Signals)
ggb 20 39,0 9,5 239 39,0 9,5 3,5 239 Type I Arm (1 Signal) Type IT Arm (2 Signals ype ITT Arm (3 Signals
3] 44 4 10,0 1239 10,0 3,3 1239 o | 6B comnecior 1 Bracket Assembly 2 Bracket Assemblies
ggg 48 41,0 10,5 | _4.1 1239 L 1,0 | 3.5 1239 Length and 2 CGB Connectors and 3 CGB Connectors
32., Ds = Pole Base 0.D. L. D, = Arm End O.D. - - - - . .

2 D9 = Pole Top 0.D. with no Lumingire L, = Shaft Length ft Designation Quant ity Designation Quantity Designation Quant ity
3»? and no ILSN L = Nominal Arm Length

5% Dza = Pole Top 0.D. with ILSN 20 201-80
- w/out Lumingire 24 241-80 2411-80
030 . . .

D3o = Pole Top 0.D. with Lumingire
Sro D = Arm Base 0.D. 28 281-80 2811-80
§§§ (D Thickness shown are minimums, thicker matericls may be used. 32 3211-80 32111-80
) . N 36 3611-80 36111-80
¥+ @ D, may be increased by up to 1" for polygonal arms. 20 20111-80
€
:%,‘E’ < - Seran Nominal Arm Length - L | 44 44TTT-80
OE+ ee "Tenon Detail”
oae o . . a8 48TT1-80
g0 See "SIip Joint Detail” &

2§ L f Luminaire Arms (1 _per 30’ pole)
€0 . _|
Exo \ D, —_— Nominal Arm Length Quontity
& Ly 8’ Arm
§ é Mast arm
3 o Note: The arm shal | be fabricated straignt with ggg"gg;;?n'
§ A he unloaded rise megsured as shown. "MA-C" ILSN Arm (Max. 2 per pole) Ship with clamps, bolts ond washers
= TRAFFIC SIGNAL ARM Nominal Arm Length Quontity

@ n Lumingire Arm - 7 Arm

§ (Fixed Mount) See Sheet "Lum-A" o A

@ See Sheet"MA-D"

N -Detail A

g D3o Anchor Bolt Assemblies (1 per pole)

b ) See A'gg’;‘?" Agg?g" Each anchor bolt agssembly consists of the following:

Z ILSN Arm Connection- N\ N Top and Bottom templgtes, 4 anchor bolts, 8 nuts

2 See Sheot “MA-C(ILSN) * Nom Arm Lgth et £ Diometer | Length Qoant Ty 8 flat washers, ond 4 nut anchor devices (Type 2)

3 \(8’) 1 Detail 5 o 32" per Standard Drawing "TS-FD".

by Nominal Arm Length - L BorC [ 2

o A A — She_e?\‘ \‘ ) ; 1 " 3-10° Templates may be removed for shipment.

? 3704 Bracket | Brocket o SNS 2

& Assemoly Assembly EL Paso St £

g o =—————ql" [ | |$

E ~ ‘ - T 5

A ® AR SHEET 1 OF 2

o il . T E| o | .=

< ©|3 (® Threadea Coupling for e = =l o

e + Traffic Signal Arm 9| @ " s

3 =2 So0 AR COOPLING DETAILS" See Sheet PMA-D" D g g2 2= Texas Department of Transportation

i é 8 Sheet 2 of 2 Detail D,E or F § gl - S l Traffic Operations Divislon

= 2 © 7

- NN e ] I I TRAFFIC SIGNAL

| 7| TABLE OF DIMENSIONS " A ° R ES
3= o |5 [Arm Length | 24’ | 28" | 32' | 36’ | 40" | 44" | 48 T SUPPORT STRUCTURES
gﬁ t|g [Arm Type I [ 10" | 117 [12° [ 13" b~ - #
22 2|8 [arm Type IIX o [ iz iz [z ] ) N s SINGLE MAST ARM ASSEMBLY
O 3 o5 Vo
5% e see sneet > (80 MPH WIND ZONE)
8% B Crown of Road MA-D Ny Ry
SE NN, /<\ /))\/x SMA-80(1)-12
g; ’ CINVANYANY ANVANWYAN YOK m\ (©Tx00T August 1995 o NS, Joxe osr Jow we Jox: usv
2 ;oung:ﬁgn BVZANZ . REVISIONS cuNST s;m} o.me } mmvE -
. ee Shee - 645999 01 |US 84, ETC.
&3 STRUCTURE ASSEMBLY :75.¢p~ i } 67
= WACO| MCLENNAN, ETC.
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DATE:

. 179" thickness is permissible
for Tip Section

Min Lap
equals 1.5
times female

6'-0" (Min) ~ II' -0" (Max)

2" Sch
— 40 pipe
i End Plate 3%" thick min,
/ shape to match arm
S Dio holes ond ~o ¢
. . N 1- " Dig galv A307 bolt. Arm
PR AR Pt L A B e IR
40’ and greater in projection aofter moking
length, The slip joint JOinf. Repair domaged 2.375"
shall be made in the golvonizing in gocordance
shop, but may be match with Item 445, "Galvanizing". MA-3
marked and shipped 13

disassembled.

SLIP JOINT DETAIL TENON DETAIL

Stainless steel bands (or Cables)

and caost bracket as in "Astro-Brac”,

“Sky Bracket" or "Easy Bracket" w-fh
12" Dia Threaded Coupling.

BRACKET ASSEMBLY

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

Longitudinal Seom Weld must be ‘fa
oriented within the lower 90°
of the signal arm.

Coupling

ARM WELD DETAIL

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

ARM COUPL ING 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 aeroelastic
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 moy couse fatigue damage to the structure and maoy lead to gal loping in moderate
wind conditions which may further domoge the structure and alarm the publ ic. Tests have indicated
that when wind is blowing toward the back side of signal heads hav-ng un-vented backplates attached
the probability of unacceptable harmonic vibration and/or galloping is rather hign.

If backplotes ore not required for improved visibility they should not be applied to the signal
heads or, if they must be opplied, they should be vented as a first and inexpensive measure to
mitigate vibraotions.

The troffic signal mast orms shall be visually inspected in 5 to 20 mph wind conditions ofter
installation of signal heads and any attachments, including any required backpates. If vertical
movements with o total excursion (moximum upward excursion to moximum downword excursion) of more
thon gpproximately 8" are observed at the arm tip, o domping plate shall be fitted to the arm.
See "Damping Plate Mounting Details" on standard sheet, MA-DPD-10.

This visual mspec?-on shall be repeated after each modification of the structure that could
aoffect its ceroelastic response. Excessive vibrations shall not be allowed to continue for more
thon two days.

GENERAL NOTES:

Design conforms to 1994 AASHTO Standard Spec-fucahons for
Structural Supports for Highway Signs, Lum-no-res. and Traffic S-gnals
ond Interim Specificotions 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"
internal ly Iighted street name sign and one traffic signal arm with o
length as taobuloted. The specified lumingire lood opplied ot the end
of the lumingire arm equals 60 Ibs vertical dead lood plus the
horizontal wind load on on effective projected area of 1.6 sq ft. The
specified internally lighted street name 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 ft,

The specified signal load applied ot the end of the traffic signal arm
equals 180 Ibs vertical dead_load plus the horizontal wind load on aon
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 I|ighted
street name sign arm connection details, "LUM-A" for luminaire arm
and connection details, NS" for internally lighted street name
sign details, and "TS-FD" for anchor bolt and foundation details.
See "MA-C" for material 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
procegures which the Fabricator must obtain prior to fabrication.
Materials, fobrication toleronces, ond shipping proctices shall meet
the requ-remems 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”, ofter fabrication.

Deviation from the details ond dimensions shown herein
require submission of shop drawings in accordance with
Item 441, "Steel Structures”. Alternate designs are not
acceptable.

SHEET 2 OF 2

s’ Texas Department of Transportatlon
Traffic Operations Division

TRAFFIC SIGNAL
SUPPORT STRUCTURES
SINGLE MAST ARM ASSEMBLY

(80 MPH WIND ZONE)
SMA-80(2)-12

@©Tx00T August 1395 DN: NS ‘ck: asy ‘nw: W ‘cx: asy

o ] | o
59

2 6459(99] o001 |uUS 84, ETC.

oist T [ st o,

WACO| MCLENNAN, ETC. | 68
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o
g‘§“5 S 512: ale|clol|e|58Y ARM S'ZE Alelc|o]|e |8 MATERIALS
52 =L R — 1 = : TR TR T
50x in. in. in | in. | in. |[in.|in. | in. in. in. in.| in. | in.| in.| in.| in. Round Shofts or ASTM A595 Gr.A, ASSS A1008 HSLAS Gr.50 Class 2,
f4 33 65| 179 [ 1219 |9 |6 |1%] ) 10 | 979 [ [ fe |8 |1 Y%l f+s@) A1011 HSLAS Gr.50 Class 2, A572 Gr.50
3 D Polygonal Shafts Movites 628
§5‘ e .ite [ 13 o [1ofe Nl nslomelnlnlele hulid or ®
582 8.0 179 1 14 1 10| 1 |7 P 7 =80 | _.179 | 11 1|8 |8 2 /5
87 9.0 | 179 |16 | 1) [ 138 [ 2 |1 % o0 | izo | s 30 [0 Le it Plo?esC:) ASTM A36, A588, or A572 Gr.50
253 9,5 179 |zl 1zl ialo [ 2 [1 Y 100 [ _,iz9 [ 13 [ 1310102 1% Connection Bolts | ASTM A325 or A449, except where noted
4 9.5 | .23 | 1812|159 2.1 Y 95 | .23 | 13 [ 13|10 [0 | 2 |14 Pin Bolts ASTM A325
Saa 10,0 | c230 [ 1e |1l islo [ 2 1% 10,0 1 ce39 Trafval [y [z L1A . ASTM A53 Gr.B, A501,
355 10,5 239 | 19 [ 13 15|10 [ 3 |1l o | 239 | 14 e n | n |3 1A Pipe® ATO08 HSLAS-F Gr.50, A1011 HSLAS-F Gr.50
838 11,0 | .p30 | 18 [ 13| 1510 3 |1 % 115 | 230 [ 14 [ a0 [ 1 [ 3 1A
P e N Galvonized steel or stainless steel
§g\6 y.s“o'f.c7g' st Ys 3 Misc. Hardwore or o8 noted
“uw 1 y‘--
2es Vi ,,3 %" Gussets R % @ ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F,
22 | orSg s x Ya" qussets 40 ° s x Ctop & bottom A1011 HSLAS-F or A1011 SS moy have higher yield strengths but
§&’{’ See "Detail A" shall not have less elongation than the grade indicated.
Erv N
23¢ toption #1) ASTM A1011 SS Gr.50 material shall also have a minimum
E3Y o
‘;"‘5 elongation of 18 percent in 8 inches or 23 percent in 2 inches.
goe See "Detail B" Material thickness in excess of those stipulated under A1011 SS
29 ¢ 5 (Option #2) will be acceptable providing the moterial meets al |l other
P8 Conn, Bolts - . i d th i ts of this item.
gﬁé 4 Soral with € arm MC-3 Q4Com. Bo”ﬁ Arm %" Gusset R e Clamp R A1011 SS requirements an e requirements o is i
1 flot & 1 - (4 total witl -
:g‘é lock washer e o ‘ u 1 flat & 1 lock MC-2 oo Ys Flange R
8,9 each) ——— washer each) —— g 8 s
o9 e
!8§ 2 2" dia hole 2 2
32» T plate NN
3 S| o
82 | 5| !
29% q | NS
obo ‘ |
5 ~H| ., :
134 g ° R 2 5" dia hole ]
838 [~—14" dio hole inpole & plate g 7, = Min. 85%
g | in pole o " NS Penetration
ort < % ® Deburr holes an | J except
£ﬁ: € Pole ——— © Deburr holes and € Pole — 24 offset as shown Arm Arm “Clamp-on
- offset as shown for drainage Detail 3"
BeE for drainage FIXED MOUNT ARM CLAMP-ON ARM
00w
g-0 GENERAL NOTES:
:SS F l XED MOUNT DETA“— I F [XED MOUNT DETAlL 2 ARM BASE WELD DETA[LS Cl -on details are used for the second arm on dual mast arm
g:'ia assembl ies. A Maximum 1 5" w-clef vertical slotted hodlue shall be
cut in the front clamp plate to facilitate drainage ring
= ARM_SIZE CONN. BOLTS[PIN BOLTS| ARM_SIZE A | F | 7 [COMN. BOLTSPIN BOLTY ARM SIZE A | F [CONN. BOLTSIPIN BOLTS| galvanizing. The slot shall be centered behind the arm and shal |
g N F A | F [No. [Dia [Ne.] Dia \ + No. | Dia |No.| Dio \ + No. | Dia | No.| Dia be no longer than the orm diameter minus 1"
= 7 T 7 in. in. [ in.[in. [in.[ea. [in. [ea.] Tn. in. in. [in.[in.[ea. | in. [ea.] in.
S ¢ i in. 1 fn. [7n. }ed. | in. leo.l in. : : 79 - Ie : - > 5.5 179 | 120 6 [ 12 Fixed mount details are used for single mas? orm assemblies
a €5 1179 1121 6 | .4 L 4 3'2 ';n :f 5 : S e T T el s s ) ond for the first arm on dual most arm assemblies.
a | 1.5 129 14| 8 | 4 1.z s N . y
e & 9:9 :)zg 14 8. 4 1 2. 8.0 2119, 14 8 4 2. 8.0, 2119, 14 8 A ! 2. Where duplicate parts occur on a detail, welds shown for one
O 9,0 L1179, 16| 10 4 1 2. 9,0 |_.179 | 16 | 10 4 1 2 9,0 | _,179_| 16| 10| _4 1 2 part shall apply to all similar parts on the detail.
. ~9.0 [_.179 | 16f 10 [ 4 | v | 2| %
z 9,5 [ viz9 | el iz | 4 [ 14[3 1001179 118, {10 L abd 1) 12 R R et B Pin bolt ired t + rotation of clamp-on ar
B s in bolts are required to prevent rotation of clamp-o ms
2 2,5 ;239 | 1gli2. | 4 | 14l 251239 118,110 | )16 Lo 13 2.5 1239 118} 1216 L {3 under design wind forces.
° 10,0 [ _,239 | 18|12 [ a [ 1l 3| % _10.0 | .23 |18 |10 | 1 | 6 | 1 |3 _10.0 |._.239 | 18| 12] 6 | J_|.3
S . NOTE:
° % Gap = 2T max.
§ .| Gap, 2 EAN Pin bolts shall be A325 with threads excluded
<2 Dia os X x Typ T MC-2 2" U-Strap, Graode 50 from the shear plane. Pin bolt and %" dia pipe
Z required —lg /2" Dia Dia as ) shal | have ¥¢" dia holes for a !3" dia galvanized
5 —1= drainage hole required 2" dio 2" dia drainage hole copter pin. Back clomp plate shall be furnished with
O drainoge hole a ¥" dia hole for each pin bolt. An " " dia hole
a 1 %" Dia . A 1 %" Dia for eoch pin bolt shall be field drilled through
< threoded 12" Dia = fnrzeaded the pole offer arm orientations have been
o ¢ Pin bolt, coupl ing 1hre<|1€led +| coup! ing approved by the Engineer.
b4 pipe and holej ¢ ¢ coupling € Pin bolt |
= " Di Arm Pin bolt . ! {
< z‘ipeol(o'l’y?)c)h 8 pipe & nol'e pipe & hole
x P ¥" dio
Z Typ Ya" dia 4 .
g (Typ) v Min. 85%  Sch 80 Pipe Arm Sch 80 Pipe % o,
b [ 3ra Pl 8 '/z’".'?fh‘CK 2 Penetration 3rd bolt Min. 85% 3rd bolt Grade 50 Required
3 =1 360 wnere stiffener where Penetration where s Texas Department of Transportation
] ~ required i -4 au ve-2 Traffic Operations Division
* —— loxta STANDARD ASSEMBLY
= R .
23 Q- 5 s FOR TRAFFIC SIGNAL
o2 w . S
Byl | o< 9_ s .r? als _,? SUPPORT STRUCTURES
3 -
38 < 9 o
52 1 2 - MAST ARM CONNECTIONS
o
Qg B . ‘/a - -
g?—‘ X Z’-; %:;’I ts Connection bolt with %" gusset R MA C I 2
So ! heavy hex nut B
9= ~ (Typ) 2 flé? washer s N Connection Bolt with ) Connection Bolt ©Tx00T August 1995 v s [oxc osv_ [omwe_ Jox usy
-3 /xS i and 2 lock washers. hex nut, 2 flat washers Pin Bolt—/ with hex nut, 2 EVTSIONS ot [eet] o I oy
Sx /2" thick ~ % 2 lock washers G pole flot washers & 5%
o strop B Pin Bolt € pole 2 lock woshers o 6459/99] 001 | US 84, ETC.
= CLAMP-ON DETAIL 1 CLAMP-ON DETAIL 2 CLAMP-ON DETAIL 3 ot o
=N WACO| MCLENNAN, ETC. | 69
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povry Access? R
rtmen
Back plate merm‘em Back plate Compa
I See Detail F for / /
die cast or
gﬁg %:3(:\ cl>r Galv. Metal b alternate Pole Cap Fp
4 in. of 3 30,
Bét Cap with min. o %" dia Hook for ,/_¢ | Var \F -
set screws , A Z) q /
reE hanging wire r \(7/“ " L— 1» Yo+
0 16
6t o Ya 1 =
tso — MD-4 — al Pole
RS 2" dgia Pote = e % Round Pole Polygon
o3 ¢ Clamp- threaded Hondhole
zE: coxgéing Frame 4L MD-4 DETAIL J
b5a Luminaire Arm threads ) Top Ya” dio Vex %D =
(§g - Tk oA 3, Y, STM A572 Gr 50
B slot Ring, %" x 2 2" ASTM
i DETAIL A Pole " SECTION X-X '
8oy —_— hal I Back plate
oLy _— DETAIL G Opening for access compartment sha .°° o ey
Soo (for pole with luminaire) POLE COUPL ING DETAIL be no More thon e inch wider than B x s/";; Wb cheer A-560
S §3 the access compar tmen: . \
580 %" dia Hook See Detail G .
29 .
§OL for hanging wire Q for Handhole we.ld . See Detail F for ?I %
e Zinc die cgs# alternate Pole Cap Burndy #KC22J12T13, ND-5 12 circuit 600 volt
&3¢ G of 4vx or AIUS‘ e Cap %" dia Hook for Blackburn TTC, compression Type HD terminal block
P 1D, Gol;/‘- f‘ of ] haonging wire or approved equal. 2 req d)
Lol J " Hondhole ~ With min. — »~ Will accept 4-8,
oo 3 set screws Do 2-%6 or 1-#4 mox.
Tey %" Dia. =8-32 ] # a®
- T 8-32 x 14
gae Bolt or . mtg. holes D o D 2ETeS: rotns2er Mbe)
T2s . A\ SCrew ¢ amp-on arm See Detail A Vo' dia A .;D.' .sy?;?:r:::ner. Tor optional ?ﬁ';;‘,’g)woe F", stai
3% st for ILSN for regular eolt — 2 6 circuit N
g8¢ e {—0— \\ Pole Cap .ﬁ. terminal DN 27
!8% Hondnole Frome N =T S Hex. nut, %" - 13NC block e
3‘2‘ "x 2" Min. D stainless N
§)‘h — % l/ //’: =1 2" clearance
£ — 2
285 DETAIL B DETAIL C COPPER GROUND Mole tor copper
* dia Hook
50 —_— %" dia Hoo ————— #10-32 ground connector
st Y% (If ILSN applied) (optional) - e Derall G CONNECTOR mg. holes
i ] for U“l i "
538 € of 4"x 6" ?3.? E?:\gl:!clﬂg Weig & of 4" for Hondnole Weld double fuse & 6
o g 6" 1.D. le cover block (see g
1.D. Hondhole Handnole
o n+ Handhole cover Handho |l e| . notes 3 & 4) . .
8% t| | poreacea s#rop\E 129 min. N\ 129 min. 5| -~ 4" x 6" hand
g o ¥ " "R Min—| " '+ { %" dia bolt K ¥y hole opening
k143 7] %" dio bo or screw - Tab ond
ooy R : g or sorew Hapdnole Frame- slot
%5 ¢ m “"'/‘6"""'3 Frome - R %" x 2 min \_@
o . min
s 51 . Fixed mount arm for .
224 R A ] Fixed mount arm for 1] single mast arm 2" aia ACCESS COMPARTMENT
) a S Tas  Tirst asseno| les or first threaded rasAd AL L AT T
& s assmléeslomas# @ 0| arm on dual mast coupling
I o~ © o gm ggse,"‘gl e Q) orm assemdl ies ;ualp;zs* NOTE
E v NOTESE
- P . lostic, shall be a
6 h - arm r shal | be one piece formed from ABS p )
§ §) :\cmmp-on arm for 9 .\géggzdogrvzﬂgnfg:ol 44 assembly '+ LEZrclcéﬁay color, and shal | becsu'.togr!.g|f°70$ég°§?:: 130"2252}
R 9 :,gg?"ﬁ,,?.”;‘siaﬁ‘.‘?és 7y Mast arm assemolies —— /(¢ - sun c. i.gz*oﬂz%ﬁéf’.e""m"f?éﬂf'-‘y Gover Shalloaorch wi 9 to oreote
ol ¢ v (?_ _/P rregoed SECTION V-V rainproof seal. Latch screws shall be 1/4-20 stainiess flat
3 2" dio threaded \-/goug'l?no 'eg —— socket head screws with tamper proof feature.
2 = - " . . H
H - \Jggg',",;,gg, Zope g:g;ng‘?i' orm DETAIL F 2. The pole monufacturer snall 'grzzvéa?ov:é;?ngoggspon?;:s?egszozzr:‘;:m |
* isti 3 rowi W emb
5 assembly —_ L consisting of: one cover T our kB33 x
é © DETAIL D DETAIL E (for 19" pole with no ILSN L O P eE 1 2EY Qr aPproved eaue s ned screws, ona
v e n n i i d no luminaire a TTC, Burndy KC22J12T13, or .
in - " pole with luminaire (for 24" pole with ILSN sign sign on r'—" one ground connector (Blackburn TTC, Wit
o R (ror 30 RN g ond o luminaire) R e 3 e ‘ ~ one 9rednd 5)." Tne troffic signal controotor snall instoll ne ki
o B +
H X S Anchor | Bolt Boit [ Boser [ . . items in the < orare ot be for
9| 9 Bolt | Hole Slot | circle |  Dim. Range Dg +Y¢' Sl 3. The screw hole spacing on the enclosure back p Thon #085GPO6CU
$ @ Diameter|Diometer| Lengtn [Diameter] L x T 8 2l two Marathon #985GP12 terminal strips, c;ne'_McircimgCK
2 = M 18 12" 13.4° Bc’” ‘f‘cle S g - terminal strip, ond one Bussmann #BM6032B fuse .
“ - Yo" 17" "X 2 B iameter R -
g 1 7 L i ' pat 4. Install one Bussmann #BM60328B, LmelfU7es‘bgggg°'fu§‘C:;m?;es ore
< | Access r 1 Ve 2" ar 19" |20" x 1 %] 13.5° 2 Ferraz-Shawmut #30352 fuse block for pole:
g | Compartment —— 4 - - to be installed.
4 ~ 2" 2 V" 4" 21" 22" x . L
3 S Sy s’Texas Department of Transportation
2 2 | 2% 5" 23" pax2% - Siot Trafflc Operations Divislon
N Ly Length Adjustment
- . Va" Ronge
El '/a" or 3g pole 4 TE PLAN
= "
= Y6 " or 1g W'e] Y M TRAFF [C SIGNAL
- _\, j SUPPORT STRUCTURES
=< +
by 8 B e ‘ MAST ARM POLE DETAILS
T - @857. Min. penetration
8 -
o2 . @ 607 Min. penetration MA-D-12
ol l =4 100% Deme?ro:-on :nﬂ;un
o I L 2 6" of circumferentia - : ows FON CKs CAL
SE ¥ [ bose welds. ©TXD01E5‘AJSQ‘L:§; 1995 D:q,:f Sm‘\ck Jj:B I ‘ MJHW
QF
¢ & 6459(99] o001 [us 84, ETC.
N . CounTY [ sveer o,
S POLE ELEVATION DETAIL H WACO| MCLENNAN, ETC. |70
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FOUNDATION DESIGN TABLE NOTES: [©)
REIgig:C[NG EMBEEDS'FD fI)RLESMT ANCHOR BOLT DESIGN FOUNDATION :ﬂchg"f?o” desigl: develops ;he FOUNDATION SUMMARY TABLE ®
FON [DRILLED L LENGTH-ft (@), (8, 1 DESIGN oundation capacity given under AVG. DRILLED SHAFT LENGTH
TYPE sg;:n vert SPIRAL TEXAS corézlomgsugfr’aouzrm Agotr?? Fy EglLRT ANCHOR MOMELb?'I'AgHEC?? TYPICAL APPLICATION Foundation Design Loads. |DENI}C;(;A|::IAOTN[0N Bl%w FpN | NO. P
A i . .
BARS | & PITCH[ 7o B 0 DIA | S| Gia [TYPE | K-t |Kips ®f,?'.’23$:2" Design Loads are the se+.|TYPE| EA 0 A 30-A [ 36-A] 36-8] 42-A
24-A | 24" |a-#s|#2 ot 127 5.7 | 5.3 | a5 Yoo | 36 12 % 0 10 | 1 |Pedestal pole, pedestal mounted the base of the structure.
30-A 30" [8- #9 |#3 ot 6" | 11.3 10.3 8.0 15" 55 17" 2 87 3 [Maost arm assembly. (see Selection Table) @z'?ugggzéggsogggrg?néifgeg‘;??gﬁ?:ly
" w " “ Mast arm assembly. (see Selection Table) ¥ Py
S M (S, CERCH NEH NCTR NEXN AR 25 IO IS NN TN MR il el N b e B i 4
Mast arm assembly. (see Selection Table) @
- " - " . . . " " Strain le taller than 30’ & strain Field Penetrometer readings at o depth
36-B 36 12- #9|#3 at 6 15.2 13.6 10.4 2 55 21 2 190 7 polelwi?g most arm ! o; approximataly 3 1o Slfgef oy beD
az-A 42" |14-#9|#3 of 6" 17.4 | 15.6 | 11.9 | 2" | 55 | 23" | 2 | 271 | 9 |Most orm ossembly. (see Selection Table) used to adjust shoft lengths.
@ If rock is encountered, the Drilled
Shaft shall extend a minimum of two
diometers into solid rock.
FOUNDATION SELECTION TABLE FOR STANDARD MAST Troffic Signol Pole @Eeciv:ulll I?ng?hs in?Qesi?n Tol:rlz are
ARM PLUS ILSN SUPPORT ASSEMBLIES (ft) Dgn‘e’"g,‘f\e;gre;g?ugs:°'R‘°u25 S Seorest
FDN 30-A FDN 36-A FDN 36-B FDN 42-A foot for entry into Summary Table.
- MAX SINGLE ARM LENGTH 32 48’
%S 24’ x 24’ < ANCHOR BOLT & TEMPLATE SIZES
g 28" x 26° o T BOLT T@eoLT[ 10 [sotroM | BOLT | gy a
| MAXIMUM DOUBLE ARM 32° X 28" 32 x 32' 8 N, | LENGTH | THREAD | THREAD | CIRCLE
&g| LENGTH COMBINATIONS 36 X 36 x Yo | 16 3 — (2% | 1% | 5%
8= 40° X 36 2 - 1" | 3 -4" 6" 4" 17" 10" 7"
44" X 28 44' X 36' ‘: 1 Y, 3 -10" 7 4" 19" 1 e" 7 Y,
= [ MAX SINGLE ARM LENGTH 36" 44" 9 2" 4'-3" 8" 5" 21" 122" | 8Y%"
29 24" X 24" = 2V | 49" o 5V, | 23" | 13%°] 9Va"
S 28° X 28° 5 (@ Min dimensions given,
| MAXIMUM DOUBLE ARM 32° X 24° 32" X 32' longer bolts are acceptable.
&2 LENGTH COMBINATIONS 36" X 367
z 6 6 Use averoge N value over
8= 40" x24’ 40° X 36’ the top third of the TOTAL DRILLED SHAFT LENGTHS
= 236 embedded shaft. .
Ignore the top 1’ of soil. Conduit ‘
EXAMPLE: GENERAL NOTES:
. Steel Template
"gngB desiq;t "“"‘,’ s°e§g" founug::'on Span Wires with holes /" greater Design conforms to 1994 AASHTO Standard
Soothe o e 0s @ orm wi Lo than bolt diometer Specifications for Structural Supports for
P k#”’(‘glg?onol) ngnwoy 5ign§, Lupinoirgs.cno Traffic
2. For 100mph design wiqd speed, foundation P g; ‘E spiral Signals and interim revisions thereto.
36-A con support @ single 36° mast arm. Egggragggg" I::é#s to— © ‘9 — Reinforcing steel shall conform to Item 440,
Ié‘-rcm'::‘r ";I#r:el locations using #3 hl’ Vertical Reinforcing Steel".
! S Anchor bolts to be bar or #6 copper 5 Bars wen
Top Template Heavy Hex 2 Oporoximotely or fented Jumper. Mechanical ?&,’ ) Concrete shall be Class "C".
8 Not (Typ) B so thot two bolts are in connectors shal| be UL = Boit Circle Threads for anchor bolts and nuts shall be
8 4 2 Flat Washers § #gnsion from the Span ';,f,g;:gm;g: concrete | Digmeter rolled or cut threads of 8UN series up to 2"
“lE per Anchor Bolt - Wire loads. . in diometer or UNC series for all sizes. Bolts
© _TOP VIEW and nuts shall have Class 2A ond 2B fit tolerances.
I - Va® to 3" of Galvanized nuts shall be tapped after galvanizing.
bolt shank shal | ) w o .
i 9 Anchor bolts that are larger than 1" in diameter
E TYP[CAL STRA]N POLE pro;ec: above ‘(,q‘, shall conform to "alloy steel"” or "medium-strength
§ ASSEMBLY concrete 92 milg steel” per Item 449, “"Anchor Bolts". Anchor
3z = bolts that are 1" in diometer or less shall conform
= £ Circulor Steel 92 to ASTM A36. Galvanize a minimum of the top end
| = 8 §'° . Template ol thread length plus 6" for all anchor bolts unless
2= 59 < Type 1 (Temporary) O¢ otherwise noted. Exposed washers and exposed nuts
g r = T 2 5E shall be galvonized. All galvanizing shall be in
2 sogle ype - gondui?f(See LoyouT & %r & Jz accordance with Item 445, "Galvanizing".
8 8 R=d—| heets for diameter. " = " Temp| ot d_embedded nut d not be galvonized
c8le . H ¢ emplates on edded nuts need not be galvonized.
< 2’9 2 Thickness = ILSN Orient as directed by i | Lubricate and tighten anchor bolts when erecting the
Zula a/4 (inch) min. Supporting fhe Engineer. 1 or 2 = structure in occordonce with Item 449, “Anchor Bolts".
1 3 Arm Luminaire required < N Nl Anchor £
1Y, Arm (optional) s L] TR ot .éﬁ
2 Sides £ Vertical Bors (See 1l B l-Circular 8@
Circulor Steel Bottom Template (Typ) 2| Design Table for size - steel -8 =t Texas Department of Transportation
(Omit bottom template @ & number). i Template |2 y 4 Traffic Qperations Division
for FDN 24-A) Z L 9|,
HOOKED ANCHOR NUT_ANCHOR c = ”L’g
+ L— 5 S
(TYPE 1) (TYPE 2) 3 soiror, 3 fror torne L. 5 TRAFFIC SIGNAL
i _— a
top & 1 flat turn oo
ANCHOR BOLT ASSEMBLY . sortem isos deelen M= 38 POLE FOUNDATION
§ Table for size & pitch) e~
- - o,
© in S Drilled |5 TS-FD-12
N ; Shaft Dia '
. o Vertical bars may rest
ST e, 7 TS TR ponion i
fg::r:gn#hg;e:wgeggl?lg gre in TYP[CAL MAST ARM L. +o0 do so when _ELEVATION REVISIONS cont [sect] J8 | HIGHWAY
1 ur ad. .
ASSEMBL Y conerete Te ploced: - FOUNDATION DETAILS C9%9 01 us a4, LIC
WACO| MCLENNAN, ETC. | 71
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70 -6

(8' Nominal Arm Length)

9'-6"%1"

(10" Nominal Arm Length)

2" SCH 40 P
. 2 %" 0.0,
- o
i £
° 8
| 2%
x
o
8¢
o »
B
“
o
|

0° (+2¢,-0°)
-

ipe

1Y," SCH 40 Pipe
1 %" 0.D.

LA-1

length

Removable plastic or
galvanized metal cap

8-FOOT LUMINAIRE ARM

€ '," Dio. A307 Bolts
2 at 4" c-c each side
4 bolts & 4 lock
washers per clamp

L1 78

Clomp
R 'a" x 6"
A572 GR 50

€ 5" Dia. A307 Bolts
2 ot 5" c-c each side
4 bolts & 4 lock
washers per clamp

Field cut
hole in

CLAMP ATTACHMENT CLAMP ATTACHMENT
DETAIL NO.2
(HALF_SECTION)

DETAIL NO. 1

(HALF SECTION)

LA-3

4
€ %" Dio. A325 Bolts
2 bolts & 2 lock
washers per clamp

Sch 80
Pipe

Clamp

R %" x5
A572 GR 50

€ %" Dia. A307 Bolts

2 ot 44" c-c each side
4 bolts & 4 lock
washers per clamp

1y,

DOle\

2 %" 0.D.
Strut R % "x 2"
Min.

bl
©
v

0

€ Bolt Holes
Simplex fitting

Strut B % "x 2" Min.
2" SCH 40 Pipe

11/," SCH 40 Pipe
1 %" 0.0.

Removab e

10-FOOT LUMINAIRE ARM

Yo" Dia. x 1 o™
A325 Bolt
(2 per fitting)

Field cut
hole in

= Lock Washer

(2 per fitting)
Arm Simplex

Pole Simplex

Clamp

UPPER SIMPLEX FITTING

Dole\

€ 'Y»" Dio. Holes-
Va" 4"
b/

.

13NC

Threads

A325 Bolt

SN Lock Washer
Arm Simplex

Pole Simplex

UPPER SIMPLEX FITTING

V2" Dia. x 1 Y2"
A325 Bolt
(2 per fitting)

Lip
emo
Clamp
R ¥ x 6"
A715 GR 50

CLAMP ATTACHMENT CLAMP ATTACHMENT

DETAIL NO. 3

DETAIL NO.4

Lock Washer
(2 per fitting)

Arm Simplex

Pole Simplex
Clamp

LOWER SIMPLEX FITTING

A325 Bolt

Lock Washer

Arm Simplex

Pole Simplex

LOWER SIMPLEX FITTING

V2" Dia. x 12"

2" Dia. x 1 Yo"

(2 per fitting)

(2 per fitting)

Tapped

(2 per fitting)

Smooth
Lip

(2 per fitting)

2" Di

PO

i
L‘L,sfm'-/w
‘ length

plastic or

galvanized metal cap

DIRECT ATTACHMENT
DETAIL

MATERIALS

Pole or Arm Simplex

ASTM A27 Gr.65-35 or A148 Gr.80-50,
A576 Gr.1021 (3), or A36 (Arm only)

Arm Pipes

ASTM A53 Gr.B, A501, A1008
HSLAS-F Gr.50(@), or A1011 HSLAS-F Gr.50 @)

Arm Strut Plotes(® | ASTM A36, AS572 Gr.50 (@), or A588

Misc.

ASTM designations as noted

@Dimensional Iimits are given to show acceptable
voriation in design. All of o Fobricator’s production
of a particulor arm length shall have the saome
dimensions within specified tolerances.

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

@A576 must be suitable for forging and also meet
minimum tensile strength of 65 ksi, minimum yield of
35 ksi, and elongation in 2 inches of 22 percent.

@ASTM A5T72, A1008 HSLAS-F, and A1011 HSLAS-F may
have higher yield strengths but shall not have less
elongation than the grade indicated.

GENERAL NOTES:

Design conforms to 1994 AASHTO Standard
Specifications for Structural Supports for
Highway Signs, Luminaires, ond Traffic Signals
and Interim Revisions thereto. Design Wind
Speed equals 90 mph plus g 1.3 gust factor.

e

5" Approx.

Arms are designed to support a 60 Ib. luminaire
having an effective projected area (actual area
times drag coefficient) of 1.6 sq. ft.

Moterials aond fabrication shall be in
accordance with Item 686, "Traffic SiQnoI 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 fabricotion. In the obsense of

specified Fabricaton tolerances, dimensions
shal | be within the tolerances generally
obtainable in normal fabrication practice.

Unless otherwise noted, all parts shall be

Q. Approx.

LE SIMPLEX

golvonized ofter fabrication in accordance with
ITtem 445, "Galvanizing".

.
%

5" AppOXx.

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.

Each pole simplex fitting shall be supplied
with 2 ASTM A325 bolts ond 2 lock washers of
the size specified. The bolts and lock washers
shal | be secured to the pole with the other
hardware items called for in the plans. When
clamp attachment is specified, the Fabricator
shal | ship the clamp assembly securely attached
to the pole ot the location shown on the plans.

DETAIL

5" Approx.

i

%

V2" ‘

w1
N e "

If clamp assemblies are ordered without
poles, the Fabricator shall ship one upper and
one lower claomp assembly together in a single
package, including all nuts and washers
required for the clamps aond simplex fittings.

1 %" Dia. Approx.

ls' Texas Department of Transportation

Traffic Operations Division

STANDARD ASSEMBLY
DRAWINGS FOR LUMINAIRE
SUPPORT STRUCTURES

ARM DETAILS
LUM-A-12

@©Tx00T August 1395 Nz LEH [ec asr Toms Lo [ex: Tea

(HALF TION) (HALF TION) g REVISIONS con [sect o8 HIGHHAY
— — SECTON A-A SECTON B-B ARM SIMPLEX DETAIL E M T Y T
vist comry [ sveer o,

WACO| MCLENNAN, ETC. | 72
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¢ %" @ holes
13NC tapped

threads

velope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

¥ "

* Remove portion of
Iip on lower mast

| /orm clomps
Baal |

«Smooth Iip
\

¢ 2" dio x 6" (B eqa,) A307 bolts

2 @ 4" c-c egch section
for A572 Gr50

(5" cc for A36)

(2 nuts, 3 washers, one
lock washer per bolt)

LA-3
(Typ. both
gussets)

CLAMP DETAIL

5" Approx.

-
5" Approx.

POLE SIMPLEX DETAILS

Yoz Va"

Clamp € '4" x 6"
A572 GRS0 or
3g x 7" A3

Plate qusset,
7 Gage A36,
2 req’'d

LA-2

OTHER MATERIALS:

2.
3.

Pole simplex shall be ASTM A27 GR65-35 or A148 GR80-50 or A576 GR1021. ASTM A576 must be
suitable for forging ond also meet minimum tensile of 65ksi, minimum yield of 35ksi, and a
minimum elongotion 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 A563.

GENERAL NOTES:

3

Materials and fabrication shall be in accordance with Staondard Sheet "MA-C" ond 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 galvanized 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, Y2in. X 1/in. and

2 lock washers. The bolts and lock washers shall be secured to the clamp with the other
hordwore items. The Faobricator shall ship clomp gssembly together in o single package,
including all bolts, nuts, ond washers required for the clamp and simplex fitting.

Design conforms to 1994 AASHTO "Standard Specifications for Structural Supports

for Highway Signs, Luminaires, and Traffic Signals” and interim revisions thereto. Design
Wind Speed equals 80 mph plus @ 1.3 gust factor. Clamps are designed to support o 60 Ib.
luminaire having an effective projected area (actual orea 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 Iip and one
lower piece simplex fitting with the |1ip removed.

Approximately 2 in. diameter hole in upper mast arm clamp.

For 8.9 - 12 inch diometer Signal Poles
(Two req’'d for each mast arm)

PROJECTION

s Texas Department of Transportation
I Traffic Operations Division

CLAMP ON
FITTING ASSEMBLY FOR
LUMINAIRE MAST ARM

CFA-12

(© Tx00T DNz Kap [ex nes Jows ron [ox: eac

FEVTSTaNS o ] s | i

iz 6459/99] 001 |us 84, ETC.
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o
L8
ge3
587 TRAFFIC SIGNAL CONTROLLER BASE: 8
285 ¢ . PROVIDE A TRAFFIC SIGNAL CONTROLLER BASE (CABINET BASE) MANUFACTURED OF POLYMER CONCRETE MATERIAL Y5 - 13 NC MOUNTING .
s I CONSISTING OF CALCAREOUS AND SILICEOUS STONE: GLASS FIBERS AND THERMOSET POLYESTER RESN. THE BOLTS (4X TYP ) 3 Y
§§g DAV ZRNZANZAN AN N 2N AN Z- N ZN 2N AN N 2N NN RN AN N POLYMER CONCRETECABINET BASE MUST BE REINFORCED ON THE INSIDE OF THE CABINET BASE WITH FIBERGLASS INSERTS (4X TYP |
RS NN UNAEN NN ANN NN NN NI NN MATTING. PROVIDE ONE OF THE FOLLOWNG BASES: ARMORCAST PART * AGOOIBA8X24, OUAZITE. MODEL :
23 L ULl Ll Ll N LLLL ¢¢ * PG30482709, OR OTHER AS APPROVED BY TXDOT TRAFFIC OPERATION DIVISION. ‘ | )
e NN R A AT AT AT N AL NPT, ¢¢ 2. THE POLYMER CONCRETE MATERIAL MUST HAVE A MNMUM COMPRESSIVE STRENGTH OF 10,300 POUNDS PER B [ R
cge \L S f ol p oA Ao 4 Rk e~ 4. o2 4 4. \L \L SOUARE INCH (PSI, MINIMUM FLEXURAL STRENGTH OF 3600 PSI, AND MINMUM SHEAR STRENGTH OF 3600 PSI. - —
oS 5 o
898 3 A 3. THE POLYMER CONCRETE CABNET BASE MUST CONFORM TO THE DMENSIONS SHONN AND MUST ACCOMMODATE A
wis PAD 47% ¢¢ STANDARD TXDOT BASEMOLNT CABINET. |
285 ¢ ¢¢ 4.SUPPLY THE CABINET BASE WITH 5"~ 13 UNC STANLESS STEEL INSERTS FOR ATTACHMENT OF THE CABINET 10
288 A% UL THE BASE. INSERTS MUST WITHSTAND A MNINUM TOROUE OF 50 FT-LB AND A MINMUM STRAIGHT PULL OUT |
£ 5::, \L ¢ \L STRENGTH OF 750 LBS.
gt ¢ ¢ ¢ ¢ 5.PROVIDE THE CABINET BASE WITH 4 CABLE RACKS MOUNTED ONE ON EACH SIDE OF THE BASE 2"TO 7*FROM THE I ‘
5% TOP EDGE OF THE BASE.UNLESS APPROVED OTHERWISE, CABLE RACKS MUST BE I1-1/2"X 9/16"X 3/16"INCH STEEL
Sx¢ : ¢ ¢¢ CHANNEL WITH EIGHT T-SLOTS SPACED AT I-1/2 INCHES. THE CABLE RACKS MUST EASLY ACCOMMODATE THE 5 ‘ z
P 3 ¢ ¢ ¢¢ A INSERTION OF TE WRAPS TO ATTACHFIELD WRNG TO THE RACKS TO SERVE AS STRAN RELIEF. SECURE CABLE N I I o
FPd X \L RACKS T0 THE BASE USING 1/2" - 13 UNC STAINLESS STEEL SCREWS AND INSERTS. Q T~ =
K33 J
* 8% > \‘4‘ ‘ 6. THE CABINET BASE, NHEN SECURED TO THE CONCRETE SLAB WITH CONTROLLER CABINET ATTACHED, MUST | N
30y ¢ ¢ 4 ‘ WITHSTAND A MINMUM NIND LOAD OF 125 MPH OR A 850 LB FORCE APPLIED AT 49"ABOVE THE BOTTOM OF THE |
1] R SN BASE WITHOUT CAUSING THE BASE OR CABNET TO COME OUT OF THER ANCHORED POSITION OR CAUSE ANY
8,90 2"SCH 40 PVC X \L\L PERMANENT DEFORMATION., THE MANUFACTURER MUST SUPPLY CERTIFICATION BY AN INDEPENDENT TESTING I
ggg AN B LABORATORY OR SEALED BY A TEXAS LICENSED PROFESSIONAL ENGINEER. PROVIDE THE CABNET BASE WITH -
5he . \L . A\L GROUND BOX HARDWARE FOR ATTACHMENT TO A CONCRETE SLAB. &
Sop P ¢ ¢ ¢ Lo 7.THE TRAFFIC SIGNAL BASE MUST BE PERMANENTLY MARKED EITHER BY IMPRESS OR BY PERMANENT INK WITH THE
28§ | \/L - ¢¢ I MANUFACTURER'S MODEL NUMBER AND NAME OR LOGO.
obo GROUND BOX — | ¢ 8.SEAL THE BASE TO THE CONCRETE WITH A SILICONE CAULK BEAD AND FASTENED TO THE SLAB PER 1 I
5o L] . ¢ X MANUFACTURER'S INSTRUCTIONS. L 7 T )
~ NI —
g’fg . \L \L“" ) \L 3"SCH 40 PVC CONCRETE SLAB:
23% o= ¢ i Iy A5 SHONN ON PLANS O TRAFFIC SIGNAL CONTROLLER PAD MUST BE A PORTLAND CEMENT CONCRETE SLAB POURED N PLACE, MUST 28 'y MN
£o0 o & e 44, T CONFORM TO THE DINENSIONS SHOWN, AND MUST BE LEVEL. i '
reo SEACS AR MM : M AND OR AS DIRECTED
3:53 \L ¢ ¢ \L ¢ ¢ \L ¢ ¢ 10.BOND A "8 AWG COPPER GROUND WIRE AND AN 8 FT GROUND ROD BONDED TO THE REINFORCING MESH BY A
g% i N2 SUITABLE UL LISTED CLANP AND TERMINATED TO THE CABINET GROUNDING BUS FOR THE PURPOSE OF PROVIDNG A
o AN U LR PN LOCAL GROUND FOR THE ELECTRICAL GROUNDING CONOLCTOR. THE ELECTRICAL GROUNDING CONDUCTOR
2= [ I D Dl e D DD i D D N D DD D D D SPECIFIED N ITEM 680-3.A.4 IS REQURED AND MUST BE TERMNATED TO THE CABINET GROUND BUS.
. PLAN LAYOUT CONTROLLER CABNET 1L INSTALL A PVC SLEEVE TO PREVENT THE GROUND ROD FROM DRECT EMBEOMENT IN THE SLAB.
] 12. PROVIDE NELDED WRE MESH 6X6-W2.9 X N2.9 FOR REINFORCEMENT. PROVIDE JOINTS AND SPLICES IN THE MESH
H CABINET GROUND BUS WITH A MINMUM 6-INCH OVERLAP. CENTER THE MESH BETWEEN TOP AND BOTTOM AND PROVIDE A NININUM 3 INCH
3 Yz - 13 NC NOUNTING COVER ON THE EDGES.
Z BOLTS (4X TYP ) |
R | 13. PROVIDE CLASS B CONCRETE MINMUM FOR THE SLAB IN ACCORDANCE WITH ITEM 42l CONSTRUCT THE SLAB IN
b3 ACCORDANCE  WITH ITEM 531,
[ GROUNDING CONDUCTOR
B L 8 AWG CONDUITS:
INSERTS (4X TYP ) H
\ / | 14, STUB UP AND RUN 3-INCH CONDUITS THROUGH THE SLAB TO THE VARIOUS TRAFFIC SIGNAL POLES AND GROUND

2"NIM. SCH 40 PVC FOR
ELECTRICAL SERVICE

BASE —|

25"+ I

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 A BUSHING BETWEEN 2 AND 4-
INCHES ABOVE THE SLAB.

15, EXTEND CONDUITS FOR FUTURE USE INTO PROPOSED GROUND BOXES.CAP AND SEAL SO THAT THE SEAL CAN BE
REMOVED WITHOUT DAMAGING THE COUPLING.

16, STUB UP TWO SEPARATE CONDUITS THROUGH THE SLAB FROM THE ELECTRICAL SERVICES. RUN THE CONDUIT FOR
THE ELECTRICAL FEED DIRECTLY TO THE ELECTRICAL SERVICE ENCLOSURE.

17, TERMINATE ELECTRIC ABOVE THE SLAB WITH A COUPLING. AFTER THE BASE IS INSTALLED, EXTEND THE CONDUITS
ABOVE THE TOP OF THE BASE AND SECURE TO THE BASE USING A STEEL ONE HOLE STRAP OR SMILAR
SUITABLE SUBSTITUTE.

CONTROLLER CABINET:

f

1"SCH 40 PVC SLEEVE

COPPER - CLAD STEEL GROUND ROD
%" X 8 MN,

2"SCH 40 PVC 6X

| 3"SCH 40 BOX CONNECTOR
GROUND BOX

18, ANCHOR THE CONTROLLER CABINET TO THE BASE USING FOUR STAINLESS STEEL 1/2-13 NC BOLTS.
19. THE SILICONE CAULK BEAD SPECIFIED IN ITEM 680.3.B MUST BE RTV 133,

%

3%

%3

,v
%

v
X%
20263

%
%

,v
%
%

X

%

®
r Texas Department of Transportation
@© 2018

%

R

X

%

,v
o0

3"SCH 40 PVC
AS SHOWN ON PLANS
AND OR AS DIRECTED

X%

o2

PAYMENT:

20.BD TS-CF AS SUBSIDIARY TO ITEM 680 6002 FOR CSJ'S 0049-01-094, 0056-03-065, AND 2506-01-040
OTHERWISE BID AS 690 6040 AS SHOWN IN PLANS

21. GROUND BOXES WLL BE PAD UNDER ITEM 624 AS SHONN ELSEWHERE IN PLANS.

TS-CF DETAIL

TRAFFIC SIGNAL CONTROLLER
CABINET BASE AND PAD

FILE: T:\WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC (6459-99-001)\Standards\TS-CF DETA[L.dgn

DATE: 10/26/2023 9:00:43 AM

(©TxD0T October 2000 ON: TX0OT [k TXDOT [oWs TX0OT [ cks TxDOT
1200 FEVISIONS o et we | niowwr
6459[99| 001 |us 84, ETC.
oist county [ sweer o,
JWACO MoLENNAN, ETC. | 74
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Damping B

-6"

Location of

4 Equal Spaces

its use.

D

rom

TxDOT gssumes No respon:

€ %" di
COﬂﬂ?c‘flOﬂ bolts between
damping R
mounting clamp. -t

2

[
amping R ’—
Mounting Clomp 1"

e ] pipe

1Y," dig, Sch 40

1i-qn

GENERAL NOTES:

1.1n occordonce with the findings of TxDOT sponsored
research, the installation of a donp-ng plate in
accordance with the details shown here at the

Damping B (.125" thick
aluminum sign blank)

Moum ing clamp

'/2" Dia Sch 40
olum-nun mount ing

Soddle mounting U-bolt

end of signal mast arms of

SMA ond DMA standard

structures reduces excessive harmonic vertical
vibration, ond thus fatigue damage. Any deviation
from these details may reduce the effectiveness of

this damping device.

/Tmunfunq Clm07\

— tube saddle
g (5]
T -

The use of this standard is governed by the "Texas Engineering Practice A
nd is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damages resulting fi

DISCLAIMER:

[3

T: \WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC (6459-99-001)\Standards\MA-DPD-20.

DATE: 10/26/2023 9:00: 44 AM

FILE:

3" length nipple

Threaded
band (or cable)
mount clamp

12"

12" dia. tube soddle '

Setscrew Top of
ma:

st arm
R

2.Aluminum sign blank for damping plate will conform
to Departmental Material Spec-ficuf-ons DMS-7110.
Materials for mast arm mounting clamp and tube saddle

SECTION

will be aluminum castings or aluminum alloys as in
accordance with manufacturers’ sf-pulahons. Mount ing
pipe, pipe nipple and coupling will be aluminum alloy
6061-T6 or 6063-T6. Damping plate mounting clamp

and u-bolt gssemblies will conform to Standard sheet
SMD (GEN). U-bolts for saddle mounting will have

a minimun yield strength of 36 ksi.

Backplate

A-A

3.Damping plate will be mounted horizontally.
Position centerline of domping plate to align with
centerline of mast arm or horizontal signal head
assembly. Vertical clearance between signal head
(with or without bocking plate)ond bottom of domping
plate will be maintained as shown. The attachments
shown here are examples only, other supporting details
which meet both alignment and vertical clearance
requirements are also acceptable.

4.Unless stipulated by the manufacturers, all steel
parts will be galvanized finish in accordance with
Standard Specification Item 445, "Galvanizing".

5, Contractor will verify applicable field dimensions
before the installation.

6.Backplates are optional for #roffic signals. When
backplates are used, Backplates will have a 2-inch
fluorescent yel low AASHTO Type Br. or Cr
retroreflective border conforming to TxDOT DMS-8300
“Sign Face Materials."” See Sheet TS-BP-20 for
backplate details.

f Mast arm

(Showing standard placement of signal head)

(Mounting clamp U-bolt

is not shown for clority)

%,

DAMPING PLATE MOUNTING DETAILS

(Showing alternate placement of signal head)

1 Y" Threaded
band (or cable)
mount clamp

AL N
I e %
! Y byl LT =2 r‘JT
| ] i
olumnun pipe € Damping &
PLAN
Domping R (.125" thick
aluminum sign blank)
Support Assemblies, 1°-0" Min | 6"
Soddle i B
mount ing Spacing 4 B
dia square head U-bolt q
and | | 12"
| T%
a2 PY
= ; =1 EEEEa. 4 — — .
12" dia Sch 40 mount ing = 172" dia
a1Uminum mount ing clamp w/ || ] .. é— tube saddle
pipe extending full U-bol+ ae*sg;—ew ] ; Kz 400-0.
SRR 9 th iy 1 sof
6" of domoing plote I 54 neoa all threaded All or partially
(Typ) nipple threaded coupling
77777777 _ [ — -1
—— [ .=
- — — | —
. . .
i i 1 T
N
\
!
) |
Backplate d)’
(See note 6)
LQ Damping R and signal head assembly
ELEVATION

‘ e
Damping R (.125" thick 15" dia =
aluminum sign blank) Sch 40 = % " square
aluminum : head bolt
% mounting pipe
Saddle Mount ing clamp i D?’?""Q Nylon washer,
® mount ing 1 Y»" dia plate flat washer &
3| Ube! tube saddle lock washer
= 1 14" dia | |
3| Son 40,
©|'g Coupling all threaded —]
B nipple
I:t;o Setscrew PP
© Top of
T mast arm 1w H
Dia mounting clamp
0.6",,-“;" (specified or
1 Y2" Threaded pipe universal)
bond (or cable)
mount ¢lomp Mount ing
clamp
Mast arm ‘ U-pbolt
& rraTmment SECTION B-B
(Showing damping plate attachment)
Backplate
jm Traffic
Safety
SECTION A-A A 7exas Department of Transportation Division,

(Showing alternate placement of signal head)

(Mounting clamp U-bolt is not shown for clarity)

@Recoﬂmended supporting assemblies to achieve MAST ARM DAw ING
required heignt for horizontal section heads PLATE DE 'I'A l LS
Height One nipple | Two nipples 1us ONe coupling
required |each length| each length PIUS eqch length
S - - MA-DPD-20
7"-8 Y2 4 - - FILE:ma-dpd-20. dgn on: TXDOT_[oxs TxDOT Jows TxDOT _[cks TxDOT
9"-10 Yo" 6" - - ©Tx00T January 2012 o [sect] s | wiomr
11"-15 Yo" - 4" 5" 620 REVISIONS 6459 99‘ 001 ‘ us 84, ETC.
o 22" . o 0" st counry [ sveer ro.
WACO| MCLENNAN, ETC. | 75
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Backplate louvers
bosed on wind and
vibration rating

No warranty of any
ty for the conversion

from its use.

Retroreflective
border. See
general note 1

TxDOT gssumes No responsib

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

of this standard to other formats or for incorrect results or damages resulti

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

Backp late louvers
based on wind ond
vibration rating.

Retroreflective
border. See
general note 1

T: \WACTRAFF\RMC\SIGNAL & ILLUM 2023\RMC (6459-99-001)\Standards\TS-BP-20. dgn

DATE: 10/26/2023 9:00: 45 AM

FILE:

*‘

a

000

Vented backplate with
retroreflective border

000

Backplate with
retroreflective
border

THREE-SECTION HEAD

HORIZONTAL OR VERTICAL

e e e e
=

OO00

=]

Vented backplate with
retroreflective border

0000

Backplate with
retroreflective
border

FIVE-SECTION HEAD

HORIZONTAL OR VERTICAL

=
=
=
Vented backplate with
retroreflective border

OO

= T —

Backplate with
retroreflective
border

FOUR-SECTION HEAD

HORIZONTAL OR VERTICAL

Vented baockplate with
retroreflective border

Backplate with
retroreflective
border

FIVE-SECTION HEAD

CLUSTER

border. See

Backplate louvers
based on wind and
vibration raoting.

Retroreflective
border. See
general note 1

Backplate louvers
based on wind and
vibration rating.

general note 1

GENERAL NOTES:

Backplates are optional for traffic signals and pedestrian
hybrid beacons.
fluorescent yellow AASHTO Type Bg_or Cf retroreflective
border conforming to TxDOT DMS-8300 is required
all

When backplates are used, a 2-inch wide

Place on

approaches when used.

2. Signal head and backplate compatability must be verified by
the contractor prior to installation.

Retroreflective 3. When using backplates on signal heads, venting is preferred

to reduce cyclic vibration stress

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

5. This standard sheet applies to all signal heads with backplates,
including but not Iimited to:

ZAﬂ =

Vented backplate with
retroreflective border

Backplate with
retroreflective
border

PEDESTRIAN HYBRID

7

BEACON

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

4;;"“ Traffic
Safety
I Texas Department of Transportation s’i;”,’,ﬂ;’;'d
TRAFFIC SIGNAL
HEAD WITH
BACKPLATE
TS-BP-20
FILE: T5-bp-20. dgn on: TXDOT_[oxs TxD0T Jows TxDOT _[cks TxDOT
©Tx00T__June 2020 cont Jsect] s | wicamr
REVISIONS 6459/99] 001 | US 84, ETC.
DisT couNTY [ seeer vo!
WACO| MCLENNAN, ETC. | 76
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BEST MANAGEMENT PRACTICE (BMP) GENERAL NOTES

limited to the following:

wastes, construction chemicals ond petroleum products used or genergted by the Contractor and sub-controctors. Along with the list, the Contractor will
ond clean up procedures that will include each of these chemical products or generated waste.

Provide in the construction schedule the necessary line items that will comply with the schedule aond plonning requirements of the storm water permit

Post the TxDOT storm water permit and any Contractor permits, per permit requirements,

not disturb soil without the proper permits.

Provide scale dravings of off ROW PSL's within one mile of the project, for field offices, borrow sources, plont sites or other uses

located on TxDOT ROW.

Provide all environmentgl documentotion including certification of compliance and EMS troining documents/certificotes prior to starting work. The Cont
ingpection reports that document gll field BMPs needing repair or replocement. The Controctor is to clearly document specific BMPs needing repair and
The Contractor is encouraged to be proactive in fixing BMPs without TxDOT direction.

Provide documentation required for Waters of the US, Note ®3 and submittals for Item 496 bridge removal. Bridge removal methods submitted will follow

requirements. The Controctor is not to staort construction within the Ordinary High Woter Morks of any streom until receiving opproval for stream chonnel

TxDOT.

disposal, collection or release of storm water.

with lead containing paints.

Provide copies of storm woter permits for Contractor PSL(s). As new PSL(s) moy be obtaoined for the project, provide copies of new or aomended permits to TxDOT

Provide permit informotion on any Contractor batch plonts or concrete crushing plants to be located ot a Controctor PSL(s) within one mile of the project
of the air ond water permits are to be provided to TxDOT before materials will be used on the project. No asphalt or concrete batch plants or concrete crushing plants will

r to TxDOT allowing the Contractor to start construction, the Contractor will provide the required storm water and 404 permit documentation and support activities

Provide a I1ist of oll chemicals, construction and woste products that will be generoted, stored or brought upon TxDOT ROW. The Iist includes expected construction debris
supply o spill

Provide @ letter indicoting a Contractor Responsible Person for environmental complionce (CRP) for the project, and maintain a CRP throughout the project duration.

limits or boundaries.

The Contractor will

including but not

sanitary
prevention plan

Copies

be

ractor is to provide daily BNP
location each work doy

all Waters of the US note

Ploce ond mointgin trash cons ond portable sonitory focilities ot locations where there is active construction. Worker generated trash and construction debris will

transported by storm water and will be collected daily from the ground ond routinely houled from the work area.
Contractor will provide TxDOT copies of all correspondence with MS4s, TCEQ, EPA, DSHS aond Corps of Engineers regarding activities on this project.

Controctor to conduct storm woter inspections ond develop SWPPP documents to support Controctor permits obtaoined for the project including PSL(s).

Contractor will mointain written documentotion of locaotions of oll portable saonitary focilities. The Controctor is required to document the locotion ond disposition of all

cleanups from portable sanitary facilities.

Contractor will not store chemicals on TxDOT ROW, unless chemicals are stored following all environmental and safety regulations, Fuels for construction equipment will

on TxDOT ROW.

Provide a written procedure for monoging all chemicals and construction items placed in vertical containment structures. Also, provide methods to be used for the treatment,

Provide an estimoted dote by letter, for the submittal of marked up bridge drawings, indicating cut locations for any structural steel requiring cutting or torching of steel,

construction methods from

coated

not be stored

be kept from being

spills ond

The Contractor will store fuels and bulk chemicals on Controctor PSL(S) using 0 seconddry contginment method, such as double |ined tanks ond/or free standing contginment reservoirs made

of plastic or steel designed to hold bulk chemicals or drums,

The Controctor will not remove sediment controls without the prior approval of TxDOT, except for o sediment control thot moy back up waoter ond couse sofety or traffic problems

SCALE = NTS  SHEET 1 OF 10
=t Texas Department of Transportation
y 4 Waco District Standard

TYPICAL APPLICATIONS

FOR

BEST MANAGEMENT
PRACTICES

TA-BMP

FILE: BMPLAYOUTS. dgn

On: TXDOT

[ex:TxpoT

[ow: Tx0OT_Jex: TxpoT

©Tx00T 2009

Jop

oEc 2013 RO l6as9[9a]| o001 [us 84, ETC.
FEB 2015 DIST COUNTY. ‘ SHEET NO.
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DocuSign Envelope ID: D4AC4208-22D8-4657-A892-19A5330C8BF5

BEST MANAGEMENT PRACTICE (BMP) GENERAL NOTES

9. Any sediment controls removed by the Controctor must be re-instolled before the next rainfall event or by the end of day, 0s approved in advaonce.

10. Vegetotive buffer strips mgy be used in place of temporary sediment controls such as silt fences aond rock filter dams. The omount of disturbed soil area will be limited to 1/3 of an
acre or less for a minimum of 50 feet of grassed ditch and 2/3 of an acre of disturbed soil for o minimum of 100 feet of grassed ditch.

11. Construction equipment found to be leaking oil, fuel or coolant will be immediately stopped, the leaking fluid collected and the equipment fixed. Equipment continuing to leak will be
removed from the project at no cost to TxDOT., Leoking fluids from equipment will be collected ond removed from the project or PSL.

12. Eorth berms or mounds typically used to stockpile topsoil and used in place of boundary silt fence will be seeded upon being constructed. Long term use of earth berms or mounds
will not be continued without establishing gross on the control.

13. The Contractor will inform TxDOT of new greds where soil will be disturbed to facilitote planning for new sediment controls. Aregs of vegetoted soil will not be disturbed by the
Contraoctor, unless adequate sediment controls con be installed before the next rainfall event, The Contractor will ossist TxDOT in keeping on accurate set of working SWPPP drawings

thot show the locations of all temporory sediment ond erosion controls.

14, The Contraoctor will maintain on adequate amount of temporary sediment contrals on hond at the field office or project staging area for critical SWPPP mgintenance, including silt fence
(minimum of 200 feet) ond rock / fabric for rock filter dams (minimum for 100 feet of Type IIl dams).

The requirement for BMP rock quantities on hand is woived for small projects for on ond off system bridge installations. The Contractor having o BMP Subcontroctor does not eliminate the
requirement for the Controctor to have the required silt fence ond rock on hond, typically stored ot the Contractor PSL.

15. Failure of o sub-contractor to complete storm water work on time will require the Contractor to start storm water sediment control work immediately ond complete the work with high
priority, or be subject to stop work on the entire project.

16. Eaorth moterials on roads as a result of soil tracking will not be ollowed ta be transported off ROW in storm water. Soil or rock moterial found an roodways deposited from Contractor
equipment will be removed daily.

17. Unless approved, completed concrete curb inlets will not be blocked by sediment controls. The controctor will frequently sweep the completed or partially completed
roadway to keep sediment out of drainage pipes.

18, The Contractor will be responsible for proper dust control and will route construction traffic in o manner that minimizes dust generation.

19. Water for dust control will contain no pollutants, but may be non-potable from upland stock ponds. No quontity of woter to be used for construction purposes may be token from a 404
stream, priar to the proper authorizgotions or permits being obtoined by the Contractor.

20. Contractor is to direct workers and sub-contractors to use portable sanitary facilities provided by the Contractor ond not to trespass off ROW.

21. Contraoctor will provide written verificotion to TxDOT that earth borrow pits aond disposal sources meet environmental ond regulatory requirements, prior to use. Excavations will meet
all OSHA requirements and the current safety Quidelines established for TxDOT Quarries ond Pits,

22. Boundary silt fences that are terminaoted down slope, with one end being at the lowest elevation, will be installed with an L - hook to contain sediment. Boundory silt fences that are
installed on flat ground will have L-hooks on both ends.

23. Rock filter dams across ditches will be constructed where the rock filter dam ends are embedded within the ditch side slopes and ditch bottom. The top center elevation of the rock
filter dom will be ot least 6 inches lower than the elevations on the rock filter dam ends.

24, SiIt fence will be constructed in a U or V pottern across ditch lines ond up the ditch side slope to keep storm woter from flowing around the ends of the silt fence. Small silt fences
that do not adequately spon the ditch and allows storm water around the end(s) will not be used. Where there is adequate space, large U pattern silt fences are preferred to facilitate
sediment collection and sediment removal with equipment.

25. Sediment controls (RFDs or silt fences) will be located along road ditches as morked on the SWPPP drawings. Modifications to the sediment control spacing will be odjusted during the

project bosed on sediment control effectiveness. The installgotion ond mogintenonce of sediment controls at or near outfolls, where storm water leaoves TxDOT ROW, tgkes persistent over
ditch line sediment controls.
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26.

27.

28,
29.
30.

3.

32.

33.

34.

35.

36.

37.

38.

39.

40.

a1,

42.

43.

BEST MANAGEMENT PRACTICE (BMP) GENERAL NOTES

Storm water draining sheet flow over disturbed soil sloped towards the ROW property line, will be intercepted by o boundory silt fence typically installed with L-shaoped ends

For ditch grading ond shoulder up wvork, the Contractor is limited during Qood weather to remove up to one mile (limited to five ocres of disturbed soil) of ditch Iine sediment controls;

on one side of the roaodwoy. Outfoll

controls connot be removed during this octivity. Ditch line controls must be reploced upon completion of work and before the next rain event.

Sediment controls damaged by the Contractor, as defined by permit, must be fixed or replaced immediately upon discovery

Notches in silt fences are not typically allowed. Specific silt fences that baock up water onto lones of traffic may be notched if approved.

For silt fence maintenance, the Contractor will leave approximately 4 inches of deposited sediment up stream of silt fences and not over excavate around silt fences or rock filter dams,

The Controctor will inform TxDOT of new construction oreas ond where soil is plonned to be disturbed. Sediment controls will be installed ot outfalls prior to the Contractor beginning
s0il disturbing activities up slope from the outfall,

woter from concrete saw cutting, concrete grinding and concrete coring activities;

enter streams.

Storm water contai
minimum) or placed

Uncontaminated woter from notural groundwater seepage, springs, foundations and drains thot does not contain

controls.

or fine moterials from concrete chipping and salvage will not be allowed to enter storm drains or

ng suspended sediment and turbidity needing to be removed from excavations or Ilow aoreas will be pumped or gravity drained through vegetated buffer strips (50 foot
in ditches with temporary sediment controls, prior to the woter being discharged into a stream.

suspended sediment or ony pollutants mgy be discharged without storm water

Lime or cement if spilled in ditches or outside the defined Iimits of application is considered o pollutant aond will be excavated and removed the same day, to avoid contaminating

streoms.

If located along the project ROW, RAP

stockpiles will be located where there is a minimum 100 feet of vegetative buffer strip before storm water will reach a stream. RAP will not be
used as a construction maoterial within the Ordinory High Woter Morks of o stream chaonnel of a 404 designoted

stream.

If allowed on the project, concrete truck wash out areas will hove adequate volume to allow 12 inch freeboard for rain and will be lined with 6 mils of plastic. No concrete will be

stored higher than the 12 inch freeboard.

location. Wash out areas will not be

located closer than 50 ft from down slope inlets or stream channels.

Cleaning of truck chutes and equipment does not constitute concrete truck wash out ond this activity may be completed at the concrete placement

For outfalls neor stock ponds closer thon 50 foot from disturbed soil ot the ROW line, redundant sediment controls will be provided, typically a combingtion of rock filter dom ond a

silt fence constructed in line of the

flow.

Eaorth stockpiles will utilize silt fence sediment controls, positioned on the lov end of the stockpile drainage aorea with L-hooks or silt fence installed around the entire stockpile.

Sediment controls including rock filter daoms and silt fences will not be installed ocross any 404 streams.
entering the stream from the bonks and around structures/culverts, and will allow free flow of storm water to pass through the ROW without being dammed by any sediment
controls. Remove loose materials from stream channels prior to each rain event.

Sediment controls for non-404 streams
streoms for non-404 streoms when flow

Incomplete drainage pipe installation
sediment controls should be installed

mgy be constructed ocross the drainage channel in unlimited locations.
velocities ore high. Remove loose mgteriagl from stream channels prior

across the roadway does not remove the requirement for having sediment
over ond oround the terminoted end ond olong each side of the banks as

from stream channels prior to each rain event.

Sediment controls at 404 streoms will be positioned to limit sediment

It is oppropriote to use sediment control details typically used for 404
to each rain event.

controls around the ends of the pipe. To stay within permit requirements,
soon as construction on the pipe hos been completed. Remove loose material

Safety end / headwall construction temporarily will require the removal of part of the sediment control placed over and around the pipe end. Retain in place as much functioning sediment

control os possible. Reploce the silt fence over and around the top of the pipe,

immediately upon concrete placement ond form removal. Do not remove culvert sediment controls that

connot be replaced before the next rain event. Sediment control ot the ends of culverts must be in ploce aond ovoiloble for ony rain event until the disturbed soil areos are

re-vegetated.
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44,

45,

46.

47.

48.

49.

50.

BEST MANAGEMENT PRACTICE (BMP) GENERAL NOTES

Between the Ordinary High Waoter Marks of o 404 stream channel, the Contractor will disturb only the minimum omount of stream channel that is necessary to complete the work.

Rock riprap for erosion control does not replace the requirements to maintain sediment control until vegetation is re-established. Replace sediment controls immediately after
installing erosion rock.

At the direction of TxDOT, sediment deposited into existing and new culverts will be removed subsidiory to Item 506. Sediment to be removed is either pre-existing materigl before
construction starts or sediment generated as a part of this project.

Provide treoted 2X4 cross bracing for rectaongular inlet silt fence, subsidiary to l[tem 506.

Loose or gronular eorth materials will not be used to repair silt fence undercuts. Silt fence undercut repairs will be conducted with well compacted soils or the silt fence will
be reset in a nearby location,

Silt fence steel T posts of approximately 1.25 pounds per foot are allowed at o spacing of 8 feet or less. Silt fence steel T posts between approximately 1.25
pounds per foot and 0.85 pounds per foot ore allowed for T post spacing of 5 feet or less.

Silt fence to be used to slow the flow of storm water down slopes will be positioned opproximately horizontal (on the contour) with L hooks on the ends ond Iimited to approximotely
200 feet in length., Multiple sections and levels of silt fence moy be required in addition to temporary / permonent erosion control flumes.

Soil retention blonkets will be installed rolled down the slope with the small dimension side embedded at the top of slope, unless recommended otherwise by the manufocturer. Excess

Qrass, rocks, trash, debris or clods will be removed before seeding and installing soil retention blonkets. All installations will be by the manufacturer recommendations, Contractor
equipment, including tractor mowers will be kept off areas with soil retention blankets until the grass is established.
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EDGE OF

PAVEMENT ‘\

EDGE OF

PAVEMENT ‘\

~

—GED—  SEDIMENT CONTROL FENCE
ROCK FILTER DAM (TY 2)
@ od ROCK FILTER DAM (TY 3
—_ DIRECTION OF FLOW
NOTES:

@ EXTEND SILT FENCE SO STORM WATER
DOES NOT GO AROUND THE ENDS. USE
L-HOOKS ON ENDS AS REQUIRED.

@ EXTEND ROCK FILTER DAM SO STORM
WATER DOES NOT GO AROUND THE ENDS.

R. 0. W. LINEI

BEST MANAGEMENT PRACTICE (BMP) =3

FOR 404 OR NON-404 STREAMS ~ SEDIMENT CONTROL AT EXIT OR ENTRANCE OF CULVERT

\\\‘ ///’ \\\; @ ‘///
® orR @
R.0.W. LINEI R.O.W. LINEI
BEST MANAGEMENT PRACTICE (BMP) #1 BEST MANAGEMENT PRACTICE (BMP) #2
FOR NON-404 STREAMS ONLY ~ SEDIMENT CONTROL AT EXIT OF CULVERT FOR NON-404 STREAMS ONLY ~ SEDIMENT CONTROL AT EXIT OF CULVERT
EDGE OF EDGE OF
PAVEMENT ‘\ PAVEMENT ‘\
CLEAN OUT DISTURBED
SOILS FROM CULVERT AND
WINGWALL CONSTRUCTION
[~ —_— T —_—
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—@&D——  SEDIMENT CONTROL FENCE
EDGE OF EDGE OF ROCK FILTER DAM (TY 2)
PA T PA T
VEMEN VEMEN ‘\ ROCK FILTER DAM (TY 3)
L _ DIRECTION OF FLOW
NOTES:

(@ PROVIDE OVERLAP OF SILT FENCE
WITH ROCK FILTER DAM.

@ USE SILT FENCE L-HOOKS ON ENDS
TO BLOCK STORM WATER SEDIMENT

—— 9 { A - —~
ed N

(SCF)
R.0.W. LINEI R.O.W. LINEI

5,
BEST MANAGEMENT PRACTICE (BMP) #5 BEST MANAGEMENT PRACTICE (BMP) =6

FOR NON-404 STREAMS ONLY ~ SEDIMENT CONTROL AT EXIT OF CULVERT

FOR NON-404 STREAMS ONLY ~ SEDIMENT CONTROL AT EXIT OF CULVERT

EDGE OF
PAVEMENT
\ A ! ~
\
—7 ~S—
g Ne) / ®e
CLEAN OUT DISTURBED ORDINARY HIGH
SOILS FROM CULVERT AND WATER MARK
ESTABLISH RFD WINGWALL CONSTRUCTION HIGH BANK HIGH BANK
LOW POINT —— —~ | -
|
b/ o0 @y 8
[~ T - _ = ? / AN SCALE = NTS  SHEET 6 OF 10
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—GED—  SEDIMENT CONTROL FENCE
EDGE OF / ROCK FILTER DAM (TY 2)
PAVEMENT

ROCK FILTER DAM (TY 3)

—GeD)— EXISTING

g © \ / CULVERT _ DIRECTION OF FLOW

NOTES:
M k
2 STOCKPILE AREA

@ START SEDIMENT CONTROL AT LOCATION
SO ALL STORM WATER WITH SEDIMENT
IS COLLECTED

/ CONSTRUCT ION \
©)
THE INVERT ELEVATIONS BETWEEN

Ger) GoP) —~ (?
CULVERTS. REMOVE LOOSE SOIL FROM
NEW BRIDGE CLASS EXCAVATED AREA BETWEEN CULVERTS.
—_— EDGE OF —~<=—" > % —~——

@ ROCK FILTER DAMS OR EARTH/GRASSED
EMBANKMENTS CAN BE SUBSTITUTED AS
DIRECTED.

—~—

@ PROVIDE A SMOOTH TRANSITION FROM

Rommy CULVERT EXTENSIONS @PROVIDE AND INSTALL PNEUMATICALLY
PLACED CONCRETE ON THE DITCH BOTTOM
AND SIDE SLOPES BETWEEN TEMPORARY
TERMINATIONS BETWEEN OLD AND NEW
CULVERTS. PNEUMATICALLY PLACED
| / G | CONCRETE WILL BE PLACED TO THE
QEV HEIGHT OF THE LARGEST CULVERT ON THE
/ DITCH SIDE SLOPES; AND TO A LIMIT
10 FEET OUTSIDE THE LOCATION OF BMPS
ALONG THE DITCH BOTTOM. CEMENT

SOIL LINE
OVER CULVERTS

BEST MANAGEMENT PRACTICE (BMP) =9

STOCKPILE SEDIMENT CONTROL STABILIZED SAND MAY BE SUBSTITUTED
FOR PNEUMATICALLY PLACED CONCRETE
BEST MANAGEMENT PRACTICE (BMP) =10 IN AREAS WHERE INSTALLATION WORKS

FOR 404 OR NON-404 STREAMS ONLY ~ AND AT THE OPTION OF TXDOT.

SEDIMENT CONTROL AT PHASED CONSTRUCTION OF BRIDGE CLASS CULVERTS

¢ oF CHANNEL‘\
TOP OF FRONT SLOPE‘\ |

\
/ / LIMITS OF CHANNEL LIMITS OF CHANNEL
@

€ oF pITcH

SN L e RN T
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. DISTURBED AREA OF 1/3 WV/V/ vy FULLY GRASSED DITCH
50 ACRE OR LESS WITH A
FULLY GRASSED DITCH SLOPE OF LESS THAN 3% DISTURBED AREA
__________W v —_———— - - - —_——— ________j_ _~ DIRECTION OF FLOW
v v *@ Y // // R.O.W. LINE ——@D——  SEDIMENT CONTROL FENCE
\v QL — \¢ V QV — —
v v v
vV | N " @ FOR H DIMENSIONS LESS THAN 1.5°
| | \ SILT FENCE MAY NEED TO BE NOTCHED
AS SHOWN IN VIEW A-A, ADD EXTRA
POSTS AT NOTCH.
<= "
- — - = = - == - = - - - @ BMP =14 MAY BE USED AT CROSS
—> DRAINAGE STRUCTURES AS DIRECTED.
vV N v 7 v vV T 3
by e Y Ty
v vl Vv Vi % J
R I . ~
v %
\ \%
IS A 2 A A A 7 / (PP IIIS
L 100’ _[
I FULLY GRASSED DITCH gl

BEST MANAGEMENT PRACTICE

(BMP) #13

USE OF VEGETATIVE BUFFERS IN PLACE OF TEMPORARY SEDIMENT
CONTROLS SUCH AS SILT FENCE AND ROCK FILTER DAMS

R.O.W. LlNEJ

DISTURBED AREA OF GREATER THAN 1/3
ACRE BUT LESS THAN 2/3 ACRE WITH A
SLOPE OF LESS THAN 3%

EDGE OF
/ ROADWAY

—~—

i

r)
=]
-

(

)

o
[
>
=z

BEST MANAGEMENT PRACTICE

EDGE OF

VIEW A-A

(BMP) #14

NON-404 STREAMS AND DITCHES ONLY ~ SEDIMENT CONTROL AT
PARALLEL DRAINAGE STRUCTURE ENTRANCE ®
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v
v

VEGETATION
BUFFER

® Vo

CONTAINMENT AREA
\W \2
N2
\ o o

TRUCK
DRIVE

ﬁ[]

IN PLACE

IMPERMEABLE @
PLASTIC SHEETING

50° MIN.
VEGETATION
BUFFER

DOWN SLOPE
CREEK

HOLD PLASTIC

O
0 M SAND BAGS TO
0

&EXCAVAHON AREA WITH
SEDIMENT LADEN STORM
WATER TO BE RENOVEDﬂ’)

0
FULLY GRASSED DITCH
¢

\Z ViV FULLY GRASSED DITCH
_ DIRECTION OF FLOW
—GD—  SEDIMENT CONTROL FENCE
ROCK FILTER DAM (TY 2)
ROCK FILTER DAM (TY 3)

T
{(SCF)

BEST MANAGEMENT PRACTICE

(BMP)

AND CONCRETE RIPRAP

[——SILT FENCE BRACE
(TREATED 2x4 LUMBER)

®17

HORIZONTAL INLET SEDIMENT CONTROL

— V\ — -
\DMIN SLOPE <~ Taodsmem —_
INLET —_— 0 =
BEST MANAGEMENT PRACTICE (BMP) #15 BEST MANAGEMENT PRACTICE (BMP) #16
CONCRETE TRUCK WASHOUT AREA PUMPED STORM WATER SEDIMENT CONTROLS (D)

DRILL HOLE

FOR POST

. L ANDOWNER

% STOCK POND

" SEE DETAIL A
DETAIL A HORIZONTAL INLET

50° MAX.

(@ PUMPED STROM WATER FROM AN
EXCAVATION AREA SHOULD BE
DISCHARGED IN A 50° VEGETATIVE
BARRIER OR THROUGH TWO TEMPORARY
SEDIMENT CONTROLS BEFORE ENTERING
A 404 STREAM.

@ FOR LANDOWNER STOCKPONDS WITHIN 50°

OF THE RIGHT OF WAY LINE,

PROVIDE

REDUNDANT SEDIMENT CONTROLS AT THE
CONVEYANCE OF THE POND. MINIMUM OF
TWO SEDIMENT CONTROLS.

(@ WHEN CONTAINMENT AREA REACHES 1’

FREEBOARD,

DISCONTINUE WASHOUT

PLACEMENT AND REMOVE MATERIAL

UPON SOLIDIFICATION.

@ EACH TIME SOLIDIFIED MATERIAL IS
REMOVED REPLACE PLASTIC SHEETING.
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MIN.STREAM DISTURBANCE

ORDINARY HIGH
WATER MARK

—~—

7‘ T~

® X

i
\

“T~—>"R.0.W.

— ]
D)

LINE—/l
|

—

FX—X

ROCK FILTER DAM
SECURITY FENCING

HAY BALES MAY BE SUBSTITUTED
FOR SILT FENCE OVER THE STREAM

CROSSING.

0]

@ CROSSING WILL BE AS PER
REQUIREMENTS OF THE WATERS
OF THE US GENERAL NOTES.

@ INSTALL SILT FENCE SLIGHTLY UP
FROM OHW MARK FROM R.O.W. T0
R.0.W.

@ USE SILT FENCE L-HOOKS ON LEVEL OR
DOWN SLOPING ENDS TO BLOCK STORM
WATER SEDIMENT

® INSTALL LARGE V OR U SHAPED BMP'S

IF THERE

FROM ABUTMENT AS SHOWN.
IS STEEP DITCH CONDITIONS DECREASE

— X — X — X X — XX —— X —— X B Xﬁx al SH— aluae
ab; ’,scr‘, SPACING AND CONSIDER RFD'S. ADD
A ADDITIONAL BMP'S I1F GRADE 1S STEEP
R.O.W. LINE : AN : OR IF FLOW IS HIGH,
1 \ STORM WATER |
| DIVERSION |
BERM (TYP)
BEST MANAGEMENT PRACTICE (BMP) #19
TYPICAL 404 STREAM CROSSING (SEDIMENT CONTROL AT CROSSING)
I
R.O. W,
; (scp)
2 GL ~— ~—~— é REQUIRED@
(-3
~ = =]
g / z / g f —_ \ ‘
< e g
-
@® P
hl
= /
BMP @ 300° MAX FROM - | ‘ BMP @ 300° MAX FROM
" ABUTMENT 1S REQUIRED IF |, S =z | ABUTMENT IS REQUIRED IF
SOIL IN DITCHES IS z = Z| SOIL IN DITCHES IS
DISTURBED. = z Xz =| DISTURBED.
- el .,,IZ =
=] - < =3
@ T s I @
< ~ 9 < SCALE = NTS  SHEET 10 OF 10
@
3 | g Texas Department of Transportation
; Waco District Standard
-3
oe g | / oo TYPICAL APPLICATIONS
\ U i s \ BEST MANAGEMENT
-
% REQUIRED@ % PRACTICES
R.O.W. TA-BMP
OPTION A OPTION B FiLE: BMPLAYOUTS. dgn on: TXDOT [ ek: TXDOT [ow: TXDOT [ ex: TXDOT
BEST MANAGEMENT PRACTICE (BMP) #20 Ot 209 I e
FOR 404 STREAMS ~ BMP'S AT BRIDGES P 5013 rsr e D
JWACO| MCLENNAN, ETC. | 86




DocuSign

Certificate Of Completion

Envelope Id: D4AC420822D84657A89219A5330C8BF5
Subject: Complete with DocuSign: RMC 6459-99-001.pdf

Status: Completed

Source Envelope:

Document Pages: 90
Certificate Pages: 5

AutoNav: Enabled

Envelopeld Stamping: Enabled

Signatures: 2
Initials: 0

Time Zone: (UTC-06:00) Central Time (US & Canada)

Record Tracking
Status: Original

10/27/2023 8:38:42 AM
Security Appliance Status: Connected
Storage Appliance Status: Connected

Signer Events

Jacob Chau
Jacob.Chau@txdot.gov

Director of Trans Ops

Texas Department of Transportation

Security Level: Email, Account Authentication
(Optional)

Electronic Record and Signature Disclosure:

Not Offered via DocuSign

Stanley Swiatek
Stan.Swiatek@txdot.gov
District Engineer
TxDOT

Security Level: Email, Account Authentication
(Optional)

Electronic Record and Signature Disclosure:

Accepted: 1/22/2016 12:07:04 PM

ID: b47bfd94-e380-44d0-9979-b6f4e287e7e5

In Person Signer Events
Editor Delivery Events
Agent Delivery Events
Intermediary Delivery Events
Certified Delivery Events
Carbon Copy Events
Witness Events

Notary Events

Envelope Summary Events

Envelope Sent

Holder: Lesley Hay
Lesley.Hay@txdot.gov

Pool: StateLocal

Pool: Texas Department of Transportation

Signature
DogusSigned by:

E%‘?:r -
7CES3AE02E6D462.

Signature Adoption: Uploaded Signature Image
Using IP Address: 204.64.21.246

Stanles Swish

B69BD796DD564CY.

Signature Adoption: Pre-selected Style
Using IP Address: 204.64.21.234

Signature
Status
Status
Status
Status
Status
Signature
Signature

Status
Hashed/Encrypted

Envelope Originator:
Lesley Hay

125 E. 11th Street

Austin, TX 78701
Lesley.Hay@txdot.gov

IP Address: 204.64.21.246

Location: DocuSign

Location: DocuSign

Timestamp

Sent: 10/27/2023 8:56:32 AM
Viewed: 10/27/2023 8:58:32 AM
Signed: 10/27/2023 9:00:33 AM

Sent: 10/27/2023 9:00:51 AM
Viewed: 10/27/2023 10:08:31 AM
Signed: 10/27/2023 10:08:51 AM

Timestamp
Timestamp
Timestamp
Timestamp
Timestamp
Timestamp
Timestamp
Timestamp

Timestamps
10/27/2023 8:56:32 AM



Envelope Summary Events Status

Certified Delivered Security Checked
Signing Complete Security Checked
Completed Security Checked
Payment Events Status

Electronic Record and Signature Disclosure

Timestamps

10/27/2023 10:08:31 AM
10/27/2023 10:08:51 AM
10/27/2023 10:08:51 AM

Timestamps



Electronic Record and Signature Disclosure created on: 1/9/2015 7:21:34 AM
Parties agreed to: Stanley Swiatek

ELECTRONIC RECORD AND SIGNATURE DISCLOSURE

From time to time, Texas Department of Transportation (we, us or Company) may be required
by law to provide to you certain written notices or disclosures. Described below are the terms
and conditions for providing to you such notices and disclosures electronically through your
DocuSign, Inc. (DocuSign) Express user account. Please read the information below carefully
and thoroughly, and if you can access this information electronically to your satisfaction and
agree to these terms and conditions, please confirm your agreement by clicking the 'T agree'
button at the bottom of this document.

Getting paper copies

At any time, you may request from us a paper copy of any record provided or made available
electronically to you by us. For such copies, as long as you are an authorized user of the
DocuSign system you will have the ability to download and print any documents we send to you
through your DocuSign user account for a limited period of time (usually 30 days) after such
documents are first sent to you. After such time, if you wish for us to send you paper copies of
any such documents from our office to you, you will be charged a $0.00 per-page fee. You may
request delivery of such paper copies from us by following the procedure described below.
Withdrawing your consent

If you decide to receive notices and disclosures from us electronically, you may at any time
change your mind and tell us that thereafter you want to receive required notices and disclosures
only in paper format. How you must inform us of your decision to receive future notices and
disclosure in paper format and withdraw your consent to receive notices and disclosures
electronically is described below.

Consequences of changing your mind

If you elect to receive required notices and disclosures only in paper format, it will slow the
speed at which we can complete certain steps in transactions with you and delivering services to
you because we will need first to send the required notices or disclosures to you in paper format,
and then wait until we receive back from you your acknowledgment of your receipt of such
paper notices or disclosures. To indicate to us that you are changing your mind, you must
withdraw your consent using the DocuSign 'Withdraw Consent' form on the signing page of your
DocuSign account. This will indicate to us that you have withdrawn your consent to receive
required notices and disclosures electronically from us and you will no longer be able to use your
DocuSign Express user account to receive required notices and consents electronically from us
or to sign electronically documents from us.

All notices and disclosures will be sent to you electronically

Unless you tell us otherwise in accordance with the procedures described herein, we will provide
electronically to you through your DocuSign user account all required notices, disclosures,
authorizations, acknowledgements, and other documents that are required to be provided or made
available to you during the course of our relationship with you. To reduce the chance of you
inadvertently not receiving any notice or disclosure, we prefer to provide all of the required
notices and disclosures to you by the same method and to the same address that you have given
us. Thus, you can receive all the disclosures and notices electronically or in paper format through
the paper mail delivery system. If you do not agree with this process, please let us know as
described below. Please also see the paragraph immediately above that describes the
consequences of your electing not to receive delivery of the notices and disclosures
electronically from us.

How to contact Texas Department of Transportation:



You may contact us to let us know of your changes as to how we may contact you electronically,
to request paper copies of certain information from us, and to withdraw your prior consent to
receive notices and disclosures electronically as follows:

To contact us by email send messages to: kevin.setoda@txdot.gov

To advise Texas Department of Transportation of your new e-mail address

To let us know of a change in your e-mail address where we should send notices and disclosures
electronically to you, you must send an email message to us at kevin.setoda@txdot.gov and in
the body of such request you must state: your previous e-mail address, your new e-mail

address. We do not require any other information from you to change your email address..

In addition, you must notify DocuSign, Inc to arrange for your new email address to be reflected
in your DocuSign account by following the process for changing e-mail in DocuSign.

To request paper copies from Texas Department of Transportation

To request delivery from us of paper copies of the notices and disclosures previously provided
by us to you electronically, you must send us an e-mail to kevin.setoda@txdot.gov and in the
body of such request you must state your e-mail address, full name, US Postal address, and
telephone number. We will bill you for any fees at that time, if any.

To withdraw your consent with Texas Department of Transportation

To inform us that you no longer want to receive future notices and disclosures in electronic
format you may:

i. decline to sign a document from within your DocuSign account, and on the subsequent
page, select the check-box indicating you wish to withdraw your consent, or you may;

ii. send us an e-mail to kevin.setoda@txdot.gov and in the body of such request you must
state your e-mail, full name, IS Postal Address, telephone number, and account number.
We do not need any other information from you to withdraw consent.. The consequences
of your withdrawing consent for online documents will be that transactions may take a
longer time to process..

Required hardware and software
Operating Systems: |Windows2000? or WindowsXP?

Browsers (for Internet Explorer 6.0? or above

SENDERS):
Browsers (for . .
?
SIGNERS): Internet Explorer 6.0?, Mozilla FireFox 1.0, NetScape 7.2 (or above)
Email: Access to a valid email account

Screen Resolution: 800 x 600 minimum

Enabled Security

Settings: o Allow per session cookies



e Users accessing the internet behind a Proxy Server must enable HTTP
1.1 settings via proxy connection

** These minimum requirements are subject to change. If these requirements change, we will
provide you with an email message at the email address we have on file for you at that time
providing you with the revised hardware and software requirements, at which time you will have
the right to withdraw your consent.

Acknowledging your access and consent to receive materials electronically

To confirm to us that you can access this information electronically, which will be similar to
other electronic notices and disclosures that we will provide to you, please verify that you were
able to read this electronic disclosure and that you also were able to print on paper or
electronically save this page for your future reference and access or that you were able to e-mail
this disclosure and consent to an address where you will be able to print on paper or save it for
your future reference and access. Further, if you consent to receiving notices and disclosures
exclusively in electronic format on the terms and conditions described above, please let us know
by clicking the 'T agree' button below.

By checking the 'l Agree' box, I confirm that:

o I can access and read this Electronic CONSENT TO ELECTRONIC RECEIPT OF
ELECTRONIC RECORD AND SIGNATURE DISCLOSURES document; and

o [ can print on paper the disclosure or save or send the disclosure to a place where I can
print it, for future reference and access; and

o Until or unless I notify Texas Department of Transportation as described above, I consent
to receive from exclusively through electronic means all notices, disclosures,
authorizations, acknowledgements, and other documents that are required to be provided
or made available to me by Texas Department of Transportation during the course of my
relationship with you.



