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GENERAL NOTES
Contractor questions will be accepted through email, phone and in person by the following individual(s):

Bill Compton -
Carmen Chau -

WacoPreBid@txdot.gov, 254-867-2770, 100 S. Loop Dr., Waco, TX
Wacoprebid@txdot.gov, 254-867-2794, 100 S. Loop Dr., Waco, TX

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 non-site specific repair, replacement and new installation of signal systems and ITS poles
in 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 and plan details will be shown by work order at later dates.
Work will be performed under multiple work orders. Begin work within seven (7) calendar days after the
authorization date to begin work as shown on the work order. Each work order may include multiple

locations 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
E-mail: 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.

COUNTY: BELL, ETC. SHEET 2
HigHwAY: US 190, ETC. CSJ: 6375-32-001

The estimated quantities in the project proposal are estimates only and to be used in the determination of the
low bidder.

The actual quantities to be installed for each bid item may vary.
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.

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 are in good operating
condition.

MATERIALS

For both VIVDS and Radar detection systems, contractor shall submit and receive 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 installation and maintenance of traffic signals and ITS poles within the Waco
District.

The work items will be identified within each work order.
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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.

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 review and approval, unless otherwise
directed.

ITEM 6: CONTROL OF MATERIALS

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

No significant traffic generator events identified.

If utilizing private property for waste disposal sites, field office sites, equipment storage sites or for any
other purpose involved with this project, provide to the Engineer written proof of the property owner's
approval of the use of this property. This proof may be in the form of a letter or agreement signed by the
property owner or other documents acceptable to the Engineer.

Personal vehicles of the contractor’s employees will not be parked within the right of way at any time
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.

The contractor is alerted to the possible presence of swallows under the existing bridges or culverts.
Because the migratory bird treaty act prohibits harm to swallows, their eggs or their nestlings, the contractor
will not begin potentially disturbing activities on or near the bridge until the birds have abandoned any
occupied nests (approximately September 1). Active nests may not be removed regardless of the date.

COUNTY: BELL, ETC. SHEET 2B

HigHwAY: US 190, ETC. CSJ: 6375-32-001

Prior to the swallows returning to the nests (approximately March 1), abandoned nests will be removed from
the bridge. The contractor will prevent the establishment of new nests on any portion of the structure.
Methods for preventing the establishment of new nests must be approved by the project Engineer. Examples
of acceptable nest prevention methods are bird-deterrent netting and bird-repelling sprays and/or gels to be
applied to the structure. This work will not be paid for directly, but will be subsidiary to the various bid
items.

ITEM 8: PROSECUTION AND PROGRESS

This project will be a Calendar Day project.

For Daytime Operations, 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.

No lane closures will be allowed at any hour during the week between Christmas Eve and New Year’s Day.
In the event utility lines needing unforeseen adjustments are encountered during construction operations,
alter operations and continue to prosecute the contract in such a manner that will allow utility adjustments to
be made by others.

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.

ITEM 502: BARRICADES, SIGNS AND TRAFFIC HANDLING

The Contractor Responsible Person(s) (CRP) will be certified by TEEX, ATSSA, the National Safety
Council or other approved organization. Certifications will be submitted to the Engineer at the pre-
construction meeting.

The Contractor Responsible Person(s) (CRP) for Work Zone Traffic Controls will inspect and ensure 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.
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Place advisory speed plates (CW13-1) in accordance with the TMUTCD and as directed. Signs (CW13-1)
will not be used with any signs other than a warning sign, nor will it be used alone. Sign mounting height
will be seven (7) feet minimum to the bottom of the speed plate.

Unless otherwise shown on plans, where there is excavation adjacent to the pavement edge, provide
adequate warning signs, vertical panels, drums and reflectors at the pavement edge.

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 a permanently mounted warning light with
amber lens as approved.

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.

Remove all abandoned conductor and conduit to one (1) foot below ground level. This work will not be paid
for directly, but will be subsidiary to the pertinent items.

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.

Electrical certification for this project will be as per Item 7 of the current Texas Standard Specifications and
any applicable Special Provision to Item 7.

ITEM 624: GROUND BOXES

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

CoOUNTY: BELL, ETC. SHEET 2C

HigHwAY: US 190, ETC. CSJ: 6375-32-001

ITEM 628: ELECTRICAL SERVICES

Contact the Electric Utility Company to make all necessary arrangements to provide electrical service
shown on the plans and the Electrical Details, except that TxDOT 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
at (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.

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

ITEM 682: VEHICLE AND PEDESTRAIN SIGNAL HEADS

Provide and install LIGHT EMITTING DIODE (LED) traffic signal lamp units in all vehicle and pedestrian
signal head sections.

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 18.5 feet and a maximum vertical
clearance of 19 feet between the bottom edge of the signal head and the surface of the roadway.

Provide aluminum pedestrian signal heads. Pedestrian indications will be LED signal sections with
symbolized messages as shown on the plans and in accordance with the 2012 TEXAS MANUAL ON
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COUNTY: BELL, ETC. SHEET 2D
HigHwAY: US 190, ETC. CSJ: 6375-32-001
UNIFORM TRAFFIC CONTROL DEVICES, Revision 1. Symbols will be a minimum of 9 inches in ITEM 6185: TRUCK MOUNTED ATTENUATORS

height.

The total number of truck mounted attenuators (TMA) required when utilizing the traffic control standards
Ensure pedestrian signal heads are mounted with the bottom of the housing not less than seven (7) feet or are shown in the tables below.
more than nine (9) feet above the sidewalk.

ITEM 686: TRAFFIC SIGNAL POLE ASSEMBLIES (STEEL)

TCP 1 Series Scenario | Required TMA
686-6292 INS TRF SIG PL AM (MAST) (INSTALL) — removal of the existing mast arm, detection, and (1-1)-18/(1-2)-18 1
replacement of all existing signal equipment (if applicable) will be considered subsidiary to this Item. Any (1-3)-18 A B 1 2
new equipment that is required (signs, detection, signal heads, etc.) will be paid for under the applicable (1-4)-18 / (1-5)-18 / (1-6)-18 1

Ttem.

Payment for traffic signal pole foundations is per Item 416, “Drill Shaft Foundations”. Furnish and use a
circular steel anchor bolt templates as shown on the Traffic Signal Pole Foundation Details for all signal
pole foundations on this project.

Attach dampening devices as shown on the plans to mast arms twenty-eight (28) feet in length and longer.
Make attachment using ASTRO-SIGN-BRAC type mounts option “C” on the Traffic Signal Support
Structures Details. Dampening will not be paid for directly, but will be considered subsidiary to 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 688: PEDESTRIAN DETECTORS AND VEHICLE LOOP DETECTORS

Pedestrian push buttons are required to be a minimum of two (2) inches in the smallest dimension and be
mounted a minimum height of thirty-eight (38) to a maximum of forty-two (42) inches above the sidewalk
or landing. The Engineer will approve the location of each pedestrian push button.

Install pedestrian push button signs (R10-4B) directly above the push buttons.

Installation of pedestrian push buttons signs, electrical connections and all mounting hardware will not be
paid for directly, but considered subsidiary to Item 688, “Pedestrian Detectors and Vehicle Loop Detectors.”
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®
Texas CONTROLLING PROJECT ID  6375-32-001 DISTRICT Waco
IDeﬂafme'ﬂf_ HIGHWAY US0190
of Transportation
CONTROL SECTION JOB 6375-32-001
PROJECT ID A00139389
COUNTY Bell TOTAL EST. AL
HIGHWAY Us0190
ALT  BID CODE DESCRIPTION UNIT EST. FINAL
104-6015 | REMOVING CONC (SIDEWALKS) Sy 15.000 15.000
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 26.000 26.000
416-6033 | DRILL SHAFT (TRF SIG POLE) (42 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
531-6002 | CONC SIDEWALKS (5") SY 15.000 15.000
618-6019 | CONDT (PVC) (SCH 40) (1 1/4") LF 200.000 200.000
618-6023 | CONDT (PVC) (SCH 40) (2") LF 250.000 250.000
618-6029 CONDT (PVC) (SCH 40) (3") LF 300.000 300.000
618-6054 | CONDT (PVC) (SCH 80) (3") (BORE) LF 200.000 200.000
618-6070 | CONDT (RM) (2") LF 100.000 100.000
618-6074 | CONDT (RM) (3") LF 75.000 75.000
620-6007 | ELEC CONDR (NO.8) BARE LF 500.000 500.000
620-6008 ELEC CONDR (NO.8) INSULATED LF 1,000.000 1,000.000
620-6009 | ELEC CONDR (NO.6) BARE LF 250.000 250.000
620-6010 | ELEC CONDR (NO.6) INSULATED LF 500.000 500.000
621-6005 | TRAY CABLE (4 CONDR) (12 AWG) LF 250.000 250.000
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
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 0) 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 0) 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
682-6017 | PED SIG SEC (LED)(2 INDICATIONS) EA 3.000 3.000
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&

Texas
Department
of Transportation

CONTROLLING PROJECT ID 6375-32-001

DISTRICT Waco

HIGHWAY US0190
CONTROL SECTION JOB 6375-32-001
PROJECT ID A00139389
COUNTY Bell TOTAL EST. AL
HIGHWAY US0190
ALT  BID CODE DESCRIPTION UNIT EST. FINAL
682-6018 | PED SIG SEC (LED)(COUNTDOWN) EA 3.000 3.000
682-6019 | PED SIG SEC (LED)(CNTDWN)(MODUL ONLY) EA 2.000 2.000
682-6021 | BACK PLATE (12")(1 SEC) EA 10.000 10.000
682-6051 | BACKPLATE W/REFL BRDR(3 SEC)ALUM EA 5.000 5.000
682-6052 | BACKPLATE W/REFL BRDR(4 SEC)ALUM EA 5.000 5.000
682-6053 | BACKPLATE W/REFL BRDR(5 SEC)ALUM EA 5.000 5.000
682-6057 | RETROFIT REFL BRDR SHEETING (3 SEC) EA 30.000 30.000
682-6058 | RETROFIT REFL BRDR SHEETING (4 SEC) EA 20.000 20.000
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
686-6020 | INS TRF SIG PL AM (S)STR(TY D)LUM EA 4.000 4.000
686-6051 | INS TRF SIG PL AM(S)1 ARM(48')LUM EA 1.000 1.000
686-6292 | INS TRF SIG PL AM (MAST)(INSTALL ONLY) EA 2.000 2.000
687-6001 | PED POLE ASSEMBLY EA 2.000 2.000
688-6001 | PED DETECT PUSH BUTTON (APS) EA 2.000 2.000
688-6003 | PED DETECTOR CONTROLLER UNIT EA 2.000 2.000
690-6033 | REMOVAL OF TRAFFIC SIGNAL POLE FND LF 10.000 10.000
690-6040 | INSTALL OF CONTROL CABINET(GRND MNT) EA 2.000 2.000
690-6046 | INSTALL OF FLASHER CABINET EA 1.000 1.000
690-6051 | REMOVAL OF SIGNAL POLE ASSM EA 1.000 1.000
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
6027-6003 | CONDUIT (PREPARE) LF 600.000 600.000
6058-6001 | BBU SYSTEM (EXTERNAL BATT CABINET) EA 3.000 3.000
6064-6037 | ITS POLE (50 FT)(90 MPH) EA 1.000 1.000
6064-6046 | ITS POLE (55 FT)(90 MPH) EA 1.000 1.000
6064-6055 | ITS POLE (60 FT)(90 MPH) EA 1.000 1.000
6064-6072 | ITS POLE MNT CAB (TY 1)(CONF 1) EA 1.000 1.000
6064-6076 | ITS POLE MNT CAB (TY 1)(CONF 2) EA 1.000 1.000
6185-6002 | TMA (STATIONARY) DAY 150.000 150.000
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 3.000 3.000
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®
Texas CONTROLLING PROJECT ID  6375-32-001 DISTRICT Waco
lflgigg::pfgﬁgrﬁon HIGHWAY US0190
CONTROL SECTION JOB 6375-32-001
PROJECT ID A00139389
COUNTY Bell TOTAL EST. AL
HIGHWAY US0190
ALT  BID CODE DESCRIPTION UNIT EST. FINAL
6306-6005 | VIVDS CNTRL SOFTWARE EA 2.000 2.000
6306-6007 | VIVDS CABLING LF 100.000 100.000
08 LAW ENFORCEMENT LS 1.000 1.000
EROSION CONTROL MAINTENANCE (NON-PART) | LS 1.000 1.000
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$TIMES

EDATES

$FILES

NODE

51D CODE|  500-6033 104-6015 416-6034 416-6033 416-6032 416-6030 416-6031 432-6001 531-6002 618-6019 618-6074 618-6070 618-6029
MOBILIZATION | REMOVING CONC | DRILL SHAFT DRILL SHAFT DRILL SHAFT DRILL SHAFT DRILL SHAFT_|RIPRAP (CONC)(4| CONC SIDEWALKS |CONDT (PVC) (SC . . [CONDT (PVC) (sC
DESCRIPTION. ""caliout) (SIDEWALKS) | (TRF SIG POLE) | (TRF SIG POLE) | ( TRF SIG POLE) | ( TRF SIG POLE) | (TRF SIG POLE) N (5") 4@) (1 174+ |CONDT (RM) (3")ICONDT (RM) (2") 48) (3%
UNIT] Each Square Yards | Linear Feet Lireor Feet Linsor Fest Lineor Feet Lineor Feet Cubic Yard Square Yards | Linear Feet Lineor Feet Lineor Feet Lineor Feet
12 15 24 24 26 24 24 10 15 200 75 100 300
BI0 CODE|  618-6054 618-6023 620-6009 620-6010 620-6007 620-6008 621-6005 624-6008 624-6002 624-6010 625-6003 628-6144 628-6145
DESCRIPTION | CONDT (PVE) [CONDT (PVC) (SC  ELEC CONDR ELEC CONDR ELEC CONDR ELEC CONDR | TRAY CABLE (4 |GROUND BOX TY C|GROUND BOX TY A|GROUND BOX 1Y D| ZINC-COAT STL | ELC SRV TY D | ELC SRV TV D
(SCH 88) (3") 48) (3") (ND. 6) BARE |(NO.&) INSULATED (NO.8) BARE |(NO.8) INSULATEDCONDR) (12 AWG)|(162911)W/APRON|(122311)W/APRON|(162922) W/APRON| WIRE STRAND 120/ 240 120/ 240
UNIT| Lineor Feet | Linear Feet Linear Feet Lirear Feet Linear Feet Linear Feet Linear Feet Each Each Each Linear Feet Each Each
200 250 250 500 500 1, 000 250 3 2 10 500 2 2
B0 CODE|  628-6002 636-6009 636-6007 £36-6003 682-6051 682-6006 682-6052 682-6057 682-6001 £82-6002 682-6017 682-6003 682-6021
REMOVE REPLACE REPLACE BACKPLATE VEH SIG SEC BACKPLATE RETROF IT REFL VEH SIG SEC PED SIG SEC
DESCRIPTION ELECTRICAL EXISTING EXISTING ALUMINOM SIGNS | y/REFL BRDR(3 | (12')LED(RED | W/REFL BRDR(4 | BROR SHEETING | (57 P16 SEC 1 (12 LencGaN TLED)(2 JERIS SEC ] BOEK A,
SERVICES ALUMINUM ALUMINUM SEC) ALUM ARW) SEC)ALUM (37SEC) ARW) INDICATIONS)
UNIT| Each Square Feet Square Feet Square Feet Each Each Each Each Each Each Each Each Each
2 50 50 50 5 10 5 30 15 15 3 15 10
BID CODE| 682-6019 682-6018 682-6058 682-6004 6826053 682-6005 682-6059 684-6008 6846012 684-6031 684-6021 686-6292 686-6051
PED SIC SEC | PED SIG SEC | RETROFIT REFL | VEH SIG SEC BACKPLATE VEH SI1G SEC | RETROFIT REFL |TRF SIG CBL C(TY|TRF SIG CBL (TY|TRF SIG CBL (TY|TRF SIG CBL (Tv| INS TRF SIG PL | INS TRF SIG PL
DESCRIPTION (LED) CCNTOWN) | (LED) (COUNTDOW | BROR SHEETING | (12")LED(YEL | w/REFL BROR(S | (‘SN PLS BEC | BROR SHEETING | A)(12 AWG)(3 | A)(12 AWG)(7 | A)(14 AWG)(5 | A)(12 AWG) (16 AM(S) 1
(MODUL ONLY) N (4 SEC) SEC) ALUM (5 SEC) CONDR) CONDR) CONDR) (MAST) (INSTALL | ARM( 487 ) LUM
UNIT] Each Each Each Each Each Each Each Linear Feet Lirear Feet Linear Fest Lineor Feet Each Each
2 3 20 15 5 15 5 108 200 200 400 2 1
51D CODE|  686-6020 687-6001 588-6001 688-6003 690-6046 690-6040 690-6068 6906051 590-6033 690-6086 5027-6003 5058-6001 6064-6072
INS TRF SIG PL INSTALL OF REPLACE OF REMOVAL OF REMOVAL OF REMOVE V1D BBU SYSTEM TS POLE MNT
DESCRIPTION| AM (5)STR( TY REDhoE T e L g CONTROL LUMINAIRE MAST | SIGNAL POLE | TRAFFIC SIGNAL | IMAGE VEH DET Eouoatt (EXTERNAL BATT |CAB (TY 1)(CONF
0)LUM CABTNE T( GRND ARMS ASSM POLE FND SYS (VIVDS) CABINET) 1)
UNIT| Each Each Each Each Each Each Each Each Lircor Feet Each Lincor Feet Each Each
4 2 2 2 1 2 2 1 10 3 500 3 1
BID CODE| 60646055 6064-6876 6064-6046 6064-6037 £185-6002 6292-6003 6306-6001 6306-6005 £306-6007 5306-6002 6306-6003
175 POLE (60 | TS POLE MNT | 175 POLE (55 | 115 POLE (50 RVDS( PRESENCE VIVDS CNTRL VIVDS CAM ASSY | VIVDS CAM ASSY
DESCRIPTION 'c7)(gg mpH) |CAB (TY 1(CONF| FT)(90 MPH) FT)(9g mpH)  |TMA (STATIONARY)z\p apvance peT)YIVDS PROSR SYS SOF TWARE VIVDS CABLING FXD LNS VAR LNS
UNIT] Each Each Each Each Doy Each Each Each Lirear Feet Each Each
1 1 1 1 150 5 2 2 100 2 3

;w 2021

Texas Department of Transportation

CONSOLIDATED SUMMARY

SHEET |
crance orpER|  FRP- R CONT SECT‘ JoB ‘ HIGHHAY
6 6375 |32 ool |US 190, ETC
STATE oIsT COUNTY ‘SHEET No.
TEXAS | WACO BELL,ETC. |




DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

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

g3

. B COLORS:
1. The Borricade and Construction Standard Sheets (BC sheets) are intended —% FLUORESCENT

to show typical examples for placement of temporary traffic control R=,13" ;Elékggouun
devices, construction pavement markings, and typical work zone signs. BLACK

The information contained in these sheets meet or exceed the requirements Re1. 1 BORDER AND
shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). \}/ LEGEND
/<\R-.79“

2.57"
2.88"

310

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

!|.17

No worronty of any

ORANGE
FLUORESCENT ——
. BACKGROUND
. R=.75 BLACK
3. The Contractor may propose changes to the TCP that are signed and sealed LEGEND,
by a licensed professional engineer for agpproval. The Engineer may develop, WHITE
sign and seal Contractor proposed changes.

5.55"

BLACK

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.

17.5"

14"

TEXT LATER

WHITE

h.14"

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

94

20" | 20" | 20"
T T
2.8"6.3"2.8" 11,7" 2.8" 146" 3.5
T 1 T T

TxDOT assumes no responsibility for the conversion

94

Tar[Joa

0000

60"

6. Wnen projects abut, the Engineer (s) may omit the END ROAD WORK, TRAFFIC 3
FINES DOUBLE, and other advance warning signs if the signing would be u
redundant and the work areas appear continuous to the motorists. If the 3.0" Rodius, 1.25" Border, 0.75" [ndent, Black on Yellow;
adjacent project is completed first, the Contractor shall erect the L [STAY ALERT] Font: D
necessary warning signs as shown on these sheets, the TCP sheets or as p 3.0" Rodius, 1.25" Border, 0.75" Indent, Black on Oronge;
directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shall be = [TALK OR TEXT LATER] Font: C specified length;
revised to show appropriate work zone distance.

b
-
-
O

0000
|

.94
22/

governed by the “"Texas Engineering Proctice Act"

Vz
A\

3

L |
1.68".67"1.68".67"1.68"
T T T

7. The Engineer may require duplicate warning signs on the median side of
divided highways where median width will permit ond traffic volumes 23N 6.38" o3
justify the signing. 8.38"

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

The use of this standard is

kind is made by TxDOT for ony purpose whatsoever.

9. The temporary traffic control devices shown in the i
BC sheets are examples. As necessary, the Engineer w
appropriate traffic control devices to be used.

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

DISCLAIMER:

lustrations of the
|

|
i determine the most

10. As shown on BC(2), the OBEY WARNING SIGNS STATE LAW sign, STAY ALERT TALK OR
TEXT LATER (see Sign Detail G20-10T) and the WORK ZONE TRAFFIC FINES DOUBLE
sign with plaque shall be erected in advance of the CSJ limits. However " . o . et
+rl12 TRAFF[g F?NES DOUBLE sign will not be required on projects consisﬁn:; Troff:c‘(:onfrol Devices List" (CWZTCD) gescr-bes pre-qualified E)roducfs
solely of mobile operation work, such as striping or milling edgeline rumble and fhe-rbsourc$s ‘;“’,"d may be found on-line at the web address given
strips. The BEGIN ROAD WORK NEXT X MILES, CONTRACTOR and END ROAD WORK signs below or by contacting:
shall be erected at or near the CSJ I|imits.

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

Texas Department of Transportation

5 . A Losport
) 11. Except for devices required by Note 10, traffic control devices should ;,:afﬁ%?g?r%é?glslgIVISIon T
pd be in place only while work is actually in progress or a definite need one
o exists.
2
§ 12. The Engineer has the final decision on the location of all traffic control
583 devices. SHEET 1 OF 12
. Traffic
f’ 13. Inactive equipment and work vehicles, including workers’ private vehicles THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT 0‘5?5;7::5
=l must be parked away from travel lanes. They should be as close to the http://www.txdot.gov I Texas Department of Transportation Standard
8 right-of-way line as possible, or located behind a barrier or guordrail,
E‘-“ or as approved by the Engineer. COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)
2 DEPARTMENTAL MATERIAL SPECIFCATIONS (DMS) BARRICADE AND CONSTRUCTION
NV
39 WORKER SAFETY APPAREL NOTES: MATERIAL PRODUCER LIST (MPL) GENERAL NOTES
sz .. ..
:E 1. Workers on foot who are exposed to traffic or to construction equipment ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS) AND REOUIRE.ENTS
83 within the right-of-way shall wear high-visibility safety apparel meeting STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
Sy the requirements of ISEA "American National Standard for High-Visibility BC(1)-14
3g Apparel, " or equivalent revisions, and Iabeled as ANSI 107-2004 standard TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD) T S 00T [ e o TooT [T
& performance for Class 2 or 3 risk exposure. Class 3 garments should be © 7007 Novenver 7007 e T
" considered for high traffic volume work areas or night time work. TRAFFIC ENGINEERING STANDARD SHEETS : REvISIoNs 6375 32} 001 }Ug 190, ETC
e 498 510 814 [ sweer o
=N WACO _BELL,ETC__| 5
95




DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

6
TYPICAL LOCATION OF CROSSROAD SIGNS T-INTERSECTION TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING"™
SPACING
c0-2 [ EW 1 AN _ SIZE
s ROAD WORK G20-1bTR

4 AN

§2 Sign f Posted| Sign

° Conventional A

5 i { INTERSECTED 1 Block - City <& ' Numoer (“OMRCL Y Exg::::g‘ij Speed SD‘.’;:W

28 J \ ROADWAY . 100071500 - Hy or Series

58 F + ¢ X — 4 L L Feet

e 4 4

52, CROSSRORD ! 2 / Q gxg? MPH |(Apprx. )

=oE X X X sy 1

o8 - + + . ] E4 Uindy o205 v H 48" x 48" | 48" x 48" 30 20

8 N e (S w23 35 160

.::E A R20-5T cw25 40 240

o a 45 320

25E

2 R20-501P | i, | cowi, cw2, 50 400

283 . 620-2 CW7, Cws, 36" x 36" | 48" x 48"

§,,3 620-10T (OD"-‘ov’\ol CcWo, CHil, 55 5002

v see Note

£ty TR s cWi4 60 6002

ggg o ) 202 65 7002

Tes May be mounted on back of "ROAD WORK AHEAD"(CKN20-1D) sign with approval of Engineer. CW3, cw4, 70 8002

%5;25 (See note 2 below) CW5, CWe, 48" x 48" | 48" x 48" 5

<80 | 1. The typical minimun signing on o crossroad approoch should be a "ROAD WORK AHEAD" (CH20-1D)sign and o CSJ LIMITS AT T-INTERSECTION Cw8-3, s 900

2o (620-2) "END ROAD WORK" sign, unless noted otherwise in plans. CW10, Cwi2 80 10002

w33 2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 1. The Engineer will determine the types and location of any additional traffic contral devices, 3

gxo with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under such as a flagger ond accompanying signs, or other signs, thot should be used when work is * *

o "Typical Construction Warning Sign Size ond Spacing”). See the "Stondard Highway Sign Designs for being performed ot or near on intersection.

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 rood is low volume. This information shall be shown 2. If construction closes the road of 0 T-intersection the Contractor snall ploce the "CONTRACTOR « For tploal Sign spacings on divided higways, expresoways ond freewoys,

'~§§ in the plans. NAME" (G20-6T) sign behind the Type 3 Barricades for the road claosure (see BC(10) also). (TMUTCD) +ypical applicotion diogroms or TCP Stondord Sheets.

Fyas 3. Bosed on existing field conditions, the Engineer/Inspector may require additional signs such os FLAGGER The "ROAD WORK NEXT X MILES" left arrow(G20-1bTL) and "ROAD WORK NEXT X MILES" right arrow » e %9 o

2 AHEAD, LOOSE GRAVEL, or other appropriote signs. Wnen odditional signs ore required, these signs will (620-1bTR) " signs shal | be replaced by the detour signing called for in the plans. .. . N N .

855 be considered part of the minimum requirements. The Engineer/[nspector will determine the proper a M'""("""' d"’:’/"’e ;?“;‘ W"D"‘:e“ to f;'s;u:?wucelwotmng sign nearest the

58, location ond spacing of any sign not shown on the BC sheets, Troffic Control Plon sheets or the Work work oreo ond/or distonce between eq onol sign.

38° Zone Standord Sheets.

g‘;ﬁ 4. The "ROAD WORK NEXT X MILES"(G20-1aT)sign shall be required at high volume crossroads to advise GENERAL NOTES

2ag motorists of the length of construction in either direction from the intersection. The Engineer 1. Special or lorger size signs moy be used Os necessary.

\-,g‘s will determine whether @ roadway is considered high volume.

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

¥b§ 6. Wnen wark occurs in the intersection aores, appropriate troffic control devices, as shown elsewhere in advance warning.

2L the plans or os determined by the Engineer/Inspector, shall be in place.

:’ég 3. Di between signs should be increased 0s required to have 1/2 mile

TXT SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.

£ o WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS v

- ., ]

3““5 620-9TP % % 4. 36" x 36" "ROAD WORK AHEAD" (CWZ20-1D)signs moy be used on low volume
e ERT crossroads at the discretion of the Engineer. See Note 2 under "Typical
°=§g:, STAY AL OBEY Location of Crossroad Signs”.

P * %620-5T R20-5T% % VARNING
Sg22 SIGNS 5. Only diomond shoped warning sign sizes ore indicated.
3 of 20-10 STATE LAW
2 <y o-aR X XG20-61 R20-50TPX X TALK OR TEXT LATER 6. See sign size listing in “TMUTCD", Sign Appendix or the *Stondard Highway
woex 620-10T% ¥ R20-3T% % Sign Designs for Texas® manual for complete Iist of available sign design
| Type 3 Borricade or X X X sizes.
channelizing devices T T T N
J L/ A 4 4 4 o d d

4

g e e — — — — - - =

/ = //# E' o3 " > } AN J/ = © 00| channelizing Devices
Beginning of SPEED b b

: R Ghonneizino = e sy Limit - ﬁ?\?ﬂ‘?a RZ-I%/ cg-)m** =t

/ X < > X ; X o if workers are present. PROJEC-I- L lMl -I-

%% Required CSJ Limit signing. See Note 10 on BC(1). TRAFFIC

& P b
é Devices . L. m%"gm coordinate @ See Typical Construction
<] When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional with sign Warning Sign Size and
7| "ROAD WORK AHEAD" (CW20-1D)signs are ploced in advance of these work areas to remind drivers they are still 620-2 % % location NOTES X Spacing chart or the
g| witnin the project Iimits. See the opplicable TCP sheets for exact location ond spacing of signs and TMUTCD for sign
2| chomnetizing devices. The Contractor shall determine the appropriate distonce spacing requirements.

- " N ROA

Y| SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS ARSI TN T it S Ao SHEET 2 OF 12
‘g LS 50P STAY ALERT This distonce shall reploce the "X" ond shall be rounded
+| SPEED OBEY to the nearest wnole mile with the approval of the Engineer. ® Traffic
I LIMIT WARNING No decimals shall be used. Operations
= ROAD ¥¥R20-5T SIGNS. I Texas Department of Transportation Standard
3 CLOSED|g11-2 n-a X >< K o o0t e || STATE LAW (®) The "BEGIN WORK ZONE' (G20-9TP) ond "END WORK ZONE" (620-20T)
N Type 3 shall be used @s shown on the sample Igyout when advance
2 <}:| CWI-6  porricade or M31p *%R2-1 gzg(-uor l;Z&-!l signs are required outside the CSJ Limits. They inform the
Z| channelizing motorist of entering or leaving a part of the work zone
=l devices lying outside the CSJ Limits where troffic fines may double BARRICADE AND CONSTRUCT ION
v
2
g
4
2
o
rd
<
o
=
O
<
=
>
b

z

'l

o~

ri)

<

v FINES DOUBLE signs will not be required on projects

I <= consisting solely of mobile operations work.

S _ _ - — =

S = Area for plocement of “"ROAD WORK AHEAD" (CW20-1D)sign Bc (2) = I 4

2 ond other signs or devices as called for on the Traffic FILE: bo-14. dgn on: TxDOT \cx: TxDoT\nw: TXD0T \cx: TXDOT|
& SPEED]| R2-1 Control Plan, ©Tx00T_November 2002 cont [secr|  wom | wicwear
e LMy @ Contractor will install o regulotory speed Iimit sign at fevisions 6375 32‘ oot ‘ us 190, ETC
e X X The end of the work zone. 9-07 8-14 vist caunry [ sweer 0.
= 7-13 WACQ) BELL.ETC | ©

£




DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

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.
w
Vt . . . .
o Reduced speeds should only be posted in the vicinity
28 .
\:Os . . . - .
° Signing shown for Signing shown for
Tt oStaning shown for ey of work activity and not throughout the entire project. N . e
e See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
g‘g aaditional aadvance . . additional advance
28 signing. or covered during periods when they are not needed. signing.
=
if | |
Qv -
L 2 L
el — - — - - = = = - - - = = = = = —
§8: LT
; §§ T A\ -
1N P | P P P P P P P
5
8o See General
gsg | (750" - 1500) Seep&e:g:m | See Cenerol Note 4 | (750" - 1500°) eeuo'ee:o
o8
xP
L /
o
133 WORK | 6o0-50p
> E 8 iﬁaﬂg WORK | 620-50p ZONE SPEED SPEED
3LE 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
44 o35 60 R2-1 LIMIT LIMIT
323 oH3-5 R2-1 60 R2-1
M 60
£6¢
25y GUIDANCE FOR USE:
s2¢
v
D=0
280 LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
r
+_ O
»
Bﬁg This type of work zone speed |imit should be included on the design of 1. Regylafory work zone speed Iir!ﬁfs should be used only for sections of construction
§§§§ the traffic control plans when restricted geometrics with o lower design projects where speed control is of major importance.
Zgoe 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
I of a higher design speed is not feasible. mounting height.
w C
2 Lo
o xO0 . . . .
Long/Intermediate Term Work Zone Speed Limit signs, when approved as descr ibed 3. ':‘peed zzn}s:gﬁ a’ef:llrlush;ofed for one direction of travel and are normally posted
above, should be posted and visible to the motorist when work activity is present. or eoch direction of trovel.
Work activity may also be defined aos a change in the roadway that requires 4. Frequency of work zone speed |imit signs should bes
o reduced speed for motorists to sofely negotiate the work areq, including: 40 mph and greater 0.2 to 2 miles
a) rough road or damaged pavement surface 35 mph and less 0.2 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
c) construction detours 5. Regulatory speed Iimit signs shall have black legend and border on a white reflective
d) grade background (See "Reflective Sheeting” on BC(4)).
e) width

2 f) other conditions readily apporent to the driver 6. Fabrication, erection ond maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,

| As long as any of these conditions exist, the work zone speed |imit signs "WORK ZONE"(G20-5aP) plaque and the "SPEED LIMIT"(R2-1)signs shall not be paid for

s should remain in place. directly, but shall be considered subsidiary to Item 502.

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

Ky SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING" on BC(4).

o

ke This type of work zone speed Iimit may be included on the design of 8. Techniques that may help reduce troffic speeds include but are not |imited to: SHEET 3 OF 12

§_ the traffic control plans when workers or equipment are not behind concrete A. Low enforcement. . Traffic

i I?orrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed next to sign. ) 0!5?:’?51'!:"'75

I in the travelled way. C. Portable changedble message sign (PCMS). A 7oxs Department of Transportation | Stanaa

N e L. D. Low-power (drone) radar transmitter.

E:" Short Term Work Zone Speed Limit signs should be posted and visible to the E. Speed monitor trailers or signs.

Z motorists only when work activity is present. When work activity is not ON ON
ﬁ% present, signs shall be removed or covered. 9. Speeds shown on dg.fqils above are for illustration only. . BARRICADE AND c STRUCTI
@g (See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED LIMIT
& . . .

v 10.For more specific guidance concerning the type of work, work zone
Syl conditions and factors impacting al lowable regulatory construction speed
& zone reduction see TxDOT form #1204 in the TxDOT e-form system. BC (3) -14
N Q)
g; FILE: bo-14. dgn ons TXDOT [k TxDOT [oms TxDOT [ex: TxDOT]
ppd ©7Tx00T_Novenber 2002 o [seer]  ws [ wioemr
o REVISIONS 637532] 001 [ US 190,ETC
@ 9-07 814 oSt CouNTY SHEET N0,
Ein 13 WACO _ BELL,ETC

EXd
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TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE

TERM SIGNS

Sign supports shal |
extend more thon
172 way up the
back of the sign
substrate.
FRONT ELEVATION
Wood, metal or
Fiber Reinforced Plastic

DISCLAIMER:

K

Splicing embedded perforated squore metgl tubing in order to extend post
height will only be ol lowed when the splice is maode using four bolts, two
above and two below the spice point. Splice must be located entirely behind
the sign substrote, not near the base of the support. Splice insert lengths
should be at least 5 times nominal post size, centered on the splice and
of ot least the same gouge material.

SIDE ELEVATION
Wood

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

g8 !

@ minimun
5%
2§
28 3 )
co
il d :
el g
o8 | - o T
28| e Lo or 3
2T ° e T 6.0" min,
s-e - = |greater a
e | |
263 3
HH T —) |
ggt 787 Paved e — *
&ég shaulder shoul der S
g g 7
;3 % Wnen placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight ond plumb.
353 Objects shal | NOT be placed under skids as a means of leveling.
=
§f£ % % Wnen plogues ore placed on dual-leg supports, they should be attached to the upright nearest the travel lane.
w33 Supplemental ploques (advisory or distance) should not cover the surface of the porent sign.
gzd
£
2§\S Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports
,.§S sho;l 3:' will be by bolts and nuts
N aoove 51 or screws. Use TxDOT's or
355 o monufacturer’s recommended
§.,," N \ procedures for attaching sign
5§‘5 it substrates to other types of
Syo support \ sign supports
=228 shal | not /
vEs FHME protrude
58" above sign "
592 Nails shall NOT
"eo be allowed.
57 Each sign
3?;%, m shall be ottaoched

o

85
L

o0
£22

o¥

Lo

5

STOP/SLOW PADDLES

STOP/SLOW paddles are the primary method to control troffic

by floggers. The STOP/SLOW paddie size should be 24° x 24"

os detailed below. 1.

2. Wnen used at night, the STOP/SLOW paddle shall be
retroreflectorized.

3. STOP/SLOW paddles may be attached to @ staff with a minimum
length of 6' to the bottom of the sign.

4. Any lights incorporated into the STOP or SLOW poddie foces

WITHIN THE PROJECT LIMITS

CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS

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

GENERAL NOTES FOR WORK ZONE SIGNS

6.

1.
8.
9.

URAT

Contractor shall instoll and maintain signs in @ straight ond plumb condition ond/or os directed by the Engineer.
Woaden sign posts shall be painted white.
Barricodes shall NOT be used os sign supports.

All signs shall be installed in accordance with the plans or as directed by the Engineer.

Signs shall be used to regulate, warn, and

quide the traveling public safely through the work zone,

The Contractor may furnish either the sign design shown in the plans or in the "Standard Highway Sign Designs for Texas" (SHSD). The
Engineer/[nspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
from the plans. Any variotion in the plons shall be documented by written agreement between the Engineer ond the Controctor's

Responsible Person. All changes must be documented in writing before being implemented.

This can include documenting the chonges in

the [nspector’s TxDOT diory ond having both the Impecfor ond Contractor initial ond date the agreed changes.

The Contractor shall furnish s-m supports listed in the "Compliont Work Zone Troffic Control Device List® (CNZTCD). The Contractor
shall install the sign support in accordance with the manufacturer’s recommendations. [f there is a question regarding installation
procedures, the Contractor shall furnish the Engineer o copy of the monufocturer's installation recommendotions so the Engineer con
verify the correct procedures ore being fol lowed.

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

or morred reflective sheeting os directed by the Engineer/Inspector.

damaged

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

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

RK__(. ef i ne: the "Tex Uniform Traffic trol ices" Port

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

a.
b.

Long-term stationary - work that occupies a location more thon 3 days.

[ntermediate-term stationary - work that occupies o location more thon one daylight period up to 3 days, or nighttime work lasting
more than one hour.

Short-term stationary - daytime work that occupies a location for more than | hour in g single daylight period.

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

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

SION INTING HE IGHT

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

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

2.
+the ground.

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

4. Short-term/Short Duration signs shall be used only during daylight ond shall be removed at the end of the workday or raised to
oppropriate Long -term/ [ntermediate sign height.

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

SIZE_OF SIGNS

1. 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

1. The Controctor shall ensure the sign substrote is installed in occordonce with the monufocturer's recommendotions for the type of sign
support that is being used. The CNZTCD Iists each substrate that can be used on the different types and models of sign supports.

2. "Mesh” type moterials are NOT an approved sign substrate, regardiess of the tightness of the weave.

3. A1l wooden individual sign panels fabricoted from 2 or more pieces shall hove one or more plywood cleat, 1/2" thick by 6" wide,

2.
3.

1.
2.

fostened to the back of the sign ond extending fully across the sign. The cleat shall be attached to the back of the sign using wood
screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spaced ot 6"
centers, The Engineer may approve other methods of splicing the sign face.

REFLECTIVE SHEETING

All signs shall be retroreflective ond constructed of sheeting meeting the calor 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).

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

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

All sign letters ond numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
Administration (FHWA) and as published in the "Standard Highway Sign Design for Texas" manual. Signs, letters and numbers shall be of
first class workmanship in occordance with Department Standards and Specifications.

REMOVING OR _COVERING

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

Long-term stationary or intermediate stationary signs installed on square metal tubing may be turned away from traffic 90 degrees when

the sign message is not applicable.

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

intersections where the sign may be seen from approaching traffic.

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

When signs are covered, the material used shall be opoque, such os heovy mil black plostic, or other materials which will cover the
entire sign face ond maintain their opaque properties under gutomobile headlights at night, without damaging the sign sheeting.
Burlap shall NOT be used to cover signs.

Duct tape or other adhesive material shall NOT be offixed to o sign foce.

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

SIGN_SUPPORT WEIGHTS

Where sign supports require the use of weights to keep from turning over,

the use of sandbags with dry, cohesionless sand should be used.
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§ shall only be as specifically described in Section 6E.03 2. Wnen permonent regulatory or warning signs conflict with work zone conditions, 2 ;;?ni:i‘n a ;:;:;?w;;::'fm' To keep the sand from spilling ond to > Traffic
) Hond Signaling Devices in the TMUTCD. remove or cover the permanent signs until the permanent sign messoge matches 3. Rock, concrete, iron, steel or other solid objects shall not be permitted Operations
= the roodway condition. . for use s sign support weignts. I Texas Department of Transportation Shviston,
S 3. When existing permanent signs ore moved ond relocated due to construction 4. Sondbogs should weigh o minimm of 35 Ibs ond o moximum of 50 Ibs.
i purposes, they shall be visible to motorists at all times. 5. Sandbags shall be made of @ durable material that tears upon vehicular
E:‘l 4. 1f existing signs are to be relocated on their original supports, they slu‘:II be impact. Rubber (such as tire inner tubes) shall NOT be used.
Z| installed on crashworthy boses 0s shown on the SMD Standard sheets., The signs 6. Rubber bal | N .o o
I N asts designed for channelizing devices should not be used for
<o shal | meet the required mounting hefghts shown on the BC Sheets or the SMD ballost on portable sign supports. Sign supports designed and manufactured BARR l CADE AND CONSTRUCT ION
a7 Standords. This work should be paid for under the appropriate poy item for with rubber bases moy be used when shown on the CNZTCD Iist. TEwmARY SIGN mTES
<8 oa- relocating existing signs. . 7. Sondbags shal | only be placed along or laid over the base supports of the
S 5. 1f permanent signs are to be removed and relocated using temporary supports, traffic control device ond shall not be suspended above ground level or
ol the Contractor shall use crashworthy supports as shown on the BC sheets or the hung with rope, wire, choins or other faosteners. Sandbags shall be placed
85 CWZTCD. The signs shall meet the required mounting heights shown on the along the length of the skids to weigh down the sign support,
&5 BC Sheets or the SWD Stondards during construction. This work should be paid 8. Sandbags shal | NOT be placed under the skid and shall not be used to level Bc (4) -14
o9 for under the oppropriate poy item for relocoting existing signs. sign supports placed on slopes.
N> 5 6. Any sign or traffic control device that is struck or domaged by the Controctor FLAGS ON SIGNS e be-l4.don on: TXDUT‘\W TXDOT\M‘ TXDOT_Jox: Tx0OT
N or his/her construction equipment shall be replaced as soon as possible by the i i . (©TxD0T November 2002 cont [sect 408 HIGHAAY
=+ 4" ¢ N oS y 7l 1. Flags may be used to draw gttention to warning signs. Wnen used the flag
oo " Back .,.,2. Rea o - Oronge Contractor to ensure proper guidonce for the motorists. This will be subsidiory shall be 16 inches square or larger and shall be orange or fluorescent REVISIONS 637532] 001 | US 190,ETC
EE‘ uo:a 8§ Border - Wnite Legend & Border - Black to ltem 502. red-orange in color. Flags shall not be allowed to cover any portion of 2_—07 8-14 DisT counTY [ seeer vo.
3] fhe sign face. 13 lwaco BELL,ETC | 8
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DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

Max imum 24 2%6 Sign Sign |
Voximm 4xa _ AN | i - Post post—{| |
H sign face
21 sa. 1. of wood / 2x6 "
Ve sign face A post  2x 270 26 -
A N Ve &
25 n n ¢ > ) o P
°-2 H
55 hoon . < «
g ax4 \ "
28 wood % axa v 60" ax4 Qs
26 . sirodle
€og - block block
-9 / post 2
“ud
‘gg: V/ _L K 34" min, in | optional
- m l H f 9 trong soils inforci
e85 = = Length of skids may 48’ s rong soils, | reinforcing
=+8 Top dxa be increased for minimun 55° min. in | sieeve " min, i Bose
28 wood K sof I . 37 min i | see tne cnzico|| [ Post
e See BC (4) post additional stobility. weak soils. “s2 !aroe" strong soils, t " i
=2 for sign 2x4 x 407 Top than sign 55° min. in or embedment.
Pt 30" heignt 24" ax % See BC(4) 2t snonor St post) x 18 veck i Is.
23 -1 i 24" x4 brace ichor
_g§§ requirement 2%6 ':ei:rl'?' 44 (174" 1arger Ana.?f Stub
83, Il requirement 3/8" bolts w/nuts than sign (174 :crger
s I [ i} L or 3/8" x 3172 post) ———= than sign
ggg - - =1 oK min.) lag post) i
ca L | L | screws
*‘§° I 1 I 1 OPTION 1 OPTION 2 OPTION 3
40" 36" 4x4 block 4x4 block N (Anchor Stub) A .
ESE froms stee Stoe (Direct Embedment) (Anchor Stub and Reinforcing Sleeve)) WING CHANNEL
St PERFORATED SQUARE METAL TUBING LoD SRl cegese
2
832 SKID MOUNTED WOOD SIGN SUPPORTS GROUND MOUNTED SIGN SUPPORTS
22y
°
v LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS [J . - 3
114 Refer to the CWZTCD and the manufacturer’s installation procedure for each type sign support.
§>b The moximum sign squore footage shall adhere to the monufocturer's recommendation.
E‘gg Two post installations can be used for larger signs.
I}
§§§ 16 sq. ft. or less of any rigid sign e WEDGE ANCHORS
58, 9 sq. ft. or less- substrate Iisted in section J.2.d of Dic. (typ) Both steel ond plastic Wedge Anchor Systems as shown
289 lOmn.ex"ruoea the CWZTCD, except 5/8" plywood. ¥ on the SWD Stondord Sheets moy be used 0s temporary
3\5w ° thinvall plost] 172" plywood is allowed. ’ sign supports for signs up to 10 square feet of sign
uaé hinvall plostic face. They may be set in concrete or in sturdy soils
- E sign only i: ap(;rovgd by the Enginesr. (See web oddagss for
p&2 “Traffic Engineering Stondard Sheets” on BC(1)).
ékt D 3/8" x 3" gr. 5 bolt * 18"
522 (2 per support) joining
sk 2 b suport foiing - OTHER DESIGNS
_'_‘ge MORE DETAILS OF APPROVED LONG/INTERMEDIATE
£ o N AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
3t o Direction CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
s 3/4" x 1 3/4" x 11 foot of Troftic
$882 1A x 134T X oo GENERAL NOTES
£882
JEao 12 go post .
533.‘3 ;/(m NOT SPLICE) 13/4 " x 13/4 " x 129" Nominal |yymoer| ~ Moximum | Minimum | Drilled 1. Nails may be used in the assembly of wooden sign
ot of N (hole to hole) 12 ga. support Post of Sq. feet of Soil Hole(s) supports, but 3/8" bolts with rms.o' 3/8" x 372"
2 L. 1 1.3/4" galv. round telescopes into sleeve Size |Posts| Sign Foce | Embedment[Required ;:gnxze’;f' Must be used on every joint for final
o xo [l on.
a with 5/16" holes \ . 4 x4 | 12 36" NO
N or 1 3/4" x 1 3/4" i . et
N i " . " ~ 4x4 2 21 36" NO 2. No more thon 2 sign posts shall be placed within a
N square tubing 13/4" x13/4° x 52" (hole S X6 T il 36" YES 7 ft. circle, except for specific moteriols noted on the
o} to hole) 12 ga. square perforated - CWZTCD List,
Uprignt must R tubing diagonal brace - 4x6 2 36 36 YES :
'elefcone’to . X \ q4— — - 3. Wnen project is completed, all sign supports ond
provide 7 ""2'" N WOOD POST SYSTEM FOR GROUND foundations shall be removed from the project site.
above  pavemen 8" |1 13/ x 134" x 32° (hole . MOUNTED SIGN SUPPORTS This will be considered subsidiory to Item 502.
N to [tole) 12 ga. square perforated s
Q== tubing cross brace [ see BC(4) for definition of “Work Duration.”
8 : Wood si sts MUST be one piece. Splicing will
o W . 3/8" X 4-1/2 gr. ¥ 9n po piece. ng
< 5 {?/ 5 BOLT (TYP.) N == N NOT be allowed. Posts shall be painted white,
& > N A See the CHZICD for the type of sign substrate
9 pin at angle o - o that can be used for each approved sign support.
g R R needed to < ~! &
I D E— match sideslope
E 36" o O’Q 13747 x 1 3/4 " x 129" SHEET 5 OF 12
2.5 . (hole to hole) . Traffic
E / a1/16 12 ga. square O%e_r_at_lons
Z Welds to start on 7 perforated . ivision
S opposite sides H tubing upright I Texas Department of Transportation Standard
N going in opposite H
E:" directions. Minimum e H -
z weld, do not -2"x 2" x
=2 bock 111 puddle. H 12 go. 2 x 5o Comletaly veided BARRICADE AND CONSTRUCTION
9 y H upright (he
n? H ole to hole)
. T 12.go. perorcted TYPICAL SIGN SUPPORT
S| ve weld starts here T tubing skid- 2" x 2" x 8"
T 7 9 Ll
starts
ol here weld 5° (hole to hole)
S % # 12 go. squore
5 SINGLE LEG BASE . per forated -
RE: Side View L 32 | tubing sleeve BC(5)-14
IE . welded 1o skid FILE: be-14. dgn ons TXDOT [k TxDOT [oms TxDOT [ex: TxDOT]
ppd €0 ©7Tx00T_Novenber 2002 o [seer]  ws [ wioemr
o REVISIONS 637532] 001 [ US 190,ETC
£g SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS 901 814 [ e
30 7-13 EACO BELL,ETC | 9
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WEW HOT LN USE. REUNE THE POUS FROU THE RIGHT-OF-JAY OR PLACE THE POS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
¢ L (The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
> 1. The Engineer/Inspector shall approve all messages used on portable I . . . .
s§ changeable message signs (PCNS). Phase 1: Condition Lists Phase 2: Possible Component Lists
5% 2. Mgssoges on PCMS should contain no more mor: 8 words (about 'ou: to_
2€ Glont charogters per word), not including sirple words such s 10, Road/Lone/Ramp Cl List Action to Take/Effect on Travel Location Warning *x Advance
£6 . 'y v 1t H . . . . .
§§§ 3. Messages should consist of a single phose, or two phases that 0a ane/Romp osure Lis Other Condition List List List List Notice List
v alterngte. Three-phase messages are not allowed. Eoch phase of the _
a5t | T srouts convey o sigle g, o st e ocerstoca Closen e ey REPATRS Ricat x NS i xcxx LT o e
o itself. )
z:§ 4. Use the word "EXIT" to refer to an exit ramp on o freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
Bas “EXIT CLOSED. " Do not use the term "RAMP, "
':,Eg 5. Alwoys use the route or interstate designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
<o along with the number when referring tfo a roodway. CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
§'§'§ 6 Wihen I use the batton of a stotionory POUS messoge panel should be AT SH XXX XXX_FT XXXX FT X _EXITS RD EXIT CROSSING XX_MPH X PM-X AM
535 | 1. e nossoge rerm WEEKEND" Snauid be vsed only 11 e vork is 10
§8«3 start on Saturday morning and end by Sunday evening of midnignt. ROAD RIGHT LN RIGHT LN mg;gu UTSE Uss-iin NEXXT MQSSS‘;’“ aggégi
29 Actual days and hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS Ic EXIT XXX
2ce is to begin on Friday evening ond/or continue into Mondoy morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
)-,§° 8. The Engineer/Inspector moy select one of two options which are avail-
23s able for displaying o two-phose message on @ PCMS. Each phose moy be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
'é\'c’n disployed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC UsS XXX I-XX E Us XXX SPEED MAY XX
Gt 8 Do not rica messages or ords Inciuded ;',' 9 messoge. The messae CLOSED OPEN XXXX FT XXX FT SOUTH TO 1-XX N EXIT XX MPH
083 steady burn or continuous while displaye
XY 10. Do not present redundant information on a two-phaose message; i.e., HT AY X-X
5 : keeping two lines of the message the some ond chonging the third line. CE;‘LER DALYATN[EME GL&C:/SEEL LI’.'\:&ENVEESN TRUUSCEKS w:(;;“ XXXTXOXXX RLIAGNE ’;X PM -
N 58 11. Do not use the word "Danger" in message. T A
g>‘g 12. Do not display the messoge "LANES SHIFT LEFT" or “LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT uUs XXX N TRUCKS XXXXXXX EXT XX AM
on a PCMS. Drivers do not understond the message.
E‘g.(‘.’ 13. Do not display messages that scroll horizontally or vertically across NIGHT I1-XX SOUTH DETOUR ROUGH WATCH EXPECT Us Xxx USE NEXT
333 the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS T0 CAUTION FRI-SUN
§;~ 14. The '0"0"';2? 'gm lists wgae‘;w;:ghwdzsw ":;"W v"g*;: that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
i are occep’ e for use on 0 N wort inao rase mus
§§3 :‘;f;"{gfe;”ﬁ?:g; Yords or prases of on fhis list should rot be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
5 p " XT DELAYS T0 SAFELY TO
2ag 15, PCMS character height should be at least 18 inches for trailer mounted LANES CLOSED PAST NE
gg‘é units, They should be visible from at least 1/2 (.5) mile ond the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
should be legible from ot least 600 feet ot night and 800 feet in
5% daylight., Truck mounted units must have a character height of 10 inches EXIT RIGHT LN BUMP Us XXX REDUCE END DRIVE NEXT
§:§ 1% g.'gn"ll‘s’ "9"39"”';;":: g' '903' ‘g° '93;9 boord rather th CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
0 ine of tex e centered on message ras an
©80 fofs o igns Justiried CLOSED X MILES XXX _FT USE CARE AUG_ XX
£- 17. If disabled, the IS should defoult to an illegible display that will
2% not _olarm motorists and will only be used to alert workers thot the MALL X LANES TRAFFIC LANES % USE WATCH TONIGHT
5,2 PCMS has mol functioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
&$§E bors is oppropriate. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
g: @
Sgoe XXXXXXXX STAY
g"gf WORD OR PHRASE | ABBREVIATION || WORD R PuRASE | ABBREVIATION CBLVD * LANES SHIFT in Phose 1 must be used with STAY IN LANE in Phase 2. IN ¥ % % See Application Guidelines Note 6.
a %o LOSED LANE
Access Road ACCS RD
Alternate ALT
A A
B::"u;tw'e Bzgr RTE APPLICATION GUIDELINES WORDING ALTERNATIVES
Boulevord BLVD 1. Only | or 2 phases are to be used on @ PCKS, 1. The words RIGHT, LEFT ond ALL con be interchonged as appropriote.
| __Bridge BROG 2. The 1st phase (or both) should be selected from the 2. Roadway designations 1H, US, SH, FM ond LP con be interchanged as
|—Connot CANT Nor th N "Road/Lane/Ramp Closure List” and the "Other Condition List". appropriate.
Center _ CIR Nor thbound (route) N 3. A 2nd phase can be selected from the "Action to Take/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N ond S) con
(‘Iongz;ruchon CONST AHD :“"'"0 :;"‘G on Travel, Location, General Warning, or Advance Notice be interchanged as appropriate.
oad Phase Lists". 4. Highway names ond numbers replaced s oppropriate.
| CROSSING ___ IXING _____ [[TRignht Lane RT_LN 4, A Location Phase is necessory only if a distance or location 5. ROAD, HIGHWAY and FREEWAY con be interchanged as needed.
| Detour Route  [DETOUR RTE [ Soturdoy SAT is not Included in the first phose selected. 6. AHEAD moy be used instead of distonces if necessary.
§ Do Not DONT [Service Rood  [SERVRD | 5. If two PCMS are used in sequence, they must be separated by 7. FT ond M1, MILE ond MILES interchanged as appropridte.
H Eost E Shoulder SHLDR o minimum of 1000 ft, Each PCMS shall be Iimited to two phases, 8. AT, BEFORE ond PAST inferchanged os needed.
N | Eostbound [ (route) B l['Siippery LIP and should be understandable by themselves. 9. Distances or AHEAD can be eliminated from the message if o
b | Emergency ___ [EMER ___ 1[South 6. For advance notice, when the current dote is within seven doys location phase is used.
3 Emer Vehicle | EMER VEH | ["Southbound route) S of the actual work date, calendor days should be replaced with
2 | Entrance, fnter 1ENT [Speed PD days of the week. Advance notification should typically be for
v | _Express Lone E;:“I;N Street ST no more than one week prior to the work.
‘E ) ;xxe::? XXXX FT %’mm %m SHEET 6 OF 12 —
09 Anheod FOG_AHD ® raffic
o ey AT, FRT | ooy i PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR >t Operations
S| ceevoy Blocked MY BLKD [ To Downtown —[T0 DWIN___| CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | GnEer,
Rl [Hiozordous briving [z oRIvING —| [are— TS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Ed Hozordous Mater ig|| HAZWAT UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION
z3 oo el ] e Tuesday TUES '
. Vebtare: 2 —l B L OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
Ei %W %'m: ,_VEHS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
v F——— T | _Worning WARN
§2 InforngfTon I¥0 Weanesdoy WED FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
% unction Ji [Meiont Limit __WT LIMIT | 1. When Full Motrix PCMS signs are used, the charocter height ond legibility/visibility requirements shall be maintoined as Iisted in Note 15 under "PORTABLE
SF [lerr L . o CHANGEABLE. MESSAGE SIGNS" obove
SE eft létll;\;d 3 a':gsm —;’:—f'w-ﬁ%ﬁ%ﬁtw— 2. When symbol signs, such as the .'Flooosr Symbol " (CW20-7) ore represented graphically on the Full Motrix PCMS sign ond, with the opproval of the Engineer, it BC (6) " 1 4 : :
= |__Lone L! Witi Nt |wonT | shall maintain the legibility/visibility requirement listed above. FILE: be-14. dgn on: TxDOT [ck: TxDOT [ow:  TxDOT [ck: TxDOT|
Sl igertee LIR LEVEL LBiLl fot R 3. When symool signs are represented araphically on the Full Motrix PONS, they shall only supplenent the use of the static sign represented, and shall not substitute | ©Tuoor November 2002 on [ | v
- infenonce for, or replace thot sign. REVISIONS 637532] 001 | US 190,ETC
frepw) Roagway 4, A full motrix PCNS may be used to simulate o fiashing orrow board provided it meets the visibility, flash rote ond gimming requirements on BC(T), for the 9-07 8-14 et ‘ oy ‘ I e
EE designation # IH-nun " T v S » FM-number same size arrow. 713 EACO BELL, ETC 10
100
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1. Barrier Reflectors shall be pre-qualified, ond conform to the color and
reflectivity requirements of DMS-8600. A Iist of prequalified Borrier
Reflectors can be found at the Material Producer List web oddress
shown on BC(1),

2. Color of Barrier Reflectors shall be as specified in the TMUTCD. The
cost of the reflectors shall be considered subsidiory to Item 512.

Borrier
Reflectors

No warranty of any

CONCRETE TRAFFIC BARRIER (CTB)

tal

Where traffic is on one side of the CTB, two (2) Borrier Reflectors
shal | be mounted in approximately the midsection of each section of CTB.
An alternate mounting location is uniformly spaced ot one end of each
CTB. This will allow for attachment of a barrier grapple without
damaging the reflector. The Barrier Reflector mounted on the side of
the CTB shall be located directly below the reflector mounted on top of
the barrier, as shown in the detail above.

4. Where CTB separates two-way traffic, three borrier reflectors shall be
mounted on each section of CTB. The reflector unit on top shall have
two yellow reflective faces (Bi-Directional)while the reflectors on each
side of the borrier shall have one yellow reflective face, os shown in
the detail above.

5. When CTB seporates troffic troveling in the same direction, no borrier
reflectors will be required on top of the CTB.

6. Borrier Reflector units shall be yellow or white in color to match
the edgeline being supplemented.

7. Maximum spocing of Borrier Reflectors is forty (401 feet.

8. Pavement markers or temporary flexible-reflective roadway marker tabs
shal | NOT be used os CTB del ineation.

9. Attachment of Barrier Reflectors to CTB shall be per manufacturer’s
recommendat ions.

10.Missing or domaged Borrier Reflectors shall be replaced os directed
by the Engineer.

11.Single slope barriers shall be delineated os shown on the obove detail.

TxDOT gssumes no responsibility for the conversion

See D & OM (VIA)

Borrier Reflector on

16" tall plastic b(ocke'\

Max. spacing of barrier
reflectors is 20 feet.

Attach the delinegtors as per
manufacturer’s recommendations.

LOW PROFILE CONCRETE BARRIER (LPCB)

recommendot ions.

DEL INEATION OF END TREATMENTS

END TREATMENTS FOR
CTB’S USED
IN WORK ZONES

End treotments used on CTB’s in work
zones shall meet crashworthy stondards
0s defined in the National Cooperative
Highway Reseorch Report 350. Refer to
the CWZTCD List for approved end
treatments and manufacturers.

BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS

Install a minimum of
3 Barrier Reflectors
os per monufocturer’s

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

WARNING LIGHTS

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

DISCLAIMER:

1. Warning lights shall meet the requirements of the TMUTCD.

2. Warning lights shall NOT be installed on barricades.

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
areqa. Their use shall be 0s 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 Material Specification DMS-8300.

4. Type-C ond Type D 360 degree Steady Burn Lights are intended to be used in o series for delineation to supplement other traffic control
devices. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "SB".

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.
6. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certificotion. The warning Iight monufocturer will
certify the warning lights meet the requirements of the latest 1TE Purchase Specifications for Flashing ond Steady-Burn Worning Lights.
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.
8. The locotion of worning lights ond worning reflectors on drums shol| be s shown elsewhere in the plons.

WARNING LIGHTS MOUNTED ON PLASTIC DRUMS

Type C Warning Light or

opproved substitute mounted on a 1. Type A flashing warning lights ore intended to warn drivers that they are opproaching or ore in a potentially hozardous area.

drum adjacent to the travel way. 2. Type A random flashing warning 1ights are not intended for delineation ond shall not be used in a series.

3. A series of sequential flashing worning lights ploced on chonnelizing devices to form a merging toper may be used for delineation. 1f used,
the successive flashing of the sequential warning lights should occur from the beginning of the taper to the end of the merging taper in
order to identify the desired vehicle path. The rate of flashing for each light shall be 65 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
changes, on lane closures, and on other similar conditions.

5. Type A, Type C ond Type D warning lights shall be installed ot locations as detailed on other sheets in the plons.

6. Worning lights shall not be installed on o drum that has o sign, chevron or vertical panel.

7. The maximum spacing for warning lights on drums should be identical to the channelizing device spacing.

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING LIGHTS

Arrow Boords may be located behind channelizing devices in place for a shoulder
taper or merging taper, otherwise they shall be delineated with four (4) channelizing
devices placed perpendicular to traffic on the upstream side of traffic.

The Flashing Arrow Boord should be used for all lgne closures on multi-lane roodwoys, or slow
moving maintenance or construction activities on the travel lanes.

2. Floshing Arrow Boords should not be used on two-lone, two-way roadways, detours, diversions
or work on shoulders uniess the "CAUTION" display (see detail below) is used.

3. The Engineer/Inspector shall choose oIl appropriote signs, barricades and/or other traffic
control devices that should be used in conjunction with the Flashing Arrow Board.

4, The Flashing Arrow Board should be able to display the following symbols:

°
.
.
.
°
o o OR o
°
° ..
° ° ° °
.
4 CORNER CAUTION ALTERNATING DIAMOND CAUTION .

° ° ° ° ° °
° . ° . . °
© 000 00 o e o 00 00 0 . . °

° . . . °
o ° ° ° ° (]

DOUBLE ARROW LEFT & RIGHT CHEVRON ARROW

LEFT & RIGHT

bd

The "CAUTION" display consists of four corner lamps flashing simultaneously, or the Alternating

Diamond Coution mode as shown.

6. The straight Iine caution display is NOT ALLOWED.

7. The Flashing Arrow Boord shall be copable of minimum 50 percent dimming from raoted Iomp voltoge.
The flashing rate of the lamps shall not be less than 25 nor more than 40 flashes per minute.

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

9. The sequential arrow display is NOT ALLOWED.

10. The flashing arrow display is the TxDOT stondord; however, the sequential Chevron
disploy moy be used during doylight operations.

11, The Flashing Arrow Board shal | be mounted on @ vehicle, trailer or other suitable support.

12. A Flashing Arrow Board SHALL NOT BE USED to laterally shift traffic.

13, A full matrix PCMS may be used to simulate a Flashing Arrow Board provided it meets visibility,
flosh rate ond dimming requirements on this sheet for the some size arrow.

14, Minimum mounting height of trailer mounted Arrow Boords should be 7 feet from roodwoy

to bottom of panel.

REQUIREMENTS
WINTVOW
MINIMUY | MINIMUM NUVBER
PR Tsize | oF pane Lawes | VOIS LLTY ATTENTION WHEN NOT IN USE, REMOVE
N Floshing Arrow Boards THE ARROW BOARD' FROM THE
B | 30 x 60 13 3/4 mile shol | be equipped with RIGHT-OF -WAY OR PLACE THE
- onotic ot Lces. ARROW BOARD BEHIND CONCRETE
C |48 x9% 15 ) mile outonatic dimming devices TRAFFIC BARRIER OR GUARDRAIL.

FLASHING ARROW BOARDS

SHEET 7 OF 12
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® Traffic
Operations
I Texas Department of Transportation s’i;“,’,ﬂ;’}'d

TRUCK-MOUNTED ATTENUATORS

1. Truck-mounted ottenuators (TMA) used on TxDOT facilities

z must meet the requirements outlined in the National BARR I CADE AND cms'l'Ruc'l' lm
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 Cooperative Highway Research Report No. 350 (NCHRP 350)

k4 discretion of the Contractor unless otherwise noted in the plans. or the Manual for Assessing Safety Hardwore (NASH). ARRW PANEL REFLEchS

Iy 2. The warning reflector shall be yellow in color and shall be manufactured using a sign substrate approved for use with plastic drums |isted 2. ::f: ;0“""\: CNZTCD for the requirements of Level 2 or 1) £

v on the CNZTCD. v d .

s 3. The warning reflector shall have o minimun retroreflective surface area (one-side) of 30 square inches. i m“ to the “:rz;cn for o list of °g°f?x:fw?s‘:3;meo WARNING LIGHTS & ATTENUATOR

o Warning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. . i frgglm’g” ed on freeways unless o

S or squore.Must hove a yellow 5. Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 5. A TMA should be used onytime that it con be positioned BC ( 7) - I 4

S reflective surfoce area of at least attaches to the drum. B . . R B - . f 30 to 100 feet in advance of the area of crew exposure

4 30 squore inches 6. The side of the warning reflector facing approaching troffic shall have sheeting meeting the color ond retroreflectivity requirements for without adversely affecting the work per!‘o(mcr.uce. Flie: be-14. dan on: TxDOT ‘cx: TxDoT\nw: TXDOT \cx: TXDOT|

N DNS 8300-Type B or Type C. . . . 6. The only reoson 0 TMA should not be required is when a work

= 7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. area is spread down the roadway and the work crew is an ©TxDOT _Noverber 2002 cont [secr] w8 [ HIGHHAY

- 8. The warning reflector should be mounted on the side of the handle nearest approaching troffic. extended distonce from the TMA. REVISIONS 637532 001 | US 190,ETC

=t 9. The maximum spocing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 oisT counTy [ seeer vo.

<~ 7-13

34 waco _BELLETC | 11

Tor




DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444
GENERAL NOTES

1. For long term stationary work zones on freeways, drums shall be used as Handle 18" min
the primory chonnel izing device.
2. For intermediate term stationary work zones on freeways, drums should be Top should not 9/16" dia. (typ)

. used os the primary chonnelizing device but moy be replaced in tongent allow collection for mounting
§§ sections by vertical panels, or 42" two-piece cones. In tongent sections of '9'9' or signs ond.
“? one-piece cones may be used with the approval of the Engineer but only debris worning lights
°§ if personnel are present on the project ot all times to maintgin the -
2§ cones in proper position ond location. 4" max
5; 3. For short term stationary work zones on freeways, drums are the preferred 4" min
t channelizing device but may be reploced in topers, tronsitions ond tangent 8" max
g+ sections by vertical panels, two-piece cones or one-piece cones as (typ) Eoch drum shal | hove
ob approved by the Engineer. o ';'g'";!"“ 3 oronge
zw 4, Drums and ol | related items shall comply with the requirements of the m. T ! eAs r;pe§ 18" x 24" Sign 12" x 24"

2 current version of the "Texas Manual on Uniform Troffic Control Devices” r:;'l'gc’).'s: sn;:'f° (Maximum Sign Dimension) Vertical Panel

(TMUTCD) ond the “Compliant Work Zone Troffic Control Devices List" 2" max vith fhe o s";"g Chevron CH1-8, Opposing Traffic Lane mount with diogonols

kv3 (CWZTCD). (+yp.) Being oronen D Divider, Driveway sign D700, Keep Right  sioping down towards
' 5. Drums, bases, ond related materials shall exhibit good workmanship and 9 ge. R4 series or other signs as approved travel woy
2§ shall be free from objectionable marks or defects that would adversely £ ] by Engineer
33 offect their appeorance or serviceability. o,
s 6. The Contractor shall have a moximum of 24 hours to replace any plastic E3E]
gg ;::sd;ﬁ::\;-;::? ;:*;eglocm'ozzige Engineer/I[nspector. The replace- Pl)’VIOOd, Aluminum or Metal sign
Sa per . substrates shall NOT be used on

§ GENERAL DESIGN REQUIREMENTS plastic drums
‘28 Pre-qualifiea plastic drums srnll.nee' m? fol lowing requirements: Toper to ol low

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

-1 be the top portion and the "base” shall be the bottom. i

£ 2. The body ond base shal I lock fogether in such o mamer that the body o of 3 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED

separates from the base when impacted by a vehicle traveling ot o speed drums ON PLASTIC DRUMS
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. s . :

4. Drums shall present a profile that is o minimum of 18 inches in width This detail is not intended substrates listed on the CWZTCD.

. . . . . f for fabrication. See note 3
at the 36 inch height when viewed from any direction. The height of ond the CWZTCD 1ist for

Bose (36"
dia, max)

4" max

Signs used on plastic drums shall be manufactured using

is governed by the "Texas Engineer

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

5
§
2
2
H
:
5 drum |:r|i' (l:o% En::'alled on base) shall be a minimum of 36 inches and CW1-6L 5 240 | providers of oved 2. g&\::o:: and 2"7 gk:ﬁ signss wi'hron ogmg background
©wa Q moximum o inches. approv 0 monufaoctured wi ype Bp or Type Cg Oronge
.y 5. The top of the drum shall have a built-in handle for easy pickup ond y > Detectable Pedestrion sheet ing meeting the color ond retroreflectivity requirenents
bS shal | be designed to droin water ond not collect debris. The handle - g of DMS-8300, “Sign Face Materiol," unless otherwise
oy shal | have o minimum of two widely spaced 9/16 inch diameter holes to specified in the plans,
S% allow attachment of a warning light, warning reflector unit or approved
o5 compliant sign, 12" 3. Vertical Panels shall be monufactured with oronge and white
29 6. The exterior of the drum body shall hove o minimum of four alternoting Continuous smooth sheeting meeting the requirements of DMS-8300 Type A
£- orange and white retroreflective circumferential stripes not less thon . roil for hond trailing Dioognol stripes on Vertical Ponels shall slope down toword
3 4 inches nor greater thon 8 inches in width. Any non-reflectorized 36 the intended traveled lone.
%% spoce between any two adjacent stripes shall not exceed 2 inches in 4. Other sion messages (text or symolic) may be used as
-1 i . i a X 3 i u [
&8 width, . . o gimenet
393 7. Bases shall have o moximum width of 36 inches, a moximum height of 4 36" 8 owjoved by mg Eno-neer..s-on a:mens:ons shall not exceed
<22 inches, and o minimum of two footholds of sufficient size to allow bose Iar:n:ha§ r'|" :!g"‘ defn'm"'“a': rlmth, except for the RY
3 o 10 be held down while separating the drum body from the base. series signs discussed in note elow.
£c 8. Plostic drums shall be constructed of ultra-violet stabilized, oronge, . . N . .
e x high-density polyethylene (HDPE) or other approved material. 5. Signs shal | be installed using @ 1/2 inch bolt (naminal)
9, Drum body shall have o maximum unbal lasted weight of 11 1bs, and nu'.. two washers, and one locking washer for each
10.Drum ond base shal | be morked with monufacturer's nome and mode! number. connection.
4" White Detectable Edge 6. Mounting bolts ond nuts shall be fully and
RETROREFLECTIVE SHEETING adequately torqued. Bolts should not extend more than 1/2
—~ inch beyond nuts.
1. The stripes used on drums shall be constructed of sheeting meeting the
color ond retroreflectivity requirements of Departmental Moterials 7. Chevrons moy be placed on drums on the outside of curves,
Specification DMS-8300, "Sign Face Materials.” Type A reflective on merging tapers or on shifting tapers. When used in these
sheeting sholl be supplied unless otherwise specified in the plans. 2" Max. locotions they moy be placed on every drum or spaced not
2. The sheeting shall be suitable for use on and shall adhere to the drum more than on every third drum. A minimum of three (3)
surface such that, upon venicular impact, the sheeting shall remain should be used ot each location called for in the plans.
é odhered in-ploce and exhibit no delominating, cracking, or loss of
K r:;;:;:flecﬂv“y other than that loss due to abrosion of the sheeting 8. R9-9, R9-10, RO-11 ond R9-110 Sidewalk Closed signs which
n DIRECTION INDICATOR BARRICADE DETECTABLE PEDESTRIAN BARRICADES rratol oF e Eagteg o2 founTed on pldstic aruns, with
o . 1. When existing pedestrion facilities are disrupted, closed, or )
Z 1. The Direction Indicator Barricade may be used in tapers N . Sittes .
3 BALLAST Ironairions, and other oreas where eecific directionl relocated in o TTC zone, the temoorary facilities shall be
M guidance to drivers is necessary. detectable and include occessibility features consistent with
3 1. Unballosted bases shal | be large enough to hold up to 50 Ibs. of sond. 2. If used, the Direction Indicator Barricade should be used ;:‘ '“"‘-"f ?““":""" :"’ 7"‘?""&?:?“"""" f?"“"’;h SHEET 8 OF 12
§ This base, when filled with the ballast material, should weigh between in series to direct the driver through the transition ond into 2 cl:;:q":mwzl';'“sa'*v‘;:‘#‘mﬂmmc’:lnmu y ‘-':’n e - Tratic
b 35 Ibs (minimum and 50 Ibs (maximum). The bal last may be sand in one the intended travel lane. Vit 0 visuar Gleabiiity troveling witn the ofd of o lono cane Operations
Z to three sandbags separate from the base, sand in a sand-filled plastic 3. The Direction Indlcator Borricade sholl consist of One-Direction €nall be placed ocross the full width of the closed sidewol k " Division
i Large Arrow (CW1-6) sign in the size shown with a black arrow placed across ul 1 wi o e closed sidewalk. Texas Department of Transportation Standard
3 base, or other ballasting devices as opproved by the Engineer. Stacking 3. Detectable pedestrian borricades similor to the one pictured
. . on o background of Type Bp or Type Cp_ Oronge retroreflective sheeting P ©
N of sandbags will be allowed, however height of sandbags obove pavement above a roil with Type A retroreflective sheeting in olternating 4" above, longitudinal chonnelizing devices, some concrete
i surface may not exceed 12 inches. white and orange stripes sloping downword at on angle of barriers, ond wood or cnafn Iink fencing with g continuous
E% 2. Boses with built-in ballast shall weigh between 40 Ibs. ond 50 Ibs. 45 degrees in the direction rood users are to poss. Sheeting types detectable edging con satisfoctorily delineate o pedestrion BARRICADE AND CONSTRUCT ION
ﬁ; Built-in ballast can be constructed of an integral crumb rubber base or sholl be os per DMS 8300. 4 "’:z rope, or plgstic chain strung bet devices ore not
w2 a solid rubber bose. 4. Double arrows on the Direction Indicator Barricade will not be . . " * Twee; b
29 3. Recycled truck tire sidewalls may be used for ballast on drums opproved ol lowed. detectable, do not comoly with the design stondards in the CHANNEL IZING DEVICES
. . ist. Americons with Disabilities Act Accessibility Guidelines
- for this type of ballast on the CWZTCD list, 5. Approved monufacturers are shown on the CNZTCD L st R for Buildings and Fooilities (ADAAG)" and should not be used
v: 4. Tne bollast shall not be heavy objects, water, or ony material thot Ballast shall be os opproved by the monufaocturers instructions. as a control for pedestrion movemente.
Y would become hazardous to motor ists, pedestrions, or workers when the 5. Worning lights shall not be ottached to detectable pedestrion
Q& drum is struck by o vehicle. barricades. Bc (8)-14
39 5. When used in regions susceptible to freezing, drums shall have droinage 6. Detectaoble pedestrian borricodes may use 8" nominal
o3|
<E holes in the bottoms so that water will not collect and freeze becoming N;:‘coﬂe‘:“s as s::\-ﬂ O:tBC(IO) D??V‘G:?‘;?n"_"’eh:: FILE: be-14. dgn ons TXDOT [k TxDOT [oms TxDOT [ex: TxDOT]
N 0 hazord when struck by o vehicle. oy e O oo Sontinuous roll sultonle cof TX00T_Noverber 2002 cont [secr] wom Ao
~"| 6. Ballost snoll not be placed on top of drums. *rofting with no splinters, burrs, or sharp edges. © revisons 6375 32} 001 } US 190, ETC
- o N s
@y 7. Adhesives may be used to secure base of drums to pavement. 4-03 7-13 DIsT counTY. ‘ SHEET NO.
=N 907 8-14 Wacol _BELL,ETC__| 12
10:




DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

8" to 12" 8" to 12" 8" to 12" 8" to 12" 12¢ 1. The chevron sm;l:zbg olgerr"éﬁol rectangle with o
|.—-| minimum size o Yy inches,
— - 2. Chevrons are intended to give notice of a sharp GENERAL NOTES

z change of alignment with the direction of travel I. Work Zone channelizing devices illustrated on this sheet may be installed
5 > and provide additional emphasis ond guidance for in close proximity to traffic and are suitable for use on niqr.- or low
o3 T . 18" vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spacing and
5% 4" \5_ g Min. horizontal alignment of the roodway. placement is unHorv!l ond in accordonce with the "Texas Monual on Uniform
28 See > A 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices™ (TWUTCD). N Hvewle, fixed
cog : 4° note 7 2 25° M side of o sharp curve or turn, or on the for side 2. Channelizing devices sh?un on 'r;-s shs?' may have a d'l\ll?d? e, fixed or N
§£=‘ 45 g of an intersection, They shall be in line with portcblg l?ase.. The requirement for self-righting chonnelizing devices mus
55 s +— ond at right angles to approaching traffic. be specified in the General Notes or other plan sheets. .

5" 2 g Spacing should be such that the motorist always 3. Chonnel izing oev-ce? ?n salf:r-qmnq‘suppons srr\oula’ne used in :mrk §ovl|s
zeg VP-1R 5 has three in view, until the change in aligrment areas u.mefe chonne | zing devices are r?quemly mpocted by erran veh'c es
2k VP-1L ° eliminates its need. or vehicle related wind qusts making alignment of the channel izing devices

P ° L. difficult to maintain. Locotions of these devices shall be detoiled else-
6=2 Fixed Base Sur face & L 4. To be effective, the chevron should be visible where in the plans., These devices shall conform to the TMUTCD and the
oot w/ hpproved m Roadway e ;"g;gr ' 36" for at leost 500 feet. “Compliant Work Zone Traffic Control Devices List® (CHZICD).
,9§3 Adnesive Surface N 5. Chevrons shall be orange with @ black nonreflec- 4, The Contractor shall maintain devices in @ c!em condition ond replace
89 £ tive legend. Sheeting for the chevron shall be oamoqeu,‘ nonreflective, foded, or broken devices anu‘boses os feou!red by
§3m — retroreflective Type Br or Type Cr conforming to 1ne‘Eng-neef/Insnectof. The Contractor shall be required to maintain proper
ngg Self-righting L Deportmental Material Specification DMS-8300, device spacing and ol ignment. L
Zoe Support 12" minimm unless noted otherwise. The legend shall meet the 5. Portdble boses shall be fabricated from virgin and/or recycled rubber. The
'$ﬂ° :efb::'"eﬂ' B requirements of DMS-8300. portable bases shall weigh o minimun of 30 Ibs. X
N 1
i FIXED ’ Fleed bose w Joproved Ahesive 6. For Lang Term Stationory ute on tapors or © Setvean the aahesives, he Fixed mount bases 010 e boversnt o 100
‘280 —_— (Driveable Base, or Flexible transitions on freeways ond divided highways Adhesives shall be pr'eo«ea ond applied according fo the mmroctwer"s
St (Rigid or self-righting) Support con be used) self-righting chevrons may be used to supplement re ot ions,
w23 DRIVEABLE plostic druns but not fo replace plastic drums. 7. The instal lation and removal of channelizing devices shal | not couse
ox9 -
il detrimental effects to the final pavement surfaces, including pavement
r é R surface discoloration or surface integrity. Driveable bases shall not be
21;\. 1. Vertical Ponels (VP's) ore normol Iy used to chonnelize CHEVRONS permitted on final pavement surfaces. The Engineer/Inspector shall approve
£3b fraffic or divide opposing lanes of traffic. =TT ol | application and removal procedures of fixed bases.
)‘§g 8" to 12" 2. VP’'s may be used in daytime or nighttime situations.
o= — They may be used at the edge of shoulder drop-offs and
ggg —F other aregs such os lane transitions where positive
% daytime and nighttime delineation is required. The
88y Engineer/Inspector shal | refer 1o the Roadway Design
88‘ - Monual Appendix B "Treatment of Povement Drop-offs in
wg* . Work Zones" for additional guidelines on the use of —
208 24 See ; VP's for drop-offs. ) Minimom Suggested Maximum
Dgs min. , note 36" 3. VP's should be mounted back to back if used ot the edge posted| r ol T Desfrdblgh Spacing of
g 4 min. of cuts adjacent to two-way two lane roadways. Stripes Speed ormu aper Lengths Chonnel izing
:3§ are to be reflective orange and reflective white and % * % Devices
2% 5 4 should always slope downward toward the travel lane. 10° 1" 12° On a on o
-] ° 4. VP's used on expressways and freeways or other high Offset|Of fsetOffset| Taper | Tangent
.522 s?eed'rooo:?ys.' moy nOvefmofs o:m'gyo square inches 30 ws? 150 165°[ 180°[ 30" 60’
£ of retroreflective area facing troffic. BECE g T 0 T 0
«3% 5. Self-righting supports are ovailable with portable base. | 35 |- 60 205’ 225'| 245 35, 10
0,2 See "Compliant Work Zone Troffic Control Devices List" 40 265'| 295'| 320 40 80’
852 {onzTen. a5 450°| 495'| 540'| 45 90"
yoEa® 6. Sheeting for the VP's shall be retroreflective Type A 5507 T =0° -
zgo22 C ] C ] conforming to Departmental Material Specification DMS-8300, 50 500 600 100
3 ok Rigid or self-rignting - unless noted otherwise, 55 | | .ys | 3507 605’ 660' 55 110"
2 £ ! - ! 7. Wnere the height of reflective material on the vertical T T T 7 T
5 %% Banet 1436 Tnahes or greeter: o pene, siripe of LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600'] 660°) 720'| 60 | 120
PORTABLE 6 inches shall be used. 65 650'| 7T15'| 780 65 130
— 1. LCDs are crashworthy, lightweight, deformable devices that are highly visible, have good target value and can be 70 700°| 770" | 840" 70" 140"
connected together. They are not designed to contain or redirect @ vehicle on impact. S " - 757 50"
VERTICAL PANELS (VPs) 2. LCDs may be used instead of a Iine of cones or drums. . . 75 750'| 825°] 900 150
3. LCDs shall be placed in accordance to opplication and installation requirements specific to the device, ond 80 800’ | 880°| 960" 80" 160’
used only when shown on the CNZTCD Iist.
4. L2Ds should not be used fo provide positive protection for obstacles, pedestrians or workers, " *')fg‘”;" O e e o 1)
5. LCDs shall be supplemented with retroreflective delineation as required for temporary borriers ;‘P;:gm :p“:":’wm . © .
on BC(T) when placed roughly parallel to the travel lanes.
i i i 6. LCDs used os borricades ploced perpendiculor to troffic should have ot least one row of reflective
I gzlp?:zg;;O;;;?;g‘;gzglq::o‘g&e;fz sheeting meeting the requirements 'of barricade rails as shown on BC(10) placed near the top of the SUGGESTED MAX'MW SPAC ING OF
5 normal one-way roodway section to two-way LCD along the full length of the device. CHANNEL 1ZING DEVICES AND
) operation. OTLD's ore used on temporory
< 120 We-4 centerlines. The upward and downward arrows MINIMUM DESIRABLE TAPER LENGTHS
n fe—— on the sign’s foce indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS -
8 ] troffic on either side of the divider. The
@ I~ hanels. base is secured to the pavement with on 1. Water bol losted Systems used as barriers shal | not be used solely to channelize rood users, but also to protect the
E - bocm ebock adhesive or rubber weight to minimize movement work space per the appropriate NCHRP 350 crashworthiness requirements bosed on roadwoy speed and borrier opgl-co!-on.
3 coused by o vehicle impact or wind gust. 2. Woter bol Igsted systems used to cnamelfze vgnleu!cr 0foflfc‘sholl be supplemented with reorore'!ecﬂve del ineation SHEET 9 OF 12
§| 18" . L. . or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented w-'h.puvemen! markings. Tt
+| il 2. The OTLD moy be used in combination with 42* 3. Woter bollasted systems used as borriers shall be ploced in occordance to application ond installotion requirements - Ope’;,au:ns
i cones or VPs. specific to the device, and used only when shown on the CWZTCD Iist, 5 Division
= . Portable, N 4, Water bal lasted systems used as barriers should not be used for o merging taper except in low speed (less thon 45 MPH) ITexas Department of Transportation Standard
S 36 Fixed or 3. Spacing l_aetween the OTLD shall not exceed 500 urban aregs. When used on @ taper in a low speed urban areg, the taper shall be delineated ond the taper length
i Driveable Base feet, 42" cones or VPs placed between ' should be designed to optimize road user operations considering the available geometric conditions.
23 may be used, the OTLD’s should not exceed 100 foot spacing. 5. Wnen water bal losted Systems used Gs barriers have biunt ends exposed to traffic, they snould be ottenuated
05 mzﬁ 4. The OTLD shall be orange with a black non- os per monufacturer recommendations or flared to a point outside the cleor zone. BARR ICADE AND CONSTRUCT Im
N reflective legend. Sheeting for the OTLD shall
59 — o s be refroreflective Type Br or Type Cr, conforming CHANNEL[ZING DEVICES
3§ I—| / o Departmental Material Specification DMS-8300, I used to channelize pedestrions, longitudinal channelizing devices or water ballasted
v r 1 ) unless noted otherwise. The legend shal | meet systems must hove @ continuous detectoble bottom for users of long canes ond the top
u the requirements of DMS-8300. of the unit shall not be less than 32 inches in height.
S8 BC(9)-14
Qe
N Q)
‘E; HOLLOW OR WATER BALLASTED SYSTEMS USED AS FILE: be-14.dgn ons TXDOT [k TxDOT [oms TxDOT [ex: TxDOT]
S ©Tx00T_Noverber 2002 ot [seer] v | wiemr
" OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS eV Ion 6375 32] 001 | US 190, ETC
g 9-07 8-14 oist counry SveeT .
35 1-13 WAco___ BELL,ETC
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DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

TYPE 3 BARRICADES

used in the construction of Type 3 Barricades.

projects closed to all traffic.

its use.

downward in both directions toward the center of roadway.

for the conversion

No warranty of any

Y

should slope downward to the right.

1. Refer to the Compliont Work Zone Traffic Control Devices List (CWZTCD)
for details of the Type 3 Barricades and a list of all materials

2. Type 3 Barricades shol! be used at eoch end of construction

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

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

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

Each roadway of a
divided highway shall be

borricaded in the same manner.

S | G20-6T

. Where positive redirectional
copability is provided, drums
may be omitted.

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

. Vertical Paonels on flexible support
moy be substituted for drums when the
shoulder width is less thon 4 feet.

4. When the shoulder width is greater

than 12 feet, steady-burn lights
may be omitted if drums are used.

These drums 5. Drums must extend the length

ore not required of the culvert widening.

~

w

Typical
Plastic Drum

PERSPECTIVE VIEW

g
+
2 g barricade rails, The maximm height of letters and/or company logos L \ on one-way roadway
8e3 used for identification shall be
;§§ 6. Borricades shall not be placed oo'ollel to traffic unless on adequate PERSPECTIVE VIEW Detour \
gel clear zone is provided. Roadway LEGEND
£Ce 7. Worning lights shal | NOT be installed on barricades. N
8. Where barricades require the use of uelmts to Keeo from turnino ovef -8 = @ Plostic drum
gfg the use of vith dry, sond is r ' = +— 55| €
5 sondbags will be tied shut to keep the sand from spilling ond 10 The three rails on Type 3 barricades g ° Plastic drum with steody burn light
353 maintain a constant weight, Sand bags shall not be stacked in @ manner shal | be reflectorized orange and 10" g‘g - GD or yellow warning ref lector
.ég" ;ho' covers ony portion of @ borricade rails reflec':ve sheeting. reflective white stripes on one side 2 = 1
£ ock, concrete, iron, steel or other solid objects will NOT be facing one-woy traffic and both sides e . . .
“53 permi tted. Sandbags should weigh a minimum of 35 Ibs ond a maximum of Tor Tuomay trotfic, I AR i i g=| 8 2 ::ef{,::m:;"fe;:gzor
gx9 50 !bs. SCI:\GDO\JS shall be made of o‘o..rgole material that teors upon Barricade striping should slant LU LU LU -2 N ¥
> vehicular impact, Rubber (such as tire inner tubes) shall not be used downward in the direction of detour. 5o ©
o § for sandbags. Sandbags shal | only be placed along or upon the base N § —+ @ .
Et" supports of the device ond shall not be suspended obove ground level 53 % Il:\greu?e Mbe;naf D;us;;c orufm:":n the
s ¢ ¢ . £ ¢ T
£35 or hung with rope, wire, chains or other fasteners. i . & side of approoching traffic if crown
T8¢ 9. Sneeting for barricades shall be retrorefiective Type A conforming I m:zﬂ?;: ffé:f;‘o;"f:’;"vg;“',r:mz o foot 8 mox. length Type 3 Borricades £35| ¢ width mokes it necessory. (minimun of 2
ﬁg" to Deportmental Material Specification DMS-8300 unless otherwise noted. minimum of 10 feet benind Type 3 Barricodes. <8 2 ond maximum of 4 orums)
E;é 2. Advance signing shal | be as specified elsewhere in the plans. PLAN VIEW e % @
i o S 0 PLn ViEw
M g.g- . TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS
»E
§5>° I Minimum
. 8 Width of
332 ominal Roflective THIS DEVICE SHALL NOT BE USED ON
-:;:3 —: Sheeting — CONES PROJECTS LET AFTER MARCH 2014,
8o 6"V g 7 inches,
222 oronge
S TYPICAL STRIPING DETAIL FOR BARRICADE RAIL nite
Y whi
:..g 4" min., 8' mox. 37=aT |
&g§; I 1 6" min. orange 2 mox
Do 2" min. 3 min EDGEL INE
‘_‘.g"’i . 4" min. white -
3 es Q. 42v 2" to 6" CHANNEL IZER
2 £ ® <
s %% Y 28" min, 3" min.
P 2 min,
stiffener MV AV & & & & & 28"
N min.
ot rafl
Stiffener moy be inside or outside of su +, but no more than 1. This device is intended only for use in place of o verticol ponel to
x pport, but ‘ - channelize traffic by indicating the edge of the travel lane, It is
2 stiffeners shall be allowed on one barricade. not intended to be used in tronsitions or tapers.
TYPICAL PANEL DETAIL Two-Piece cones One-Piece cones Tubulor Marker 2. Tnis device snal | not be used 1o separcte lones of troffic (osposing
FOR SKID OR POST TYPE BARRICADES 3. This device is bosed on @ 42 inch, two-piece cone with an alternate
striping pattern: four 4 inch retroreflective bands, with an
" .. . approximate 2 inch gop between bands. The color of the bond should
é Atternate Alternate QD 28" Cones shall have a minimum weight of 9 1/2 Ibs. correspond to the color of the edgeline (yellow for left edgeline,
| " . P . white for right edgeline) for which the device is substituted or for
p 42" 2-piece cg’gefbsm,” |m¢\1’? o ")""""‘“'" weight of which it supplements. The reflectorized bands shall be refroreflective
S. 1nCludin ase. i i ificoti -
9 hoprox. Drums, vertical Is or 42" cones Approx. 9 Type A conforming to Departmental Material Specificotion DMS-8300,
2 + 50° pone ° unless otherwise noted.
\%j L 50" J, 9 maximm spocing J, 50 4. The bose must weigh a minimm of 30 Ibs.
<]
o 1. Traffic cones and tubulor markers shall be predominantly orange, ond SHEET 10 OF 12
§_ M-n. 2 drums Min, 2 Orum meet the height and weight requirements shown above. o Traffic
o] o 1 Type 3 or 1 Type 3 2. One-piece cones have the body and base of the cone molded in one consolidated Operations
3| 00" icade 00"" icade unit. Two-piece cones have o cone shaped body ond o separote rubber base, I Texas Department of Transportation sﬁ""ﬂ"fd
I or ballast, that is added to keep the device upright and in place. anda
) 3. Two-piece cones may have @ handle or |0op extending up to 8" above the minimum
E:“ height shown, in order to aid in retrieving the device.
=z 4. Cones or tubular morkers used at night shall have white or white and oronge
5|
R reflective bonds as shown above. The reflective bonds shall have o smooth, sealed BARR I CADE AND CONSTRUCT ION
o 7 On one-way roads Desurd)le outer surface ond meet the requirements of Departmental Material Specification CHANNEL IZ I NG DEv l CES
Ir)
<$ downstrean aruns tockpile locot . ) . DMS-8300 Type A.
32| o barricade may be o ataiae Channel izing devices parallel to traffic 5. 28" cones and tubular morkers are general ly suitcble for short duration and
ol omi tted here cleor zone Id be used when stockpile is short-term stotionory work as defined on BC(4). These should not be used
S " within 30 from travel lane. for intermediate-term or long-term stationary work unless personnel is on-site
= to maintain them in their proper upright position. Bc ( I 0) - I 4
o9 <= 6. 42" two-piece cones, vertical panels or drums are suitable for ol | work zone
IE J— JE— JE— J— JE— JE— JE— J— JE— JE— JE— JE— JE— durations. FILE: be-14. dgn ons TXDOT [k TxDOT [omsTxDOT [ek: TxDOT]
N => 7. Cones or tubulor morkers used on eoch project should be of the same size (@©TxDOT November 2002 con [sect] 408 | HIGHAAY
oa and shape. 0ot soa " 637532 001 | US 190,ETC
5= TRAFF [C CONTROL FOR MATERIAL STOCKPILES - oist comry [ sweet 0.
7-13
ou WACO| BELL,ETC | 14
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DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

GENERAL

WORK ZONE PAVEMENT MARKINGS

REMOVAL OF PAVEMENT MARKINGS

existing pavement markings, in accordance with the standard

within the CSJ Iimits unless otherwise stoted in the plons.

“Texas Manual on Uniform Traffic Control Devices™ (TMUTCD).

No warranty of any

1. The Controctor shall be responsible for mointaining work zone ond

specifications ond special provisions, on all roadways open to troffic

2. Color, potterns ond dimensions shall be in conformance with the

5
“w
5
S
§.
o8
2
£,
b
ES
2 3. Additional supplemental pavement marking details may be found in the
"':8 plans or specificotions.
o=
<oy 4. Pavement markings shall be installed in accordance with the TMUTCD
§§é and os shown on the plans.
§33 5. When short term markings are required on the plans, short term
s-3 morkings shall conform with the TMUTCD, the plons and details as
ggg shown on the Standard Plan Sheet WZ(STPM).
'i.."n 6. When standard pavement markings are not in place and the roadway
¥§b is opened to traffic, DO NOT PASS signs shall be erected to mark
w8 the beginning of the sections where passing is prohibited and
g._: PASS WITH CARE signs ot the beginning of sections where passing
w33 is permitted.
oxo
v 7. All work zone povement markings shall be installed in accordonce
T ,§ with Item 662, "Work Zone Povement Morkings."
134
8
z3¢ | RAISED PAVEMENT MARKERS
I}
Xﬁé 1. Raised pavement markers ore to be placed according to the patterns
i!h on BC(12).
§8: 2. All roised pavement markers used for work zone morkings sholl meet
@ ‘a" the requirements of Item 672, "RAISED PAVEMENT MARKERS" ond Departmental
258 Water ial Specification DMS-4200 or DMS-4300.
Vs o
£6°
3]
swg PREFABRICATED PAVEMENT MARKINGS
@0
a0 1. Removable prefabricated pavement markings shal | meet the requirements
£X0 of DMs-8241.
538 2. Non-removable prefobricoted povement markings (foil back) shall meet
085 the requirements of DMS-8240.
gies
5222 |  MAINTAINING WORK ZONE PAVEMENT MARKINGS
§ E: 1. The Contractor will be responsible for maintaining work zone pavement
o xo morkings within the work Iimits,

device inspections os required by Form 599.
3. The morkings should provide a visible reference for @ minimum

distonce is restricted by roadway geometrics.

IS

Specification [tem 662.

12/16/2020 4:45:31 PM
T: \WACTRAFF\RMC\SIGNAL 2021\Standards\bc-14. dgn

DATE:
FILE:

2. Work zone pavement markings shall be inspected in accordance with
the frequency and reporting requirements of work zone traffic control

distance of 300 feet during normal daylight hours and 160 feet when
illumingted by automobile low-beam headlights ot night, unless signt

Markings failing to meet this criteria within the first 30 days ofter
placement shall be replaced at the expense of the Contractor as per

1. Pavement morkings that are no longer opplicable, could create confusion
or direct g motorist toward or into the closed portion of the roadway
shall be removed or obliteroted before the roadway is opened to traffic.

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

3. Pavement markings shall be removed to the ful lest extent possible,
s0 os not to leave a discernable marking. This shall be by any method
opproved Dy TxDOT Specification Item 677 for "Elimingting Existing
Pavement Markings and Markers”.

4, The removal of povement markings may require resurfacing or seal
coating portions of the roadway as described in ltem 677.

5. Subject to the approval of the Engineer, ony method that proves to be
successful on o particulor type pavement may be used.

6. Blast cleaning may be used but will not be required unless specifically
shown in the plans.

o

Over-pointing of the markings SHALL NOT BE permitted.

®

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

9. Removal of existing pavement morkings ond markers will be paid for
directly in accordance with 1tem 677, "ELIMINATING EXISTING PAVEMENT
MARKINGS AND MARKERS, " unless otherwise stated in the plans.

10.Black-out morking tope moy be used to cover conflicting existing
markings for periods less than two weeks when approved by the Engineer.

Temporaory Flexible-Reflective
DEPARTMENTAL MATERIAL SPECIFICATIONS
Roodwoy Morker Tabs
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFFIC BUTTONS DMS-4300
EPOXY AND ADHESIVES DMS-6100
TOP VIEW FRONT VIEW
0P VIE ONT VIE SIDE VIEW BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
E %%//%/{/ ///% I PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
TEMPORARY REMOVABLE, PREFABRICATED DMS-8241
PAVEMENT MARK [NGS
i TEMPORARY FLEXIBLE, REFLECTIVE
—— 4 Y — [ ROADWAY MARKER TABS OMS-8242
Adhesive pad

Height of sheeting
is usual ly more thon
174" ond less than 1",

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

1. Temporary flexible-reflective roodwoy marker tabs used as Quidemorks
shall meet the requirements of DMS-8242.

2. Tabs detailed on this sheet are to be inspected and accepted by the
Engineer or designoted representative. Sampling ond testing is not
normal Iy required, however at the option of the Engineer, either "A"
or "B" below may be imposed to ossure quality before placement on the
roadway.

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

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

3. Small design vorionces may be noted between tab monufocturers.

4. See Stondard Sheet WZ(STPM) for tab plocement on new povements. See
Standard Sheet TCP(7-1) for tab placement on seal coat work.

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

1. Roised pavement morkers used os guidemarks shall be from the opproved
product list, ond meet the requirements of DMS-4200.

2. A1l temporary construction raised pavement morkers provided on o
project shall be of the same manufacturer.

3. Adnesive for guidemarks shall be bituminous material hot applied or
butyl rubber pod for all surfaces, or thermoplostic for concrete
surfaces.

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

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

SHEET 11 OF 12
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DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

_f:¢|>' :r_S' Type 11-A-A Type Y buttons
»Cc
§2 DOUBLE RAISED .Yo o o o oo o OXD o o/o o o
§ PAVEMENT 4 to 12
-
5% 10 to 12* <:;| Type [1-A-A 10 to 12" Type 11-A-A <F' NO-PASSING MARKERS FTOo o‘_o o oD o o oo o0 o0 o O o
» -
E§‘; — —-— — ‘l A uuf\/\\:uu oo ooo }uooouoc&uooouo REFLECTORIZED 1 \
P8 ~ — —— ©00D00000000000f80400000000001O0 PAVEMENT “ 7 \
7T 4 to 12
5& Yellow P Yellow 7 LINE MARK INGS.
-2 ¥
;E: Type I[1-A-A Type Y buttons “Vel low
°
=+§ REFLECTOR[ZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
& Type 1-C, I-A or II-A-A Type W or Y buttons
s RAISED
58 SOLID EDGE LINE PRVEENT O o o oo o o o0o°0o o o0 do0 o0
P < Type T1-A-A <5 OR SINGLE wnees L=
283 i i LINES : 60" + 3
+8o ooan goooooloomooonooonooon ~
§§; —_— —A — — oouyoojooou I uuNﬁu r:\/?u NO-PASSING LINE Ta T ————
a8 Yel low
o2 > 4to8" &> Type ¥ buttons s 1o 8" Type 11-A-A
S Type I-C . . Type W buttons
},g REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B -~ 60" + 3
,§3b Pattern A is the TXDOT Stondard, however Pattern B may be used if approved by the Engineer. WIDE ':cx:' 1-2" 'Lu%o ° g_u © 0 9o 0 9fo o O o
20w jev
.S:'_' Prefabricated markings moy be substituted for reflectorized povement markings. LINE MARKERS Fo oo °_ 0 000000 o000
223
gxe (FOR LEFT TURN CHANNELIZING LINE REFLECTORIZED
fatd
£, CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS OR CHINKELIZING LINE USED T0 PAVENENT _
e d DISCOURAGE LANE CHANGING. ) White
£25
z8¢ Type 1-C Type [-C or I1-A-A
2L
g§5 ouooouooouooouooouooouooouooou‘{)oouooouooou CENTER er 0209 e o 0 \ o9
C PAVEMENT .
3 Wit 4 < Type W buttons — _Type 1-C or 11-C-R < LINE waners e 107 —ske—— 30" ——]
882 R _— oy = — ooo ooo ooo ooo ooo ooo
ggé Type 1-A Type Y buttons OR ) )
°Z5 ©D0000000800000000000000000000000000000000 LANE AeFLECTOMIZED a0 s 1 ———]
g6 freriiad — o ,</u o —
gé? ——— ouooouoo/o'uooouooonoToonvoo'o'uo}ouooouooouooon LINE NARKINGS. = 10" —fe—— 30" ——f White or Yellow
@50 > Yellow Type 1-A ype Y buttons BROKEN Type 1-C or 11-A-A
280 = White — — — ooo ooo ooo uuu\ ooo ooo (when required)
£ o> } o> Type W "“"°“5—\% Type 1-C or 11-C-R LINES
w38 ©0000D0000000000000500000000000000000000000 misp OO o o o o o o o
2885 REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS AN PAVEMENT 3 9 /
&£ags
EQS: Prefobricated markings may be Substituted for reflectorized pavement markings. Type 1-C AUXILLARY e Type [-C or 11-C-R
5822 OR
3 ok
Z S EDGE & LANE LINES FOR DIVIDED HIGHWAY LANEDROP 8"
LINE aiseo [ | [ ] + [ ]
PAVEMENT 3 9
<::| Type 1-C <1r_l MARKERS.
R — — — ooo ooo ooo ooo ooo oog
White 7 <";| Type I11-A-A Type Y buttons <":| REMOVABLE MARK INGS 516" sy
oouooou%ouooouooougggggogggggggggggggggggg WITH RAISED ] =
= °$°°°°°°°°°°°°°°°° PAVEMENT MARKERS o k— 50 —
If raised + morker d
—_— hirer ™ —_— YelloW ago ooo ooo amey ooo aao 10 supplamans REMOVABLE merkings, Roised Pavement Markers
! '::> ! lf:> Type 1-C the morkers shal| be opplied to the
O top of the tape at the approximote
< REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tape used for broken = _—
n Prefabricated markings moy be substituted for reflectorized pavement markings. lme.s or, at 20 ':oot spacing for . T
g solid lines. This allows an easier 20" 1
% removal of raised povement markers Centerline only - not to be used on edge |ines
8 LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS ang tope. ’
M
S| SHEET 12 OF 12
bl
5 . Traffic
I <lFI Type I-C <|'J O%e_r_at!ons
b N ivision
g — — y _<;| ooo ooo ooo \uu ooo n<n:; ITexas Department of Transportation Standard
| White
z3 99goeo0o0BQoon 0000000000000 0B0V00B000000000000
— — —
3 = S Frs i R BARRICADE AND CONSTRUCTION
My
ég 3680000d00B000a006B0boacosdooon0066000a0008 Raised pavement markers used as standard PAVEENT MARKING PATTERNS
g q> |:‘.> pavement markings shall be from the approved
g'ﬁ — —_— y — — coo ocoo ooo uuu\ coo ocoo llroauc;; l;s:Sgrﬂ\dpme:?ﬂ?‘?euzzsgge?enfs of
o q> white e'> tem 672 "RA AVEMI .
QE Type 1-C BC(IZ)-|4
N Q)
25 REFLECTORI[ZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FiLe: bo-14.dgn ons TXDOT [k TxDOT [oms TxDOT [ex: TxDOT]
e (©Tx00T_February 1338 cont [secr|  wos | wiswmar
- . . . . B >
:t Prefabricated morkings may be substituted for reflectorized povement markings. o 9_07"”‘5‘“"5 5378 32‘ oot ‘ T 190, E7C
2y TWO-WAY LEFT TURN LANE os 103 oist counry [ sweer o,
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DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444
P
LEGEND
@ 0 G é lezzZz=2|Type 3 Barricade @@ |Chonnelizing Devices
s W, -1 | | . Truck Mounted
52 28303048* cwzsc-l ij Heavy Work Vehicle @R [arttenuator (TMA)
3§ X cwgoso-l_ 48" x 48" Trailer Mounted Portable Changeable
25 . ——‘ | [ 48" x 48 Flashing Arrow Board Message Sign (PCMS)
c
§;§ = 2 |[sion < Jirartic Frow
550
o5" CW205G-1 | 1 O\ |Flos (Lo |Frogger
=5 < 48" x 48" 2
o
Bas
e E——
00—8 —_—
53¢ > >
wu= Miq:nun Suggested Mox imum|
'g§§ L — [Posted| Formula 702::‘[:’2:"5 chanspuc:?? ?' Mi;:;,‘u" Saagestes
eliz i i
g3t | Speed *% Devices Seocing Botfer Spoce
288 * o0 [ ] 12t [onafoona pistonce B
2 g f . o ffset|0ffset0ffset| Toper | Tangent
Tes g< | 30 o150 165 ] 180" 30 60’ 120" 90’
gés = 35 L.% 205" 225'| 245'|  35° 70° 160" 120"
200 o|8o 40 265°] 295" | 320° 40" 80’ 240 155°
“e3 1”5 | 45 450'] 495°[ 540" 45" 90’ 320° 195°
gxe . 50 500'] 550°] 600°| 50" | 100’ 400’ 240"
2 ‘gggoic;;.' | | L. o \ | | 55 | .yg [ 5507 6057 6607 55" [ 110’ 500’ 295"
288 4@ 1 cee Note 8 y | Ch205C - 60 600" 660'| 720'| 60" | 120" | 600" 350°
’§§ CW20SG-1 CW20-5TR / 65 650" 715°] 780°| 65" | 130" 700’ 410’
BE= | | = 87 x 48 x| HETx | | x| onzo-sm ) 770 700" | 770" 840’ | 70" | 140" | 800" 75’
855 | | 75 750'[ 825°1 900 75" | 150° | 900’ 540’
§§5 - 1 e  IANE % Conventional Roads Only
88, | | CLOSED, %X Toper lengths hove been rounded off.
o oé B3 L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
vgs cw2075TR =|  QhosEe-
b | e R | | e | | ok
6§22 . x
2-c
D=0
o
“uS o
iz VAR Y | \V Gl 4N WORKERS IN BUCKET TRUCKS SHALL NOT
<38 WORK ABOVE OPEN LANES OF TRAFFIC.
L0865 CW20SG-1 - CW205G-1
§§§§ 8" x 48" b iat 8" x 48"
Zona
S22 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
cones, drums, vertical ponels or barricades will be required when
the device must be left unottended ot night.

CW20SG-1
48" x 48"

\/
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
nigh intensity rotating, flashing, oscillating or strobe type lights.

5. High level warning devices (flag trees) may be used at corners of
the vehicle, SHEET 1 OF 2

. P . . . Traffi

6. When work operations ore performed on existing signals, the signals j Ope’;?au:ns
moy be placed in flashing red mode when approved by the engineer. N Division
1 existing signals do not have power, All-Way Stop (R1-1 and R1-3P) I Texas Department of Transportation Standard

10" min,

‘ /2L
T
Typical

signs may be implemented when approved by the engineer.

7. For Short-Term Stationary work the buffer spoce "B" from the obove
table should be d if field diti it, F Short D i
[T o R ke S acovises w1 s e " TRAFFIC SIGNAL WORK

sofety of the setup. TYP l CAL DE TA l LS

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

FILE: T:\WACTRAFFARMCN\SIGNAL_2021\Standards\wzbts-13. don

z

=3

v

Ir)

<

N

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

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

4 the closed lane if space is not available ot the beginning of the taper. wz (BTS_ I ) - I 3

S

4 CW20SG-1 9. Si .

< H " . gns ond devices for the NEAR SIDE LANE CLOSURE may be altered for FILE: wzbts-13.dgn on: TxDOT [ck: TxDOT [ow: TxDOT [ck: TxDOT]
~ 48" x 48 OPERATIONS IN THE INTERSECTION a left lane closure by using o LEFT LANE CLOSED (CW20-5TL) and odding S el 1952 - Sm“ - ‘ I m‘m,

- SHORT DURATION channelizing devices on the centerline to protect the work space from REVISIONS 753 T

&5 oppasing traffic. 637532] 001 [ US 190,ETC
= 2-98 10-99 7-13 IsT COUNTY SHEET NO.

= 4-98 3-03 WACO) BELL,ETC 1

NK)




DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

BEGIN WORK | 620-50P Temporary Traffic Barrier CWZOSG .
= |G —E%wa'mg (jgo 2 2an ZONE [36" x 24 = ola See Note 4 below 0 4}
w SIGNAL TRAFFIC WARNING Work Area
g R20-5T SIoNS
= WORK xoontss FINES [ 36" % 36" S T
. - w AHERD ane_|620-6T DOUBLE T +
£o ggzosc;& § covmc[48" x 30" [T wE | R20-50TP l}go-sr , T ] [N\ | | 1 ] ¥ 1
v) " x 48" at raceon | 36.° . " x 42"
5§ 3 GH20s6- 1 36" x 18 <G 107 Min. T4 Mmin. (see Note 7 below) <G
2 | _—
£8g X X X
3t , . > ’ >
1 WORK. AREA ;'I;; L1 A1 1T 1 1 1 1 L1
gég L 9 9 | 1 I f I [
»x
£ e ~ & [[Tolalll SIDEWALK DIVERSION [[Tolalll
prte —_ —_— T —_— —_- — — -} _—_— —_— —_ —_ = —
45<
8%3 i MAJOR STREET i SIDEWALK CLOSED
+83 NOTES > SIDEWALK
83> CLOSED
ov, END T. Pro CROSS HERE
L2 . ject signing as shown shall be in place
?8§ ROAD WORK whenever signal contract work is in progress. R9-110R R9-9 ;2 IoL2
g20-2 24" x 12" 24" x 12" sxo2t
Tes G20-5aP | WORK 36" x 18" 2. For closely od;o-mnq projects, odvmce signing x
3‘-§ 36" x 24"| zoNE | 620-5T may not be required in gdvance of each LA G4
22% Tarrcl 48" -nfersechon, buf only in udvmce of the
'@'o’w STNE Law]| R20-5T intersections ot the project Iimits. Actuol 1 1 T T ! ¥ 1 1
St ——— 36" x 36"| FINES locations will be as directed by the Engineer. 'I
33| 5577, §20-5aTP DOBLE) 2207350 3 T .
oxo "ox " Q ——— "X ! - . Advonce a-gns shall be removed when signal
Fle x 18 xomere §g§°§64é.. construction operations are no longer <& Work Areo
IR L ' under way, os directed by the Engineer.
3
g%‘g 4. Worning :ton spocing shown is typical for both <> <>
1 TYPICAL ADVANCE SIGNAL PROJECT SIGNING airection - - i f
2L N
3‘;6 FOR LONG TERM and INTERMEDIATE-TERM STATIONARY WORK OPERATIONS 5. ﬁn:nng lc‘%’!‘esggcme' 1 of 2 for Typical | | | Py “ 4}' | | A T R | | | o " 4}' | |
ere : K
e SIDEWALK DETOU
58°| CENERAL NOTES FOR WORK ZONE SIGNS REFLECTIVE SHEETING
‘:’RE 1. Signs shall be installed ond mointained in o straight ond plumb 1. All signs shall be retroreflective and constructed of sheeting meeting twir-2 See Note 8
5 £3 condition. the requirements of the DMS and color usage table shown on this sheet. 3 X3 SIDEWALK SIDEWALK CLOSED
8yy| 2 Woosen sign posts snait be painted wnite. SIGN SUPPORT WEIGHTS , o Ro-110R CLOSED e )R,
2‘% 3. Borricades shall NOT be used os sign supports. 1. Weights used to keep s-ms from turn-nq over should be sandbags J
a5 filled with dry, cohesionless material. 5
ool 4. Nails shall NOT be used to ottach signs to ony support.
s 2. The sandbags will be tied shut to keep the sond from spilling and Lol | -2
+=.P) 5. All signs snhall be installed in accordance with the plons or as to maintain a constant weight. 36" x 36
28 directed by the Engineer. See Note 6
098 3. Rock, concrete, iron, steel or other solid objects will not be ==
£899| 6. The Controctor shall furnish the sign desi ?n shown in the plans or permitted for use as sign support weights. CW16-9P L CW16-7PL
g:&n in the "Standord Highway Sign Designs for Texas” (SHSD). . 24" x 12 < @ 24" x 12" Work Arec (VA KA
Seve 4. Sondbags should weigh a minimum of 35 Ibs ond o maximum of 50 Ibs. na
b S l’he Contractor shall_furnish sign supports and substrates listed in ﬂ a5
O o¥ he "Compliont Work Zone Traffic Control Device List" (CWZTCD), 5. Sandbags shall be made of a durable mofer-al that tears upon "
E .53 -nstouea as per the manufacturer’s recommendations. vehiculor impact. Rubber, such os tire innmer tubes, shall not be used. — r \
8. Temporary signs that have domaged or cracked substrates and/or 6. Rubber bollosts designed for channelizing devices should nat De used <’
domaged or marred reflective sheeting shall be replaced as for ballast on portable sign supports. ign supports designed and e _—
directed by the Engineer. v:tcn;lfocfured with rubber bases may be used when shown on the CWZTCD <> :{>
ist,
9. ldentification mrkmqs may only on the back of the sign N F N s
substrate, The max i mum -gm of lenars and/or company logos used 7. Sondbags shall only be ploced along or loid over the bose supports A
for identification shall be 1 of the traffic control device and shall not be suspended above ground ! I I I
level or hung with rope, wire, chains or other faostners. Sondbogs | |4>| | | | | | “ Gl | |
10. Domoged wood posts shall be replaced. Splicing wood posts shall be placed along the length of the skids to weigh down the 0
will not be allowed. sign support.
R9-10DBL
8. Sondbags shall NOT be placed under the skid and shall not be used to SIDEWALK CLOSED " "
c| DURATION OF WORK Tevel Sign supports blaced on S1opes. ’ ey 247 x 12 CROSSWALK CLOSURES
O 1. Nork zone durations are defined in Part 6, Section 6G,02 of the CW20SG-1
] Texos Monual on Uniform Troffic Control Devices (TMUTCD). LEGEND 48" x 48"
f =
] SIGN MOUNTING HE IGHT =2 jSion - PEDESTRIA I
; 1. Sign neiont of Lono term/Intermediote-term worning signs sholl be as ae Chonnelizing Devices EDESTRIAN CONTROL
% shown Figure 6F-1 of the TMUTCD. ezzz2 |Type 3 Barricade 1. Holes, trenches or other hazords shall be odequately protected by cover ing,
i . . . . del-neuhng or surrmnd-ng the hozard with orange plos'-c pedestrian
5| 2. Sion ne-o?t of Sn?r1-1erm/5horr ?IDuruhon warning signs shall be as fencing or longitudinal chonnelizing devices, or as directed by the Engineer. SHEET 2 OF 2
‘g shown on Figure 6F-2 of the TMUTCD. DEPARTMENTAL MATERIAL SPECIFICATIONS 2. "CROSSWALK CLOSURES" os detailed above will require the Engineer’s opproval
2 3. Requlo'ory signs shal | be mounted at least 7 feet, but not more thon prior to installation. R * o T’ﬂf{”'-‘
v feet, above the paved surface regardiess of work duration. SIGN FACE MATERIALS | DMS-8300 3. RO series signs shown may be placed on supports detailed on the BC standards %?:?si::s
I FLEX[BLE ROLL-UP REFLECTIVE SIGNS | DMS-8310 2‘.»2?2525"??.;&?‘32 moonied o Topor B plastie aren o o newthe A 7oxs Department of Transportation | Stanaa
- - i
&| REMOVING OR COVERING location shown.
E:" ) Wnen sign messages may be confusing or do not oppl the signs 4, For speed? les?'thcn 45 mph longitudinal enmnel-gmg devices may be use?
. i y usi Yy i COLOR USAGE SHEETING MATERIAL instead of traffic barriers when approved by the Engineer. Attenuation o
°§ SHOI;VE: ;m?n:dzmlggrerwls'ely covered, unless otherwise RI blunt ends ond instal lation of water filled devices shall be as per BC(9) TRAFF I C S I GNAL WORK
9 PP 4 ORANGE | BACKGROUND TYPE Bg. OR TYPE Cg SHEETING s mﬂm'::';e'c:s';‘jmﬂg;‘;; o Actual device o ond BARRICADES AND SIGNS
re] 2. Wnhen signs are covered, the material used shall be opa such . i vices o idance, | d vice spaci
S§ s heovy mil block piastic, or other materials which w?ue'oovef WHITE | BACKGROUND TYPE A SHEETING location must be field adjusted to meet actual conditions. X
< 7 the em-re sign face and ma-ma-n their opa opaque proper ies under 6. Where pedestrians with visual disabilities normally use the closed sidewalk
ol tomobile headlights gt night without damaging the sign sneehno. BLACK LEGEND & BORDERS| ACRYLIC NON-REFLECTI[VE SHEETING Detectable Pedestrian Borricades should be used instead of the Type 3
= Burlap, or heavy mgterials such 0s plywood or gluminum shall not Barricades shown.
F be used to cover signs. — 7. The width of existing sidewalk should be maintained if practical. WZ(BTS-2)-13
32| 3. buct tape or other adhesive material shall NOT be affixed to a Only pre-qualified products shall be used. A copy of the 8. Povement markings for mid-block crosswalks shall be paid for under the
25 Y " i i i ist" y = " N " N
T sign face. Compliant Work Zone Traffic Control Devices List" (CWZTCD) appropriate bid items. FiLE wzbts-13. dgn ons TXDOT [k TxDOT [oms TxDOT [ex: TxDOT]
2l 4. signs and anchor stub shal I be renoved ond holes bock fi1led upon describes pre-qualified products and their sources ond may o Em‘r’ss1ggﬁi?ce§'g:§ll nes;::g&m;ly:ingﬁ IR A ©noor_tpril 1992 con foer]  won [ o
. i al s a Vi a i upt H " y i c ibility
o completion of the work. be found ot the folloving ‘_"D uddres.s. . . features consistent with the features present in the existing pedestrian FEvisions 637532] 001 [ uUs 190,ETC
= http://www.txdot.gov/txdot_library/publications/construction.htm facility. 2-98 10-99 7-13 o157 counTy. [ sweer v,
3% 498 3-03 Wwaco_BELLETC | 18
115




DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

END LEGEND
ROAD WORK ghol:\nelizing ezzz=|Type 3 Barricade ® @ |Channelizing Devices
— evices
G20-2 . Truck Mounted
gg 28" X 24" (see note 2) A ij Heavy Work Vehicle @ |attrenuator (TMA)
sg | (see note 20 A | I Trailer Mounted Portable Changeable
og | _ - Flashing Arrow Board Message Sign (PCMS)
>
§§s§ | 2% e - | ROAIE)NV?ORK I - [sign <o [irorric Frow
“ud -
A L B o e R ROMWORE S [Fres Lo [Froveer
= evices .
! i G20-2
gl.ss | 2 § | (See note 2) A | -~ 48" x 24" N |
28 AVARAN 518 - (See note 2) Winimm Suagestea Vox mum]
2E S| : ¢ Minimom
Z Desiraple Spacing of Suggested
338 cwzo-10 | B¢ 8 3 2 . AVARA : ] e rorme il B ot ng%g'mm:mu
<5 2 N > o~ - vices e Buffer S
323 ?Falu)(s-‘s ol © | 3 580 s(.:;nr?;w B 8 § | * o ] 1] 12 | ona r on o | istonce s
£83 See mote 1) 5 @ G § éw§’o’ N < of fset|0f fsetl0ffset| Taper | Tongent
83> | 5" | E -1 S8 5 | 5 oR | 30 2| 150 165°] 180" 30° 60" | 120" 90"
&E% ME 8358 §y |3 S| 55, 35 L.% 205'| 225|245 | 35' | 70" | 160 120°
284R¢ X 08 o1 g g T g g T g
.?ug | 4 a sl |2 | 3 2388 | 40 265712957 520° _a0° 80" | 2d0’ 155"
},§ | . 5 @ @ L8, . 45 450 | 495'| 540 45 90 320 195
£2% 3¢ 838 1] [0 500" 550°| 600°| 50" | 100" | 400" 240"
gee . | | €+ |3 | e 55 | | .ys | 3507 6057 660" 55" | 110" | 500" 295"
223 ,'. o o - | 60 600'] 660'| 720'| 60" | 120" | 600" 350°
o | @ | * : 65 650°| 715°] 780°| 65" | 130" | 700" 4107
rb.§ chonne!1zing 3 4 p | 70 700 | 770'| 840'| 70’ | 140’ | 800" 475"
2oL Devices o v S| Inactive 75 750 ] 825'| 900" 75" 150" 900 540°
85 (See note 2)A | 513 | L 2 work | "
z8¢ § % ol vehicle .| % Conventional Roads Only
gg 3 2| (See Note 3)| %% Taper lengths have been rounded off.
:gé P Rl . L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
59 Channelizing | 1] Work vehicles or ——| ©
985 aeyices may be 5|¢ 8 other equipment .§|
ggf sg;:igge::;hg : & gl ngzsgggzo:?gn,m:uch —+ :_ TYPICAL USAGE
L2ag minimum of 30° | @ as trucks, moveable 3|
oZ6 from the neorest ¥ crones, etc., shall H SHORT SHORT TERM | INTERMEDIATE LONG TERM
g2 traveled woy.——1 . 5 remain in oreas « MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
Tyy S’f‘°°°‘{,’ Vehicle = separated from S|
522 o :!': m :"9? lanes of traffic by ° +- v 4
b5 Shadow Vehicle 8 rotatings AL g 2l
shel el e, 4 lemirs. s ettt viees & ° | cenena vores
s 3 oscillating or
28| frosning, ¥ strobe |ights. . € |'] 1. Fiags ottached fo signs where shown are REQUIRED.
523 oscillating 9 (See notes 4 & 5) S'Z'gg°¥uxe“'g'e g - | 2. A1l troffic control devices illustrated ore REQUIRED, except those
&g§§ or Strove lionts, | - | | high infens:ty | denoted with the triongle symbol may be omitted when stoted elsewnere
ee notes in the plons, or for routine maintenaonce work, when approved by the
yoEea® rotating, flashing, inft d 3 Yy
Spne o v oscillating or | Engineer.
o o€ | 4 o strobe lights. 3. Inactive work vehicles or other equipment should be parked near the
§ <. o é. | (See notes 4 & 5) X right-of-way Iine and not parked on the paved shoulder.
s %o - | — | 4. A Shodow Vehicle with o TMA should be used anytime it con be positioned
5|3 30 to 100 feet in advance of the area of crew exposure without adversely
| v | L | o | offecting the performonce or quality of the work. [f workers are no
g 14 © longer present but road or work conditions require the traffic control
o o to remain in place, Type 3 Barricodes or other channelizing devices
| 0|y " — | b | may be substituted for the Shadow Vehicle ond TMA.
| | . o 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
Ol " L — | surface, next to those shown in order to protect wider work spaces.
Chonnelizing | ul =< |7 v . > | . - 6. See TCP(5-1)for shoulder work on divided highways, expresswoys ond
Devices u| v K | v © | freewoys. L X
c (See note 2) A = * ® . - 7. CW21-5 "SHOULDER WORK" signs may be used in place of CW20-1D
9 P 3 2 “ROAD WORK AHEAD" signs for shoulder work on conventional
| I & | - é Channelizing I * of | roodwoys.
a ROAD WORK 5 Devices 2
T N | N G202 0 G o3 (See note 2) A 0 | é ° ‘é |
gl 3 3 48" x 24" | 8y 5 :
: FIRY 3 8 |7 |
% 3 G § (See note 2A g|o £
g 2 ! ¢ | 5|18 I HE |
9 “
5 ] I N '
2 I Chonnelizing k‘ u - I \ 3 : I : Opg;?afﬂ:ns
b N Division
= CW20-1D Devices L - > Texas Department of Transportation
3 4g" x 48" (See note 2)A | . u - J Standard
) | (Flogs- ' = | -
2 See notes 1 & T)
2 a0 TRAFF[C_CONTROL PLAN
rorD ek CONVENTTONAL ROAD
it e SHOULDER WORK
o 48" X 24"
§'§ (See note 2) A %‘?0;“23_
& TCP (1-1a) TCP (1-1b) Grogs” | TCP (1-1c) Frags- TCP(1-1)-18
=
b ee notes See notes 1 & T) FILE: topl-1-18.dgn ons TXDOT [k TxDOT [oms TxDOT [ex: TxDOT]
padd ©Tx00T___ December 1985 cont [secT] 08 HIGHWAY
== WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER S o 3 oo s ener
Yy Conventional Roads Conventional Roads Conventional Roads 8-95 2-12 o1sT counry’ [ sveer ro.
== 1-97 2-18 WACO) BELL,ETC__ | 19
™




DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

Warning Sign Sequence
in Opposite Direction
Same as Below

END |
ROAD WORK

G20-2
48" X 24"
25 VIS,
G- _ X o
Lo R1-2 W o+ C
5% 2" X4 "X a2 | 25
25, 258
£g3 To 3 8%:
g*o ONCOMING - | C_\’gﬁ
gé" TRAFFIC L r
43 R1-20P . . E |
I 48" X 36" <
o= 2| (See note 8) s
25:
9Bt o
283 L 2
N
4 "
2 Channelizing devices
gug seporate work space
t§u from troveled woy)z
£25
gow
St
223 ]
] 8
K= Q|
2 . »
: 58 x
v
855 8
31
I}
3
58, - ——— | ————Shadow Vehicle with
38° | TMA ond high -n’ens-iy
353 rotating, flashing,
Lag [ I oscillating or strobe
vg'E | lights, (See notes 5 & 6)
£6¢
s
A . ®
@0
080
eXT Py
¥ o o
34 | 55
E -] . ‘(X "o
Lo85 £legg
jii Je | GFES
Sona olo>-
it "l fR&
2 S R1-2
s =% | a2 x a2 x a2
-~ | To R1-20P
I ONCOMING |48+ 36"
TRAFFIC |(See note 8)

TCP (1-2a)

FILE: T:\WACTRAFF\RMC\SICNAL_2021\Stondards\tcpl-2-18.don

DATE: 12/16/2020 4:45:46 PM

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 L <
intensity rotating,
flashing, |
oscillatin
or strobe lights. -
(See notes 5 & 6) |
. cWz0-7
X 48"
L @
Except in )
emergencies, .5E .
St fl5:8 e
oll,oe 5208
illuminated * = L o0 J (see note 2) A
font 2l833
| [ 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
I3 |Heovy Work venicle | @SN [attamuator (TvA)

Trailer Mounted
Flashing Arrow Boord

Portable Changeable
Message Sign (PCMS)

e [Sign C:I Traffic Flow
O\ |Frag 0o [Fragger
Minimom Suggested Max imum
Desirable Spacing of MInImum | suggested |stopping
Posted|Formula|  Taper Lengths Chonnel izing Sian  |Longitudinai | signt
speec *% Devices S00eing [ e Sonce | 1 tance
o | 1 | 12 | Ona on o istance 8"
orrset/orfsetjorrset| 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°] 295 320" 40° 80" 240 155" 305"
45 4507 | 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 ofiaeilFl’) S=Posted Speed(MPH)
TYPICAL USAGE
MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION | STATIONARY | TERM STATIONARY | STATIONARY
v v

GENERAL NOTES

1. Flags 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 _(1-20)

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 @ 7 foot minimum mounting height.

TCP_(1-2b)

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

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 Q9 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 leading
traffic ond approved by the Engineer,

13. Floggers should use 24" STOP/SLON 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 frs:o;sfe- FiLe: fcpl-2-18.dgn ons TXDOT [k TxDOT [oms TxDOT [ex: TxDOT]

CONTROL WITH YIELD SIGNS See note 1) ONE LANE TWO-WAY ©Tx00T EEevo‘?‘rs;r 1985 6:;;15 S;;} (;:| } - T;::Uc
(Less thon 2000 ADT - See note 7) CONTROL WITH FLAGGERS ET R
1-97 z-|a WACO) BELL,ETC__ | 20
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DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

| LEGEND
PREPARED Type 3 Barricade @@ |Channelizing Devices
TO STOP Trook Tod
~c Cﬂjj Heavy Work Vehicle N A;‘::m::?g: (TMA)
62 cw3-4 cw20-17 N
I 48" X 48" A 48" X 48" A Trailer Mounted Portable Chongeable

3§ 25@0;123“ Flashing Arrow Boord Message Sign (PCMS)

€§,; (Flogs- For either TCP(1-3g) or TCP(1-3b) = [sion G:I Troffic Flow

ggg See note 1) @ G USE ONLY WHEN FLAGGERS NG Prp—

- —_— = o

RS CONTROL TRAFFIC

o5, (See Notes 2 & 3)

zeg Minimum Suggested Mox imum

8 Desirable Spacing of '"s";"""" Suggested

o CW1-4R Fosteaf Formulaf  Taper Lengths channetizing | > 90 liongitudinal

958 CWI-4R 48" x 48" pe * % Devices Po"Y [Buffer spoce

wat| 48" x as * 0 Jorreetorraet] e | Tampens |Pistonce|

253 0f fset|offsetloffset| Toper | Tangent

gat N ggr_s;';‘_ 30 2| 150 165 ] 180" 30’ 60" 120° 90’

£-9 CW13-1P ‘]F\.'- L] «:u’ (See note 2) A | 35 L= —gg 205'| 225" | 245° 35’ 70’ 160" 120"

38§ g x 2 - 3 20 265'] 295'| 320'| 40" 80" | 240 155

~£uu x & 620-2 45 450" | 495" | 540’ 45° 90’ 320° 195°

¥§s ] 48" X 24 50 500" 550'| 600°| 50° | 100" | 400" 240"

‘58 O v v v v v v

£ : : B | o e e e

223 I B .

gxe N ’+ ?ﬂﬂ“ﬁm"’avﬁ?;'?,.;gr’,';;,y 5 650" | 715'] 780°| 65 | 130° | 700 410

[l "O'?:i"?" “05”":‘960 & 70 700'| 770" | 840" 70’ 140" 800" 475’

2§§ Jiohts. (Seq notes 28 6) A g 75 750 | 825/ 900°'| _75' | 150" | 900 540"

;§8 © ¥ % Conventional Roads Only

- CW1-6aT s %% Toper lengths hove been rounded off.

855 36" X 36" . Channelizing devices L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed(MPH)

58, ) < placed across closed o @

388 % N lone (See note 5) ——— | [

353 3t - b o TYPICAL USAGE

2ag —va ~F [] 32 SHORT SHORT TERM | INTERMEDIATE LONG TERM

o5 X v MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY

gos < * Y Z y;

25%

6§22

2vs

5.6 CWI-4R [

w20 48" x 48" CW1-4L GENERAL NOTES

T ° 48" x 48"

F CWI3-1pP MPH § 1. Flags attached to signs where shown are REQUIRED.

523 24" X 24" Tt s 2. A1l troffic control devices illustrated are REQUIRED, except those denoted
L0865 (See note 2) A - A5 v CW13-1P with the triongle symbol moy be omitted when stated elsewhere in the plons,
§§8; — x 24" X 24" or for routine maintenance work, when approved by the Engineer,

Seue 5 (See note 2) A 3. Flagger control should NOT be used unless roodway conditions or heavy
aFof . 1 _ traffic volume require aodditional emphasis to safely control traffic.
2 € Shodow Vehicle with- ——Shadow Vehicle with Additional floggers may be positioned in odvonce of troffic queues to
s <% TMA ond high intensity TMA ond high intensity alert traffic to reduce speed.
e ia%ing o209 e L rotating, flashing, . DO NOT PASS, PASS NITH CARE ond construction regulatory speed
lights. (See notes 6 & 7) ?‘f’c' !lating or strobe zone signs may be installed downstream of the ROAD WORK AHEAD signs.
. ights. (See notes 6 & 7) . Py .
5. When the work zone is mode up of several work spaces, channelizing devices
should be ploced Iaterolly across the closed lane to re-emphosize closure.
Laterally ploced channelizing devices should be repeated every 500 to 1000
o < © feet in urban aregs 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
CW1-60T 30 to 100 feet in advonce of the orea of crew exposure without
CW1-4L 36" X 36" L adversely affecting the performonce or quolity of the work. If
ol 48" x 48" (See note 2)A CW1-6aT workers are no longer present but road or work conditions require the
9| o A lo 36" X 36 A traffic control to remain in place, Type 3 Barricades or other channelizing
| ~ N (see note 2) devices may be substituted for the Shadow Venicle ond TNA.
o cmsae S W1 -6aT * N 7. Additional Shadow Vehicles with TMAs may be positioned off the paved
" z:‘l )'('24. * 0 36" X 36" - surface, next to those shown in order to protect wider work spaces.
A (See note 2) A m - |-F logger ) (See note 2)A oy e - B 8. Where traoffic is directed over a yellow centerline, channelizing devices
9 L * d ~ - which separate two-way troffic should be spoced on topers ot 20', or 15°
M ~ /. " [] U.P’/ cwi-aL > L o W1 -4L if posted speed are 35 mph or slower, and for tangent sections, at 1/25
38 N . a 48" X 48 48" X 48" where S is the speed inmph. This tignter device spocing is intended for the
‘g - — I X L area of conflicting markings not the entire work zone.
§ 5 bt ‘ CW13-1P [ e . Traffic
& 3 - G 24" X 24" A Operations
E‘ g - b+ (See note % b I Texas Department of Transportation s‘%g,’,ﬂ;’;'d
b4 CW1-6aT 2
)
" . F)
J e, 3
23| e rore 24 & Floggerd TRAFFIC CONTROL PLAN
23 (See note 3)
£ S TRAFFIC SHIFTS ON
ht-| - cuzo-1p ag" x z2an e TWO LANE ROADS
o 48" X 24
ou (Flags- -
S TCP (1-3q) See note 1) TCP (1-3b) See note 1) TCP(] 3) 18
S - -
g 2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS
N> FILE:  topl-3-18. dgn ons TXDOT [k TxDOT [oms TxDOT [ex: TxDOT]
N © Tx00T December 1985 con [sect] ¥08 | HIGHAAY
=5 ONE LANE CLOSED ONE LANE CLOSED R~ 6375[32] 001 [ US 196, ETC
iy ADEQUATE FIELD OF VIEW INADEQUATE FIELD OF VIEW e bico st e 2T
Su .

15




DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

LEGEND
lezZzZz2|Type 3 Barricade @@ |[Chonnelizing Devices

. Truck Mounted
13 [Heovy work venicie | @ | 4% enuator (Tua)

@ Trailer Mounted @ Portable Changeable

END
[RoAD WoRK

G20-2
48" x 24" Cw20-

Flashing Arrow Board Message Sign (PCMS)
af
See note 1) . - [sign < [rrortic Fiow

O\ Flag ELO F lagger

Minimum Suggested Maximum| .. .
Desirable Spacing of Minimum | o cested
48" X 24" osted| Formuta  Taper Lengtns cnamelizing | (19 |ongituginal
pee * % Devices 2.9 [Bufer Spoce|

o

10° "’ 12' On o on a
orrsetorrsetorrser| Taper | Tangent |Pistence

30 2| 150" 1657 180°| 30" | 60" | 120" 90"
35 |L- M5 2057 225" [ 245°| 35~ | 70" | 160" 120"
0 26572957 320°'| 40" | 80" | 240’ 155°
75 450 495'| 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" 410"

< AT 70 700'[ 770 840"| 70" | 140" | 800" 475"

48" x 48" 75 750°] 82571 900 75° | 150" | 900° 540"

(Flags-
See note 1)

No warranty of any

TxDOT assumes no responsibility for the conversion

of this standord to other formats or for incorrect results or damoges result

ing from its use.

Shoul der

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

Approx. A

Practice Act”.
Shoul der
Shoulder

=-100"

ing

1 *

o
o

CW1-6aT
36" X 36"

iz L
M

200’
Approx.

XX CW13-1P % Conventional Roads Only
_ MPH | 24" X 24" ¥ Taper lengths have been rounded off.
L— (see note 22 A L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed(MPH)

TMA ond high intensity
rotating, flashing,

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

30"
Min.
Work Space

-
Shadow Vehicle with | t |

TYPICAL USAGE

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

v 4

(See note 7)

307

[

Min.
Work Space

s standord is governed by the “"Texas Engineer

y TxDOT for any purpose whatsoever.

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

GENERAL NOTES

1. Flogs attached to signs where shown ore 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.
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 traffic control to remain in
CWi-6aT place, Type 3 Barricades or other channelizing devices may be substituted
RIGHT 36" X 36 for the Shadow Vehicle and TNA.
(See note 2)A 5. Additional Shadow Vehicles with TMAs moy be positioned off the paved
[E-d"" surface, next to those shown in order to protect wider work spaces.

LANE
CLOSED,
ICP_(1-4q)

¥ CW20-5TR | I e 6. If this TCP is used for o left lane closure , CN20-5TL "LEFT LANE CLOSED"

Shadow Vehicle with
[ ™A ond

3

The use of th

kind is made b

DISCLAIMER:

/2 L
Min.

48" x 48" 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
.
.
.
)
.
.
L

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

L_— ) (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 I der

® Traffic
Operations
- —] CH20-5TR I Texas Department of Transportation s’i;“,’,ﬂ;’;'d

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

END
ROAD WORK]

G20-2
48" X 24"

48" X 48"
. TRAFFIC CONTROL PLAN
ofoole ~ LANE CLOSURES ON MULTILANE
CONVENT IONAL ROADS

(Flogs-
See note 1)

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

FILE: +op1-4-18.dan ons TXDOT [k TxDOT [oms TxDOT [ex: TxDOT]

T: \WACTRAFF\RMC\SIGNAL 2021\Standards\tcpl1-4-18.dgn

©Tx00T___ December 1985 cont [secr|  wos | wiswmar

ONE LANE CLOSED TWO LANES CLOSED

REVISIoNs B375[32] 001 [US 190,ETC

DATE: 12/16/2020 4:45:51 PM

FILE:

94 4
see note 1) Ioa g st oy [ sweet vo.

1-97 2-18 WACO) BELL,ETC___| P22
154




DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

LEGEND

‘ Type 3 Barricade ® @ [Channelizing Devices

Truck Mounted
620-2 I3 [Heavy work venicie @\ [a+tenuator (TMa)

48" x 24 Trailer Mounted Portable Chongeable
- Flashing Arrow Board Message Sign (PCMS)

| - [sign <o |rroffic Fiow

O\ Flag ELO F lagger

Minimum Suggested Maximum)
Desirable Spacing of Mg | suggestea
rs.,a.;u Formulo Toper Lengths cnome[fzfno Spacing Longitudinal
pee * % Devices e Buffer Spoce|
g~

END
ROAD WORK

620-2
- 48" x 24"

620-2
48" X 24"

END
| ROAD WORK

Shou |der

Shou I der

Shoul der

No warranty of any

TxDOT assumes no responsibility for the conversion

of this standord to other formats or for incorrect results or damoges result

ing from its use.

Shoulder
o>
&>

Shoulder

500" min.

*
Distance

10° 1" 12" Oon a On a
0f fset|Of fset|Offset| Taper Tongent
30 | 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 250°] 495°] 5407 45" 90" | 320 195
| 50 500" 550'| 600'| 50" | 100’ | 400" 240"

o
>

Practice Act”.

l

Work Space

ing

500 Min.

(See notes 4 & 5)\.%
EXIT

| £

ES-1
48" X 42"

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"
r 75 750 ] 825’ 900 75’ 150" 900° 540"
T % Conventional Roads Only
[
[]
.

Work Space

- (See notes
485

0

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

Medion

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STAT[ONARY

v

G [ |

(See notes 4 & 5) 1

MOBILE

‘J L}" Min,
Work Space
L]
100° Min.

s standord is governed by the “"Texas Engineer

y TxDOT for any purpose whatsoever.

EXIT GENERAL NOTES

o
@
OPEN p 1. Flags attached to signs where shown, are REQUIRED.
e * ; 2. All traffic control devices illustrated are REQUIRED, except those
/48" X 36" ] denoted with the triangle symbol may be omitted when stated elsewhere
E—— in the plons, or for routine maintenonce work, when opproved by the
| | Engineer.

FRONTAGE RD.

L]
1000"

di

*

The use of th

kind is made b

3. Chonnelizing devices used to close lones may be supplemented
with the Chevron Alignment Sign placed on every other channelizing
o device. Chevrons may be attached to plastic drums as per BC Standords.
Shadow Vehicle with TMA and high intensity rotating, floshing,
Y oscillating or strobe Iights, A Shadow Vehicle with a TMA should be
Py used anytime it can be positioned 30 to 100 feet in advance of the area
@ of crew exposure without adversely offecting the performance or
Y | quality of the work. If workers are no longer present but road or
| ‘ RAMP

-
-
*
L)
.
L)
\J
.

DISCLAIMER:

L
&>
“

Shoul der
.
I'S

*

CW20-5TR

work conditions require the traffic control to remain in place, Type 3
L Y
48" x 48" | CLOSED |

Barricades or other channelizing devices may be substituted for the
Shadow Vehicle ond TMA.

R11-2bT

48" X 30"

o

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.

1000°[173 1]
i

1/3 L

cw25-1T
> 48" x 48"A

1600°

T Channel izing

- ggvices at
et

CW20-5TR - pacing

" “ See TCP(1-50)
48" x 48 for traffic
control It
devices »

>
>

closure details if o Division

Traffic
for lane | |>~—See TCP(1-4a) for lane Operations

lane closure is needed I Texas Department of Transportation Standard
to close a lane which

15 Corme e e TRAFFIC CONTROL PLAN
LANE CLOSURES FOR
DIVIDED HIGHWAYS

closure-
\-L A Ié e See TCP(1-50)

for advance

warning signs
for lone closure
CW20-1F See TCP(1-5a)

48" x 48"
(F1ogs- for advance

TCP (1-5a) See rote 1) TCP (1-5b) T o i Toture TCP (1-5¢)

\/cwzore 30 TCP(1-5)-18

FILE fopl-5-18. dgn ons TXDOT [k TxDOT [oms TxDOT [ex: TxDOT]

T: \WACTRAFF\RMC\SIGNAL 2021\Standards\tcpl1-5-18.dgn

ONE LANE CLOSURE LANE CLOSURE NEAR EXIT RAMPS LANE CLOSURE NEAR ENTRANCE RAMPS Oroor_tebruery 2z ron e e [

s REVISIONS B375[32] 001 [US 190,ETC

ot soury [ et .

WACO) BELL,ETC___| 23

DATE: 12/16/2020 4:45:53 PM

FILE:

155




DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

13 - I - I
2
5%
o2 I . . I .
£8y § g 8 8
8,8 CW20-1D 8 ° HIAYEA H
I 48" X 48" 3 0 0
gy FVIVIE E|™ 1
ok ”
28 | |
B
838 :
a7 8 @
883 E ! ! H
gat »
2l €
ity I ! 5
g?é Shadow Vehicle with [ =
cob TMA ond high intesity,—
t§ | rotating, flashing,
gut oscillating or [ A
280 strobe |Tgnts. o
Gt
223 | |
oxp LEFT m
2 .| CSHOULDER - ®
5e CLOSED, | |
£33 3
»88 o
o8 cw21-50L | | . =
855 48" x 48" o g
i g P
S8 S | |
MO'. -
298
»E
362 I I
.
A ;
5.5 | | §
080 2
rad - 1 -
5)‘0 ”m *
v 35 > | * |
0y2 = 4
£882
g58a -
seez ! !
3 ok @
3 =5 | " |
Shadow Vehicle with
o TMA and high intesity,
o | rototing, flashing,
g oscillating or
‘: ‘g c strobe lights.
3 L
| L 1
§ ] - ' g
3 4
|
z ! [
0 © .
ql o o
2 ° °
g | HESENE
g w w
g 5 | 5 |
(3 o
2 HEAE
b 2 2
S g | 8 |
g 5 N
E
Z|
2
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2
g
@
z
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i
S
o
=
Q)
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=
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=

DATE: 12/16/2020 4:45:55 PM

FILE:

CW21-5aR
48" X 48"

CW20-1D
48" x 48"

s s 1%
HEVARAE HEAIES
gl ViIVv|E e
I I
I I
| |
Shadow vehicle with
| TMA and high intesity,
rotating, flashing,
oscilloting or
strobe lights.
|
1000 FT -
CH16-30P | I
30" X 12" -
i=3
B
| |
| - I
| |
| |
CcW21-50L - o
48" X 48" [y "N
= I I
| |
@
I I
1
Shadow Vehicle with
TMA and high intesi
8 rotating, flashing,
8 oscilla?fnq or
alte strobe lights.
<]
=
|
I
g
°
ale 2| 14
8¢ 5
5 |
©
3 -
& |

1y,

Shoulder

5 B .
3 gle
2 a3
mc
w
o
o
o
Q
v
5
o =
e
@
m
3
. o
* Q
N >
°
o
w
-

G20-2
48" X 24"

CW21-5aR
48" X 48"

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

Trai ler Mounted
Flashing Arrow Boord

Portable Changeable
Message Sign (PCMS)

]

<
i

Sign Traffic Flow

Flag

o v

F lagger

D';;?:ms Suqnes'?d Mox imum
[Posted| Formula Taper Lengths Camﬁz?r'\q L;ﬁ"",ﬁ"ﬂ.
Speed * % Devices Buffer Spocel|
* 10° | 11" | 12 [ona| _ono 8"
of fset|Of fset|0ffset| Toper | 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 Shadow 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 are 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 ftwo-piece
cones.

® Traffic
Operations
Division
Standard

I Texas Department of Transportation

TRAFFIC CONTROL PLAN
SHOULDER WORK FOR

anzo-10 FREEWAYS / EXPRESSWAYS
TCP (5-1q) TCP (5-1b)
TCP(5-1)-18
WORK AREA ON SHOULDER WORK AREA ON SHOULDER T
e REVISIoNS ©375[32] 001 [ us 190,ETC
o BELL Erc |24




DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

GENERAL NOTES FOR ALL ELECTRICAL WORK
1. The location of all conduits, junction boxes, ground boxes, and electrical services is 8. Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only
e diagranmatic and may be shifted to accommodate field conditions. a flat, high tensile strength polyester fiber pull tape for pulling conductors through
§2 the PVC conduit system. When galvanized steel RMC elbows are specifically called for in
Sg 2. Provide new and unused materials. Ensure that all materials ond installations comply with the plaons and any portion 90‘ the Rl:ic elbow i§ ?urieo less than 18 in., ground the RM? R
> the applicable articles of the National Electrical Code (NEC), TxDOT stondards and elbow by means of a grounding bushing on a rigid metal extension. Grounding of the rigid
§‘§ . specifications, National Electrical Manufacturers Association (NEMA), and are listed by metal elbow is not required if the entire RMC elbow is encased in @ minimum of 2 in., of
§°8 Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such concrete. PVC extensions are allowed on these concrete encased rigid metal elbows. RMC or
L eo s Canadian Standord Association (CSA), Intertek Testing Services NA Inc., or FM Approvals PVC elbows ore subsidiory to various bid items.
4 LLC can be considered equivalent to UL. Where reference is made to NEMA |isted devices,
95" International Electrotechnical Commission (IEC) Iisted devices will not be considered an 9. When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal
=-§ occeptable equal to a NEMA |isted device. Acceptable devices may hove both o NEMA ond IEC conductors according to Item 622 "Duct Cable.” At the Contractor’'s request and with approval by
2E listing. Foulty fabrication or poor workmanship in any moterial, equipment, or installation the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
'8‘:8 is justification for rejection. Replace or reinstall rejected material or equipment at no conduit bid under l?gm 618. Ensure bored HDPE substituted for PVC is schedule 40 and of the same
25E additional cost to the Department. size PVC called for in the plons. Ensure the substituted HDPE meets the requirements of Item 622,
Wt except that the conduit is supplied without factory-installed conductors. Make the transition of
.g§3 3. Miscel laneous nuts, bolts ond hardware, except for high strength bolts, may be stainless the HDPE conduit to PVC (or RMC elbow when required) at the bore pit. Provide conduit of the size
8"8 steel when plans specify galvanized, provided the bolt size is !/ in. or less in diameter. ond schedule as shown on the plans, Do not extend substituted conduit into ground boxes or
oYy foundations. Provide PVC or golvonized steel RMC elbows os called for ot all ground boxes ond
“'8’" 4, Provide the following test equipment as required by the Engineer to confirm compliance with foundotions.
2 g the contract and the NEC: voltmeter, ammeter, megohm meter (1000 volt DC), ground resistance . . . . .
'i...’n tester, torque wrenches, ond torque screwdrivers. Ensure all equipment has been proper |y 10. Use two-hole straps when supporting 2 in. ond lorger conduits. On electrical service poles,
¥§b calibrated within the lost year. Provide calibration certification to the Engineer upon properly sized stainless steel or hot dipped galvanized one-hole standoff straops are allowed on
'@‘e’» request. Operate test equipment during inspection as requested by the Engineer. the service riser conduit.
b
‘:’éé 5. Install grounding as shown on the plons and in accordance with the NEC. Ensure all metallic B. CONSTRUCTION METHODS
X9 conduits; metal poles; lumingires; and metal enclosures are bonded to the equipment grounding
K conductor. Provide stranded bare copper or green insulated grounding conductors. Ground rods, 1. Provide ond install exponsion joint conduit fittings on all structure-mounted conduits at
8 connectors, and bonding jumpers are subsidiary to the various bid items. the structure’s expansion joints to allow for movement of the conduit. In addition, provide
21;\. . . . . L. . and install expansion joint fittings on all continuous runs of galvanized steel RMC conduit
Fgs| 6. Wnen required by the Engineer, notify the Deportment in writing of moterials from the external ly exposed on structures such as bridges at maximum intervals of 150 ft. When
Eﬁg Mg?er-ul Producers List (M?L) intended for use on each project. Prequal -f-ec.i materials are requested by the project Engineer, supply manufocturer’s specification sheet for expansion
H listed on the MPL on TxDOT's website under "Roadway Illumination and Electrical Supplies. joint conguit fittings. Repair or replace expaonsion joint fittings that do not allow for
§§§ No substitutions will be allowed for materials on this Iist. movement ot no additional cost to the Department. Provide the method of determining the
58, amount of expansion to the Engineer upon request. Do not use LFMC or LFNC os o substitute
§g° CONDUIT for the required exponsion conduit fittings.
o
o gé A. MATERIALS 2. Space all conduit supports at maximum intervals of 5 ft. Install conduit spacers when
oZ5 attaching metal conduit to surface of concrete structures. See “"Conduit Mounting Options”
bs’ 1. Provide conduit, junction boxes, fittings, and hardware as per TxDOT Departmental Material on ED(2). Install conduit support within 3 ft. of all enclosures and conduit terminations.
oy Specification (DMS) 11030 "Conduit” and Item 618 "Conduit” of TxDOT's "Stondard Specifications
3&% For ans#ru..:cﬁon And Maintenance Of Highways, Streets, And Bric‘loes." latest edi Eon. Prov-‘ge 3. Do ng?‘oﬁuch‘conclui? supports directly to Dre-s#re§sed concrete beams except as shown
o5 conduits Iisted under Item 618 on the MPL under "Roodway Illumination ond Electrical Supplies.” specifically in the plans or as approved by the Engineer.
280 Provide conduit types according to the descriptive code or as shown on the plons. Do not A X . . .
E5O substitute other types of conduits for those shown. Provide Iiquidtight flexible metal conduit 4. Unless otherwise shown on the plons, jack or bore conduit placed beneath existing roadways,
.25 (LFMC) when f!ex-b!e 9ongu-f is c?l led for on gglvun-zeg steel rigid me?al!-c conou-t (BMC) driveways, s-dewolifs. or after the DO§e or surfacing operot-on nos.begun. Bochu!l ong
-4 systems., Provide I-gu-dhm# flex:ble nonmetal lic conduit (LFNC) when flexible conduit is compact the bore pits below the conduit per Item 476 "Jacking, Boring, or Tunneling Pipe
&gés called for on polyvinyl chloride (PVC) systems. or Box" prior to installing conduit or duct cable to prevent bending of the connections.
DE®
ggun 2. Provide galvonized steel RMC for qll exposed conduits, unless otherwise shown on the plans. 5. When placing conduit in the sub-grade of new roadways, backfill all trenches with excavated
SETE Properly bond all metal conduits. material unless otherwise noted on the plans, When placing conduit in the sub-base of
8 2F new roadways, backfill all trenches with cement-stabilized bose as per requirements of
a =% 3. Unless otherwise shown on the plans, provide junction boxes with a minimum size as shown in Items 110 "Excavation”, 400 "Excavation and Backfill for Structures”, 401 "Flowable
the following table, which opplies to the greatest number of conductors entering the box Backfill", 402 "Trench Excavation Protection”, and 403 “"Temporary Special Shoring. "
through one conduit with no more thon four conduits per box. When o mixture of conductor
sizes is present, count the conductors as if all are of the larger size. For situations 6. Provide and place warning tape approximately 10 in. above all trenched conduit as per Item 618.
not applicable to the table, size junction boxes in accordance with NEC.
7. During construction, temporarily cap or plug open ends of all conduit 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
AWG | 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS conduit and prove it clear in accordance with Item 618 prior to installing any conductors.
hll 10" x 10" x 4 12" x 12" x 4 167 x 16" x 4 8. Ensure conduit entry into the top of any enclosure is waterproof by installing conduit sealing
#2 8" x 8" x 4" 10" x 10" x 4" 12" x 12" x 4" hubs or using boxes with threaded bosses. This includes surface mounted safety switches, meter
- - O O O - O O - cans, service enclosures, quxiliory enclosures ond junction boxes. Grounding bushings on water
§ #4 8" x 8" x4 10" x 10" x 4 10" x 10" x 4 tight sealing hubs are not requirez. ’
< #6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4" o ¢ . R . .
- " " B B " " - " " . Fit the ends of all PVC conduit terminations with bushings or bell end fittings. Provide ond
‘.'-, 28 8" x 8" x4 8 x8 x4 8 x8 x4 install a grounding type bushing on all metal conduit terminations. ©
9
o . . . . 10. Install a bonding jumper from each grounding bushing to the nearest ground rod, grounding lug,
§ 4. Junction boxes with an internal volume of less than 100 cu, in. and supported by or equipment grounding conductor. Ensure all bonding jumpers are the same size as the equipment
k<1 entering raceways must have threoded entries or hubs identified for the intended grounding conductor. Bonding of conduit used as a casing under roadways for duct cable is not
g purpose ond supported by connection of two or more rigid metal conduits. Secure required, if the duct extends the full length through the casing.
9 condu:f w-fh:n 3 ft. of the enclo§ure or w-ﬂ:nn 18 in. of the enclogure if OII' - Traffic
9 conduit entries are on the same side. Mechanically secure oll junction boxes with 11. At all electrical services, install o 6 AWG solid copper grounding electrode conductor. Operations
Z| an internal volume greater than 100 cu. inches. ITexas Department of Transportation Division
o . N . . . N Standard
S . . . . . 12. Place conduits entering ground boxes so that the conduit openings are between 3 in. ond 6 in.
«f 5. Provide hot dipped galvanized cast iron or sand cast aluminum outlet boxes for from the bottom of the box. See the ground box detail on sheet ED(4).
- junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cost
Eg aluminum boxes. Size outlet boxes according to the NEC. 13. Seal ends of all conduits with duct seal, expondable foom, or by other methods approved by
~ = . . . . . . the Engineer. Seal conduit immediately ofter completion of conductor finstallation and pul |
©wyl 6. Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT) tests. Do not use duct tape as a permanent conduit sealant. Do not use silicone caulk as a ELECTRICAL DETAILS
ey unless specifically required by the plon sheets. When EMT is called for, provide conduit sealant.
wE junction boxes made from galvanized steel sheeting, Iisted and opproved for outdoor CONDUI TS & NOTES
v use, unless otherwise noted on the plans. Size all galvonized steel junction boxes 14. File smooth the cut ends of all mounting strut and conduit. Before installing, paint the field
4| in occordonce with the NEC. Provide junction boxes for IMC conduit systems that meet cut ends of all mounting strut and RMC (threaded or non-threaded) with zinc rich paint (94% or
L] the same requirements for junction boxes used with RMC systems. more zinc content) to alleviate overspray. Use zinc rich paint to touch up galvonized material ED (1)-14
Py 7. Provide PVC junction b intended f T PVC duit + \ as ol lowed under Item 445 "Galvanizing." Do not paint non-golvanized material with @ zinc rich
<E . o:a;rl'w?se no#::"or'f'?‘n;xel:n's" ended for outdoor use on conduit systems, unless paint as on alternative for materials required to be galvanized. il odi14.dan o ox: Tow: er:
e plans. ©Tx00T_Octaber 2014 cour [secr]  we | s
. REVISIONS 6375(32] 001 | US 190,ETC
) o157 couny [ sweer ro.
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Conduit Spacer

. Strut Type
(mounting shoe) Stainless steel kg?;‘s;f:’e_e
. . f or hot dipped .
e =—=¢ Girder | | € Girder —! ggéfge galvanized . E
€9 | Expansion Anchors ‘ Conduit Conduit Strap \%. Stainless
ot | % ;:-fegfg’c:efgfs A i L+ Concrete steel expansion
2 / \ 8 | I Structure anchor. Anchor
E§ | ; L : depth 1" min.,
: s . T
T Rigid Metal \ gg:vgr"?g:g 4 Stainless steel Conduit 1 " max.
B . conduit (RvO) ] mal leable expansion anchor: Conduit Mounting
- ; : i for conduit 'z Channel (B-1ine,
o8 P13 conduit ‘ | conduit strap up to 1 '/" use Kindor f Un';?r'f
—i~ 5t 2 i i u
2 L|=  Clamp See "HANGER Ya" dia. anchor. or equal) (Hot dip
L ) : ASSEMBLY DETAIL" : For conduits 1 !," galvanized)
oz SN AN AN A 2 ' to 2" use %" dia.
P : anchor.  Anchor
28 R R depth 1" min.,
i S e P
v
4
&
28
Lq
§§ CONDUIT MOUNTING OPTIONS
= Attachment to concrete surfaces
© See ED(1)8.2
5 " “SPAN" 6"
X Min Min'
Varies

Wing Wall Expansion

Fitting

CONDUIT HANGING DETAIL

r Bridge Deck

CONDUIT MOUNTING CHANNEL
"SPAN" "W x "H” T
less than 2° 1% x 1 %" 12 Ga. Nef =2 /2"
—— — - - %" Dia. Min.
2'-0" to 2' -6 1%" x 1 % 12 Ga. Expansion
>2'-6" t0 3°-0" |1 %" x 2 Ye" | 12 Ga. Anchor

s standord is governed by the “"Texas Eng

i
y TxDOT for any purpose whatsoever.
of this standord to other formats or for incorrect results or damages resulting from its use.

The use of th

kind is made b

Hex Nut, Split Lock

Washer & Flat Washer TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL

Hex Nut

Channels with round or short slotted hole —
patterns are allowed, if the load carrying 1
capacity is not reduced by more than 15%.

DISCLAIMER:

Threaded Coupler Nut
EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT

Hex Nut

1. Use torque controlled mechanical expansion anchors that are approved for
Rigid Metal use in cracked concrete by the International Code Council, Evaluation
Conduit (RMC) 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.

%" Dia.
Threaded
Rod

Hex Nut, Split Lock 2. Unless otherwise gpproved by the Engineer: do not use adhesive anchorss

Washer & Square or do not use expansion anchors that are not included in the ICC-ES approval

Oversized Cut Washer Iist; and do not use expansion anchors that are only approved for use in
uncracked concrete.

Conduit
Mounting

Channe | \

77777 3. Use anchors manufactured with stainless steel expansion wedges. Anchors
manufactured with carbon steel expansion wedges are not allowed. Anchor
bodies can be either zinc-plated carbon steel or stainless steel, For

=
2
=i
e E
=i
=l

application in marine environment, both the anchor body and expansion . Traffic
\ ********* wedge shall be stainless steel. Operations
Conduit I Texas Department of Transportation Standard

Mount ing xr Hex Nut, Split Lock 4. Install anchors as shown on the plans and in accordance with the anchor

e Channe | Wosher & Flat Washer manufocturer’s published installation instructions. Arronge 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. EL ECTR ICAL DE TA l LS
5. Prior to hole drilling, use rebar locator to ensure clearing of existing CONDUI T SUPPORTS

deck strands or re'igforcemem. Instal | uncno'n;s to ensure a minimum effective
embedment depth, (Nef), as shown. Increase (Nef)as needed to ensure sufficient
HANGER ASSEMBLY DETAIL thread length for proper torqueing and tightening of anchors.

6. Use anchors of minimum 1600 Lbs tensile capacity (minimum of steel, concrete ED (2) I 4
breakout, and concrete pul lout strengths gs determined by ACl 318 Appendix D) [Fit&: ed2-14. dgn on:TxDOT_[ck: TxDOT [ow: TxDOT_Jex: Tx0OT]

T: \WACTRAFF\RMC\SIGNAL 2021\Standards\ed2-14.

ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT ot the required minimum embedment depth (Mef). No lateral loads shall be ©Tx00T_Octaber 2014 ot [sect] oo | wivemar

introduced after conduit installation. REVISIONS 6375[32] 001 | US 190,ETC

ot soury [ sweer .
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ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION
1. Provide Type XHHW insulated conductors in accordance with Deportmental Moterial 12. Provide ond install o seporate stranded equipment grounding conductor Seal between
zs Specification (DMS)11040 "Conductors" and Item 620 "Electrical Conductors.” Provide (EGC) in all conduits that contain circuit wiring of 50 volts or more. conductors with
% conductors os listed on the Material Producers List (MPL) on the Depaortment web site Unless shown elsewhere, size the EGC to be the same size as the largest hot Y 1+ a:-l A Heat Hot mel+ “C clamp
55 under "Roadwoy Illumination and Electrical Supplies” Item 620. Color code insulated current carrying conductor contained in the conduit. Ensure all EGCS e T apolhesive  shrink adhesive type connector
2 conductors in conformonce with the NEC. Identify grounded (neutral) conductors with are bonded together ot every occessible location. For traffic signal C'fe‘ °°e? ° o Tube- tape
§§ . white insulation. Identify grounding conductors (ground wires) with green insulgtion installations, provide o minimum size 8 ANG EGC. The EGC is paid for e; end past en \
o § or bare conductors. Identify ungrounded (hot) conductors with any color insulation under Item 620. P N 'UD'I“Q_ by
teo except green, white, or gray. Keep color scheme consistent throughout the wiring /8" to Va
ENRS system. Identify conductors 6 American Wire Gauge (AWG) and smaller by continuous C. TEMPORARY WIRING
ob” color jacket. Identify electrical conductors 4 ANG and larger by continuous color
=8 jacket or by colored tape. When identifying conductors with colored tape, mark at 1. Install temporary conductors and electrical equipment in accordance with
'.Z‘t least 6 in. of the conductor’s insulation with half laps of tape. the NEC article "Temporary Installations” and Department standard sheets.
W
2'5.? 2. Provide a solid copper 6 AWG grounding electrode conductor to bond the electrical 2. Provide o ground fault circuit interrupter (GFCI) for power outlets for
P service equipment to the concrete encased grounding electrode or the ground rod at portable electrical equipment, power tools, ice machines, ice storage bins [ncreasg
2§3 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 insulation
$8° 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
§gw electrode conductor to the concrete encased grounding electrode as shown in the hot melt
a9 plans. 3. Use listed wire nuts with factory applied sealant for temporary wiring odhesive tape.
gsg where opproved. Tape to extend
Tes 3. Where two or more circuits are present in one conduit or enclosure, permanently 2" M DOS‘! end of
)‘-§ identify the conductors of each branch circuit by attaching o non-metallic tag 4, Enclose conductor splices within a Iisted enclosure or ground box, or ensure 1 tubing by
22% 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. over lap Vo' to V"
'@'ﬂ'w two straps, large enough to indicate circuit number, letter, or other horizontally from any metal structure. Where installing temporary conductors
Gt identification as shown in the plans. Print circuit identification on the tag in areas subject to vehicle traffic or mobile construction equipment, ensure
w23 with a permanent marker. the vertical clearance to ground is ot least 18 ft. when measured ot the
gx? lowest point. Ground messenger wires that support power conductors in SPLICE OPTION 1
& .| 4. Use listed compression or screw type pressure connectors, terminal blocks, or conformance with the NEC. .
e split bolt connectors for splicing as specified in DMS 11040. Use hot melt Compression Type
2§\- adhesive tape to fill the gop ond seal the ends of heat shrink tubing. Provide 5. Protect ond when necessary repair any existing electrical conduits uncovered
£85 UL listed gel-filled insulating splice covers. Splicing materials, insulating during the construction process in g timely manner ond in conformance with
gﬁg materiols, breokawdy disconnects, splice covers, and fuse holders ore the NEC.
ggk subsidiaory to various bid items.
s
§;$t B. CONSTRUCTION METHODS GROUND RODS & GROUNDING ELECTRODES
>00
35., 1. Use only o flot, high tensile strength polyester fiber pull tape for pulling A. MATERIAL INFORMATION
wabh conductors through the conduit system. After installing conductors in conduit, Seal between Heat
- ,,g perform conductor pull test. If @ conductor cannot be freely pulled, make any 1. Provide ond install o grounding electrode at electrical services. Provide ond ,O:S Tth Shrink
P58 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 :.of """:” dﬁe!s' e Hot mel+t Tube
5 N insulation resistance tests in accordance with Item 620. Coordinate with the length rods may be called for in some specific locations, see the individual tor Ta o to v adhesive
§§ 2 Engineer to witness the tests. plans sheets. Concrete encased grounding electrodes may be called for in ex?wad °§* end tape Split bolt
b5 L. N L. specific locations including electrical service, see individual plon sheets. of mbigo b
S0 2. Leuvedzbﬁ. m-[nmun, 33{:?. max imum ‘Iergg?hm;or“"z?'cr?eﬁg?gug;o::‘o:gu;?o:h? sg;écﬁd-n Vs* 1o I/?_ Yy
222 ground boxes. Leave . minimum, . maxi in ul
£ boxes when pul led through with no splice. Leave 1 ft. minimum, 1.5 ft. maximum B. CONSTRUCTION METHODS
3:§ length of conductor ot enclosures, weatherheads ond pole bases. 1. Furnish auxiliary ground rods for.ligmnino protection and insfgll in soil,
&$8°2] 3. Make splices only in junction boxes, ground boxes, pole bases, or electrical concrete, or both, a@s called for in the plans. For ground rods installed
g=g‘° enclosures and use only |isted compression or screw type pressure connectors, in concrete, ensure the connection of the conductor to the ground rod is,
Sguoe terminal blocks, or split bolt connectors. Insulate splices with heavy wall readily occessible for inspection or repairs. For ground rods installed in
aFof heat shrink tubing or gel-filled insulating splice covers to provide a soil, ensure that the upper end is between 2 to 4 in. below finished grade.
@ c watertight splice. Overlap conductor insulation with heat shrink tubing a . . . Wrap split bolt Increase
a <o minimum of 2 in. past both sides of the splice. Where heat shrink tubing 2. Do not place ground rods in the same drilled hole os o timber pole. P gor Ton insulation
may not shrink sufficiently to provide a watertight seal around the individual N 3 ﬁg‘;"’ﬁ” aumesive diameter with
conductors, prior to heating the tubing, increase the diameter of the conductor 3. Install ground rods so the imprinted port number is ot the upper end of T o protect hot melt
insulation using hot melt adhesive tape to provide a watertight seal between the rod. n°°$ b ?"k ¢ 2 Min - adhesive tope.
the individual conductors and the heat shrink tubing. Ensure the tape extends . . g“ S Z'" rom - 2" Min, Tape to extend
past the heat shrink tubing. Use hot melt adhesive tape to fill the gap ond 4. Remove all non-congu:#-ve coatings such as concrete splatter from the rod sharp edges over lap over lap post end of
seal the ends of heat shrink tubing. Heat shrink tubing thot appears to have at the clamp location. hubing by
been burned, or overheated, is considered defective and must be reploced. . Yo" to Ya
5. Route all conductors as short and straight as possible for connection to
4. Size and install gel-filled insulating splice covers according to lightning protection ground rods. When g bend is required, ensure o minimum
monufacturer’s specifications when used in place of heat shrink tubing. radius bend of four inches for these conductors. SPLICE OPTION 2
c| 5. Wire nuts with factory applied waterproof sealant may be used for 8 AWG or 6. Unless otherwise called for in the plans, protect grounding electrode Spl it Bolt Type
smal ler conductors in above ground junction boxes, but not in pole bases or conductors with non-metallic conduit. When protecting grounding electrode
4 ground boxes. Install wire nuts in an upright position to prevent the conductors with metal conduit, provide and install o grounding type bushing
M occumulation of water. and properly sized bonding jumper on each end of the metal conduit.
T
B 6. Support conductors in illumination poles with a J-hook at the top of the pole. 7. Written authorization is required before installing o ground rod in o
9 horizontal trench for rocky soil or a solid rock bottom.
8 7. When terminating conductors, remove the insulation and jacketing material without
5 nicking the individual stronds of the conductor. Conductors with nicked individual
bl conductor stronds or removed strands will be considered domaged. Snap- 1ock,
§ . . See through molded clomp . Traffic
&| 8- Replace conductors and cables that are damaged beyond repair or that fail an molded cover Operations
E. insulation resistance test at no additional cost to the department. ITexas Department of Transportation SD‘:;:%:g;ld
Q] 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 \{ufh qe!-fu I leg
&z 10. Do not terminate more than one conductor under o single connector, unless the for making ég?:.l“""g splice
5| - i i , H
>o connector is rated for multiple conductors. Do not exceed the pressure connector’s connect ions ELECTR l CAL DE TA l LS
&7 listing for maximum number ond size of conductors allowed.
bt CONDUCTORS
5
ott] 11. Install breakaway connectors on conductors bid under Item 620 whenever those
83 conductors pass through @ breckawdy support device. Follow manufacturer’s
= instructions when terminating conductors to breakaway connectors. Properly torque ED (3) - I 4
s threaded connections. Proper terminations are critical to the safe operation of
IE breakaway devices. Trim waterproofing boots on breakaway connectors to fit snugly FILE: ed3-14.dgn on: TXDOT_[oks TxDOT Jow: TxDOT _[cks TxDOT
N around the conductor to ensure waterproof connection. Only one conductor may enter P PT ©T1x00T_ October 2014 conr_[sec] 08 T HIGHWAY
- a single opening in a boot., Provide waterproof boots with the correct number of SPLICE OPTION 3 Voo 5375[32] 001 | US 190, ETC
fotee| openings. Leave unused openings factory sealed., Use prequalified breakaway connectors L isfed Screw T L]
= as shown on the MPL. ype oist counr [ sweer o,
=in WACO| _ BELL,ETC_ | 27
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No. 3
Reinforcing No. 3 Ground "
steel Reinforcing bos 10 GROUND BOXES
7 stee! N\ ttyp) A. MATERIALS
2c — - === —Class A ST FERD )
co | —_————— - BB 7
7 f 10t ttyp y | Conorete Apron W 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
°§ I h (when required) I:A)ctron-Fllel accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
28 A | 10", epth of box Item 624 "Ground Boxes. "
Fa
go 1 (typ), A
gg L Py 2. Provide Type A, B, C, D, ond E ground boxes as shown in the plans, and as |isted on
g% [ el = el @) G-H=--311= 9" Aggregate the Material Producers List (MPL) on the Department web site under "Roadway IIlumingtion
o5 : + PVC (4) Fill (3) and Electrical Supplies,” Item 624.
22
2, I : Ground 3. Ensure ground box cover is correctly labeled in accordance with DMS 11070.
s box .
E"E . ! 1 Conduit or 2?’;“’”" 4. Provide larger ground boxes in accordance with Item 624 and as shown in the plans.
2 (‘*2.. . duct cable
82 . 12 ) B. CONSTRUCTION METHODS
o ! T T-T-T-==-=-=-= -
83 1. Remove all graovel and dirt from conduit. Cap all conduits prior to placing aggregate
& f and setting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of
gS Item 302 "Aggregates for Surface Treatments." Ensure aggregate bed is in place ond at
= PLAN VIEW SECTION A - A least 9 inches deep, prior to setting the ground box. Install ground box on top of
§§ aggregate.
‘°8 2. Cast ground box aprons in place. Reinforcing steel may be field bent, Ensure the depth
o
- APRON FOR GROUND BOX of concrete for the apron extends from finished grade to the top of the aggregate bed
8 under the box. Ground box aprons, including concrete and reinforcing steel, are
X subsidiory to ground boxes when called for by descriptive code.

“

Uniformly space ends of conduits within the ground box. Position ends of conduits so

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

2
&
@
o
2
2
: b that ground box walls do not interfere with the instal lation of grounding bushings 3. Keep bolt holes in the box clear of dirt. Bolt covers down when not working in ground
g; or bell end fittings. boxes.
B‘E (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
22 conduits so grounding bushings ond bell end fittings con eosily be installed.
2= (3) Place aggregate under the box, not in the box. Aggregate should not encroach on the
§§ interior volume of the box. 5. Temporarily seal all conduits in the ground box until conductors are installed.
S
3‘5 (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 of conductor installation
2a Ground RMC elbows when aony part of the elbow is less than 18 in. below the bottom of and pull tests, Permanently seal the ends of all conduits with duct seal, expandable
vg‘ the ground box. Install a PVC bushing or bell end fitting on the upper end of all PVC foam, or other method as approved. Do not use duct tape as a permanent conduit sealont.
g conduits terminating in a ground box. Do not use silicone caulk as a sealant.
5
2% T. When a ground rod is present in a ground box, bond all equipment grounding conductors
:’5 together and to the ground rod with |isted connectors.
)
2R
£- 8. When o type B or D ground box is stacked to meet volume requirements, it is allowable
w3 t0 cut an appropriately sized hole for conduit entry in the side wall at least 18 inches
:., below grade.
» 00
@ 9
§3¢ GROUND BOX DIMENSIONS 9. If on existing ground box in the contract has a metal cover, bond the cover 1o the
322 equipment grounding conductor with a 3 ft. long stranded bonding jumper the same size
<E Y PRl . St H v D
) os 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
e x (Width x Length X Depth) fully describing the work required.
10. If other ground boxes with metal covers are within the project |imits but are not part
A 12 X 23 X 11 of the contract, the Engineer moy direct the Contractor to bond the metal covers,
B 12 X 23 X 22 identifying the specific boxes in writing. This work will be paid for seporately.
16 X 29 X 11 11. Bond metal ground box covers to the grounding conductor with a tank ground type lug.
[
D 16 X 29 X 22
c E 12 X 23 X 17
<
n
s
bl
9
P2
3
5 L
S Hole for /2"
5 GROUND BOX COVER DIMENSIONS o ewith e Traffic
> recess H
2 For head — Operations
& DIMENSIONS  (INCHES) — i ITexas Department of Transportation Standard
< TYPE J K P_—X i
o H 1 J K L M N P I
E:
2 A, B&E 23 ! V 5 3
2 : Al 23 [13%|13% | 9% | S| 1| 2 For cover 1ogo ‘ ELECTRICAL DETAILS
e c&bD 30 ! 30 Yol 17} 17} 13 6 13 ond lobel ing
:g /2 Z /2 ' '/a Ya % 2 Fequirements. GROUND BOXES
vz See DMS 11070
Q% PLAN VIEW END SIDE
o
s ED(4)-14
= FILE: edd-14. dgn on: TXDOT_[oks TxDOT Jow: TxDOT _[cks TxDOT
S
ppd GROUND BOX COVER ©7Tx00T_Ocfober 2014 o [sect]  wn | wiomr
.. REVISIONS 6375[32] 001 | US 190,ETC
) o157 couny [ sweer ro.
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ELECTRICAL SERVICES NOTES

1.Provide new materiols. Ensure installation ond materials comply with the opplicable

provisions of the Notional Electrical Code (NEC) ond Notionol Electrical Monufocturers
Assaciation (NEMA) standords. Ensure material is Underwriters Loboratories (UL) |isted.
Provide and install electrical service conduits, conductors, disconnects, contactors,
circuit breaker panels, and branch circuit breakers as shown on the Electrical Service
Dotg chort in the plons. Foulty fabricotion or poor workmonship in material, equipment,
or installation is justification for rejection. Where monufocturers provide warranties
and guarantees as a customory trade practice, furnish these to the State.

No warranty of any

2.Type galvanized steel
ond for Type D ond T services thot do not use on enclosure mounted
photocel | or lighting contactor. Provide GS enclosures in accordonce with
DMS 11080,

SERVICE ASSEMBLY ENCLOSURE

1.Provide threaded hub for all conduit entries into the top of enclosure.

11082, 11083, ond 1

1084,

(GS) enclosures may be used for Type C panelboards

MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS

1.Field drill flonge-mounted remote operator hondle if needed, to

ensure hondle is lockable in both the "On" and "Off" positions.

2.Wnhen the utility company provides a transformer larger than 50 KVA,
verify that the available fault current is less than the circuit
brecker’s ampere interrupting copacity (AIC) rating ond provide
documentation from the electric utility provider to the Engineer.

c
2
w
]
§
o8
2.Provide electrical services in accordance with Electrical Details standard sheets,
g: Departmental Material Specification (DMS) 11080 "Electrical Services, "DMS 11081 3‘Zﬁgvé"?n°(',§§c',?‘é'§néi"3,x?ﬂ%ﬁ?i?&ggf’ ﬂgg:, (??‘)mg?c:?ggg'esaggrlrggif 36 ©
- "Electrical Services-Type A," DMS 11082 "Electrical Services-Type C?"NDMS 11083 not paint stainless steel. PHOTOELECTRIC CONTROL
ég "E::CI::CO: g::z:g:?;gg:s%l (%?“”gg; IE;:lcgg;sc"?éIzgleg:?-gzﬁ'césﬁri ::1285 1.Provide photocel| as listed on the MPL. Move, adjust, or shield the
C’ ica 1 = 1 1 ] H B . 1, 0]
2E Standard Specifications. Provide electrical service types A, C, and D, as |isted “S.'].‘s’v:?333'3?.3'7:og?:Vﬁﬁenéisérer'?égsc"segeégs?§7°§§33?§e§f 'szgs(g’;sc'gﬂown photocel | from stray or ambient night time light to ensure proper
e on the Material Producers List (MPL) on the Department web site under "Roadway in the PS descriptive code, provide on AL enclosure. operation. Mount photocel | facing morth when practical. Mount top
5=2 Illumination and Electrical Supplies,” Item 628, Provide other service types as ’ of pole photocells as shown on Top Mounted Photocell Detail.
:,g'; detailed on the plans.
€§§ 3.Provide all work, materials, services, and any incidentals needed to install a
8o complete electrical service as specified in the plans.
vlo
;8§ 4.Coordingte with the Eng-neeg and the utility provider for metering ond ccmolionce
with utility requirements. Primary line extensions, connection charges, me
= *
i Sy e R T e et ol B oo ELECTRICAL SERVICE DATA
g»h 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
200 with the utility provider to determine costs ond requirements, ond coordinote the Service | Sheet Electrical Service Description Conduit [Conductors | Switch | Ckt. Bkr. [Contraoctor |Loadcenter Circuit Ckt. Bkr. |Circuit| /oo,
a5 work as opproved. 1D Number *%Size | No./Size | Amps | Pole/Amps Amps Amp Rating 10 Pole/Amps | Amps
.2’:@ 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
K keyed #2195 for all custom electrical enclosures. Installing confrocfor is to Lignhting SB 2P/40 25
i .0 provide Moster Lock #2195 Type 2 with bross tumblers for "off the shelf"” Underpass 1P/20 15
2133 enclosures. Master Lock #2195 keys ond locks become property of the State. . 24
£35 Unless otherwise opproved, do not energize electrical service equipment until
z8¢ locks are 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
325 6.Enclosures with external disconnects thot de-energize ol | equipment inside the 30 Luminaires 2P/20 9
g2 enclosure do not need @ dead front trim. Protect incoming |ine terminotions from CcCTv 1P/20 3
;sb incidental contoct as required by the NEC.
H
3‘53 7.When galvanized is spec-fued for nuts, screws, bolts or miscellaneous hardware, 2nd & Main | 58 ELC SRV TY T 120/240 000 (NS)GS (N)SP (0) 1 Y 3/%6 N/A N/A N/A 70 Floshing Beacon 1 1P/20 a 1.0
Lag stainless steel may be used Flashing Beacon 2 1P/20 4
»t = = =
©ES| 8.Provide wiring ond electrical components rated for 75°C. Provide red, black * Example only, not for construction. All nmew electrical services must have
5 : ond white colored XHHW service entronce conductors of minimum size 6' Am,;czh electrical service data chart specific to that service as shown in the plans. Stondard 3-prong
gég Wire Gauge (AWG). Identify size 6 AWG conductors by continuous color jacket. photoce! |
ok Identify electrical conductors sized 4 AWG and larger by continuous color * % Ver-fy service conduit size with utility. Size may change due to utility meter Feceptacie A 3 )
S jacket or by colored tape. Mark at least 6 inches of the conductor’s insulation requirements. Ensure conduit size meets the National ELectrical Code. & phot " Conduit mounting
298 with half lops of colored tape, when identifying conductors. Enmsure each service and photoce channel (Unistrut,
£ o entrance COndlilC‘fOf exits ??rouoh a separately bushed non-metallic opening in the Kindorf, B-line
2 weatherhead. The lengths of the conductors outside the weatherhead ore to be or equal)
3:§ 12 inches minimum, 18 inches moximum, or os required by utility. EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
2885 alvanized
§§8: 9.All electrical service conduit and conductors attached to the electrical service ELEC SERV TY X XXX/XXX XXX (XX) XX (X) XX (X) gos? iron, '
EFTs -ncluc-ngrme riser or the elbow below ground are subsidiary to the electrical - T T T or sand cost I
qL-= service. For an mdergromd utility feed, all service conduit and conduc?ors after . by 6"
g"gé the elbow, including service condu¥1 and’ conductors for the utility pole riser Schemotic Type aluminum outlet lélz_)ur;; g’:'o;\gg;:rl'ed
3 %% when furnished by the Contractor, will be paid for separately. Service Voltage V / V box with cover. from the top of
10.Provide rigid metal conduit (RMC) for all conduits on service, except for the . . the pole or 18
Y, in. PVC conduit containing the electrical service grounding electrode Disconnect Amp Rating Vo to 20 feet above
/2" RM ° <
conductor. Size the service entrance conduit as shown in the plans. Ensure 000 indicates main lug only/ Gonauit, bend finisned grade
conduit for branch circuit entry to enclosure is the some size gs that shown Typically Type T Yo provide Vo or as directed
on the layout sheets for branch circuit conduit. Extend all rigid metal conduits + ‘IY lear f,' by Engineer, and
o minimum of 6 inches underground and then couple to the type ond schedule of (SS) = Safety Switch Ahead of ° ¢learance as al lowed by
the conduit shown on the layout for that particular branch circuit. Install a Meter-Check with Utility between photo- Gtility 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
11.Use of Iiquidtight flexible metal conduit (LFMC) is allowed between the meter ond Meter-Check with UTility |
service enclosure when they are mounted 90 to 180 degrees to each other. Size the Enclosure Type Service
LFMC the same size os service entrance conduit. LFMC must not exceed 3 feet in GS= Galvanized steel ("off the shelf") rt
F H H Suppor
g length, Strop LFMC within 1 foot of each end. LFMC less thaon 12 -qohes in length S$S= Stainless steel (Custom Enclosure) See MPL
need not be strapped. Each end of LFMC must have g grounding bushing or be AL= Aluminum (Custom Enclosure)See MPL
< termingted with o grounding fitting. The LFMC must contain a grounded (neutral) TOP MOUNTED PHOTOCELL
i conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is Photoce! | Mounting Location
) required on all installed conductors, with gt least six inches of free conductor . . _ f i N
o movement demonstrated to the satisfaction of the Engineer. (E)= Inside Service/Enclosure Install conduit strap maximum 3 feet
ol Mounted from box. 5 foot maximum spacing
of12.Ensure all moum-ng hardware and instal lation details of services conform to utility (T)= Top of pole between straps supporting conduit.
5 company specifications. (L)= Luminaire mounted
kel (N)=  None/No Photocell or
§|13.For ol electrical service enclosures Iisted under I+em 628 on the MPL, the UL 508 Lighting Contactor Required " Traffic
& enclosurean?nufog;urers?w; | I’:repage at;ld sutlmu? ghschemlhcbclrov{mg ul;!lgue :\gm:?‘;h s ) S 1 — Operations
- service. Before shipment to the job site, place the applicable laminated sc ic ervice Support Type . Division
b drawings and the laminated plan sheet showing fthe electrical service data chart GC= Granite concrete - ITexas Department of Transportation Standard
g used to build the enclosure in the enclosure’s data pocket, The insfolllng contractor 0C= Other concrete
will copy and laminate the actual project plon sheets detailing all equipment ond TP= Timber pole
E;‘ branch circuits supplied by that service. Th; lomingted plan ihee?s are to be placed P Steel pole
Z| in the service enclosure’s document pocket. Reduce 11 in. x 17 in. plan sheets to
~ O 82 in. x 11 in. before laninating. If the installation differs from fthe plan SF= Steel frome . ELECTR ICAL DETA[LS
v sheets, the installing contractor is to redline plan sheets before laminating. oT= :‘gul—eszyog:::ﬁs or paid
) D y
3§ 14.Wnen providing on "Off The Snelf" Type D or Type T service, provide lomingted pian EX= Existing pole SERVICE NOTES & DATA
"( sheets detailing equipment and branch c-rcu-'s supplied by that service. Reduce TS= Service on traffic
ou 11 in. x 17 in. plan sheets t0 8 /o in. x 11 in before lcm-ncn-ng. Deliver ?hese signal pole
S5 drowings before completion of the work to the Engineer, instead of placing in PS= Pedestal Service ED (5) 14
NS enclosure that has no door pocket, — -
$3 . L . . 0= Overhead Service Feed
T Z]15.D0 not install conduit in the back wall of a service enclosure where it would from Utility FILE: ed5-14.dgn on TXDOT_[oks TxDOT Jows TxDOT _[cks TxDOT
N penetrate the equipment mounting ponel 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 Utility REVISIONS 6375 32‘ 001 ‘ US 190, ETC
fotee| Grounding bushings are not required when the end of the metal conduit is fitted L]
= with @ conduit sealing hub or threaded boss, such as @ meter base hub. otst counry [ sweer no.
ou WACO) BELL,ETC | 79




DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

color code 6"

mounted.

neer

Red insulation or

of Line 1 or Line 2

length

gs conductors’ insulation
o with red tope where — "]
5y conductor estfhe/
Fod weatherhead.
i Y |2
Ly White insulation or — =4
g+ color code 6" length (O]
ob" of neutral conductors’ L |
2@ Vi |ve insulotion with wnite — 4
.2 tape where conductor
e r + | @ exits the weatherhead. -1~ @
g5 ) oo
:'s Two Photocell viewing I \
o L | windows not shown but \> 0 I
+a - T required when photocel | [n I
8o is listed as enclosure N
ag P mounted. Windows not S BN O]
28 required when photocel | [ |
° is listed os pole top
f
o
-
g
=

o

=

s standord is governed by the “"Texas Eng

y TxDOT for any purpose whatsoever.
of this standord to other formats or for incorrect results or damages resulting from its use.

2 GN

c

o Ll

”:g Grounding Typical Branch
gag Electrode Circuits
P
3z
s % SCHEMATIC TYPE A

THREE WIRE

Pl
\ & ’N \
Do not bond - b
HA N ) 1) ‘

Grounding
Electrode

*ziJ
-0

Typical Branch
Circuit

SCHEMATIC TYPE C
THREE WIRE

WIRING LEGEND

Power Wiring

Control Wiring

Neutral Conductor

Equipment grounding conductor-always
required

T: \WACTRAFF\RMC\SIGNAL 2021\Standards\ed6-14.

DATE: 12/16/2020 4:46:08 PM

FILE:

120240

o

r o
\ \
o - \
:ﬂﬁj:ﬁ::’_\ onding
‘ @@ ‘ Jjumper
S ====uve]
| o
\ \
\ \
\ \
\ \
\ \
\ \
\ \
[ !
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

1 | Safety Switch (when required)

2 [Meter (when fequirec-verify with electric
utility provider)

3 |Service Assembly Enclosure

4 | Main Disconnect Breaker (See Electrical
Service Data)

5 |Circuit Breaker, 15 Amp (Control Circuit)

6 | Auxiliary Enclosure

7 | Control Station ("H-0-A" Switch)

8 Photo Electric Control (enclosure-
mounted shown)

9 | Lighting Contaoctor

10 | Power Distribution Terminal Blocks

11 | Neutral Bus

12 | Bronch Cif‘cl‘ﬂ? Breaker
(See Electrical Service Data)

13 | Separate Circuit Breaker Panelboard

14 | Load Center

15 | Ground Bus

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

/

| |
N

60 |

v v
¢ N += G N
Grounding
l l Elec?roael 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 controctor will be installed.

® Traffic
Operations
Division
Standard

I Texas Department of Transportation

ELECTRICAL DETAILS
SERVICE ENCLOSURE
AND NOTES

ED(6)-14

FILE: ed6-14.dgn on: TXDOT_[oks TxDOT Jow: TxDOT _[cks TxDOT
©7Tx00T_October 2014 cont Jsect] s | wicamr
REVISTONS 6375(32] 001 | US 190,ETC
oist counry [ e o,
WACO| BELL,ETC__ | 30




DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

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

1.Provide steel pole and steel frame supports as per TxDOT Departmental Material Specification
(DMS) 11080 "Electrical Services." Mount all equipment and conduit on 12 gauge galvanized
steel or stainless steel channel strut, 1', in. or 1 % in. wide by 1 in. up to 3% in.
deep Unistrut, Kindorf, B-line or equal. Bolt or weld all channel ond hardware to vertical

unobstructed concrete cover.

neer

2§ members as approved. Do not stack chonnel. File smooth ond paint field cut ends of all channel
s with zinc-rich paint before installing.
“
5%
>,§ 2.Provide poles for overhead service with an eyebolt or similar fitting for attachment of the
€3 service drop to the pole in conformonce with the electric utility provider’'s specifications.
o
o
‘5§ 3.Provide and install galvanized ¥ in. x 18 in. x 4 in. (dia. x length x hook length) anchor
*b. bolts for underground service supports. Provide and install galvanized ¥ in. x 56 in. x 4 in.
28 anchor bolts for overhead service supports. Ensure anchor bolts have 3 in of thread, with

> 32 in. to 3'Y, in. of the exposed anchor bolt projecting above finished foundation. Provide
oF and install leveling nuts for all anchor bolts.
W
o
<8 4.Bond one of the anchor bolts to the rebar cage with 6 AWG bare stranded copper conductor. Use
gg Iisted mechanical connectors rated for embedment in concrete. See Inset B.
+a
8o S.Furnish and install rigid metallic ells in all steel pole and steel frame foundations for all
P conduits entering the service from underground.

2
g., 6.Use class C concrete for foundations. Ensure reinforcing steel is Grade 60 with 3" of

:

o

-

g

=

is fitted into o sealing hub or threaded boss.

o tapped hole.

9.Provide 4" - 20 machine screws for bonding. Do not use sheet metal screws. Remove al | non-
conductive material at contact points. Terminate bonding jumpers with listed devices. Install
minimum size 6 AWG stranded copper bonding jumpers. Moke up all threaded bonding connections
wrench tight.

s standord is governed by the “"Texas Eng

i
y TxDOT for any purpose whatsoever.
of this standord to other formats or for incorrect results or damoges resulting from its use.

7.0rill ond tap steel poles and frames for ', in. X 13 UNC tank ground fitting. For steel pole service
supports, provide and instal |l tank ground fitting 4 in. to 6 in. below electrical service enclosure.
Provide properly sized hole through the bottom of the enclosure for the service grounding electrode
conductor. Ensure electrical service grounding electrode conductor is as short and straight as possible
from the enclosure to the tank ground fitting., For steel frome service supports, provide and install
tank ground fitting on steel frame post. Install service grounding electrode conductor in a non-metallic
conduit or tubing from the enclosure to the steel frame post. Connect electrical service grounding
electrode conductor to the tank ground fitting. See steel frame and steel pole details and Inset A for
more information. Size service entrance conduit and branch circuit conduit as shown in the plans. For
underground conduit runs from the electrical service, extend RMC from the service enclosure to an RMC
elbow, and then connect the schedule type and size of conduit shown in the plans. Provide and install Class "C*"
grounding bushings where RMC terminates in the enclosure. Grounding bushings ore not required when RMC concrete

8.If Steel pole or frame is painted, bond each separate painted piece with g bonding jumper attached to

White insulation 2
or color code 6" 4
of neutral

conductor’s
insulation with
white tape where
conductor exits
weatherhead.

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

WITH SAFET

" 4o 6"

(typ.)

—Service
Enclosure

Inset A

Channe |
/brackei or

approved by

(Kindorf,
unistrut,
B-line or
equal.)

4 24 Dio. x 60"

Y SWITCH

other arrangement

the Engineer.

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

20" measured from
grade. Circumtances
may require the
electrical service
support to be taller
than the 20" shown,

check with utility
before installing.
Point of
attachment

of service drop
to be below
weatherhead.
Conduit support

spacing, 3'max
from the ends,
and 5’ in between
unless otherwise
called for by the
utility.

Service
Enclosure

Inset A

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

White insulation

6"

insulation with
white tope where
conductor exits

Red insulation

6"

length of Line 1

conductor exits
the weatherhead.

18" max.

Meter

Inset B

and #2 spiral
pitch (typ.)

WITHOUT SAFETY SWITCH

Conductor slack
length, 12" min.,

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

at 6

24" Diameter
drill shoft

Conduit

7" 25" TYP.

NOTE:
All rough
edges shall
be ground
smooth

Drain hole
for galv.
2 - places
TYP.

BASE PLATE DETAIL

%o
Ya A e "

I

£ - BOTTOM OF POLE
53 10, Avoid contact of the service drop and service entrance conductors with the metal pole to SERVICE SUPPORT TYPE SP (0) OVERHEAD SERVICE
prevent abraosion of the insulated conductors.
28} Oriit, top, ond threcd SERVICE SUPPORT TYPE SF & SP
¥> 11.Shop drawings are not required for service support structure unless specifically stated 2" X 13 UNC. Install
320 elsewhere or directed by the Engineer, tank ground fitting,
3F N
- gommect electtico! SRELL
o x glecargoefonouc?or. 5% thick
- M ee Note 7. " ic /2" expansion
72 + . A
e " gggcr(glgss ¢ joint material
grade Center of meter concrete and
MaX. socket 60" typical 6" X 6" ®6
above grade. wire mesh) ——
(Verify with utility)
FRONT VIEW
Threaded INSET A INSET B Ii)';v;-?:s::ognxl/gr;:s,
c > boss . wide as required
Varies Service to occommadate
<] RmC l~—— Steel post - o safety B Enclosure equipment
E Channel Strut —r fw,:'cn Q §
3 o / for mount ing O e 8|2 TOP VIEW
8 Nomoor ot struts Inset A < 1" SERVICE SUPPORT TY SF (0) & SF (U)
3| as needed to METER SERVICE 5
g securely mount ENCLOSUREI—. g™
3 | eawiorenr ] 2 v ato "
ia. oratl
E‘ Inset A ;0: 2 I Texas Department of Transportation ;i;‘;’,ﬂ;’;'d
4 Inset B 5 §
=l 4 cl=
Eg | 1nset A s :(rf ELECTR[CAL DETA[LS
o~ _nser A
2 s e vo SERVICE SUPPORT
sz " dio, x 48"
ot B et ® 24" dio, x 367 geptn . TYPES SF & SP
5 -5 inforci oundation 4-
& L rainforoing, ool ey = ED(7)-14
25 WITH SAFETY SWITCH at 6" pitch (typ.)  WITHOUT SAFETY SWITCH and #2 spiral 9 ; A X007 or Tx00T [on ;
<E (typ.) at 6" pitch FILE: e . dgn on: T [cx: TxDOT Jow:Tx00T _[ex: Tx00T
e FRONT VIEW WLTH SAFETY SWITCH HOOKED ANCHOR DETAIL ©Tx00T_Ootober 2014 cont sm} s } i
o o REVISIONS 637532 001 Us 190,ETC
2y SERVICE SUPPORT TYPE SF (U) - UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE WEKSCTO BE:DLWETC } sHE;lND.
ou 3




DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

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. [nclude 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.

No warranty of any

~
g| 3. Provide roadwoy Iuminaires, when required, in accordance with the } Red insulation or
B material ond construction sections of Item 610, "Roadway IIlumination color code 6" length
2 Assemb|ies, " except for performonce testing of Iumingires. Test of Line 1 or Line 2
- installed roodway luminaires for proper operation as a part of the % conductor’s insulation
associated traffic signal system test. ] with red tape where
. . . Service conductor exits the
i 4, [f internally illuminoted street name signs are opproved for use, Entronce — weatherhead. Conductor
95 ground the fixture to the pole with @ 12 AWG green XHHW conductor. ﬂ Line slack length, 12" min.,
18" max.
_8 5. Bond anchor bolts to rebar cage in two locations using #3 bars or HH
5 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
o details.
g

6. Drill ond top signal poles for '/ 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
entrance conduit and bronch circuit conduit as shown in the plons.

neer

TxDOT assumes no responsibility for the conversion

Mount electrical service enclosure ond 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

of this standord to other formats or for incorrect results or damoges resulting from
N

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

s standord is governed by the “"Texas Eng

§
4
o
]
2
I}
£
S
3 = e
g signal pole for attaching conduit. Gl Meter tonk ground fitting,
3 See Note 7 connect electrical
Q 8. Conduct pull tests and insulation resistance tests on all illumination ond service grounding
H 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
5 on traffic signal cables after termination. Enclosure
- ) See Note 7 See layout
5 9. Lock all enclosures and bolt down all ground box covers before applying power sheets for
.EQ to the signal installation, signal pole
d
* type
«25]10. Terminate conduits entering the top of enclosures with a conduit-sealing hub [nset A
oy or threaded boss such as meter hub. Install @ grounding bushing on al | metal See TS-CF standard
&ZE conduits not connected to conduit-sealing hub or threaded boss. Bond the for controller
¥3 grounding bushing to the ground bus with @ bonding jumper. Seal all conduits foundation details,
2R entering enclosures with duct seal or expanding foam. Do not use silicone to INSET A number of required
3Fo seal conduit ends. Bushing conduits, ond grounding
@2 c or Bell ¥ requirements (see side Ground
o x 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 roddway is 24".
E,
1{fn
i
S kil See Note 11 Ground box
i) (see side view) S
O ’ £ { )
IR c T
4 Conduits (See See TS-FD standard
S 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, loyout sheets, SIGNAL CONTROLLER SIGNAL POLE
ond electrical service data chart for
£ additional details. FRONT VIEW
9|
§ » Traffic
@ Operations
o g I Texas Department of Transportation s’i;”,’,ﬂ;’;'d
o K
3 4
b ELECTRICAL DETAILS
=]
- See TS-CF standard for
v
§§ A R R ﬁgggﬁ;’::gsoroms”o:ggw? TYPICAL TRAFFIC SIGNAL
32 SIGNAL CONTROLLE Sneets for ground box SYSTEM DETAILS
ol SIDE VIEW locations and any additional
S5 conduits that are required.
o
S ED(8)-14
b FILE: ed8-14.don on: TXDOT_[oks TxDOT Jow: TxDOT _[cks TxDOT
ppd ©7Tx00T_October 2014 o [sect]  wn | wiomr
. REVISIONS 6375(32] 001 | US 190,ETC
) o157 couny [ sweer ro.
=in Wacol  BELL,ETC | 32
7IH
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FILE: T:\WACTRAFF\RMC\SIGNAL 2021\Standards\sp80 (1) and (2)-12.dgn

DATE: 12/16/2020 4:46:19 PM

n 5000
Max i mum 7
bore |Fond permissiie|  _ Vs SHIPPING PARTS LIST
Type | 110N | Span Wire s . - - - -
STRAIN POLE DESCRIPTION b Type | |ogd (lIbs.) e"’ ’ # /s Poles (Without Traffic Signal Arm)
26’ Pole A 36-A 5200 ~ 4000 7 7 % e Strain poles with Lumingire Strain poles without Lumingire
30 Pole B | 36-A 4600 § 4,81 5120/, Ship each pole with the following Ship each pole with the following
‘ i - - hardware attached: hardware attached:
30" Pole with Lum. b 36-A 4400 c / & & /4/ B ?ole haondnhole ot base, pole cap, 2 clamp-on handhole at base, pole cap and
30" Pole with 20’ Mast Arm [ 36-B 5600 S 3000 /’ o 4 - ’ ype simplex ond 1 pipe plug. 1 pipe plug.
30' Pole with 24° Mast Arm c | 36-8 5500 ° / 17, 5/ s Desorioti Y oot it . T T
30° Pole with 28° Mast Arm C 36-8 5300 [=] / A - 7 — escription Designation uant ity Description Designation Quantity
30’ Pole with 32’ Mast Arm C 36-8 5100 f'; 2000 A7 ] A 26" Strain Pole SP 26 A-80
I v 4 N
30" Pole with 36' Mast Arm C 36-B 4900 t 4 ’, £ /// - - B 30’ Strain Pole SPL 30 B-80 30’ Strain Pole SP 30 B-80
30" Pole with 20° Mast Arm 8 Lum. C | 36B] 5300 a ’ _ = No. | of D 34° Strain Pole | SPL 34 D-80 34° Strain Pole SP 34 D-80
30" Pole with 24° Mast Arm & Lum. c 36-B 5200 4 1000 A1~ Signal Heads
30 Pole with 28 Mast Arm & Lum. C 36-B 5000 2 3 g8 e
30° Pole with 32° Mast Arm & Lum. C 36-B 4800 S’pm Gt - - Poles (With Traffic Signal Arm)
30 Pole with 36' Mast Arm & Lum. C 36-B 4500 @ ) Strain poles with Luminaire Strain poles without Luminaire
34' Pole 0 36-8 5600 SIGNALS WITH 12-INCH LENS Ship each pole with the following Ship each pole with the following
34’ Pole with Lum. D 36-B 5400 Pole hardware attached: hardwore ottached:
Type handhole ot base, pole cap, clamp-on handhole ot base, pole cap and
5000 /7 7 simplex and 3 pipe plugs. 3 pipe plugs.
~ 4]
P - @ No. [ of Description Designation Quantity Description Designation Quantity
@ Numbers on _Load Span Charts indicate the number of signal heads on o Sib10l head: /
the spon. The total span wire design load is based on one 5-section Z 4000 N
head and one or more additional 3-section head(s). Design wind / :
pressures on cables are assumed as 1.0 Ib/ft. Weight of span wire B - ./ 4 30 SPw/TS Arm SPL 30 C-80 30" SPw/TS Arm SP 30 C-80
cables (one per signal head) is assumed as 0.65 Ib/ft which includes o v
on al lowance for conductor cables and miscellaneous hardware. The - l .
effect of the sway cable on load distribution is ignored as it is s 3000 N Pl
assumed to break at design wind conditions. When a pole supports . 7 Py Traffic Signal Arms (For Type C poles)
2 spons, the spon wire design logds for both spons should be added g 7 3.2 N N N
vectorially to determine the design load for that pole. a ” —~ Type I Arm (1 Signal) Type II Arm (2 Signals) Type II Arm (3 Signals)
o 7 .
) L ’ . . . Ship eoch Type I Arm with Ship each Type II Arm with
o Span (See Load Span Charts for Maximum) 5 2000 27 Nominal| Ship each Type I Arm with the following hardware the following hardware
R ~ 1,2 / Arm the following harawore attached: attoched:
o [ —l § LA Length g*ggghgg;mecmrs | clom 1 Bracket Assembly™”, 3 CGB 2 Bracket Assemblies™, 4 CGB
%" Galvanized Steel £ n / - with bolts ond w::shers Connectors and 1 ¢lamp annec?ors ond 1 clamp
‘- Span Wire Cables ‘ 10002 S > with bolts and washers with bolts and washers
[ 0 w ~
£ a ‘ |® ® Spon (ft.) - - ft. Designation Quontity Designation Quont ity Designation Quontity
2 T i 20 201-80
s T oo, OSIGNALS WITH 8-INCH LENS
© | I |8 signal || Steel _— 24 241-80 241 -80
3 F: : H Swa;
g g £38|52 Head Cavle 28 281-80 28 11 -80
c
n o - -
. lg' 5 ‘6§ Stroin Pole i Signol Head Type  |Wt. Per Head |Wind Area & 32 321 -80 3210 -80
5 TV 8 5-Section, 12" Lens 125 1bs__ [9.6 sa. ft. 36 36T -80 36 -80
i 0 < Pavement 5-Section, 8" Lens 70 Ibs 4.8 sq. ft. . Luminaire A
e o = Crown of Road 3-Section, 12" Lens 75 Ibs 5.64 sq. ft. Anchor Bolt Asserr‘blTnes (1 per pole) NUm.'“?':e erfh —
Y B emplates may be removed lominal Arm Let uant i
7 7 3-Section, 8" Lens 45 1bs 3.0 sa. ft. Agc??, Agrl,gr forDsni t)’ ng Y
@ Effective projected design wind area Dicle\eier Length Quantity 8’ Arm
(octual orea times drag coefficient)
STRAIN_POLE ELEVATIONS = a6 (26 . " Y 310
HORIZONTAL SIGNALS & —~----- S0g = 4'-6" (26" or 30' Pole) — Each Anchor Bolt Assembly consists of the following:
Sog = 8'-0" (30 or 34' Pole) 2" 4'-3 Top and Bottom templates, 4 anchor bolts, 8 nuts,
_— — — Sag = 11'-6" (34’ Pole) 8 flat washers, and 4 nut anchor devices
(Type 2) per Standord Drawing "TS-FD".
o Max. Span =170’ (8" or 12" Lens)@ _Pole D Min, Sag = 9'-0"
C Mox. Span = 120° (8" or 12" Lens) ® |Pole B Min. sag = 6'-0" (@ see sneet “OuA-80"
% Gaivanizea Stee! [ SHEET 1 OF 2
o | Spon Wire Cables ‘ ® Loaa span
9 Charts do
£l @ ; not opply pole ROUND POLES POLYGONAL_POLE = Texas Department of Transportation
5 | 1 e [Da] D J@emu H T 0s T Dy [@rrw] T y 4 Traffic Operations Division
] L @ Y6’ Galv. ine | in. in. ft. N. in. in. ft. @Tnickness shown TRAFF lc s l GNAL
° | I— . . | T gheel Swoy A |12.5] 8.9[.239 [ 26 |13.0 | 9.0 [.233 26 are minimum,
H o 4 verticol Signol 5 [13.5] 9.3.239 | 30 | 14.0 | 9.0 | .239 | 30 thicker materiols SUPPORT STRUCTURES
s N | ®svoy covie is c [15.5[11.3].239 | 30 |16.0 | 11.0[.239 | 30 may be used. STRAIN POLE ASSEMBLIES
T ° - Strain Pole | to be smgl¥ D 15.5 [10.7 |.239 34 16.0 [ 11.0 [ .239 34
c tightened ofter
g Pavement g;é gé%\g:ezeods (80 MPH WIND ZONE)
: i = . D. - . 1
3 o So heiont with Dg = Pole Base 0.D. D1 = Pole Top 0.D. H Pole Height

VERTICAL SIGNALS

(Mast arms are not used with vertical signals)

V) the spon wires.

SP-80(1)-12

(@©TxD0T March

1996 oN: Ms [ors sy Tows
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DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

08 Zinc die cost or P Jla)
8§: oy écl';m‘.":?:‘ 'I’S\?’!lv.ol:egol et /a" dia J-Bolt & nut MATERIALS
b 34 . . ‘- o 2--
0 0= " Q Hook for set screws. Also see
> % g(‘]nqinq wire "Alternate Pole Cap Detail” = Round Shafts or ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Class 2,
2£5 ;I 1 Pol | Shaft A1011 HSLAS Gr.50 Class 2, A572 Gr.50
§25. f—— R olygonal Snafts} o "A1011 sS Gr.50
L00 +1 |
§=f . I Attachment ——— ;{én ?ri‘g 5?£efg_r|d — Piates ® ASTM A36, A588, or A572 Gr.50
zogé ;6 '\ | Lumingire Arm ~ J-Bgl# attachment Connection Bolts | ASTM A325 except where noted
Al %e |/ ! See Sheet "LUM-A" ’\55 Tin Bol T ASTN A325
Saw
P ! Pioe® 71008 RaLAS " GF S0, A1011 HSLAS-F Gr.50
258 Span Wire =~ . SECTION B-B ALTERNATE
S besign Load = —_— POLE CAP DETAIL ASTM A4TS, 7 Wire
285 : Steel Cable utilities Grade
g"? I = = . Golvonized steel or stainless steel
vaa | o| See Detoil "“7 ‘ Misc. Hardware o os noted
ou ~ . . _
5"* | © $67'SRees “Llmoar @ ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F, A1011 HSLAS-F,
238 | Q,A""‘ Connectors & — 7 i or A1011 SS may have higher yield strengths but shal | not
WXL - g-"‘oéﬁx :'f:&?:n‘ Traffic Signal Arm have less elongation than the grade indicated.
8.8 | e shee =Hén. arm Lgtn See Sheet "DMA-80" o )
© 0~ - - @ ASTM A1011 SS Gr.50 shall also have a minimum elongation
"-Et ‘ 8") Nominal Arm Length - Lg | of 18 percent in 8 inches or 23 percent in 2 inches. Material
F34e I thickness in excess of those stipuloted under A1011 SS
25 | | will be acceptable providing the material meets al |l other
E‘gw Brocket |3'-0" A1011 SS requirements ond the requirements of this item.
0¥ End
§§§ —— Traffic Signal Arm ~ —E — = %Tef\m
859 See Sheet "DMA-80" 2 £ L GENERAL NOTES
13 [ G _ L
8x% T - x| =
&% ° 2 g K Design conforms to 1994 AASHTO Standard Specifications for
c 0 o o) b Structural Supports for Highway Signs, Lumingires, ond Traffic Signals
EE.‘.’ a = See Detail "B" ° 8 and Interim Specifications thereto. Design Wind Speed equals §O mph
—_— Arm Connector n | = g plus a 1.3 gust factor. The maximum permissible span wire design loads
g.ég Weather Head %ee sneg: EaA?c- T Sl 8 o 53 tabuloted ore calculated at o stress lood of 1.4 times the basic
52 {Suplied by 3 4 123 allowable stress. A simultaneous wind on the pole, mast arm, and
s e 7 0P = § .5 luninaire is also included.
23 H ©C
Eou 3 per Pole C - § - @éggeggﬁﬂegg?' ing for 1'% See standard sheet "DMA-80" for details of clamp-on traffic signal
« 8% 5 z| 9 - See "ARM COUPLING DETAIL" = ~ ° arms, sheet "MA-C" for traffic signal arm connection details, sheet
5EE 2" Dig Threaded 2 = | \ PR “LUM-A" for luminaire orm and connection details, and sheet "TS-FD"
22% Couplings ~ All ] R \ 7o for anchor bolt ond foundation details.
5 Pol P P
EES o 2 2 S—see Detail "C 2 § Fabrication shall be in occordonce with [tem 686, "Traoffic Signal
B ° , Crown of Road Pole Assemblies (Steel)" and with the details, dimensions, and weld
& _— procedures shown herein. Weld references cal | for preapproved weld
& o'\l Connector " 0 W/ /)\\Y N /)\\Y V N/ IV v procedures which the Fabricator must obtain prior to fabrication.
b Pipe P 45 H i A\\//\\\\//\ VRNZ RN ARG Materials, fabrication tolerances, and shipping practices shall meet
= (-}De )qu /\ x AN A N the rquiremen?s of this sheet and I[tem 686, "Traffic Signal Pole
d e | Weather EY/NVA N/ TABLE OF DIMENSIONS A" Assemblies (Steel)".
I - F H . . . O
a heo Foundation [Arm Length | 24" [ 28" ] 32" 36 uni i i i
a W . ess otherwise noted, all parts shall be galvanized in
2" Dig Threaded N, (Supp! ied See Sheet  [Arm Type T |10 | 11°| 12° | 13° accordance with Item 445, "Galvanizing®, after fabrication.
Cogpl ings ~ Pole by others) TS-FD Arm Type I 0 [ 117
C Onl

Deviation from the details ond dimensions shown herein
require submission of shop drowings in accordance with

DETAIL B STRUCTURE ASSEMBLY_ Iten 441, "Steel Structures”. "Alternate designs are not

5 Va"

M Pole

: vo-4 1 o] Anchor | Boit | Boit | Base R

7 See Detail D (<D L Q N Watl . oy Foundation| "goi+ | Hole | circle | Dim

. 'Va X e Dg + ¢ oL YP€  Ipiameter|Diameter|Diameter| L x T

Iy for Handhole Weld /Hondnole - g

< o 1 Frome o g~

9 Handnole cover ! .E s 3 3

min, s . gt *

° o mmn | s @ es% Min, & 2 g S naed 8 36-A 1 Y 2 190 19" x 1 %"

=l %" dia bolt . . N Penetration N - . - - -

gl or screw | Coofl g x © 36-B 2 2 21 21" x 2

10" 1.D. N

9 N ©

g Handhole Frame - Honanote - DE TA [ L D

g R x 2 min—— SHEET 2 OF 2

O

Cc

E . 4" | | Ya" or 3g pole s’ Texas Department of Transportation

Z | I Traffic Operations Division

= .

E | . TRAFFIC_SIGNAL
23w 2 | - Y] SUPPORT STRUCTURES

= " B - -
o B | e LR e STRAIN POLE ASSEMBLIES
°L 13" bia “
S E Threaded
2 pras | SECTION A-A Inreages (80 MPH WIND ZONE)
Syl o T _—— P- -1
gE See Detail E B | S(Zg:lewg?:plljér:gi?g? ARM COUPL [NG DE TA l L S 80 (2) 2
°E DE TA [ L C L (©71xDOT March 1996 ON: M. [ors sy Jows s [ex: sy
‘?‘E —_— = Base Plate 50.4 Min. penetration, except o REVISIONS cont [sect] 108 | HIGHNAY
- 100% penetration within 6" -z 6375|32 001 us 190, ETC
53 POLE ELEVATION DETAIL E o emtorensio bate welds. ozl oo lus itk
3% Jiacol _ BELL,ETC___| 34
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DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

v
259 Arm ROUND POLES POLYGONAL POLES
622 oundat ion SHIPPING PARTS LIST
séi’ Length D, Dig D,, Dy [ thk Dy Dio D,, Dy [ thk rype'
228 ft. in. in. in. in. in. in. in. in. in. in. Ship eogh pole with the following oﬂochgdx‘ enlarged hand r:-ole, gole cap, fixed-arm
g‘t 20 0.5 7.8 T 6.3 179 1.5 8.5 7.7 6.8 179 30-A connection bolts and washers and aony additional haordware listed in the table.
‘\:ég 24 11.0 8.3 7.6 6.8 179 12.0 9.0 8.2 7.3 179 30-A 30" Poles With Luminaire 24’ Poles With ILSN 19° Po!es With No
il"f 28 [ 11.5 8.8 8.1 7.3 | 179 | 12.5 9.5 8.7 7.8 | .179 30-A oni Above hordware plus: One oove mordwore Luminaire ond No ILSN
2:3 32 | 12.5 9.8 9.1 8.5 | .179 | 12.0 3.0 8.2 7.3 | .239 30-A (Arm | (or two if LLSN attached) Above ardwars
v small hond hole, clamp-on h hol See note above
f3e 36 12.0 9.3 8.6 7.8 1239 | 12.5 9.5 8.7 7.8 1239 36-A Simplex and hole
ovo -
<§g 40 12.0 9.3 8.6 7.8 .239 13.5 10.5 9.7 8.8 .239 36-A T Designation Quantity Des ignat fon Quant ity Designation Quont ity
§{,’§ a4 12.5 9.8 9.1 8.3 . 239 14.0 11.0 10.2 9.3 .239 36-A 20 20L-80 20S-80 20-80
§;f 48 13.0 10.3 9.6 8.8 .239 15.0 12.0 1.2 10.3 .239 36-A 24 24L-80 245-80 24-80
4 Arm ROUND ARMS POLYGONAL ARMS 28 | 28L-80 285-80 28-80
og* Length . - 32
.E§; 9 L, [.), [3, @:rhk Rise L, [3, @.Dz :D.?hk Rise 32 32L-80 325-80 2-80
\-gg ft. ft. in. in. in. fi. in. in. in. 36 36L-80 36S-80 36-80
v
.5.... 20 19.1 6.5 3.8 179 1°-9" 19.1 7.0 3.5 179 1°-8" 40 40L-80 40S-80 40-80
&3¢ 24 23.1 7.5 4.3 | 179 | 17-10" | 23.1 7.5 3.5 | 179 [ 19" 44 44L-80 445-80 44-80
P 28 21,1 8.0 4.2 | 179 [ - 2T 8.0 3.5 [ .179 | 1°-10" 18 48L-80 485-80 48-80
;§E 32 31.0 9.0 4.7 179 2'-1" 31.0 9.0 3.5 179 2'-0"
2 PR f . . B
T §'§ 36 35.0 9.5 4.6 179 2 -a" 35.0 10.0 3.5 179 2 1" Traffic Signal Arms (1 p.er Pole) Ship each .orm with the listed equ-pmen‘? attached
ggb 20 39.0 9.5 41 .239 2 -8" 39.0 9.5 3.5 L2390 2 -3 Type I Arm (1 Signal) Type IT Arm (2 Signals) Type ITIT Arm (3 Signals)
kN 44 43.0 10.0 4.1 .239 2'-1" 43.0 10.0 3.5 .239 2'-6" .
80 Arm 1 Bracket Assembly 2 Bracket Assemblies
‘g’%g 48 | 41,0 [ 10.5 4.1 | .239 | 37-4" | 47.0 | 11.0 3.5 | .239 | 2-9" Length 1 €GB connector and 2 CGB Connectors and 3 CGB Connectors
552 Ds = Pole Base 0.D. D, = Arm End 0.D.
23 Do = Pole Top 0.D. with no Lumingire L, = Shaft Length ft Designation Quantity Designation Quantity Designation Quantity
S»E and no ILSN L = Nominal Arm Length
5% Dz2a = Pole Top 0.D. with ILSN 20 201-80
- w/out _Lumingire - 41T-80
p8e Dso= Pole Top 0.D. with Luminaire 24 | 241-80 2
) D = Arm Base 0.D. 28 281-80 28I1-80
§§§ @ Thickness shown are minimums, thicker materials may be used. 32 3211-80 32I11T-80
::«S- @ D, may be increased by up to 1" for polygonal arms 36 3611-80 361IT-80
28% 2 moy Yy y . 40 40T1T-80
:{é,g _ — Nominal Arm Length - L o 44 44TTT-80
:“: /See Tenon Detai | . Ty 28111-80
g-° See "SIip Joint Detail" o
2
s L f " Luminaire Arms (1 _per 30" pole)
22 = _
Fxo \ 03 _ Nominal Arm Length Quontity
& 8’ Arm
¥ Mast arm
< Note: The arm shall be fabricated straight with connection-
3 the unloaded rise measured as shown. See Sheet .
) "MA-C" ILSN Arm (Max. 2 per pole) Ship with clamps, bolts ond washers
e TRAFFIC SIGNAL ARM Nominal Arm Length Quont ity
n Luminaire Arm - 7 Arm
(Fixed Mount) See Sheet "Lum-A"
9 Arm
See Sheet"MA-D"
S -Detail A
:7 \ D3o | Anchor Bolt Assemblies (1 per pole)
R N See Anchor Anchor Each anchor bolt assembly consists of the following:
o ILSN_Arm Connection- N Sheet . Bolt Bolt Top ond Bottom templates, 4 onchor bolts, 8 nuts,
See Sheet "MA-C(ILSN) " Nom Arm Lgth ¥ “MA-D" 5 Diometer Length Quantity 8 flat washers, and 4 nut anchor devices (Type 2)
b . \(8’) 1 Detail 5 T 32" per Standard Drawing “TS-FD".
&l Nomingl Arm Length - L B or C [ z
2 o T
= Segssne_ef \‘ ) o 7 3710 Templates may be removed for shipment.
= 3.0 Bracket . NS <
*® Assemb |y (P St £
3 e Lol g ]
9 ~ = | 3
jd OF] 35 2 2 SHEET 1 OF 2
9 ) . T C| o | .=
bl ©|3 ® Threadea Coupling for e = =l o
9l S le CGB Connector Traoffic Signal Arm gl 2 a5
P =8 Seo "ARM GOUPLING DETAILS" See Sheet "MA-D" gl <€ § z =t Texas Department of Transportation
g 53 Sheet 2 of 2 Detoil D,E or F 5| ¢l . 5 y 4 Trafftc Operations Divislon
o - © v
B 5|3 TABLE OF DIMENSIONS "A" N s = o | B TRAFFIC SIGNAL
AarS .
z3 2|5 [Arm Length | 24 | 28 | 32° | 36' | 40 | 44" | 48" | ol § Y SUPPORT STRUCTURES
zﬁ tlg [Arm Type IT [ 10° | 117 [12° [ 13" H - 2
37 2|8 [arm Type T o [z iz e )| s SINGLE MAST ARM ASSEMBLY
< 3 ° S \ v
b e see speet A\ | o, | ® (80 MPH WIND ZONE)
8% - Crown of Road MA-D NPl
SE NN /<\ /))\ W\ SMA-80(1)-12
E’% g AN ANWYANY ANV ANYAN \/m m\ ’ ©Tx00T August 1995 o [oc  [om [ox:
S5 Foundation MOYANY A - REVISIaNS cont sm} s } HichAT
. See Sheet : 6375[32] oot US 190,ETC
o STRUCTURE ASSEMBLY :7s.¢p~ g [ sweer o,
3% Jiacol  BELL,ETC___| 35
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DocuSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

. 179" thickness is permissible VIBRATION WARNING
for Tip Section Most Arms of SMA ond DMA structures and clamp-on Arms of LMA structures of opproximately 40 ft
. or longer aore subject to harmonic vertical vibrations in light wind conditions due to the ceroelastic
6-0" (Min) ~ ”, 0 tMox) Min Lap characteristics of a few of the myriads of possible combinations of the following: signal numbers,
in: X equals 1.5 weights and positions; existence/solidity of backplates; presence of additional attachments to the
times female arm, such as signs and cameras; arm-wind orientation; and arm-pole stiffness.

for the conver-

No warranty of ony

it

9"t
4 2" Sch Such vibrations may cause fatigue domage to the structure and may lead to galloping in moderate
40 pipe wind conditions which may further damage the structure and alorm the public. Tests have indicated
/ End Plate 3%" thick min. that when wind is blowing toward the back side of signal heads having un-vented backplates attached

ibil

ce Act”,

shape to match arm the probability of unacceptable harmonic vibration and/or galloping is rather high.

Z_ 4 - ¥" Dio holes_ond

1- %" Dia galv A307 bolt. € Arm
Tack weld nut to thread I T e
projection ofter moking

joint. Repo-r domaged

If backplates ore not required for improved visibility they should not be applied to the signal
heads or, if they must be applied, they should be vented as a first ond inexpensive measure to
mitigate vibrations.

Note: A slip joint is
permissible for arms
40’ and greater in
length. The slip joint

2.375" The troffic signal mast orms shall be visually inspecfed in 5 to 20 mph wind conditions after
shal | be made in the 8?:;“7;;;‘"245" %ﬁ?zgg?gfn A-3 instal lation of s?onal heads and any gttachments, including any required backpates. If vertical
shop, but may be match " 9"+ movements with @ total excursion (maximum upward excursion 1o max imum downward excursion) of more
marked and shipped Yo than agpproximately 8" are observed at the arm tip, a damping plate shall be fitted to the arm.
disassembled. See "Damping Plote Mounting Details" on stondord sheet, MA-DPD-10.

This visuagl inspection shall be repegted after each modification of the structure that could
M M aoffect its aceroelastic response. Excessive vibrations shall not be allowed to continue for more
e e e - thon two days.

neering Pract
T assumes no respons

y purpose whatsoever,

governed by the

GENERAL NOTES:

Design conforms to 1994 AASHTO Standard Spec-f-cm-ons for
Structural Supports for Highway Signs, Lumingires, and Troffic Signals
and Interim Specifications thereto. Design Wind Speed equals 80 mph
plus @ 1.3 gust foctor.

TxDOT for an:

Stainless steel bqnds (or Cables) Poles are designed to support one 8'-0" Iuminaire arm, one 9'-0"
and caost bracket as in “Astro-Brac®, internal ly lighted street name sign and one traffic signal arm with @
“Sky Bracket"” or "Easy Bracket" w.m length as tabulated. The specified luminaire lood applied at the end
12" Dia Threaded Coupling. of the lumingire arm equals 60 Ibs vertical dead load plus the
horizontal wind load on an effective projected area of 1.6 sq ft. The
specified internally lighted street name sign load applied 4.5 ft from
BRACKET ASSEMBLY the centeriine 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 at the end of the traffic signal arm
equals 180 Ibs vertical dead load plus the horizontal wind load on an
effective projected aorea of 32.4 sq ft (octual oreo times drog
coefficient).

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

The use of this standord i

kind is made by

DISCLAIMER:

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, "SNS" 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)"” ond with the details, dimensions, ond weld
procedures shown herein. Weld references call for preapproved weld
Second longi+udinal procedures which the Fabricator must obtain prior to fabrication.
S weld ? o Ma?er-ols, fabricotion toleraonces, and shipping practices shall meet
eom'?i g fs the requ-remems of this sheet and Item 686, "Traffic Signal Pole
gg?;":;ongl o?:;s if MA-1 Assemblies (Steel)"
D) exceeds 10"

Unless otherwise noted, all parts shall be galvanized in
accordance with Item 445, "Galvanizing”, ofter fabrication.

Deviaotion from the details and dimensions shown herein
require submission of shop drawings in accordance with
Item 441, "Steel Structures”. Alternate designs are not

4 '__{ 5_1 N < acceptable.
4 4 SHEET 2 OF 2

FILE: T:\WACTRAFF\RMC\SIGNAL 2021\Standards\SMA-80(1) and (2)-12.dgon

gl seorreig e e T Ees T 7 resas Depriment o ransoraton
of the signal orm. TRAFF IC SIGNAL
z SUPPORT STRUCTURES
2 ARM WELD DETAIL ARM COUPL ING DETAILS SINGLE MAST ARM ASSEMBLY
H RECR g O (80 MPH WIND ZONE)
o 6' of‘ circumferential
g bose welds. SMA_SO(Z) _Iz
§ (©Tx00T August 1935 on: [er: [on: [
; et 375 S;;} Bor } TS 150, ETC
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v
a@ CONN
§§= DARM S1ZE AlB|C|D|E|sur ARM SIZE ale|lc|o]|e | MATERTALS
.52 1 + DIk D, + 505
5o in. in. [in.|in.]|in |in. [in. [ in. in. in. ine [ in [ in. | in | in | in,
. - - . . . - ASTM A595 Gr,A, A588, A1008 HSLAS Gr.50 Class 2
§g§ 65 | .10 [12]9 [o 6 |1 ;. 1 70 [ 7o [ [ 1|6 [ 8 [1y%]1) B Taonat thotrs®| ATOT1 HSLAS Grlso él}oss 2, A572 Gr.50 !
< 1.5 | 19 [ 139 [10]le [1%] 1 75 | o [ s [8 [vy[1y or A1011 SS Gr.50
H_gg 80 | 170 | 1410 11 |7 2 |1y 80| 179 [ |18 |8 2 |1},
87 90 | 179 | 16| 11 [ 138 | 2 [1° o0 [ 7o | 1313 [0 0] 2 [1° Plotes O ASTM A36, A588, or A572 Gr.50
253 9.6 [ ciro [z [ 12| valo [2 [ 10.0 | 179 [ 13 [ 13 [ 10 |10 | 2 | 1" Connection Bolts | ASTM A325 or A449, except where noted
it S EEA R AEmEmEE e
229 . = - = ASTM A A
288 10.5 1 239 L 18 L1315 10 3 1) KN PPN NP IV BT AT Pire® AT005" RELRS F" or 80! A1011 HSLAS-F Gr.50
§g§ 1.0 230 | 18 [ 1315 i0f 3 |1} .5 | 239 [va e[ [ 3
Lo N Golvonized steel or stainless steel
g&% Misc. Hardware or as noted
8¢ - TA A
,‘:?§§ LMC-1 s -/;3‘,935 Gussets R % @ ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F,
522 | Yaor3g A" qussets top & bottom) A1011 HSLAS-F or AI1O11 SS may hove higher yield strengths but
§°L See "Detail A" shall not have less elongation than the grade indicated.
Y Option #1) 37
SRY DETA“. B @ ASTM A1011 SS Gr.50 material shall also have a minimum
u"‘g' —_ = = elongation of 18 percent in 8 inches or 23 percent in 2 inches.
goé See "Detail B" Material thickness in excess of those stipulated under A1011 SS
.'5’2" ¢ Conn. BoiTs € (Option #2) will be acceptable providing the material meets all other
E§'§ (4 totol with Arm. MC-3 € Conn. Bolts %" Gusset R e " Clamp R A1011 SS requirements and the requirements of this item.
9y 1 flot & 1 MC- | (4 total with -
~5° lock washer Va | Vi 1 flot & 1 lock MC-2 v o Y Flonge R
:g:’ _— | waosher each) ——< 3l 8 Yo"
gae % " gian ol o 4
2 ia hole
§§'~ | in plote T :
8x% | sl o
Sg ( — < o | - ? =l
- AN r
gée | *
80—0 || iyl . z
© . . 2 Y»" dia hole
§§g | ‘¥}1 dutI: hole inpole & plate | 7, = Min. B85%
:”S' \_/@ " e © Deburr holes ond o Penetration
> — - ———
280 Arm Arm except
£o0 € Pole ——+ @ Deburr holes and € Pole ——+ offset as shown “Clomp-on
T-- offset as shown for drainage Det 'I) 3"
« 9% ° etai
GEE for drainage FIXED MOUNT ARM CLAMP-ON ARM
P S38tL WO AWV LLAMP-ON ARM
82% .
Lol FIXED MOUNT DETAIL 1| FIXED MOUNT DETAIL 2 ARM BASE WELD DETAILS GENERAL NOTES:
2cs [} -on details are used for the second arm on dual mast arm
—xo assemblies. A Maximum 1 '," wide vertical slotted hole shall be
cut in the front clamp plate to facilitate drmnooe during
& ARM SIZE A £ [CONN. BOLTSIPIN BOLTS) ARM_SIZE A F T CONN, m'jrsp‘" BOLTS ARM_SIZE A o [COMN. Bo':TSPm BoLTS galvonizing. The slot shall be centered behind the orm ond shall
I ) + No. | Dia | No.| Dig 1 * No. | Dio |No.| Dio 1 + No. | Dia |No. | Dio be no longer than the arm diometer minus 1"
< in. in. in.|in.[ea. | in. |ea.| in. in. in. in.[in.[in. [ ea. [ in. [ea.] in. in. in. |in.[in. [ ea. | in. [ea.| in.
é 6.5 .”9 2] 6 2 T 2 7.0 179 | 12 3 1 2 6.5 179 12| 6 2 1 2 Fixed mount details are used for single mast arm assemblies
K 1‘5 ‘”9 | s 2 T 2 7.5 70 | 14 0 4 2 7.5 170 | 8 2 T 2 and for the first arm on dual mast arm assemblies.
a . . . . . .
8.0 179 14| 8 a 1 2 8.0 L179 | 14 8 4 2 8.0 L179 14] 8 4 ! 2 Where duplicate parts occur on a detail, welds shown for one
9.0 | .179 [ 16|10 | 4 |2 9.0 | .179 [16 | 10 4 1|2 9. 719 | 16| 10| 4 [ part shall apply to all similor ports on the detail.
9.5 | .79 [ sz | 4 [ 1] 3 100 | .179 [ 18 [ 10 4 1|2 9. 19 | 18| 12] 6 [ 3 . . .
9.5 | .239 | 18|12 [ a | 1] 9.5 | 239 [18 |10 | 1 [ 6 | 1 |3 o 239 | 18] 12| 6 | 1 |3 und:;“dgg;gﬁ gre required fo prevent rotation of clomp-on orms
100 [ .239 | iz | a [1v4] 3 100 [ 230 [18 [10 | 1 6 [ 10. 230 | 18] 12| 6 [
% Gap = 2T max. NOTE:
g 1 2 " Pin bolts snall be A325 with threads excluded
Dia os . —| 4"‘ T MC-2 /2" U-Strap, Grade 50 from the shear plane. Pin bolt and %" dia pipe
required 2" Dia Dia as M| = Ve g T‘ shal | have 3" dia holes for a 'Yg" dia galvanized
drainage hole required — g R=T V2" dia = 2" dia drainage hole cofter pin. Back clamp plate shall be furnished with
drainage hole a ¥" dia hole for each pin bolt. An'"g * dia hole
S 12" Dia Vo o Yo 1" Dia for each pin bolt shall be field drilled through
Kl threaded 12" Dio threoded the pole after arm orientations have been
o ¢ Pin bolt, T coupling Threaded + coupl ing approved by the Engineer.
n pipe and hole- ¢ coupling € Pin bolt
ol P ; in . L
Dia Sch 80 € Arm Pin bolt .
€ Lol "Gy pipe & hole pipe & hole
4 " .
9 ¥ dia Ya" dia
s (Typ) hpﬁn. 85% Sch 80 Pipe € Arm Sch 80 Pipe e
A H enetration H
9 & 3ra pin i ener ® ' 3rd bolt 85% 3rd boit orade 50 Required *
o «| bolt where Penetration Yoesirea Texas Department of Transportation
= required Traffic Operations Divislon
¢ - AR o 7 S TANDARD. ASSEMBLY
o) 1 | {3 4
- I |
=g S .
Y Q- N s ST s FOR TRAFFIC SIGNAL
~ 2 < . R 3
S
85 g\_ s _r? 9-“ N , E -/? SUPPORT STRUCTURES
<SS < 9 < o
. o ~
35 ! 3 MAST ARM CONNECTIONS
ol Ny g *
S : w Dt = P
QE «| %" Dia Connection bolt with Va MA-C-12
5 o| Pinpoits heavy hex nut, T %" gusset R
25 (Typ) 2 flat washers Connection Bolt with Connection Bolt O 00T Augist 195 -~ S E EZ
A Yo" thick and 2 lock washers. hex nut, 2 flat washers Pin Bolt+— \;l:ﬂ;! hexhnu?,&i’ REVISIONS cont [sect] 08 | HEGHNAY
- & 2 lock washers at washers 596
. strop & Pin Bolt ¢ Pore F-& pore 100 Koroenere ] 637532] 001 | us 190,€7C
= CLAMP-ON DETAIL 1 CLAMP-ON DETAIL 2 CLAMP-ON DETAIL 3 [t o
= Wacol  BELLETC | 37
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Access ACCESS
254 Zinc die cast or See Detail F for Back plate  comodriment Bock plate Compartment
63 Alum. or Galv. Metal alternate Pole Cap \
58 Cop with min. of 3 D30,
oo set screws %" dio Hook for
f4 3 honging wire , _‘
§= — \a g vedb - ’
§§? a" ?‘ \<'/5' ’71» Y *
e 2" dia Pole MD-4 14 i
2z & Clomo T e stot % Pol I Pol
:§ threaded Handhole 4% 76! Round Pole olygona ole
"o Coupling Frome
E'u'ug Luminaire Arm ~ NPSL | i MD-4 DETAIL J
§§° threads rog"/.' dia -_
o . 4
:Eg = X" out Tab ong
Ses DETAIL A Pole SECTION X-X siot Ring, %" x 2 ;" ASTM AST2 Gr 50
“.,w E————— —
2L (for pole with luminaire) POLE COUPLING DETAIL DETAIL G Opening for access comportment shall Back
£33 _—————— be no more thon Yg inch wider than s / te N | 3
s8¢ %" dio Hook ~ See Detail G the occess compartment itself. ol ip M-1026 or sheet A-569
Ep\ for hanging wire for Handhole Weld See Detail F for
o5 f . e i "
.52§ ¢ of Zine die cost alternate Pole Cop Burngy SKC22412713 i %
x o " Hook for urndy -
8.8 - o mietal [LoP ] fa,, o Hook fo Blackburn 11C, ¥0-5 >—H— 12 circuit 600 volt
S8 Hondhole wi n. or approved equal. compression Type HD terminal block
rgg 5 3 set screws / Will accept 4-=#8, (2 req’'d)
" pi - 1-#4 max,
e8¢ %" Dia. Dig 2-46 or .
It or
788 : Sorew” 28-32 Ve
o 0 st \ Clomp-on arm See Detail A P Split lockwasher, mtg. holes Phil. Pan HD. scres, #8-32 x 1/,
v Va" d N WEw I
vy for ILSN for regular 4’ dio - 5" stainless for optional self-top Type "F", stainless stee
ggg A & \\ Pole Cap J-Bolt 6 circuit (4 req’d)
33’ Hmdho_le Fraome [\ " ferminal | 27"
e o %"x 2" Min. Us > TUHex, nut, 2" - 13NC block N
> A Ye stainless
5% q : "P
Sho DETAIL B DETAIL C P
pée : % dig Hook COPPER GROUND ot Y, clearance
8o Y6 ([f ILSN opplied) (optional) e 510-32 hole gor conDir
§§€ P See Detail G 3 . & See Detail G CONNECTOR mtg, holes ground connector
i ‘I‘ S' M :dg e for Hondnole Weld 6_0: I‘) x for Hondnole Weld L for luminaire
23% - Hondno et double fuse 6"
2 1 r Handhole cover oub | e
o0 : Jceadeq S#rop\ fionanoLe cove Handhole 129 min. . block [see
- - ¥e " "R Min— o min. 3w o notes 3 & 4)
b4 m %" dia bolt \ % d-roe bol+ ¥ 4" x 6" hand
Py z z or screw or screw - hole opening
g-° e 0 | Hondhole Frome - Hondnole Frame- o™
EES = R%" x 2 min R %" x 2 min slo
£¥s " . ; Fixed moum arm for 1 nge? moun: arm for L I
© q single most arm single mos ) Zd | 2 ai
& RK —r— ossembl ies or first agssemblies or first i CWPARTMENT
g ;D - ° © arm on dual mast 9 O:m ggsgl'g: "égs’ @ o égzg??ﬁg ACCESS—
=< ' orm gssemblies a i
3 B o2 per NOTE
2 %) h Q) h A aual mast TES:
2 M - [~——Clomp-on arm for .
° © u Cosona arm on' dual © Se00na o on dual @ u Jetembly 1+ The cover shall be one piece formed from ABS plastic, shall be o
mast arm assemblies most arm assemblies————— as Y pear| gray color, and shall be suitable for exposure to harsh
,7(\‘\_ _/\P ('\— —/\P (‘\h— 0 —/P suni ight and extrene weather. Cover sholl latch with two screw
" " odi lotches and shall fit tightly to the enclosure ring crea
M \—/2 d:o ?hv:egdecr ﬁoug:?n;h':egdggr SECT loN V'v rainproof seal. Latch screws shall be 1/4-20 stainless flat
W 8%? 1;;221 orvnpe dual mast arm socket head screws with tomper proof feature.
B ossembly osserbly DETAIL F 2. The pole manufacturer shall provide with each pole o separate kit
o M M (for 19' pole with no ILSN ) consr'uxs,ﬁnq of: on °‘5’(V;S" with two Iafc'dﬁnq of)sav?lies;‘e?gg terminal
I B . 1 i A fad L strips (Marathon #98 12CU or approved equa our - x
| (for 3ompo=fsm-;r:°:‘.;un-nu-re (for 2;‘,,3,??.3,;{,*,;;'#2,“ ston sign ond no luminaire) 11," self tapping type "F" stainless Steel pan head screws, ond
* R =38 one ground con?ec#or ;?IockburanTC, *Bur?dy Kﬁsz'?:\;%.?—me Wit
< = - - T I1sco $55-5). The tro ic signal contractor sha i i
) <) Anchor | Bott | e | Bolte | B3 | agjust. items in the field.
g 5 . - ¥ " (3
3 bd I |Diometer|Diometer| Length |Diameter| L X T Range Dg + ¢ olb 3. The screw hole spacing on the enclosure back plate shall be for
o " " X . Bolt Hole LlE two Marathon #985GP12 terminal strips, one Marathon #985GP06CU
I 1Y R 32" 17 18" x 1Y%, 13.4 Diameter o as’ o terminal strip, and one Bussmann =BM6032B fuse block.
k! . 8
| Access A 7 2" 4" 19" [20" x 1 Y| 13.5° e 4. Install one Bussmann BM6032B, Littelfuse #L60030M-2C, or
E o, | Gompar tment e . 2 Ferroz-Shawmut #30352 fuse block for poles where luminaires are
| ~ 2" 2V | a4yt 21" 22" x 2" 13.6° to be installed.
8 S
[ [ - " " Ya"| 13.7°
5 Wl [z ] 2% > z AT <2 Siot s’ Texas Department of Transportation
v " Adjustment Te i isic
2 a" or 39 pole Va Length Rafi\ge Traffic Operations Division
g . oo or 19 core] [ K BASE PLATE PLAN FFIC SIGNA
N x TRAFFIC SIGNAL
+
52 W B K SUPPORT STRUCTURES
LX) -
§§ @85‘/. Min. penetration MAST ARM POLE DETA“.S
& )
i g @ 60% Min. penetration
QY T C L 100% pemetration within MA-D- 1 2
SE ¥ K 6" of circumferential
Se baose welds. ©Tx00T August 1995 oews  [oxusy [omron [ox e
- - REVISIONS con [secT] ws HIGHWAY
Q7w [
2 POLE ELEVATION DETAIL H &3 637532] o001 | Us 190,ETC
v e — DIsT COUNTY. [ sweer vo.
L]
E§ Macol  BELL,ETC | 38
=m 27




DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

.
ge3
o5
0 0=
24
|
tlio
9°8
o2t
2:3
=0
=AY
San
g2y
38§
288
Sey
“uw
ogx
.E§,
523
§0L
£,
ggll
Sxt
2c§
© V-
o8
588
5,
18
288
gae
4
5he
i
-
3
-0
gés
—0
535
228
ol
:EDUI
feu
5
%%
285
&
&
]
E
=
3
2
o
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FILE: T:\WACTRAFF\RMC\SIGNAL 2021\Standards\ts-fd-12.

FOUNDATION DESIGN TABLE NOTES:
RETNFORCING | EVBEDDED DRILLED SHAET ANCHOR BOLT DESTGN Anchor bolt design develops the FOUNDATION SUMMARY TABLE @
STEEL LENGTH f?& ?5 [G) 1 Fogﬁ'g?&'f’" @ foundation copoc??y q\i/venounder AVG. @
FDN  |DRILLED ' 2 2 H ¥ o DRILLED SHAFT LENGTH
TYPE | SHAFT - LraL |TEXAS CONE PENETROMETER| ANCFOR | ¢y [ BOLT <l L0AD @ TYPICAL APPLICATION Foundation Design Loads. LOCATION N |FON| NO- (FEET)
DIA | VERT | SPIRAL biows/ft BOLT | J5y| CIR [ANCHORIMONENTISHEAR : IDENTIFICATION| B | pope| o)
BARS | & PITCH[™ o 15 40 DIA pia |TYPE K-f+ [ Kips @,‘.".‘2‘33&:2%2:2!.22 tggdghgzgs*gi /71, 24-A|30-A | 36-A| 36-B | 42-A
- “ - ) “ “ Pedestal pole, pedestal mounted the b f th + + .
24-A | 24" |a-ms|#2 ot 127 5.7 | 5.3 | 4.5 ¥4 36 12 % 1 10 1 |Fedestalpole e 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 agssembly. (see Selection Table) @Foundoﬁogs moy g? ”i*edis?l:m'?:e'y
- or grouped according to similarity
" - - - Mast arm assembly. (see Selection Table) e et
36-A 36 10- #9(#3 at 6 13.2 12.0 9.4 1 55 19 2 131 5 . i i H inai of location ond type. Quontities are
Ve 30’ strain pole with or without luminaire,| for the Contractor's information only.
Mast orm gssembly. (see Selection Table) @
- " - " . . . " " Strain pole taller than 30’ & strain Field Penetrometer readings ot o depth
36-8B 36 12- #9(#3 at 6 15.2 13. 10.4 2 55 21 2 190 7 polelwigh mast orm i O; opproxivpo#ely 3 e Slfge? moy beD
az-A 42" |1a-#9|#3 of 6" 17.4 | 15.6 | 11.9 | 2" | 55 | 23" | 2 | 271 | 3 |Most orm ossembly. (see Selection Table) used to adjust shoft lengths.
If rock is encountered, the Drilled
©$haff shall extend a minimum of two
diameters into solid rock.
FOUNDATION SELECTION TABLE FOR STANDARD MAST Troffic Signal Pole (® Decimal lengths in Design Table are
ARM PLUS ILSN SUPPORT ASSEMBLIES (ft) ;gngug‘;"e;g:e;gﬁ’sgg'°’n‘osg; e orest
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’ E ANCHOR BOLT & TEMPLATE SIZES
i 28° x 28’ o) BOLT |@aBoLt| Top |BoTToM | BOLT R2 .
= | MAXIMUM DOUBLE ARM 32" X 28° 32" X 32° ° IN. LENGTH | THREAD | THREAD | CIRCLE
& g| LENGTH COMBINATIONS 36 X 36 x % |16 | 3 — 2% | | 5%
8% 40" X 36 2 V" | 30-a" 6" a" 17" 10" 7"
24" X 28" 24° X 36 : T Y | 3 10" T 7" To- T e | 7 Ve
~ | MAX_SINGLE ARM LENGTH 36" 44" 9 2" 4'-3" 8" 5" 21" 12,7 8"
Za 24" X 24" = 2V | 4 -9 o s V" | 23" | 13 %] 9 Ve
g g Y
g 28" X 28 S (@ Min dimensions given,
i ré:‘éwucxg?hgﬁgxs 32" X 24' 32' X 32' longer bolts are acceptable.
o ; g
55 36" X 36 Use average N vglue over
8= 40° x24° : . the fop third of the . TOTAL DR HAFT LENGTH
3 :2 133(;’ 080 ahades” ) Condui + OTAL DRILLED SHAFT LENGTHS
Ignore the top 1’ of soil. Steel Template (\
EXAMPLE: with holes Y " greater > GENERAL NOTES:
1.For 80mph design wind speed, foundation Span Wires than bolt diaometer > N
30-A can support up to a 32' arm with P ! 2 Des-g'\ conforms to 1994 AASHTO Standard
another arm up to 28° Luminaire Specifications for Structural Supports for
Arm (optional) . TpL-Spiral Highway Signs, Luminaires and Traffic
option Bond onchor bol+s + o Ra ! H i °s.
2. For 100mph design wind speed, foundation ond onchor bolts 0" N O Signals ond interim revisions thereto.
3ema ¢ ot 36" T rebar cage, two w@ i
Yo" thk. min. Gan support a single mast orm. locations using #3 3 vertical Reinforcing steel shall conform to Item 440,
$:rc'i‘mr Steel ?ur 0; 'segggﬁ?gol < <:f’&' Bars "Reinforcing Steel". '
op Templote S Anchor bolts to b umper. | SO :
Heavy Hex ] chor bolts to be connectors shal | be UL Bolt Circle wpn
°§ Nut (Typ) c :gp;g:;m(:;glgo?:;eg::din Listed for concrete Diometer Concrete shall be Class "C".
° £ 2 Flat Washers 5 tension from the Span encasement. Threads for anchor bolts ond nuts shall be
= per Anchor Bolt =z Wire loads. rolled or cut threads of 8UN series up to 2"
- = = © in diometer or UNC series for all sizes. Bolts
g TOP VIEW and nuts shall have Class 2A and 2B fit tolerances.
- Va* to Yp" of Galvanized nuts shall be tapped after galvanizing.
c
5 o TYPICAL STRAIN POLE D‘r?c"fef::"’;';J:“” 9. Anchor bolts that are larger than 1" in diometer
GC, gonr‘:re?e z',q, shall conform to "alloy steel” or "medium-strength
3 . ° ASSEMBLY 3 mild steel” per Item 449, *Anchor Bolts". Anchor
+|o S 8 '«g'& bolts that are 1" in diameter or less shall conform
18 ol Circular Steel e to ASTM A36. Galvonize a minimum of the top end
8- 68| Type 1 £ T;,,.g‘i‘c,,e ol thread length plus 6" for all anchor bolts unless
N 3 _'E = E— = Type 2 (Temporary) 9 otherwise noted. Exposed washers and exposed nuts
818 8-l * P 5 shall be galvanized. All galvanizing shall be in
& S s Re | 8 ickness - Condui+ (See Layou \ B NS accordance with Item 445, “"Galvanizing”.
< 212 = 974 (ineh) min. g't'?e;f fordg':cmi?gri) w5 | Py Templates and embedded nuts need not be galvanized.
5" |® n».ée[ as di ef & 2y \ P Lubricate and tighten anchor bolts when erecting the
1 o ) ¥ Suppor+ting . tngineer. 1 or = T structure in accordance with Item 449, "Anchor Bolts".
] Arm Luminaire required) e .
12" M Arm (optional) ® -\é =12 ﬁén::l:or £
2 Sides 1 | Be 2~
Circular Steel Bottom Templaote (Typ) \ £ Vertical Bars (See H Bd |Circular 8@
(Omi+ bottom templiate k= e o anre for gize T steer - [z =t
for FON 24-A) ® P ! Tempiate &[C V4 Texas m]m;" Transportation
HOOKED ANCHOR NUT_ANCHOR o 1 2ln rafflc Operations Diision
- —_— I}
(TYPE 1) (TYPE 2) 5 ] >,£ Sg
3 +
ANCHOR BOLT ASSEMBLY 2 Spirel, 3 11 1urns —l 2 3@ TRAFFIC SIGNAL
—_————— op at turn —
A ” ol
s pottom. (See Design ~] S P F AT
5 Table for size & Di?ch)/ e OLE OUND ION
& w,
© ~ 5
d 3 AL britied |5 TS-FD-12
. o Vertical bars may rest Shaft Dio !
Wi i Fited orm direcs on o TYPICAL MAST ARM O o ot g ed el L EVATION v e e e e e
ensure that two bolts are in L L to do so when —_—— REVISIONS cont [sect| v | HIGHNAY
tension under dead Iood. ASSEMBLY concrete is ploced. FOUNDATION DETAILS 6375[32] o001 [ us 190, ETC
—_ st conry [ sweer ro.
Wacol  BELL,ETC | 30
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MATERIALS

ASTM A2T Gr.65-35 or A148 Gr.80-50,
AS576 Gr.1021 @, or A36 (Arm only)

’\o' (+2°,-0°) ‘ \‘0‘ (+2°,-0") ASTM A53 Gr.B, A501, A1008

- } Arm Pipes HSLAS-F Gr.50 @), or A1011 HSLAS-F Gr.50 @
¥ s

LJ’?/sfmﬂ Mﬂ Arm Strut Plotes (@ [ASTM A36, A572 Gr.50 @), or A588

‘ length renoth

‘ Misc. ASTM designations as noted
Removable plastic or Strut B % "x 2" Min,
galvanized metal cap
2" SCH 40 Pipe

2 %" 0.0,

Strut B % "x 2"
Min,

9'-6"*1" (10' Nomingl Arm Length) , Pole or Arm Simplex

7'-6"£1" (8’ Nominal Arm Length)

y of ony
,,

for the conver

No warront:

ibilit

Removable plastic or
galvanized metal cap

ce Act”,

@D-mens-oncl limits ore given to show acceptable
variation in design. All of a Fabricator’s production
of o porticulaor arm length shall have the saome
dimensions within specified tolerances.

T assumes no respons

bl
©
T

n

5'-6"%1"

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

ineering Pract
€ Bolt Holes
Simplex fitting
€ Bolt Holes
Simplex fitting

@A576 must be suitable for forging ond also meet
minimum tensile sfreng?n of 65 ksi, minimum yield of
35 ksi, ond elongation in 2 inches of 22 percent.

1 /2" SCH 40 Pipe

1 Y>" SCH 40 Pi
/2 ipe 1 %" 0.D.

1 %" 0.D. (@ ASTM A572, A1008 HSLAS-F, ond A1011 HSLAS-F may
have higher yield strengths but shall not have less
elongation than the grade indicated.

LA-1

17-6"2

GENERAL NOTES:

8-FOOT LUMINAIRE ARM 10-FOOT LUMINAIRE ARM Design canforms to 1994 AKSHTO Stondor
D I RECT ATTACHMENT Soec-f-ccsl?-ons for Structural 5¥DD?;?S gor
. w i ighwa: igns, Luminaires, and Traffic Signals
T Yo Dio. A307 Bolts ¢ ?'0- A307 50'”5 DETA I L angﬁlnierug Revisions thereto. Design Wlng\
2 at 4" c-c each side 2 ot 5" ¢-c each side Speed equals 90 mph plus o 1.3 gust factor.
4 bolts & 4 lock 4 bolts & 4 lock Arms are designed to support a 60 Ib. luminaire
washers per clamp washers per claomp nov-ng an effective projected area 1oc?uol area
times drag coefficient) of 1.6 sq.

governed by the

y TxDOT for any purpose whatsoever.

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

Maoterials and fouricohon shall be in
accordance with Item 686, "Traffic S:gnal Pole
. A Assemblies (Steel)"” and with the details,

I d-mens-ons, aond weld procedures shown
L . herein. Weld references call for preapproved
. - weld procedures which the Fabricator must
1 . P € 5" Dio. Holes- 5" Approx. = ob#o:n.pr-or to fobrication. In the absense of
13NC T d e specified Fabricaton tolerances, dimensions
appe Ya 4" shall be within the tolerances generally
Threads " ; obtainable in normal fabrication practice.

, IR

The use of this stondard i

kind is made b;

=

3
Yor Dia. x 1 'Y =
A325 Bolt
(2 per fitting) I/ —

Yo" Dia. x 1 Yo"
A325 Bolt
(2 per fitting)

Unless otherwise noted, all parts shall be
galvonized ofter fabrication in accordance with
Item 445, "Galvanizing".

cl

DISCLAIMER:

R /4" x 6"
A572 GR 50

/
[1 %"

5" Appox.

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.

Field cut
hole in H

pole\
CLAMP ATTACHMENT CLAMP ATTACHMENT

DETAIL NO.1 DETAIL NO.2
(HALF_SECTION) (HALF_SECTION)

Field cut
hole in H

pole\

Lock Washer Lo
(2 per fitting)

Arm Simplex

smooth -
Lip

Eoch pole simplex fitting shall be supplied
with 2 ASTM A325 bolts and 2 lock washers of
the size specified. The bolts and lock washers
shal |l be secured to the pole with the other
hardware items cal led for in the plans. When

Pole Simplex Pole Simplex claomp ottochment is specified, the Fabricator
€ %" Dia. A307 Bolts shall ship the clomp assembly securely attached
2 at 444" c-c each side Clamp POLE SIMPLEX DETAIL to the pole ot the location shown on the plans.
4 bolts & 4 lock —= —A=
washers rclam) If clomp ossemblies ore ordered without
pel P UPPER SIMPLEX FITTING UPPER SIMPLEX FITTING poles, the Fabricator shall ship one upper and

Lock Washer
(2 per fitting)

Arm Simplex

2" Dia. Approx.
LA-3
4

€ %" Dio. A325 Bolts

2 bolts & 2 lock
washers per clomp

one lower claomp agssembly together in a single
package, including all nuts and washers

5" Approx.

g

o

9

E l{‘ % required for the clomps ond simplex fittings.

Q o - V2" Dia. x 1 Y2" V2" Dia. x 1 Y2" max 1 %" Dio. Approx.

4 -

g | igzgeﬁofg?ﬁnq) egzgera'oégiﬁnq)

: \ =t T T

o L o exas Department of Transportation

S Ya* Dio. x 1° Lip b H y 4 Traffic Operations Division

& sch 80 o removed = Tl — STANDARD ASSEMBLY
Eg Pipe o réflv)novea—é( § L(gck Woir}?r;‘ ) IICZ,CK wo?’s;'ng) 7 DRAWI NGS FOR LUM I NA I RE
@9 = Clamp Qomp . per fitting per fitti
gg '}52‘%-6; E.:)(; ':'1??’ G; 20 Arm Simplex Arm Simplex 4 SUPPORT STRUCTURES
b a b a2 Pole Simplex Pole Simplex ve |I]] i ARM DETAILS
ou Clomp
S n % |l -A-
§§ CLAMP ATTACHMENT CLAMP ATTACHMENT LOWER SIMPLEX FITTING LOWER SIMPLEX FITTING I e " LUM A ] 2
IE DETAIL NO.3 DETAIL NO.4 - - - (©Tx00T August 1995 oN: ‘\cx: ‘Dw:‘ [
S (HALF SECTION) (HALF SECTION) 596 REVISIONS cont [sect w0 HIGHNAY
on SECTON A-A SECTON B-B ARM SIMPLEX DETAIL b 6375[32] 001 | US 190,ETC
= oisT comry [ sves .
== Jiacol _BELL,ETC [ 40
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+ results or domages result
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governed by the "Texas Engineering Pract

y TxDOT for any purpose whatsoever. Tx

sion of this stondord to other formots or for incorrec

The use of this stondord i

kind is made b;

DISCLAIMER:

velope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

FILE: T:\WACTRAFF\RMC\SIGNAL 2021\Standards\cfa-12.dgn

DATE: 12/16/2020 4:46:37 PM

* Remove portion of
Iip on lower mast

| /orm clomps
Baal |

¢Y2" @ holes ¥~
13NC tapped
threads
I:% -
s
T
1
*Smooth 1ip \ I 5" Approx.
|
-
5" Approx.

POLE SIMPLEX DETAILS

Yar 2 Va”

cé?;DGSSIO/‘ o &
A or

¢ 2" dio x 6" (6 eqa,) A307 bolts 30 x 7" A36

2 @ 4" c-c eqgch section
for A572 Gr50

(5" cc for A36)

(2 nuts, 3 washers, one
lock washer per bolt)

Plate qusset,
7 Gage A36,
2 req’'d

LA-3
(Typ. both
gussets)

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 aond 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 Standard 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/zin. and

2 lock washers. The bolts and lock washers shall be secured to the clamp with the other
hordwore items. The Fabricator shall ship clomp gssembly together in o single package,
including all bolts, nuts, and 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
Wing 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 maost arm)

PROJECTION

s Texas Department of Transportation
I Traffic Operations Division

CLAMP ON
FITTING ASSEMBLY FOR
LUMINAIRE MAST ARM

CFA-12

CLAMP DETAIL LA-2 ©T><memmNS on: [ex: [on: [
. o o] e | wiawar
2 6375[32] 001 [ US 190,ETC
oist county [ st o,
Macol  BELL,ETC | 41
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DATE: 12/16/2020 4:46:43 PM

velope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

n

FILE: T:\WACTRAFF\RMC\SIGNAL 2021\Standards\TS-CF DETAIL.
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ROUND BOX

<
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8"
TYP.

ey,

X3
R

ﬁ;

3"SCH 40 PVC
AS SHONN ON PLANS
AND OR AS DIRECTED

SOB000

>

e

\Z

\
PLAN LAYOUT

Y2 - 13 NC MOUNTING
BOLTS (4X TYP )

D
INSERTS (4X TYP ) »/ |

BASE —|

25"+ I

f

2"SCH 40 PVC 6X

GROUND BOX

2
X

%3

X%

s
RS

X

%

%

R

X

S
2%

X%

o2

CONTROLLER CABINET
CABINET GROUND BUS

GROUNDING CONDUCTOR

* B AWG

2"MIM. SCH 40 PVC FOR

ELECTRICAL SERVICE

1"SCH 40 PVC SLEEVE

COPPER - CLAD STEEL GROUND ROD

%" X 8 MN,

| 3"SCH 40 BOX CONNECTOR

3"SCH 40 PVC

AS SHOWN ON PLANS
AND OR AS DIRECTED

TRAFFIC SIGNAL CONTROLLER BASE:

I PROVIDE A TRAFFIC SIGNAL CONTROLLER BASE (CABINET BASE) MANUFACTURED OF POLYMER CONCRETE MATERIAL
CONSISTING OF CALCAREOUS AND SILICEQUS STONE: GLASS FIBERS AND THERMOSET POLYESTER RESIN. THE
POLYMER CONCRETECABINET BASE MUST BE REINFORCED ON THE INSIDE OF THE CABINET BASE WITH FIBERGLASS
MATTING. PROVIDE ONE OF THE FOLLOWING BASES: ARMORCAST PART * A6001848X24, QUAZITE MODEL
* PG30482709, OR OTHER AS APPROVED BY TXDOT TRAFFIC OPERATION DIVISION.

2. THE POLYMER CONCRETE MATERIAL MUST HAVE A MINMUM COMPRESSIVE STRENGTH OF 10,300 POUNDS PER
SOUARE INCH (PSD, MINMUM FLEXURAL STRENGTH OF 3600 PSI, AND MINIMUM SHEAR STRENGTH OF 3600 PSL

3. THE POLYMER CONCRETE CABINET BASE MUST CONFORM TO THE DIMENSIONS SHOWN AND MUST ACCOMMODATE A
STANDARD TXDOT BASEMOUNT CABINET.

4.SUPPLY THE CABINET BASE WITH !5"- 13 UNC STAINLESS STEEL INSERTS FOR ATTACHMENT OF THE CABINET TO
THE BASE. INSERTS MUST WITHSTAND A MINIMUM TORQUE OF 50 FT-LB AND A MINIMUM STRAIGHT PULL OUT
STRENGTH OF 750 LBS.

5.PROVIDE THE CABINET BASE WITH 4 CABLE RACKS MOUNTED ONE ON EACH SIDE OF THE BASE 2"TQ 7"FROM THE
TOP EDGE OF THE BASE.UNLESS APPROVED OTHERWISE, CABLE RACKS MUST BE I-1/2"X 9/16" X 3/16"INCH STEEL
CHANNEL WITH EIGHT T-SLOTS SPACED AT 1-1/2 INCHES. THE CABLE RACKS MUST EASILY ACCOMMODATE THE
INSERTION OF TIE WRAPS TO ATTACHFIELD WIRING TO THE RACKS TO SERVE AS STRAIN RELIEF. SECURE CABLE
RACKS TO THE BASE USING 1/2"- 13 UNC STAINLESS STEEL SCREWS AND INSERTS.

6. THE CABINET BASE, NHEN SECURED TO THE CONCRETE SLAB WITH CONTROLLER CABINET ATTACHED, MUST
WITHSTAND A MINIMUM WNIND LOAD OF 125 MPH OR A 850 LB FORCE APPLIED AT 49"ABOVE THE BOTTOM OF THE
BASE WITHOUT CAUSING THE BASE OR CABINET TO COME OUT OF THER ANCHORED POSITION OR CAUSE ANY
PERMANENT DEFORMATION. THE MANUFACTURER MUST SUPPLY CERTIFICATION BY AN INDEPENDENT TESTING
LABORATORY OR SEALED BY A TEXAS LICENSED PROFESSIONAL ENGINEER. PROVIDE THE CABINET BASE WITH
HARDWARE FOR ATTACHMENT TO A CONCRETE SLAB.

7. THE TRAFFIC SIGNAL BASE MUST BE PERMANENTLY MARKED EITHER BY IMPRESS OR BY PERMANENT INK WITH THE
MANUFACTURER'S MODEL NUMBER AND NAME OR LOGO.

8.SEAL THE BASE TO THE CONCRETE WITH A SILICONE CAULK BEAD AND FASTENED TO THE SLAB PER
MANUFACTURER'S INSTRUCTIONS.

CONCRETE SLAB:
9. TRAFFIC SIGNAL CONTROLLER PAD MUST BE A PORTLAND CEMENT CONCRETE SLAB POURED IN PLACE, MUST
CONFORM O THE DINENSIONS SHOWN, AND MUST BE LEVEL.

10.BOND A "8 AWG COPPER GROUND WIRE AND AN 8 FT GROUND ROD BONDED TO THE REINFORCING MESH BY A
SUITABLE UL LISTED CLAMP AND TERMINATED TO THE CABINET GROUNDING BUS FOR THE PURPOSE OF PROVIDING A
LOCAL GROUND FOR THE ELECTRICAL GROUNDING CONDUCTOR. THE ELECTRICAL GROUNDING CONDUCTOR
SPECIFIED IN ITEM 680-3.A.4 IS REQUIRED AND MUST BE TERMINATED TO THE CABINET GROUND BUS.

I INSTALL A PVC SLEEVE TO PREVENT THE GROUND ROD FROM DIRECT EMBEOMENT IN THE SLAB.

12, PROVIDE NELDED NIRE MESH 6X6-W2.9 X W2.3 FOR REINFORCEMENT. PROVIDE JOINTS AND SPLICES IN THE MESH
WITH A MINIMUM 6-INCH OVERLAP. CENTER THE MESH BETWEEN TOP AND BOTTOM AND PROVIDE A MINIMUM 3 INCH
COVER ON THE EDGES.

13, PROVIDE CLASS B CONCRETE MINMUM FOR THE SLAB IN ACCORDANCE WITH ITEM 42L. CONSTRUCT THE SLAB IN
ACCORDANCE  WITH ITEM 531
CONDUITS:

14, STUB UP AND RUN 3-INCH CONDUITS THROUGH THE SLAB TO THE VARIOUS TRAFFIC SIGNAL POLES AND GROUND
BOXES AS SHOWN ON THE LAYQUTS. 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:

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,

PAYMENT:

20.BD TS-CF AS SUBSIDIARY TO ITEM 680 6002 FOR CSJ'S 0049-0-094, 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 ELSENHERE IN PLANS.

!/ - 13 NC MOUNTING
BOLTS (4X TYP )
INSERTS (4X TYP )

40 Y

20 Yo"

18 Yo"
9 Y
|
: -
B —
|
|
\ z
=
-+ =+ - e
=
\

Cfifj

28 '3 MN

"{"5 AL ‘f"

Chnis O Pk, PE.

12/17/2020

®
r Texas Department of Transportation
© 2018

TS-CF DETAIL

TRAFFIC SIGNAL CONTROLLER
CABINET BASE AND PAD

(©TxD0T October 2000 O TX0OT [k TX0OT [om: TX0OT [ cks TXDOT

120 o ] e | ey

6375[32] 001 | uS 190,ETC

ot ooy [ seer o,
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DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

| 1°-4" | GENERAL NOTES:
Domo{no 14 (125" thick 1.1n accordonce with the finoings of TxDOT sponsored
aluminum sign blank) research, the installation of o domping plate in
accordance with the details shown here at the
»5 end of signal most arms of SMA and DMA stondard
a i -6" truct i i tical
3§ iy - & ”°"‘"“"° clamp Soddle mounting U-bol+ et oy o s ot Tate damonar Sy Geviotion
:g Location of o 4 Equal Spaces 1 Y2" Dia Sch 40 from these details may reduce the effectiveness of
: i I n Nt ing . this damping device.
3| XA ) Slpermen mountine " e rupe saaste 5
res g Clomp 1Y% 1Y% 2.Aluminum sign blank for damping plate will conform
85 | | | Y, dio, Sch 40 setscrew Top of +o Departmental Material Specitications DMS-7110.
06" 3" length nipple mast Ormﬂ‘ Materials for mast arm mounting clamp and tube saddle
= Mounting Clamp - will be aluminum castings or aluminum alloys as in
O tube saddie 1 »" Threaded accordance with manufacturers’ stipulations. Mounting
SES band (or cable) pipe, pipe nipple and coupling will be aluminum alloy
6= 2 L mount clamp 6061-T6 or 6063-T6. Damping plate mounting clamp
<2g : J_TL N} and u-bolt gssemblies will conform to Standard sheet
$es T ------4 To oI orEnD ,E Mast arm SMD(GEN). U-bolts for saddle mounting will have
-;§§ - s A el 1 e a minimun yield strength of 36 ksi.
av 1 1
gfz [ 3. Dcmp-nq plote will be mounted noruzonfolly.
/A . Position center line of domping plate to align with
?8§ olﬁzmn?.rlnupupe ¢o ing B centerline of mast arm or horizontal signal head
'{__", ossembly. Vertical clearance between signal head
§ (with or without bocking plote)ond bottom of domping
g_,b plate will be maintained as shown. The attachments
gog PLAN shown here are examples only, other supporting details
Gt which meet both alignment and vertical clearance
3%3 Domping R (. 125" thick requirements are also acceptable.
f-iale aluminum sign blank) .
[l Support Asse’rblies‘ 1°-0" Min | 6" 4.Unless §f-pulo?eo Dy‘?ne mgngfocturers, all sfegl
e Saddle A parts will be galvanized finish in accordance with
2%‘8 mount ing Spacing 4" 5 Standard Specification Item 445, "Galvanizing”.
£
z88] €% dia squore nead U-bolt % 5.Contractor will verify applicable field dimensions
223 conngc?-%’\ Dglfs between 1" before the installation.
3 damping R an 7z
is‘ mounting clamp. -t ! ‘ ‘ Backplate 6.Backplates are optional for traffic signals. When
285 2 = 2 e backplates are used, Backplates will have a 2-inch
88, — fluorescent yellow AASHTO Type Br. or Cep
.,RE = : —t T 2 rgfrorsflecf-ve border gonfgrmmgr;oa;xgngDMS 8300
2 S0 N - Materials.” See Sheet or
i = 1Y" dia SECTION A-A ign Face N
vg‘é 1 %" dia Sch 40 mount ing = ?uéze soddie R R backplate details.
5 aluminum mount ing clamp w/ || - - B, (Showing stondord placement of signal head)
géé pipe extending full U-bolt I?e__?sg;—:w HERE ; ‘2 40°'°v (Mounting clamp U-bolt is not shown for clarity)
- ? A ]
b5 6" of domping plote | %4 neao Y[ oll threaded All or partially
220 (Typ) =% nipple threaded coupling | 1°-4"
r1a
:Eg ,,,,,,,, = - - -1 f Mast arm Domping R (.125" thick 1'%, dia = .
6%% : aluminum sign blank) Sch 40 = % " square
L0865 ~L i T T aluminum . head bolt
§gg; :G| . A | — %7 % mounting pipe 2
3222 T f f . Saddle Mount ing ¢lamp f Df’gzng Nylon washer,
3 - ® mount ing | Yo" dia 4 flat washer &
= T 9| U-bolt lock washer
o xo N 1Y, Threaded @ tube saddle | |
=~ - — band (or cable) = o di
Nl T = mount clamp 3\c Coup! ;cﬁz 40(3'0' f - f
ole Courling all threaded —
: nipple
Z:c; © Setscrew P
© Top of
‘ E| | mast arm 1%" Dia mounting ¢lamp)
aluminum (specified or
c ) I V5" Threoded pipe universal)
38 I bond (or cable) i
S| Backplate d/— mount ¢ lomp M?unhng
b clamp
] (See note &) Mast arm U-pbolt
¢ Damping R and signal head assembly |
€ Signal head -
ELEVATION attachment . SE.CTION B-B
(Showing damping plate attachment)
DAMPING PLATE MOUNTING DETAILS Bockplote
jm Traffic
(Showing alternate placement of signal head) Dsi?ifseign
SECTION A-A I Texas Department of Transportation Standard

T: \WACTRAFF\RMC\SIGNAL 2021\Standards\ma-d|

DATE: 12/16/2020 4:46:47 PM

FILE:

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

@Reconmended 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 0N coupling
required |each length| each length PIUS eqch length
S - - MA-DPD-20
-8 4 - - FILE: ma-dpd-20. dan on: TXDOT_[oks TxDOT Jow: TxDOT _[cks TxDOT
9"-10 Ve" 6" - - © Tx00T January 2012 o [sect]  wn | wiomr
11715 o B 2" 5" o REVISIONS 6375[32] 001 | US 190,ETC
Te 24" . o 0" oist counry [ sweer vo.
WACO| BELL,ETC___[ 43




DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

Backplate louvers
based on wind and
vibration rating

No warranty of any

¢
8
2
o
z Retrorefiective
§ border. See
K & general note 1
6=8
O
85<
@
2
Y
8
e
o
g

TxDOT assumes no responsibility for the conversion

of this standord to other formats or for incorrect results or damoges result

s standord is governed by the “"Texas Engineer

y TxDOT for any purpose whatsoever.

The use of th

kind is made b

DISCLAIMER:

Backplate louvers
based on wind and
vibration rating.

Retroreflective
border. See
general note 1

T: \WACTRAFF\RMC\SIGNAL 2021\Standards\ts-bp-20.dgn

DATE: 12/16/2020 4:46:51 PM

FILE:

- i

000

Vented backplate with
retroreflective border

000

Backplate with
retroreflective
border

THREE-SECTION HEAD
HORIZONTAL OR VERTICAL

e e

OO000

Vented backplate with
retroreflective border

00000

Backplate with
retroreflective
border

FIVE-SECTION HEAD
HORIZONTAL OR VERTICAL

OO

=
=
S S S S Y9 S
Vented backplate with
retroreflective border

Backplate with
retroreflective
border

FOUR-SECTION HEAD

HORIZONTAL OR VERTICAL

Vented baockplate with
retroreflective border

Backplate with
retroreflective
border

FIVE-SECTION HEAD
CLUSTER

Backplate louvers
based on wind and
vibration rating.

GENERAL NOTES:

Backplates are optional for traffic signals and pedestrian
hybrid beacons. When backplates are used, a 2-inch wide
fluorescent yellow AASHTO Type Bg_or Cf retroreflective
border conforming to TxDOT DMS-8300 is required. Place on
all approaches when used.

ZAﬂ =

Backplate louvers
based on wind and
vibration raoting.

Vented backplate with
retroreflective border

Retroreflective
border. See
general note 1

Backplate with
retroreflective
border

PEDESTRIAN HYBRID
BEACON

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
border. See to reduce cyclic vibration stress
general note 1
4. When o vented backplate is used, the retroreflective border
must not be plaoced over the louvers.
5. This standard sheet applies to all signal heads with backplates,
including but not Iimited to:
e Pole mounted
e Overhead mounted
® Span wire mounted
- e 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

jm Traffic
Safety
I Texas Department of Transportation s‘%g,’,ﬂ;’;'d
TRAFFIC SIGNAL
HEAD WITH
BACKPLATE
TS-BP-20
FILE: T5-bp-20. dgn on: TXDOT_[oks TxDOT Jow: TxDOT _[cks TxDOT
©Tx00T__June 2020 cont Jsect] s | wicamr
REVISIONS 6375(32] 001 | US 190,ETC
oist counry [ sweet vo.
WACO| BELL,ETC__| 44
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DocuSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5C

CDCE444

| —— For Pedestal Mount

* A Welded Handhole Frame is Permissible.

Handhole Frame 5 %" x 13"

Weld %"-13 UNC

ITS Pole Attachment on Toj Maximum of Two (2) Splices will be allowed. 0.0. Cut From 2 ASTM A36 Ground Lug Inside _ 1.D. in Base Plate Handhole Frame
Top Plate of Pole See ITS(6) Steel Plate e Opposite to Receive Pole 4" X 11 %" 1.D. Opening
(See Top Plate Plan) ITS Pole G Bottom HH Erame E Cut From 2" ASTM A36
© | — See Section B-B 2" R (Typ.) 14" R (Typ.) Steel Plate
- 3 N 175 pole Wail
< a all,
§2 F Air Terminal and | \ | \ © hickness
o Bracket » * T
. * 85% Min
5% j@ \ (See ITS(5)) | ; | Penetration.
26, 4'x6 ¥ 1.D. | !
§;§ Handhole & e ~ [ Bolt Circle
| Dia. =
£ ~ l \
%o ;
g 2% X 6" std I 3
ob" Pipe Nipple Both e L Weld ——— [ [ S T = —
22¢ Outside Ends [ %'-13 UNC Ground ! B ‘ ENRE Drill and Tap for
2 Threaded < o9 Qoposite | | ‘ | Iy | SN %' X 20 UNC Cover Plate
Lie 2 Y Weatherproof ottom Handhole | A £ 2 HE g Round Head Brass . (See Handhole
9z Seal Cap ! §5 | Sl 513 Screws ¥ pp Section A-A  Cover Plate Detail)
b 36 % 1D, | HH S | 3|5 £z (4 Locations)  ~Handhole Frame
283 Handhole for Air N 2y x 6 st / g5 NEE
|| 5| RIENE
ggt Terminal Access bive Nipple Both Orill and Tap for ——— cIp > | | @ s | ~ln g —o0.D. of
fie Outside Ends Threaded ¥ x 20 UNC : I = Base Plate =
a o =
o Round Head Brass | | | = © @ Thickness ="'I'
g g Screws /' DP | I | o) Top Plate
g 29 (4 Locations) ‘ T ‘
Dia. Hole =
N \ N | 0
£a ,
goe | | \ | |
“§; | i | i | N Base Plate Plan
L3-%71 N
oOxo - 3
3 | | | For %' Pole 4 Bolt Base Plate (ASTM A36) ~ .
g \ | | Thickness JL-Hook Detail £ v 3 nl
. | 3 =
139 o | \ \ 5 ¢
2e 'x6 %' 1.D. Handhole S \ | For ' Pole Weld %'-13 UNC _ N S
"§§ Y~ (See Note 7) ~E| | | Thickness Ground Lug Inside D In Base blate N =
BLc le) :ﬂ | e Opposite e
H For %' Pole Sotton i Erame, Connector
355 A U | T 50
e=9 # | Thickness
= < ITS Pole Wall .
8| © L - —+ (— R | Thickness ~ D s N wr
sel 5|2 | A D
o S|SB | | P
bt IE &k | ; ! Y : Bose late @ g Honging.
2 = Thickness =
% =| 32 < 2 " Conduit ble
£6¢ B [~—2 % x 6 std w . ¥ = ' 1] Weatherproof (See J-Hook
By P~ Pipe Nipple Both /i 4 i Bort Circle Seal Cap I Detail
33 o uo ! Outside Ends Threaded , ; oY I~ Cutout View to Show s giaintess
2¢E K] (See Note 7) % 4% % ot o o Steelwire
@55 Sleve eld Connectior 2H X6 - N Mesh Grip
080 sle 8-sided Pole See Base Plate —| Std. Pipe Nipple (1 Per
L wlEal v M~ pe Nippl
X7 2| 833 b (See Note 3 and 4) Pian 5% Bottom of Pole Both Outside Ends cable)
:Eg - @@E Threaded Section B-B
S 2ection b-b
o ° i
0? A e — - .
LolS | 55% Base Plate I.D. = 'E
§gg; aas General Notes
Senoa = . . 1. Designed according to Sixth Edition 2013 AASHTO Standard
g2 B Bolt Circle Dia. = ¢ (@) D. of Specifications for Structural Supports for Highway Signs,
3 et N S 2 Beve Plate = 'F' Luminaires, and Traffic Signals and Interim Specifications
3 5 ol |2 = Thickness 2. Unless otherwise noted, all parts shall be galvanized
e xo° sl e S Base Plate 0.D. = o} after fabrication in accordance with Item 445, "Galvanizing."
o Ela k] [ 3. Deviation from the design criteria, values, and dimensions shown
gl ] s herein and on ITS(4), constitutes an alternative design and
IS N will require submission of shop drawings and calculations for
L 5 approval, sealed by a Texas Professional Engincer
X 3
in 4. Direct substitution of twelve sided or round poles, matching the
a Base Plate Plan design criteria, values, and dimensions shown heréin, require
5 6 Bolt Base Plate (ASTM A36) submission of”shop drawings for apuroval to confir design
£ criteria and values on ITS(4) i
U-Shaped —— Refor to ITS Pole 5. Locate handhores. opposite of the. irection of travel
Brackets, Mounted Cabinet T 6. Appropriate number of anchor bolts for base plate determined
cl Welded 5[ ndard Yex 5 W ox 13 Weld ¥%"-13 UNC - by height of pole. See 'L' on sheet ITS(4)
9] to_Pole andards d Ground Lug Inside LD, In Base Plate
o (See Sheet ASTM A36 g ¢ to Receive Pole 7. Location for ITS equipment mount may vary by device. Locate
o ¢ Sheel ITS(IS/ or (Galv) pposite ) mid span handhole and pipe nipple to accommodate location
o 1T5(16) Top Plate 0.0. =7 @ Bottom HH Frame. For ITS equipment as identified in the pians or per manufacturer
n See Detail A+—| fTwl ITS Pole Wall recommendations. Identify location for mid span handhole and
2 a1l WD . Thickness ~ pipe nipple on shop drawings for approval
Z Rigid Metal LB ~
| Handhole EAR Conduit Elbows ITS Pole Wall Dia. Hole R Notes:
-l o= ole Wa ='H
- NS \D /P o+t Thickness = 'O (© See Lables on Sheet ITS(4) for values of dimension
9| = . variables.
A ] ITS Pole
) s 3 or as Directed — See lan joint note for 55 and 60 pole heights on
5 4} gé; . S Tsee 175(17)) Shaft Bolt Circel @ FE LT e bt et ench o
- ) Dia. = 'G'
§_ [ L 4 6 jm Traffic
o == [ e . 7, Operatlons
b T H N & & v . Division
= L & /\% <\\ 7 Dia | Texas Department of Transportation Standard
ol | V2> Holes ‘
) =i= ‘ |
i If Slope
22 | ~— ITS POLE DETAILS
3 — = See Concrete
¥ = = Step/Pad
2g] [ 2 mo = Betails Ly OCTAGONAL POLE
3 -6" Mir —
ey = (ITs(7)) . .
iz oo Plons = N # Thick Top plate (EIGHT SIDED POLE)
o for Barrier e | quﬂdmg Thickness
oL (=l
Protection L —
5 | 0.0. of O
SE Type and i S”EEf ’TWW » 'R % Provide Top Plate with ! Base Plate = I TS ( l ) - ] 5
1N Quantity = 2" Dia. Hole Centered
o [ & Min sy in Plate when Camera -
<= Direct | 4 Pedestal Mount Provisioned FILE:  its(1)-15.dgn on: TXDOT_[oks TxDOT Jow: TxDOT _[cks TxDOT
irectior
N of Travel . (See ITS(6)) Base Plate Plan ©Tx00T  June 2015 cont_[sect] J08 | HIGHAAY
ITS Pole Foundation Handhole Cover Plate Detail a—mmﬂ REVISIONS 6375(32] 001 | US 190,ETC
v . . 4
wa ITS Pole with Cabinet — (See Sheet ITS(3)) (Bottom Handhole) Top Plate Plan ol base Plare o1t counry [ sneet vo.
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DISCLAIMER:

The use of thi

3
P
o9
s
»E
£8¢
nchor Bolt Dia.
§° 8| Anchor Bolt Dia. (K') +
gg e ¥¢" Holes (Typ.)
gt
28
o2
«
o
€

xaos Engineering Practice Act”.
TxDOT assumes no responsibi

s stondard is governed by the “Te;

Y Plate Thickness

[ Template 1.D.

Top and Bottom Template (Four Bolt)

Template 0.D. = ‘0

Q)

Template Width = 'P'

Bolt Circle Dia.
e

(@]

See Note 12

Riprap Apron
(See ITS(7))

Top Template (Temporary)
(See Detail A Through D)

#2/0 AWG Ground Conductor
from Air Terminal
to Ground Rod

Number of Anchor Bolts
Varies. (See IT5(4))

]

3" (Typ.)

1I'-6" Min.

Bolt Length = ‘1 (D

= 2

Spiral, 3 Flat Turns Top.
f
]

2-2" PVC Schd 40 (Comm.)
1-2" PVC Schd 40 (Power)
Unless Otherwise Shown

Anchor Bolt Dia. =

Detail A

of this stondard to other formots or for incorrect results or domoges result

on the Plans

Bottom Template
(See Details "A" through "D")

General Notes

1. Drilled shaft concrete shall be Class "C" (f'c =

3,600

PSI) in accordance with Item 416, "Drilled Shaft

Foundations."

2. Reinforcing bars shall be Grade 60 (Fy = 60 KSI) and
All reinforcing shall
conform to Item 440, “Reinforcing Steel."

conform to ASTM A-615.

3. Provide ASTM A-36 steel for templates
Top and bottom templates need not be galvanized.

4. Anchor bolts shall be rigidly held in position during
concrete placement using steel templates at the top

and bottom.

Top templates shall remain in place until

the concrete has cured in place beyond initial set time.

5. Lubricate and tighten anchor bolts, when erecting pole,
in accordance with Item 449, "Anchor Bolts.”

6. Anchor bolts shall conform to ASTM F1554 Grade 55, or

ASTM

Al93 B7 with ASTM A194 Grade 2H or A563 heavy

hex nuts with F436 washers. Galvanize a minimum of the
top end thread length plus 6 inches for all anchor bolts
unless otherwise noted. Exposed washers and exposed
nuts shall be galvanized. All galvanizing shall be in

accordance with Item 445, "Galvanizing."

7. All vertical reinforcement shall be carried to the bottom

of the drilled shaft

8. Place three flat turns of the spiral bar at the top and

v
]
g
5
$3 44 AWG Bare Conductor 1 E one flat turn at the bottom of the drilled shaft
g Connecting Primary and — Class C Concrete !
5 G — = 9. Drilled shaft shall be measured by the linear foot and
; econdary Grounding Rods | = s ot o el 5 paid under Item 416, "Drill Shaft Foundations."
@ < at 9" Pitch
8 — Template 1.D. = ‘N @ o — Spaced Evenly e 10. If rock is encountered, the drilled shaft to extend a
s 1 - 1" PVC Conduit | e & minimum of two diameters into solid rock
3 for Conductor to Ground Rod | e 2
» (See ITS(19)) — Vertical Bars Spaced Evenly 11. Location for conduit entering foundation may vary.
§ |— | 10 - #9 (36" Fnd.) H Orient conduit entering foundation to coincide with
sy Jnchor Boit Dia. (k) + See Note 12 <§\< 1479 jﬁiéii im“ 2 location of ground boxes and primary ground rod.
iy I— - n
@ %g" Holes (Typ.) , » o L— e 12. Bond anchor bolts to rebar with #2/0 AWG jumper
= o) Primary %" Dia. X 10'-0 <\ and two mechanical connectors or by bending No. 3
8 Template 0.D. = ‘0’ Copperclad Ground Rod Set 18" — ‘¥ bar on bottom template as shown and wire tightly
X . Below Grade and Clamped to One #2/0 AWG </ Secondary %" Dia. X 10'-0" with ten turns of No. 10 wire or one mechanical connector.
. @) Bare Cndr. Vihich Enters ITS Pole and to 6 Min 1 h Copperclad Ground Rod Set 18" Mechanical connectors shall be UL Listed for concrete
3 AWG Bare Cndr. Which Attaches ' ' Below Grade and Clamped to One #2/0 AWG encasement
to Adjacent Ground Rods Bare Cndr. Which Enters ITS Pole
§ o Through 1" PVC Conduit Through 1" PVC Conduit
Template Width = 'P' (See ITS(19)) (See ITS(19))
o -
2 B
K Spiral 1 Flat Turn Bottom —/ > ;
v Bolt Circle Dia. Vertical Bars May Rest on -
=G Bottom of Drilled Hole if
Material is Firm Enough -
to do so When Concrete is Placed. Drilled Shaft Dia. = 'R
Y Plate Thickness
Top and Bottom Template (Six Bolt) Foundation Details (Tvpical)
Detail B Elevation
Not to Scale
Reference Notes:
Anchor Bolt Dia. = 'K @ _——
= . y
| Galv. Lock Heavy Hex Nut (Typ) o) f;e/;ﬂ;/fs on Sheet ITS(4) for values of dimension
9| — Template 1.D. = — Template 1.0. = 'N' D Washer
n
" = o <
g Anchor Eolt Dia. (K') + Flat Washer E N
x Yis" Holes (Typ.) anchor Boit pia. (k) + Leveling Nut o oA 3
z " Holes (Typ.) N |7 O3
9 . of |e |=%
S| Template 0.D. = 0" £3 5 |0
bl Template 0.D. = 0" : 10) o= I S L8
§_ N MEEE jm Traffic
g B 3 |55 Oparations
=] © o I Texas Department of Transportation
3| o Template Width = 'P' ot <5 P P Standard
ol Template Width = 'P Embedded Nuts Need 88
) Not be Galvanized H
3 s 2
3 £
5| ) S| i
-4 Bolt Circle Dia HES ITS POLE
26 g X
e Bottom Template ——
© = <
&g FOUNDATION DETAILS
$21 4 prate Thickness %' Plate Thickness 3
oL Q
Q% 3 sides (Typ.)
o 7 ©
~N = -
< > : ITS(3)-16
5‘5 Top and Bottom Template (Eight Bolt) Top and Bottom Template (Twelve Bolt) ; FIte: 1t=(3)-16. dgn on:_TxDOT_[ck: TxDOT [ow:_TxD0T_[ox: Tx00T)
N Detall C Detail D ©Tx00T___Jure 2015 cont Jsect] s | wicamr
————— ) REVISIONS 6375(32] 001 | US 190,ETC
oo April 2016
W DisT counTY [ seeer vo.
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TABLE 1: ITS POLE - 90 MPH (W/ 2 SOLAR PANELS) @ TABLE 4: ITS POLE WITH STIFFENERS - 90 MPH (W/ 4 SOLAR PANELS)®
TOP
poLe sHAFT (D@ sase pLATE (D ooy ANCHOR BOLT (B) FounpATION B) poLe sHAFT (D sase pLaTE (D) [o19P @ ANCHOR BOLT (B) FounpaTion G)
POLE POLE
WALL BoLT | BoLT WALL oLt | BoLT
e HEIGHT| BoTTOM | TOP INSIDE| THICK LENGTH | TEMPLATE [ TEMPLATE | TEMPLATE | DRILL SHAFT DEPTH - TEXAS | DRILLED HEIGHT| BoTTOM | TOP INSIDE] THICK LENGTH | TEMPLATE [ TEMPLATE | TEMPLATE |DRILL SHAFT DEPTH - TEXAS | DRILLED
§2 |eowe| F1) | oursioe |oursioe| \HECK | Dra |97 STREI CRCLEN TLE | ess (0RSIREL TS (B9, 95| OF BOLT | INSIDE | UTSIDE | WIDTH | CONE PENETROMETER (N - | SHAFT poel (FT) | ouTsiDe |oursipe| WK " pra | Q7STRSI CRCLE HOLE | ess (0U7SIDEN B0 (10, 981 OF BoLT | InSIDE | OUTSIDE | WIDTH | CONE PENETROMETER (N - | SHAFT
=0 | oia (i) |D1a"aw)| "ES | (1w - o | o | g wMIn. (1) | DIA.(IN) | DIA (IN) | (IN) BLOWS/FT.) (SEE NOTE 5) | DIA. (IN) TYPE oia (i) | D14 aw)| "EEE | (1w O o am g MIN.(IN) | DIA.(IN) | DIA(IN) | (IN) BLOWS/FT.) (SEE NOTE 5) | DIA.(IN)
13
$
2§ @ N=10 | N=15] N =40 @ N=10 | N=15] N =40
£8g “ . o o | e - o | o | o g e | e ar w o . - - “ . o o | e - o | o | o gl | e ar w . . - -
o
03
\a'g» 20 10 8 1/2 10-1/16] 21 16 1-1/4 1-1/2 9 1 4 29 14 18 2 12 11 10 36 a 30 13 9 3/8 13-1/16| 28 22 1-1/4 1-3/4 10 1 8 29 20 24 2 17 15 11 42
RS
k-3 .- 30 13 9 172 13-1/16] 24 19 1-9/16 | 1-1/2 10 1-1/4 4 35 16-1/2 21-1/2 2-1/2 15 13 10 36 40 15 9 1/2 15-1/16 30 24 1-1/4 2 10 1 8 29 22 26 2 20 17 12 42
'z‘t LID.] 40 15 9 1/2 15-1/16| 26 21 1-9/16 | 1-1/2 10 1-1/4 6 35 18-1/2 23-1/2 2-1/2 17 14 11 42 0 a5 16 10 1/2 16-1/16] 31 25 1-9/16 2 11 1-1/4 8 35 22-1/2 27-1/2 2-1/2 21 18 13 a2
s ©
28| S[ = [ o [ o | vz [owe| = | 22 [rome| iz | 0 |rwa| 6 | | e | 2o | 2z | 1 s 12 iz 00 | 7 | w0 | vz |mne| sz |z |ions| 2 | 0 |iwe| 8 | w5 | sz | iz | 2z | @ s 13 iz
858
g’:lé ) 50 17 10 172 17-1/16| 28 23 1-9/16 | 1-1/2 11 1-1/4 6 35 20-1/2 25-1/2 2-1/2 19 16 12 42 = | 55 @ 19 11 5/8 19-1/16 34 27 1-9/16 2 12 1-1/4 12 35 24-1/2 29-1/2 2-1/2 21 18 13 48
NS
§,§,3 5@ 19 1 5/8 |19-1/16] 30 25 |1-13/16) 2 12 |1-12] 6 40 22 28 E 21 18 13 a2 Sleo@| 20 12 5/8 |20-1/16] 35 28 |1-9/16| 2 13 | 1-4] 12 35 25-1/2 30-1/2 2-172 22 19 14 48
¢
&‘8-3 0@ 20 11 5/8 |20-1716] 31 26 |1-13/16] 2 122 |1-12] 6 40 23 29 3 21 19 4 48
8
©
§§B TABLE 2: ITS POLE - 110 MPH (W/ 2 SOLAR PANELS) ® TABLE 5: ITS POLE WITH STIFFENERS - 110 MPH (W/ 4 SOLAR PANELS)®
<g
goo poLe sHAFT (D @ Base pLaTE (D PLD\TPE® ANCHOR BOLT (3) FOUNDATION (3) PoLE SHAFT (D sase pLate (D P{g%@ ANCHOR BOLT (3) FOUNDATION (3)
St
3 oLE POLE
ﬂgﬂ /AL BOLT AL BOLT
-3 HEIGHT| BoTTOM | TOP INSIDE| THICK LENGTH | TEMPLATE | TEMPLATE | TEMPLATE | DRILL SHAFT DEPTH - TEXAS | DRILLED HEIGHT| BoTTOM | TOP INSIDE THICK LENGTH | TEMPLATE [ TEMPLATE | TEMPLATE |DRILL SHAFT DEPTH - TEXAS | DRILLED
3= v poie| 710 | oursioe |oursioe| K | Tbia |75 C'RCLE HOLE | wess (ST nn| iy [o,26| oF BOLT | INSIDE " | OUTSIDE | WIDTH | “CONE PENETROMETER (N - | SHAFT poLe| (FT) | ouTsiDE |oursipe| THICK " pra |27 SIORI CIF C’RCLE HOLE | wess (0T insl Oy (o, 26| oF BoLT | INSIDE " | ‘OUTSIDE | WIDTH | CONE PENETROMETER (N - | SHAFT
Y Ul oia (i) | D14 ()| "EEE | (1w - T | | an - MIN. (IN) | DIA (IN) | DIA (IN) |~ (IN) BLOWS/FT.) (SEE NOTE 5) | DIA. (N) TYPE| oia (i) |o1a ()| "GEE | (1w - 1 | am ‘ MIN. (IN) | DIA.(1N) | DIA (1) | (1) BLOWS/FT.) (SEE NOTE 5) | DIA. (IN)
"]
2§‘- @ N=10 | N=15 ] N=40 @ N=10 ] N=15] N
£ §§ ” 5 e lwlel e lwl ol o wlel » e o o " ” B e lwlel el e lwl o o lwlel e o o N
P
e
ggh 20 10 8 172 10-1/16| 21 16 1-1/4 1-1/2 9 1 4 29 14 18 2 14 12 10 36 Q 30 13 9 1/2 13-1/16 28 22 1-9/16 | 2-1/4 10 1-1/4 8 35 19-1/2 24-1/2 2-1/2 20 17 12 42
]
is‘ 30 13 9 2 131716 24 19 |1-9716| 1-3/4 10 |14 6 35 16-1/2 21-1/2 2-1/2 18 15 i 36 g a0 16 10 172 |16-1716) 31 25 | 1-9/16 | 2-1/4 1 || 8 35 22-1/2 27-1/2 2-1/2 24 20 14 a2
v =
§g: E 40 15 9 172 15-1/16] 25 21 1-9/16 | 1-3/4 10 1-1/4 6 35 18-1/2 23-1/2 2-1/2 20 17 12 42 al 45 17 11 1/2 17-1/16| 32 26 1-9/16 | 2-1/4 12 1-1/4 8 35 23-1/2 28-1/2 2-1/2 25 21 15 42
5 ®
“2 QE g’ 45 16 10 1/2 17-1/16] 27 22 1-9/16 | 1-3/4 11 1-1/4 8 35 19-1/2 24-1/2 2-1/2 21 18 13 42 50 18 11 1/2 18-1/16) 32 26 1-13/16| 2-1/2 12 1-1/2 8 40 23 29 3 25 21 15 48
»t
588w [ = 7 w0 | 17z wme| 2 | 22 |ros| o | 11 || 8 | 35 | 2002 | sz | 2z ) 19 14 2 NERIE 1| s reie| 3 | 27 |1ente| za | gz || 12 | 35 | 2ez | 2e1z | 2z 2 21 5 )
~
—~Q
55 19 11 5/8 19-1/16| 30 25 1-9/16 2 12 1-1/4 8 35 22-1/2 27-1/2 2-1/2 24 20 14 a2 @ | 60 20 12 5/8 |20-1/16) 35 28 1-9/16 | 2-1/4 13 1-1/4 12 35 25-1/2 30-1/2 2-1/2 25 22 15 a8
43 g
2vs
@50 0@ 20 1 s/8 |20-1/16( 31 26 |1-13/16] 2 12 |12| 6 40 23 29 3 25 21 15 a8
252
E.-V
»
?’:g TABLE 3: ITS POLE - 130 MPH (W/ 1 SOLAR PANEL)(® TABLE 6: ITS POLE WITH STIFFENERS - 130 MPH (W/ 3 SOLAR PANELS)(®
PR TOP TOP
§§§: poLe sHAFT (D@ Base pLaTE (D PLATE@ ANCHOR BOLT (3) FOUNDATION (3) PoLE sHAFT (D) gase pLaTE (D PLATE@ ANCHOR BOLT (3) FOUNDATION (3)
Zgna POLE POLE
3,?—; HEIGHT | gorrom | TP | WAL insIDE| o rc 0l B0ere | Bk | THICK |oursive| pra Ino. oF| LENGTH | TEMPLATE | TEMPLATE | TEMPLATE | DRILL SHAFT DEPTH - TEXAS | DRILLED HEIGHT | Borrom | TP | WALL \inSIDE| ) rc 10 | Boer e ggtg THICK |oursingl pia. Ino. oF| LENGTH |TEMPLATE |TEMPLATE | TEMPLATE |DRILL SHAFT DEPTH - TEXAS| DRILLED
O v+ JPOLE| (FT) OUTSIDE |OUTSIDE| NESS DIA. DIA. (IN)| DIA. A, NESS DIA. (IN) (’N)' BU‘LTS OF BOLT INSIDE OUTSIDE WIDTH CONE PENETROMETER (N - SHAFT POLE| (FT) OUTSIDE |OUTSIDE| NESS DIA. DIA. (IN)|  DIA. NESS DIA. (IN) (’N)' BULTS OF BOLT INSIDE OUTSIDE WIDTH CONE PENETROMETER (N - SHAFT
2 £, [rveg oia (i) |D14"(W)| MRS | (1w - o | o | g wMIn. (1) | DIA.(IN) | DIA (IN) | (IN) BLOWS/FT.) (SEE NOTE 5) | DIA. (IN) TYPE oia (i) | D14 w)| "EEE | (1w - o o g MIN. (1) | DIA (IN) | DIA (IN) | (IN) BLOWS/FT.) (SEE NOTE 5) | DIA.(IN)
5 <%
@ N=10 [ N=15 ] N=40 @ N =10 [ N=15 | N=40
“ . o o | e " o | o | o g e | e ar w o . - “ . o o | e - o | ow | o gl | e ar w . . - -
20 10 8 1/2 10-1/16] 21 16 1-9/16 | 1-3/4 9 1-1/4 4 35 13-1/2 18-1/2 2-1/2 16 14 10 36 a 30 13 9 1/2 13-1/16| 28 22 1-9/16 | 2-1/2 10 1-1/4 8 35 19-1/2 24-1/2 2-1/2 23 19 14 42
30 13 9 172 15-1/16] 24 19 1-9/16 | 1-3/4 10 1-1/4 6 35 16-1/2 21-1/2 2-1/2 18 16 11 36 E 40 16 10 1/2 16-1/16 31 25 1-9/16 | 2-1/2 11 1-1/2 8 40 22 28 3 25 21 14 42
LID-I 40 15 9 172 |15-1/16) 26 21 1-9/16 | 1-3/4 10 1-1/4 6 35 18-1/2 23-1/2 2-1/2 21 18 13 42 0 a5 17 11 1/2 17-1/16| 32 26 1-13/16| 2-1/2 12 1-1/2 8 40 23 29 3 26 22 16 a8
©
g 45 16 w | vz e 2 | 2z |rens| 1| 0 |iwa| s | s 19102 | 212 | 212 2 19 14 a2 50 18 1| vz |eae| 3 | 27 iasne| 2z | iz |z 8 | w0 2 0 3 2 2 6 ]
§ ') 50 17 10 1/2 17-1/16| 28 23 1-9/16 2 11 1-1/2 8 40 20 26 3 24 20 14 42 E 55 @ 19 11 5/8 19-1/16 34 27 1-9/16 | 2-1/4 12 1-1/4 12 35 24-1/2 29-1/2 2-1/2 26 22 16 48
O] ~
~Q
0| 55 @ 19 11 5/8 19-1/16| 30 25 1-13/16) 2 12 1-1/2 8 40 22 28 3 27 22 15 42 & | 60 @ 20 12 5/8 |20-1/16) 35 28 1-9/16 | 2-1/4 13 1-1/4 12 35 251/2 30172 2-1/2 27 23 16 48
A 0@ 20 1 s/8 |20-1/16 31 26 |1-13/16) 2 12 |rz| s 40 23 29 3 28 23 16 a8
S
r| General Notes: 6. Deviation from the design criteria and values contained in the tables above constitute @) pole heights at 55 Ft. and 60 Ft. located in the AMA, CHS, and LBB Districts, (@ When solar panels are not provisioned in the plans,
2 and alternative design and will require submission of shop drawings and calculations O S B ol oot o e e o it T e o on o
8l 1. Designed according to Sixth Edition 2013 AASHTO Standard Specifications for Structural for approval, sealed by a Texas Professional Engineer. 9! f g il ! ; : ITS pole wall thickness may be reduced by %"
| g g 3 P 0 PP y 9/ Submit shop drawings for pole design and supporting calculations for 55 Ft.
5| supports for Highway Signs, Luminaires, and Traffic Signals and Interim and 60 Ft. pole heights signed and sealed by a Texas Professional Engineer
kK Specifications thereto. 7. 12-sided or round poles as a direct substitution for 8-sided and round poles as a for approval
g direct substitution for 12-sided poles, meeting the design criteria and values ! v
S| 2. Table 1 and Table 4 design wind speed equals 90 MPH (3-Second Wind Gusts) with a 1.14 gust contained in the tables above, require submission of shop drawings for approval @ Epsure minimum nominal splice length is 1.5 times the average pole g Traffic
& factor. A wind importance factor of 1.00 is applied to adjust the wind speed to a 50 year Reference Notes diameter at the splice to the nearest inch. Ensure longitudinal seam Operations
z recurrence interval at 33 FT above the ground for Exposure C category in accordance with hererence Noies welds that will be in contact at a slip joint splice are ground smooth lTexas Department of Transportation Division
&) TxDOT WV&IZ(LTS2013). Design values listed in the table allow the base of the pole to @ Ssee the following ITS Pole Standard sheets: for the Jength of splice plus a minimum of six inches. P P Standard
8 be elevated above the surrounding ground level no more than 20 FT. = 8csided Pole - 1T5(1) Ensure a 100% longitudinal seam weld for a length of 1.5 pole diameter
e poe TS plus a minimum of 6 inches in outer sections at splices and at base plate.
2| 3 7avle 2 and Table 5 design wind speed equals 110 MPH (3-Second Wind Gusts) with a 1 14 gust . : . . Provide 85% penetration in longitudinal seam welds at other pole sections. I TS POL E
Ez factor. A wind importance factor of 1.00 is applied to adjust the wind speed to a 50 y @ Provision for 2" Dia. opem/'g in top plate for poles requiring
-9 recurrence interval at 33 FT above the ground for Exposure C category in accordance Wrth cameras mounted on top. Designed to support the following:
S5 TxDOT WV&IZ(LTS2013). Design values listed in the table allow the base of the pole to - See ITS Pole Mounting Details - ITS(6) - Two Type 3 TS pole mounted cabinets (260 LBS/EA and DESIGN DETAILS
24 be elevated above the surrounding ground level no more than 20 FT. @ See ITS Pole Foundation Details - ITS(3) A = 14.50 sq. ft. per cabinet). See ITS(16),
59 - Four 250 W (50 LBS/EA and EPA = 30.70 sq. ft. per panel) DATA OOKUP TABLE
G| 4. Table 3 and Table 6 design wind speed equals 130 MPH (3-Second Wind Gusts) with a 1.14 gust (3) Designed to support the following: golar panels (see ITS(24) “Solar Panel Matrix Tablet) _ L U L
“ factor. A wind importance factor of 1.00 is applied to adjust the wind speed to a 50 year ZTwo Type 3 17'5 pole mounted cabinets (280 LBS/EA and - Combined ITS equipment dead load of 170 LBS with an EPA = 6 sq. ft
Yl recurrence interval at 33 FT above the ground for Exposure C category in accordance with EPA = 14.50 5q. 1t per cabinet). Sec ITS(16) Refer to ITS(44) for stiffening plate details at the pole to base plate
ox TxDOT WV&IZ(LTS2013). Design values listed in the table allow the base of the pole to - Two 250 W (50 LBS/ = 30.70 sq. ft. per panel) connection.
Q5 be elevated above the surrounding ground level no more than 20 FT. solar panels (see ITS{24} “So/ar ‘Panel Matrix Table") (@ Designed to support the following: I TS (4 ) - ] 5
o - Combined ITS equipment dead load of 170 LBS with an EPA = 6 sq. ft. ~To Tyve 3 TS pole mounted cabinets (280 LBS/EA and .
JZ| 5. Recommended embedment lengths are for information purposes only. Foundation embedment depth (3) pesigned to support the following: £PA 2 1250 5.t per cabinet). See 175(16) FILe: it5(4)-15.dgn on: TXDOT_[oks TxDOT Jow: TxDOT _[cks TxDOT
e is based off Texas Cone Penetrometer Value N = 10 blows/ft. for soft soils and up t ZTwo Type 3 ITS pole mounted cabinets (280 LBS/EA and - Three 250 W (50 LBS/EA and EPA = 30.70 sq. ft. per panel) ©Tx00T__June 2015 cour [seer]  we | wiowar
40 blows/ft. for hard soils. Foundation lengths shall be as shown on the plans, or as directed EPA = 1450 sq. 1t per cabinet). See 175(16) solar panels (see ITS(24) "Solar Panel Matrix Table") RevIsions 6375/32] 001 | US 190, ETC
o by the Engineer. Foundations will be paid for under Item 416, "Drilled Shaft Foundations' - One 250 W (50 LBS/EA and E ft. per panel) - Combined ITS equipment dead load of 170 LBS with an EPA = 6 sq. ft .
e unless otherwise shown on the plans. solar panels (see ITS(24) " SD/ar Pane/ Marr/x Table') Refer to ITS(4A) for stiffening plate details at the pole to base plate orst counTy [ sneet vo.
<= - Combined ITS equipment dead load of 170 LBS with an EPA = 6 sq. ft connection. WA CO| BELL, ETC |47
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8 Equally Spaced
Stiffeners
Thickness (Ts) = Pole Thickness

See ITS(4) for
Anchor Bolt Size

No warranty of any
its use.

ct.

ng Practice A

Ground Lug
Inside Pole Opposite
Bottom HH Frame.

TxDOT assumes no responsibility for the conversion

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

Base Plate Thickness
ITS Pole Thickness Varies. See ITS(4)
Varies. See ITS(4)

s standord is governed by the “"Texas Engineer

y TxDOT for any purpose whatsoever.

12 Equally Spaced
Stiffeners
Thickness (Ts) = Pole Thickness

See ITS(4) for
Anchor Bolt Size

Ground Lug
Inside Pole Opposite
Bottom HH Frame.

Base Plate Thickness

ITS Pole Thickness Varies. See ITS(4).

Varies. See IT5(04)

General Notes:

1. Steel stiffening plates shall conform to ASTM A36.

N

Make all welds conform to Item 441, "Steel Structures.”

w

Galvanize in accordance with Item 445, "Galvanizing" unless|
otherwise noted.

4. Submit shop drawings detailing stiffening plate orientation
along with ITS equipment intended for mounting for review
and approval prior to fabrication

5. HH = Handhole

6. T. = Thickness

Reference Notes:

(D complete Joint Penetration Weld per AWS

(@ wirap Fillet Weld Around Tip of Stiffener

c
£
5,
288
! 32
Sea
d"v
2 £ . . .
e x 8-sided Pole Base Plate Detail 12-sided Pole Base Plate Detail
-
= _ G ITS Pole
§ 74\#7
) % ~ < ,J\/i,
2 P Thickness = .
a Pole Thickness P Thickness =——| —@
ol Pole Thickness \ /
M Ts-%
A s b <1y, v
2 Ts-Yio » @
) See Stiffening
§ 3331 Slope Y Plate Detail
5| -
9| a
8 - B Traffic
& Typ. j Operations
| Varies I Texas Department of Transportation Division
o {— Pole to Base Plate Weld X P P i Standard
Q| Not Shown for Clarity /
L — Provide Root Opening in
23 Accordance with AWS for ITS POLE
28 N o % seal Weld Pole to Base Plate Weld — 0) TIFF R PLAT
) [~ R Not Shown for Clarity
3 ; ol Show o Clority [ STIFFENER PLATE
< 1
iz DETAILS
ol % - ©
S Chamfer ITS (4A) -15
S -
N Q)
o
:‘5‘ FILE:  its(40)-15.dgn on: TXDOT_[oks TxDOT Jow: TxDOT _[cks TxDOT
N : ; ; . . . . . ; ; ; : ©Tx00T  Jure 2015 cont_[sect] Jo8 | HIGHAY
..: Stiffening Plate Detail Stiffening Detail - Elevation View Stiffening Detail — Front View — 6375[32] 001 | US 190, ETC
v Not to Scale Not to Scale Not to Scale oIt oty [ sweer o,
== WACO| BELL, ETC | 48
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4"x6 ¥ 1.D. Handhole

S hx e
Std. Pipe Nipple
Both Outside Ends |

Threade

4'x6 ¥ I.D. Handhole

No warranty of any

~ ~
4 N
/
J ¥

Ajr Terminal
Lightning Rod
(See Detail A)
(See Note 2)

2 x 6"

Std. Pipe Nipple
Both Outside Ends
Threaded

ng Proctice Act”
TxDOT assumes no responsibility for the conversion

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

neer i

Continuous #2/0 AWG
Copper Conductor Bonded to
Grounding System as
Detailed on ITS(19)

\ /4% %" 1.D. Handhole

24 x6"

Std. Pipe Nipple |
Both Outside Ends \
Threaded |
|

s standord is governed by the “"Texas Eng

y TxDOT for any purpose whatsoever.

Protective Zone —
from Top of Equipment /
/
o 250
S s,
&
o
|-
S|
/7 Ee
/ v i:
3
/ 8|z
v 5
/ &
N
ITS Equipment /
(CCTV Shown as /
Example)
/
/

]

Air Terminal
Lightning Rod
(See General Notes)

4"'x6 ¥ 1.D. Handhole

& Length Based on Protective Zone

Clearance Above ITS Eqi

ITs PU/C\

— % - 13 x 3"

LG Bolt

|—— C3x6 Channel

(ASTM A36)

—— %" Washer
—— %" Lock Washer

%" Hex Nut

—— %" X 1 " Steel Plate
(ASTM A36)

Section A-A

Not to Scale

Air Terminal
Thread Length 3" Typ.

\ ITS Pole
Y Shaft Wa//\
|
24 x6 4) " Hex Nut %' x 3" LG Hex
° Std. Pipe Nipple A ! (4) %" Hex Nuts Bolt (ASTM A307)
£ ! Both Outside Ends D 7
2 1 Threaded - C3x6 Channel ASTM A36
o
] ! 2 4 Conduit | N (N S A .
&$§ | Weather proof 2 S _— %' Washer
¥3 ap  See Detail B—— 5 5| <
ErY | B 5 g -
<SE- I Air Terminal— = - h
3o Bracket \ "x 2% x 1 W & L
& 2 | =+ Gusset Plate > e .
e ! w7 S — ~ (ASTIM A36) %' Lock Washer
| ! - %' Hex Nut
ey == st %' X 14 Steel Plate Tack Weld
! / - o]\ % Washer (ASTM A36) 3 Sides
| / ¥ Lock
Washer
| | » asher Bond #2/0 AWG Copper Conductor
" Hex Bolt (Grounding Wire) to Air Terminal
| — -\ > Via Mechanical Connection or
\ h \ ! / 74 Exothermic Weld
cl ! \
S | ﬂl 8 / —]
O I I I g
9 w11 W LD, | Refer to ITS Pole 4x6 % 1D, Handhole = ‘ %" Hex Bolt (ASTM A307) Detail B
b Handhole Mounted Cabinet (For Grounding Cndr. Access) _ 10" — Not to Scale
i / X
n Standards ] g
3] 2-6" Min N/ 1;5(14), #2/0 A"gf)@ﬁffg g?gg;’;% —~ - #2/0 AWG Copper Conductor
| Per AASHTO T ITS(15), or e o us etaiioy » ' Washer Bonded to Grounding
pat See Plans L ITS(16 ystem 2 ¥ Conduit System as Detailed
z Y on ITS(19) At Weather proof on ITS(19),
%l for Barrier Maintain a Minimum 4 Seal Cap Maintain a Minimum
9 Protection - " Radius 7, lainta i
5| 7yve and need ) / ” 20 X6 8" Radius
bl 2-2" PVC Schd 40 (Comm.) Detail A ; Both Obcstde Ends
.S. LiH AT == 1-2" PVC Schd 40 (Power) Not to Scale 12 Threaded . Traffic
& | AL Un/e;s Otherwise Shown Operations
b Ll H t Plan: . ivisic
o ‘ ‘ WSS on the pans I Texas Department of Transportation s‘%g,’,ﬂ;’;'d
8l i General Notes:
o L] =
z3 | — 1 - 1" PVC Conduit 1. Provide lightning protection using air terminals on structures utilizing the rolling 3. Weld air_terminal bracket to ITS pole in accordance with
3 Direction - for Cndr. to Ground Rod sphere method. Provide lightning protection system consisting of air terminals, Item 448 "Structural Field Welding." Bracket may be welded I TS POL E
~ = of Travel | (See ITS(19)) down conductor, and grounding system installed in accordance with NFPA 780 by the fabricator in the shop prior to delivery. A bolted
oy e and tested in accordance with IEEE 142. Meet the following requirements: connection for the air terminal bracket is acceptable in lieu AIR TERMINAL DETAILS
— | y
59 L — Refer to ITS(19) A. Position - in center of least utilized field of view de,;/;’;ﬁ"jﬁﬂ,fe””S"lfgé’g],;;v’f:gipp'”‘/a’ by the Engineer and
S —— ITS Grounding Standard B. Height - camera equipment to be within 45 degree
°||: <\> protective zone of air terminal.
a< | C. Material - %" ETP alloy 110 copper air terminal (Class 1)
QK —— D. Clearance - 24" minimum height above highest point of ITS equipment I TS (5) - ] 5
S9 E. Bonding - attach air terminal to bracket by exothermic weld or with approved clamping.
e F. Structure wind rating in accordance with TxDOT WV & 1Z (LTS2013), e GIT : ; ; -
37 G. Galvanize air terminal bracket in accordance with Item 445, “Galvanizing." FIE TtS(5)°15.dgn o TXDOT_or: Tx0OT Jow: 007 _[ex: T<00T
ppd . ©T:00T__June 2015 cour [seer]  ws | o
ITS Pole with Cabinet 2. Alternative orientation for air terminal and pole mounted cabinet due to project REvISIons 6375/32] 001 | US 190, ETC
o specific needs to be indicated on the plans and detailed in shop drawing submittal
Pt gheciric neec oist oty [ svest o
== WACO| BELL, ETC | 49




DocuSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

7" Min. Refer to Camera Manufacturer
for Dia. of Bolt Circle and
Bolt Size/Length Min. %" Dia

Bolt Holes

Min. %6"-18 UNC X 1 %" L
Min. %" Dia. Studs Welded to Bracket

Bolt Holes Se' 5SS W
6’ asher,
Spring Lock, and Hex Nm\

—— Closed Circuit TV (CCTV) Installation
See Pedestal Mount Detail

No warranty of aomy

] (Each Stud)

3 : — — =

: o (D n

r / Air Terminal .O- — _
(See ITS(5)) o

§ Min. %" Dia.—" ! | o

x Bolt Holes

°

Eront View
16" o Wall Mounting Pla
-6
1'-8" Min. <
s e
= 2" Min. !
2de View bl External Positioner CCTV Adapter Arm

External Positioner CCTV Adapter Arm Pole M,

4"x6 %" 1.D.
Handhole

nting Bracket

Dome Style CCTV Installation
" (See Pole Mount Detail)

See Band Mount Detail in. %' Dia . o
! ! fﬁolt Holes 1'-6" Min Min, 1'-6" Min

TxDOT assumes no responsibility for the conversiof

incorrect results or damages resul

4 %" S Washer, . _ . . Min. %" Dia.
Spring Lock, and Hex Nut ﬁBo/t Holes
< (Each Stud)
= Min. %" Dia. g o
© Bolt Holes & =
4'x6 %' 1.D. - [ — o o N
Handhole N <
& Min ide View
Don V Adapter Arm A

Eront View

) Min. %g'-18 UNC X 1 %" L 2 ) Wall Mounting Pla;
— Wireless Antenna Installation Studs Welded to Bracket Undermount Location
/ (See Band Mount Bracket Detail) for Dome Style CCTV
-

Pole Mount Detail for Camera Wall Mount Detail

Pole Mounting Bracket

Radar Vehicle Sensing
Device (RVSD) Installation
(See Band Mount Brackel Detail)
! 2" 1.D. Hole for Cable
_ {Round Edges)

Refer to Camera Manufacturer Accommodate up to Refer to ITS Equipment

for Dia. of Bolt Circle and ¥ Steel Bands Manufacturer for Dia. of

Bolt Size/Length. Pattern Bolt Circle and Bolt Size/Length

Shown is Generic.

\

The use of this stondord is governed by the “Texas Engineering Proctice Act”.

kind is made by TxDOT for any purpose whatsoever.

of this stondord to other formats or for

DISCLAIMER:
8 ' Max.

7" Min. 7" Min. Size of Access
/ Hole Varies

4%

°
%' Thick Plate
Hin . @

o

Nz ( ) Accommodate up to
%" Steel Bands
B AN

.

Plate A Detail

@ ITS Pole
Refer to ITS Pole Plate "A
domaras™ ASTM-A36 3' Sch 80
175(14), ’ Pipe x 6
ITS(15), (3 %" 0.D. x .30" Thick)
ITS(16), or
[ra7) Top Plate \
N
Il
o 1

See Plans for
Barrier protection
Type and Ne

4'x11 %" 1.0
Handhole

Pole Banding Bracket - 2 Ban

E See Note 8
) ﬁ ﬁ Pole Banding Bracket - 3 Ban
3 2" Dia. Hole See Note &
: in Top Plate %
o !
M ™ N %" J-Hook
= c t .
= Il gé,,;( &? X " PVC Schd 40 (Comm.) onnector w Inside Pole Band Mount Bracket Details
A ™ L / " PVC Schd 40 (Power)
8 | L Unless Otherwise Shown %" R. Hook for
5| = L 7EL( on the Plans Hanging Cable
3 L 4/ (See "J Hook Detail’)
§| L Pole Top Detall | ;ralgleass Steelwire ® Traffic
+| [ s, rip j
Pl Direction —_—r | (1 Per Cable) Operations
b — f S(19, w—— i Division
= of Travel — Refer to IT5(19) I Texas Department of Transportation Standard
S | — ITS Grounding Standard General Notes:
8 — =g
N | 1. Designed according to Sixth Edition AASHTO Standard 6. Galvanize parts in accordance with Item 445, “Galvanizing" unless
z3 1 - 1" PVC Conduit — —— Specifications for Structural Supports for Highway otherwise noted ITS POLE
3| ror cndr. to Ground rod | = Signs, Luminaires, and Traffic Signals and Interim
271 (Refer to IT5(19) ITS ] Specifications. 7. The type of ITS equipment shown to be mounted to the EQU I PMENT MOUNT I NG
=2 pole Grounding Details) — o . ITS pole is intended to represent the most common ITS
53¢ ) — | Eis 2. Hang all cabling inside ITS pole structure with equipment applications and should not be treated as
5
iz - stainless steel wire mesh grips. all inclusive. Other ITS equipment applications may DETAILS
it _| 3. Bolt positioning in the pedestal top plate (Plate "A") for the pan/tilt base exist that are project specific
IS . f !
— must be determined in the field per camera manufacturers v v
S L] recommendations. This will allow positioning of the camera to 8. Mounting brackets are intended to be diagrammatic and for information
QY — maximize coverage area. The Engineer will determine the only, and are not all inclusive. Contractor responsible for submitting I TS (6) - ] 5
o= Refer to ITS(3) camera's blind zone at each location. mounting bracket design for approval by the Engineer prior _
N~ Foundation o to fabrication. Mounting bracket designed to support a maximum FIE if5(6)-15.dgn on:TxDOT_[ck: TxDOT [ow: TxDOT_Jex: Tx0OT]
o~ 4. Provide pedestal top plate and Plate "A" that conform to ASTM A36. 35 Lbs. Off-the-shelf mounting brackets are acceptable and shall ©Tx00T_ June 2015 conr_[seer] ) T HIGHWAY
5. Make all welds conform to Item 441 and AWSD 1.1 (Structural Welding). be submitted by shop drawing for approval REVISIoNS 6375[32] 001 | US 190,ETC
v ITS Pole with Cabinet Repair damaged galvanized coating per Item 445, "Galvanizing. 9. Mounting heights to be determined in the field based on oist county [ sweer .
= manufacturer recommendations, WACO| BELL,ETC__ | 50
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DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

Bar L General Notes:
8.0 #7@11cC T 120" —_——
1. For non-sloped grassy areas, an 8 x 8 concrete riprap
B Bar K 6-0" | 2-0" apron shall be poured around ITS pole foundations
6" x 6" No. 5\ #4 @ 11" CC (see detail on this sheet), estimated at 1.25 CY
e Welded Wire Fabric per site, paid for under Item 432 "Riprap.”
co [
o3 1 ~ 2. For sloped grassy areas, a concrete "step” (for maintenance
55 [ ]—— Base piate \\ . personnel to access cabinet) shall be poured as
H [ Ny Bty T T T part of the riprap apron. The step shall vary in height
2§ . T+ 4+ +l 4+ + + | r Base Plate depending on slope, but shall extend & horizontally from
€dg 175 Pole ITS pole drilled shaft foundation and be the same width
Le3 . | [ Refer te ITS Standards . | 6" X 6" No. 6 as riprap apron (8). Step shall be poured at same time as
550 & + + e e & Welded Wire Fabric Fiprap apron (see detail on this sheet). Any additional
: | (1) and ITS(2) A I
= 0r = B concrete necessary to fabricate step (over and above the
o8 [ | 1.25 CY) shall be considered subsidiary to the various
“§ | | bid items and no direct payment shall be made.
e
vt (NI | 3. For sloped areas where riprap exists, a 6 (horizontal from
primg 4 5 | 5 | drilled shaft foundation) x 4 wide step shall be installed
<or ® T T & - (see detail this sheet). Concrete for step shall b
g0 | + 4 | considered subsidiary to the various bid items and
253 | L | k no direct payment shall be made.
58? Direction G Direction
83, L+ o+ offgction I IR Direction | 4. cabinet orientation may vary depending on field conditions
a0 | > | - ) or project constraints. Accommodate configuration of platforn
ggg TR ‘ - according to cabinet orientation
L83 e | 5. Slopes greater than a 2:1 or when 3-0" Max. step wall height
¥§6 . ~——— Drill Shaft ~———— Drill Shaft is exceeded, an alternative design with safety railing is
£3 I+ | required and shall be detailed in the shop drawings for
L2 [ S Bty A W il Rl iyl il i approval
Gt
2
233 Concrete Step With
Fia TS Pole Mounted Rebar Reinforcement 175 pole
g Concrete Riprap Area ,C;’g(’;‘fls Refer to Standards 175 Pole HMounted | ﬁe;(e]:) towljflsTSs(zZindams
23‘5 (When Required on Plans) 1T(15), Cabinet Refer to Standards a'
"38 or ITS(16) 1T5(14)
»8 ITS(15)
B
] . or IT5(16) .
355 Top View Top View
§g: Riprap - Non-Sloped Conditions Step and Riprap - Sloped Conditions
>00
Boe
wa
Qgg
g2
ITS Pole ITS Pole
43 § e |
2rE | | 7'-6 } |
59 < = e
290 | s |
=
) =
»ong ‘ & Bar K #4 |
&g‘é
E0o+
!’g“‘ | TS Pole | TS Pole
Sgwe Refer to ITS Standards Refer to ITS Standards
3FoE | ITS(1) and ITS(2) | ITS(1) and ITS(2)
2 Lo See Sheet I 49 |
5 <% ITS(14),
175(13), or | | Top of Base Plate
ITS(16) for
Mounting Details | g See Sheet | Top of Foundation
N ITS(14),
3 ITS(15), or
= Bar L #7 ITS(16) for
| Mounting Details | Concrete Riprap
Apron
| Top of Base Plate | (When Required on Plans)
T Top of Foundation
c o
9] _ | Top of Concrete pirect - 6-0 |
| g Riprap Apron irection o Bar L
9 S of Travel >| Top of Concrete — é
2 < \ ag S ste, #7 @ 11" C s |
3 28
N S k1 S
S i) n ) sg n
o) < f ES) na i
2 B
z 1 ~ 2% smue'm Drain
] - = N § . s 9 of - . H
b \\Q\i//} L‘ f L —‘ A //<\><\</‘ ‘ - LHH
S| T = - J . 1 A
g o ,\——1§§ — N R Top of ,\——1§§
IS . . IS
Wi " See Plans = Natural s o5 Wik jm Traffic
& R B ! ! g for Barrier 5 Ground g ror S5 | L Operations
z I = L Protection Type " n 42 ] = I Texas Department of Transportation Division
S and Need Note 5 See Plans Standard
for Barrier
Y
Concrete Riprap Area == i - Protection
Eg (When Required on Plans) — Bar K —— Type and Need
= AR =
Z3 =S o e LI ITS POLE
~a ——— L= Direction
&2 < < Eh RIPRAP DETAILS
$5 = =
v
< L L
= Drill Shaft ‘ Drill Shaft ‘
o)
S -
S5 | | [TS(T)-15
o
<E . . . . FILE: its(7)-15.dgn on: TxDOT  |ck: TxDOT |ow: TxDOT |ck: TxDOT)
e Elevation View Elevation View ©T00T___Jure 2015 conr sm\‘ o8 ‘ T m‘mv
N . f L . h .
Riprap Apron Detail - Non-Sloped Conditions Riprap Apron/Step Detail - Sloped Conditions REVISIONS 6375/32] 001 | US 190,ETC
.-2_':9 (Slopes Exceeding 4:1) oisT counTy [ sweer .
24 wacol  BELL,ETC | 51
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DISCLAIMER:

24" Min.
25 - 10" Min. _,_4'__ 10" Min
S =
« h Sunshield
5% 0 T T o
)s ) < Vent
26,
€3¢
o_o
te°
L E)
a5 | rean outy inge | 107 2 pia rores
2..5 or Full Length Piano Through Stiffener PL
2 Hinge frm/ Back panel
e P
5 | — No. 2 Corbin
< ? < i Lock Mechanism
@ = with a %"
L8 I Drive Pin
§ 8 o | — Mounting Bracket
e (Typ.)
o o | — Stiffener Plate
2 yp
s
g § P 1 P 1 P
3
sa
o
g 0O
<
X

See Plans for Conduit
Type, Size, and Quantity

Pole Mounted Cabinet - Type 1 Front View

Not to Scale

Aluminum Door
Handle

Without 19" EIA Rack
Configuration 1

or Unistrut Assemblies
(If Required)

See Plans for Conduit
Type, Size, and Quantity

12" Min. 18" Min.
=
S . E) Suns
o Vent A vent
o oo
| | [ |
g . il . ol
= = “ H Drill %¢" Dia. Holes = = ‘H H Drill %¢" Dia. Holes
NS “ ﬂ Through Unistrut and M ° | ﬂ Through
= “‘ H\ Cabinet Back Panel (Typ.) ~ \H H\ Cabinet
‘ | ! ‘ Mounting Bracket [ ‘ ! ‘ Mounting
H‘ ‘H (see Hounting Bracket H‘ ‘H
u ‘{ R Deta u J{ R Detail)
| U ]
DIN Rail

DIN Rail
or Unistrut Assemblies
(If Required)

Aluminum Door See Plans for Conduit

Type, Size,

Handle

With 19" EIA Rack
Configuration 2

Pole Mounted Cabinet - Type I Side View

Not to Scale

| (See Mounting Bracket

Unistrut and
Back Panel (Typ.)|

Bracket

and Quantity

1 %" MinClr.

8 Sided -7 =12 Sided

ITS Pole

%' Nut and Washer
(Each Bolt) |

L)

Typical

6" &Back of Cabinet
| %' x 1% Bolt
¢ (Typ.)

Drilt
(Typ.)

I

[T

7" Dia. Holes

ITS Pole May be Round, Octagonal (8 Sided), or Dodecahedron (12 Sided).
See ITS(1), and ITS(2) for Details.

Mounting Bracket Detail

Not to Scale

24" Min.

Three-Point Latch
Mechanism and No
2 Corbin Lock

Vvent

The use of this standord is governed by the “Texas Eng

kind is made by TxDOT for any purpose whatsoever.
of this standord to other formats or for incorrect results or damages resu

24" Min

I
Light Assembly

| —Hermetically Sealed
for Proper Ventilation

—Sunshield

| —Two Momentary

Document Bracket

with Plastic

Document Pouch
it

ITS Equipment Hardware @

Pin-Type Door
Switches

Two 110 CFM
Fans Minimum

Adjustable Shelf

o °
© Front Door

Network Hardware / @

Fiber Distribution Housing

° =

Adjustable Pullout Shelf

E=

\
_ s

Louvered Air Intake
and Filter Assembly

DIN Rail

24" Min.

Three-Point Latch
Mechanism and No.

Vvent

2 Corbin Lock

5" Min,

24" Min

Document Bracket
with Plastic
Document Pouch

C- T oAt
Light Assembly

| Hermetically Sealed
for Proper Ventilation

[~——=Sunshield

| —Two Momentary

o

Area to Remain —— |
Clear Full Width

ITS Equipment Hardware @

Pin-Type Door
Switches

Typical Equipment Layout Legend

Example Equipment

Two 110 CFM

CCTV Interface Panel,

Radar Vehicle Sensing Device (RVSD) Equipment,
Environmental Sensor Station (ESS) Equipment,
Bluetooth Equipment, or

ITS Radio Equipment

(See General Note 1)

Ethernet Switch,

Video Encoder,

Terminal Server,

Fiber Optic Transceivers, or
Media Conversion Equipment
(See General Note 1)

Power Distribution Assembly, Service Entrance Breakers,
Primary AC Power, Auxiliary Power Strip, Ground Bus Bar
Surge Protection Equipment

°© Fans Minimum
and Depth —
o 3
5 Front Door Fiber Optic Patch Panel
[~—19" EIA Rack
= - Network Hardware @ L Assembly
°
Adjustable Pullout Shelf
o E 1 —
i - — f
= | o | | .
" L s i s i s
L red r Intak
ouvered Air Intake oo R

and Filter Assembly

or Unistrut Assemblies

O
)
n
S|
E
-
% with Min. 6" H X 12" W or Unistrut Assemblies with Min. 6" H X 12" W
§ Size Filter (If Required) Size Filter (If Required)
3 Interior - Type 1 Without 19" EIA Rack - Front View Interior - Type 1 With 19" EIA Rack - Front View
§ Not to Scale Not to Scale j"‘ Traffic
| Operations
N Division
g, General Notes I Texas Department of Transportation Standard
N 1. tayout of hardware equipment and configuration shown is diagrammatic in nature and intended to represent
2 a preferred Type 1 pole mounted cabinet setup. Hardware needed for each Type 1 cabinet varies and not all b Cabinet I TS POLE
ES cabinet equipment may be shown. The contractor will be responsible for configuring cabinets with all [~ Door
09 appropriate ITS hardware and power supplies in accordance with the plans and <pe(rfrcarrons The contractor
- n It th t f t hy t f t
e B L MOUNTED CABINET
< 2. Mount cabinet as detailed on ITS(14) or ITS(17). Orientation of cabinet on ITS pole may vary depending %
s on field conditions. Mount the pole mounted cabinet to the backside of the ITS pole, to allow maintenance personnel Pole TYPE 1 DETAILS
" to access the cabinet while being able to view oncoming traffic. Pole
% Direction of Direction of
QE| 3 For ITS pole sites located on slopes greater than 4H:1V, mount the cabinet to the backside of the ITS pole rection o Travel
g as detailed on ITS(7). Mounting height to accommodate maintenance pad for easy access [TS(14)-15
JZ| 4w dimensions are approximate and represent minimum cabinet dimensions Fie:  its(14)-15.dgn on:TxDOT_[ck: TxDOT [ow: TxDOT_Jex: Tx0OT]
N ©TxD0T_ June 2015 cont_[sect] Jo8 | HIGHAY
5. Provide conduit entrances at the bottom of the cabinet REVISIONS 6375[32] 061 | US 190, ETC
e . . . . )
Wl 6. Paid under Special Specification "ITS Pole with Cabinet” (Configuration 1) without 19" EIA rack. Qrientation of Type 1 Cabinet on IT5 Pole (Typical) oist counTY [ sweer ro.
== Paid under Special Specification "ITS Pole with Cabinet" (Configuration 2) with 19" EIA rack Not to Scale WACO| BELL,ETC 52
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" Min.
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< | —Sunshield <
- = 8 Sided 12 Sided
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28 i | Al D
€Eo0o — uminum Door
5.8 Heavy Duty Hinge —| No. 2 Corbin Handle N
e or Full Length Piano Lock Mechansim mn il
g¥o Hinge with a %" ‘ | ‘ |
ob'é Drive Pin H‘ ‘H ;‘”Smmf/r/w lf/ ackgf ret
22 ee lounting Bracke!
2k Aluminum Door ‘H H‘ Detail)
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€58 E S [
2 K o| o
’§§ - - H‘ ‘H Back of Cabinet
80‘) - N
[ H\ \H %' x 1% Bolt
o o g “ “ (Typ.)
gug ‘H H‘ Drill 7" Dia. Holes
5ev ‘ ‘ Mounting Bracket (Typ.)
gét “\ \ﬂ (See Mounting Bracket
2 — Detail)
<9 — | 4 -
202 [ S Lowvered air intake Louvered Air Intake—| iy
“53 r and Filter Assembly and Filter Assembly i
'é:@ tj S~ DI Rail
3 or Unistrut Assemblies
T (If Required)
33 see Plans For Conduit qee Plans for Condutt, 175 bole May be Round, octagonal (8 Sided), or Dodecahedron (12 Sided).
~2e Type, Size, and Quantity ype, Size, and Quantity See ITS(1), and ITS(2) for Details
D= . . . .
gg._ Pole Mounted Cabinet - Type 2 Front View Pole Mounted Cabinet - Type 2 Side View Mounting Bracket Detail
=0 t
o Not to Scale Not to Scale Not to Scale
58,
154 24" M, 24" M,
352 in — Hermetically Sealed n |_—Hermetically Sealed
wab Vent for Proper Ventilation Vent for Proper Ventilation
»t
VS o
5% T N S T S
oy < Three-point Latch R *\:’[\ Sunshield Three-point Latch /K B Sunshield
o« £ = Mechanism and No. N | B Mechanism and No. ey
@50 N 2 Corbin Lock = \ Two Momentary 2 Corbin Lock = Two Momentary
S0 i Light Assembl) Pin-Type Door 1 Light Assembl Pin-Type Door
XT i | g Switches e 1 o i g Switches
o [°] o - -
<58 o o Document Brockets Typical Equipment Layout Legend
°© °© ° with Plastic ° -
E%é@ Document Pouch ] Ny Example Equipment
!;8.. ITS Equipment Hardware@ ——Two 110 CFM A4 ITS Equipment Hardware @* [—Two 110 CFM CCTV Interface Panel,
Ipae Fans Minimum Fans Minimum Radar Vehicle Sensing Device (RVSD) Equipment,
b Document Brackets| Adjustable Shelf Area to Remain ——1 Ad justable Shelf DMS/LCS Controller
a 2 with Plastic Clear Full Width Environmental Sensor Station (ESS) Equipment,
s =% o Document Pouch ITS Equipment Hardware @ o <> and Depth 1 ITS Equipment Hardware @*\ Bluetootn i‘xﬂfg;yi:ﬁ or
il i a t
< 5 o . 5 o . N 19" £14 Rack (See General Note 1)
= 5 Front Door ] Adjustable Shelf A Front Door ] Fiber Distribution Housing Assembly Ethernet Switch,
= Video Encoder,
o ) — Terminal Server,
= Network Hardware/ = ] Network Hardware @7 Fiber Optic Transceivers, or
Fiber Distribution Housing Media Conversion Equipment
o ° (See General Note 1)
Adjustable Pullout Shelf Adjustable Pullout Shelf
Power Distribution Assembly, Service Entrance Breakers,
S — — @ Primary AC Power, Auxiliary Power Strip, Ground Bus Bar
‘2 - [ Surge Protection Equipment
v | -
x ° ; = 3 ° ; I N
© === \ ° < R o o o
ot L r
2 Louvered Air ””ak/? DIN Rail Louvered Air Intake
- 5”;’, Fﬁg“”jgfjj”)’(b Yo w or Unistrut Assemblies and Filter Assembly DIN Rail
r with Min. 1. (If Required) with Min. 12" H X 16" W or Unistrut Assemblies
8 Size Filter Size Filter (If Required,
M
9 H H 11 H - i 11 i
g Interior - Type 2 Without 19" EIA Rack - Front View Interior - Type 2 With 19" EIA Rack - Front View
p Not to Scale Not to Scale j"‘ opz-?aftf”:ns
b . N Division
2 General Notes: I Texas Department of Transportation Standard
Q] 1. Layout of hardware equipment and configuration shown is diagrammatic in nature and intended to represent
| a preferred Type 2 pole mounted cabinet setup. Hardware needed for each Type 2 cabinet varies and not all
z3 cabinet equipment may be shown. The contractor will be responsible for configuring cabinets with all ~— Door Cabinet ITS POLE
3 appropriate ITS hardware and power supplies in accordance with the plans and specifications. The contractor
© = may alter the cabinet configuration shown to maximize space and ensure easy access for maintenance.
=4 - setal S15) or 175(17), 0 , s ol denend Cabinet Door MOUNTED CABINET
< Mount cabinet as detailed on ITS(15) or ITS(17). Orientation of cabinet on ITS pole may vary depending
3§ on field conditions. Mount the pole mounted cabinet to the backside of the ITS pole, to allow maintenance personnel @ TYPE 2 DE TA I LS
$ to access the cabinet while being able to view oncoming traffic Pole
i Pole
%l 3. For ITS pole sites located on slopes greater than 4H:1V, mount the cabinet to the backside of the ITS pole Direction of Direction of
b4= as detailed on ITS(7). Mounting height to accommodate maintenance pad for easy access. : Travel I TS ( l 5) l 5
N Q)
©Z| 4. Al dimensions are approximate and represent minimum cabinet dimensions -
I FiLe: its(15)-15.dgn on: TXDOT_[oks TxDOT Jow: TxDOT _[cks TxDOT
-l 5 Provide conduit entrances at the bottom of the cabinet ©Tx00T__ June 2015 cont_[sect] ¥08 | HIGHRAY
. inet* - " - ] ; ; . REVISIONS 6375[32] 001 | US 190,ETC
. .| 6. Paid under Special Specification "ITS Pole with Cabinet" (Configuration 1) without 19" EIA rack. - )
e Paid under Special Specification "ITS Pole with Cabinet” (Configuration 2) with 19" EIA rack. Orientation of Type 2 Cabinet on ITS Pole (Typical) oisT CounTy [ sweer o,
= Not to Scale WACO| BELL,ETC__[ 53
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24" Min.
| —— Sunshield
—
o pd
Document Brackets Vent
with Plastic —] ‘
Document Pouch Two Momentary

e 7\ V" Pin-type Door
§2 T Switches
- 3 T%I ~—]
°2 ° . | — 19" £1A Rack
25 . Assembly
€dg
o_o
te° W N
5o L Hilo|l—
= x ° L -
§.§ Three-Point Latch | |[I] L
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- =~ Front Door | L ~
§ L H
o L L
§ L

=

g
2
;
g
g

it J
Louvered Air Intake
and Filter Assembly

Interior - Type 3 Front View

See Plans for Conduit
Type, Size, and Quantity

Not to Scale
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e}
— Vent

Heavy Duty Hinge —|
or Full Length Piano
Hinge

41" Min.

Aluminum Door
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==

i— Sunshield
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Drive Pin

Mounting Bracket
(See Mounting Bracket
Detail)

See Plans for Conduit
. Type, Size, and Quantity

Pole Mounted Cabinet - Type 3 Front View

Not to Scale

20" Min.
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<

Mounting Bracket
1 (See Mcummg Bracket

Aluminum Door

\

\
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I door

\

| Handle

ﬂ
W

L

E
|
\j\ DIN Rail

or Unistrut Assemblies
(If Required)
See Plans for Conduit

Type, Size, and Quantity

Pole Mounted Cabinet - Type 3 Side View

Not to Scale

24" Min.
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~

Document Brackets

The use of this standord is governed by the “Texas Eng
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2 — ° e =
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Z L o - I See ITS(1), and ITS(2) for Details
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x Louvered Air Intake and Filter Assembly Mounting Bracket Detail
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Pl _ see prans for conduit with Min. 12" H X 16" W | size Filter . )
S| Tyve. size and quantity Interior - Type 3 Back View Size Filter Interior - Type 3 With Rack Front View
§ Not to Scale Not to Scale jm Traffic
) - Lvpical Equipment Layout Legend Operations
byl il e A= 'exas Department of Transportation
£ General Notes - Texas Department of Transportatic Standard
Q| 1. Layout of hardware equipment and configuration shown is diagrammatic in nature and intended to represent Example Equipment
a preferred Type 3 pole mounted cabinet setup. Hardware needed for each Type 3 cabinet varies and not all ~Door T
E;‘ cabinet equipment may be shown. The contractor will be responsible for configuring cabinets with all Cabinet Pole Front A Q’;;jg“ﬂ‘:;ﬁ@ Device (RVSD) Equipment I TS POLE
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..g 2. Mount cabinet as detailed on ITS(16) or ITS(17). Orientation of cabinet on ITS pole may var or Dual door) ITS Radio Equipment
T2 depending on field conditions. Mount the pole mounted cabinet to the backside of the ITS po/e to allow Pole % (See General Note 1) TYPE 3 DE TA I LS
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ok configuration (configuration 2) is detailed above Direction of Back ETT——
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5| bole as detaiied on ITS(7). Mounting height to accommodate maintenance pad for easy access Travel T ey eivers, or [TS(16)-15
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| 4. Al dimensions are approximate and represent minimum cabinet dimensions. Media Conversion Equipment FiE its(16)-15.dgn on:TxDOT_[ck: TxDOT [ow: TxDOT_Jex: Tx0OT]
7 (See General Note 1)
== 5. Provide conduit entrances at the bottom of the cabinet Oraoor e 2015 o SE”} o } ey
- N N ; : . ; Power Distribution Assembly, Service Entrance Breakers, REVISIONS 6375/ 32 0o1 us 190,ETC
Sl 6. Paid under Special Specification “ITS Pole with Cabinet" (Configuration 1) with single door. Qrientation of Type 3 Cabinet on ITS Pole (Typical) Primary AC Power, Auxiliary Power Strip, Ground Bus Bar 015t conry [ sweer .
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General Notes:

1. Grounding System:
A. Description:
1. Provide ground system consisting of copper wires, ground rods,
and concrete-encased grounding electrodes (Ufers), of the configuration shown
to minimize potential gradient irregularities, drain leakage, and
fault currents to earth.
B. Performance.
1. Provide a grounding system, consisting of a minimum one ground rod, having
a resistance not greater than 5 Ohms to ground. Additional ground rods may
be added to the system to achieve less than 5 Ohms resistance.
C. Design Criteria:
1. The combined ground resistance of separate systems bonded together
below grade may be used to meet the specified ground resistance, but the
minimum number of rods indicated shall still be provided.
2. Measure the resistance of systems requiring separate ground
resistance separately before bonding below grade.
3. Only provide UL-approved materials listed for grounding systems.
4. Do not combine materials that can form an electrolytic couple that will
accelerate corrosion in the presence of moisture, unless moisture is
permanently excluded from the junction of such materials
5. Submit product data for the materials and products used to perform
the work of this section.
D. Materials:
1. Conductors:
a. Bare Ground Conductor:
1) For No. 8 AWG or larger bare ground wire sizes, provide soft drawn
copper, Class A or Class B, stranded wire meeting the requirements of ASTM B 8.
2. Ground Compression Connectors:
a. Provide molds, thermite packages, and other material for ground
compression connectors that are full-rated to carry 100% of the cable rating and which
meet IEEE 837.
1) Provide the compression materials from a single manufacturer throughout the project
b. Provide the items necessary for connecting cable to ground rods.
3. Ground Rods:
a. Provide copperclad steel ground rods conforming to the requirements specified in UL 467.
1) Diameter: % in.
2) Length: 10 Ft.

No warranty of any
its use.

Practice Act”.

ing

TxDOT assumes no responsibility for the conversion

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

2. Installation:
A. Install grounding components and systems in accordance with the requirements
specified in UL 467, IEEE 81, and IEEE 142,
B. System Grounding:
1. Ground Rods:
a. Drive ground rods into the ground until the tops of the rods are
approximately 18 in. below finished grade.
b. If multiple ground rods are needed to meet the minimum resistance of
5 Ohms, space ground rods as evenly as possible, at least 6 feet apart,
and so conductors will be connected below grade.
2. Conductors:
a. Provide minimum No. 4 AWG ground wire for system and equipment grounding.

s standord is governed by the “"Texas Engineer

y TxDOT for any purpose whatsoever.

Secondary
Grounding Conductor
#4 AWG Minimum to
Grounding Rod

(See Note 1.8.1)

1" PVC Conduit to Route
Secondary Grounding

Pr

ITS Cabinet
(See ITS(20))

Conductor
£
= \
5 A
° =~ I
T
I — \ 3
Secondary Primary Coppe.
Copper-Clad Ground Rod
Ground Rod %' X 10' Typ
%X 10 Typ
(See Note 1.B.1 Refer to Plans
and 1.C.1) for Conduit Size,
Type and Quantity
‘ 6-0" Min. ‘
t

Ground Mounted Cabinet - Side View

(Slab & Base)
Not to Scale

Minimum #4 AW\
and Rebar

imary Grounding Conductor
G to Ground Rod

Cabinet Ground Bus

Cabinet Foundation
(See ITS5(21))

r-Clad

Refer to Plans for Conduit
Size, Type, and Quantity to
Electrical Service.

£ b. Using suitable fasteners, securely attach exposed ground wires to
w2 structural supports at not more than 2 ft. intervals, where applicable. v
oy c. Bends in ground wires greater than 45 degrees are unacceptable. [
238 3. Cable Connections: I
g:g a. Use approved exothermic-welded connections for conductor splices and
Sew connections between conductors and other components. I
S L .
<L 3. Testing I
32 A. Resistance Test: N
2 < Test Procedure Concrete Block Out
a. The ground-resistance measurements of each ground Rod shall be taken Area in Foundation \ I
1) The resistance to ground shall be measured in accordance with the Varies by Cabinet Type 1
fall-of-potential method specified in IEEE 81 and IEEE 142. I
2) Ground-resistance measurements shall be made in normally dry weather,
not less than 48 hours after rainfall, and with the ground under - T T
test isolated from other grounds. | 6'-0" Min. ]
b. Test reports shall be prepared that indicate the location of the ground
rod, the grounding system, and the resistance and soil conditions at the e T
time the test was performed.
2. Acceptance Criteria: 3
5| a. The grounding system must have a resistance not greater than 5 Ohms. [ Primary Copper-Clad
3 b. Do not energize any part of the electrical distribution system prior to g
a the resistance testing of that system's ground rods and grounding system, Secondary N N g yp-
- and submission of the test results for approval Copper-Clad
X 3. Inspections: Ground Rod PRI
© a. Prepare and submit as-built record drawings of the grounding system as 5/8" X 10" Typ R
ot installed and test reports for approval. (See Note 1.B.1
g and 1.C.1) [
- Py
38 (R
5 [
g i Traffic
itk
R . ivision
) s I Texas Department of Transportation Standard
g
z3
Z
3 ITS CABINET GROUNDING
N
-
&g DETAILS
= Refer to Plans for Conduit
<z Size, Type, and Quantity
ou|
b [TS(18)-15
S5
oz Fies its(18)-15.dgn on: TXDOT _[eks TXDOT [ows TxDOT _[cs TxDOT
N . .
8 Ground Mounted Cabinet - Top View ©neor _une 2015 o Jseer]  wn [ wiowar
o (Slab & Base) 63542 001 | us 190,ETC
v Not to Scale oisT CouNTY [ seer no.
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DISCLAIMER:

No warranty of any

Practice Act”.

ng

TxDOT assumes no responsibility for the conversion

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

neer

G |_Not

1. Grounding System:

A. Description:

1. Provide ground system consisting of copper wires, ground rods,
and concrete-encased grounding electrodes (Ufers), of the configuration shown
to minimize potential gradient irregularities, drain leakage, and
fault currents to earth.

B. Performance.

1. Provide a grounding system, consisting of a minimum one ground rod, having
a resistance not greater than 5 Ohms to ground. Provide up to 2 additional
supplemental ground rods if necessary to achieve a resistance not greater
than 5 Ohms to ground. If a total of 3 ground rods is needed then install
as as part of a ground ring.

2. If a ground ring is required, provide a minimum conductor length of 20 ft.
placed at a minimum depth of 30 in.
C. Design Criteria:

1. The grounding system of the ITS pole may be bonded below grade to the
grounding systems of other nearby equipment to meet the specified grounding
resistance. A minimum of one ground rod for the ITS pole is still required

2. Separately measure the grounding resistance of each system before bonding
together below grade

3. Only provide UL-approved materials listed for grounding systems.

4. Do not combine materials that can form an electrolytic couple that will
accelerate corrosion in the presence of moisture, unless moisture is
permanently excluded from the junction of such materials.

5. Submit product data for the materials and products used to perform
the work of this section.

D. Materials

1. Conductors.

a. Bare Ground Conductor:

Primary Copper-Clad
Ground Rod
%' x 10' Typ.

Supplemental (as
required) Copper
Clad Ground Rod
%' x 10 Typ.

%'-13 UNC Ground
Lug Opposite Handhole

Continuous #2/0 AWG
Copper Conductor
from Air Terminal
to Primary Ground Rod

Supplemental (as
required) Copper
Clad Ground Rod

®

Continuous #2/0 AWG

to Primary Ground Rod

%' x 10 Typ
Copper Conductor
from Air Terminal
- (See ITS(5))
| Handhole
|
1" Dia. PVC [

Number of Anchor
/ Bolts Varies

Primary Copper-Clad
Ground Rod
%#' x 10' Typ.

Continuous #4 AWG
System Grounding Conductor

Supplemental (as

required) Copper

Clad Ground Rod

%' x 10 Typ.

Y'-13 UNC Ground

Lug Opposite Handhole|
Cabinet Ground

Bus Bar

y— Pole Mounted
Cabinet

%'-13 UNC——
Ground Lug
Opposite
Handhole

O

Supplemental (as
required) Copper
Clad Ground Rod
%' x 10' Typ.

| — cabinet Ground

Bus
il
3" Rigid Metal
Eﬂ/[ondmrs

Grounding Conductor
Adjacent Ground Box
(See Plans for
Conductor Size)

#4 AWG System
Grounding Conductor

)

2
w 1) Provide prequalified copper conductors appearing on the Material .
B Producers List according to Item 618. 6'-0" Min. | = @ #2/0 AWG Bare Copper
H 2 Gruung Cargpres%un Chonneclurs i} ot L , » 1 Dia. PUC = - as
- a rovide molds, thermite packages, and other material for exothermic welding - —t
e of grounding connections. pal2/0 AlG Grade Primary Copper-Clad @ ~ Grade
g§ b. Provide listed compression connectors fully rated to carry 100% of the cable are Copper ~ L Ground Rod
X1 rating and that meet IEEE 837. Provide compression materials from a single R %' x 10 Typ il
5‘% manufacturer througout the project Primary Copper-Clad il o = |1 =T o
5 3. Ground Rods: Ground Rod \ = H Anchor Bolt | = 2.2 PYC Schd 40 (Comm) L=
£ frt & = s
35 a. Provide copper-clad steel ground rods conforming to the requirements specified % x 10' Typ. ¥ - L %c 1-2 PVC Schd 40 (Power) T\ - = Anchor Bolt | o
§3$ in DMS 11040. 2 PVC Sehd 40 (€ | j*f‘ NS Unless Otherwise Shown on 9)/47”’7‘ [t ~
ga 1) Diameter: % in. 72 E&c th’d 10 'Pom”‘j = L] the Plans (Only one of three N
gg 2) Length: 10 ft Uniess O[;erw/se’ S%CW’” I 2" conduits shown for clarity)
wdp| 2 Installation. " b th on the Plans (Only - Grounding Conductor
" A lsr;)sez(amﬁﬁunn;fénfgfc;yﬁonents and systems in accordance with the requirements one of three 2" tonduits = = for Conduit. See Plans : 2
§ EE. shown for clarity) L1+ pvc schd 40 or Size & L
4 B. System Grounding: g chd 4 1" PVC Schd 40
2 . Ground Rods. = Conduit for 2/0 B — Conduit for #4
24 a. Drive ground rods into the ground until the tops of the rods are & Lightning T System Grounding
& i Protection Conductor to
S a minimum of 18 in. below finished grade Conductor to !
3 b. If multiple ground rods are needed to meet the minimum resistance of o o | T = Ground Rod
=% 5 Ohms, space ground rods as evenly as possible, at least 6 feet apart / round Rof #4 AWG System L—r—T_ |
& . ' : . —_—
® so conductors will be connected below grade Continuous #2/0 AWG Grounding Conductor ~
w2 2. Conductors. Copper Conductor Bond | 12 I—
%y a. Provide minimum No. 2/0 AWG ground wire for lightning protection from air terminal. to the Ground R"dds |
o b. Provide minimum No. 4 AWG ground wire for system and equipment grounding. (As Required) ) B T — B
;8 c. Using suitable fasteners, securely attach exposed ground wires to — jr\ <;=;=é-=f‘ N\
20 structural supports at not more than 2 ft. intervals, where applicable. —r—
= d. Bends in ground wires greater than 45 degrees are unacceptable. —
1] 3. Cable Connections: LT |
z Use exothermic-welded connections or listed compression connectors for conductor ﬁ====>
splices and connections between conductors and other components. %
3. Testing: < | —
A. Resistance Test: — 9
1. Test Procedure: _4 —
a. The ground-resistance measurements of each ground Rod shall be taken. Secondary Copper-Clad Secondary Copper-Clad 1
1) The resistance to ground shall be measured in accordance with the Ground Rod Ground Rod
fall-of-potential method specified in IEEE 81 and IEEE 142. %' x 10' Typ %' x 10' Typ.
2) Ground-resistance measurements shall be made in normally dry weather, (See Note 1.8.1 and 1.C.1) (See Note 1.B.1 and 1.C.1)
not less than 48 hours after rainfall, and with the ground under 6'-0" Min 6-0" Min.
test isolated from other grounds
b. Test reports shall be prepared that indicate the location of the ground
§ rod, the grounding system, and the resistance and soil conditions at the
2] time the test was performed.
=~ 2. Acceptance Criteria, . . .
T a. The grounding system must have a resistance not greater than 5 Ohms. Grounding System with Pole Mounted Cabinet
> b. Do not energize any part of the electrical distribution system prior to
- the resistance testing of that system's ground rods and grounding system, Not to Scale Not to Scale
I and submission of the test results for approval.
hat 3. Inspections:
= a. Prepare and submit as-built record drawings of the grounding system as
% installed and test reports for approval.
5
9|
§_ - Traffic
g Reference Notes Operations
g I Texas Department of Transportation Standard
) (@ Bond anchor bolts to rebar with #2/0 AWG jumper and two mechanical
E:" connectors or by bending No. 3 bar on bottom template as shown and
3 wire tightly with ten turns of No. 10 wire or one mechanical connector
e Hechanical comectors shall be UL Listed for concrete encasement. ITS POLE GROUNDING
My
':g Cut PVC approximately 1 in. above concrete and install bell or bushing DE TA I LS
pE Align conduit as close as possible to point of attachment to base plate
<2 to minimize bends in #2/0 wire
ol
S| .
SE Bond grounding conductors via cadweld or mechanical connector, rated
SE @ for size and number of conductors. I TS ( ] 9) - ] 7
25 — B " " " N
N @ Provide and install a grounding type bushing on metal conduit terminations FIE Tts(19)-17.dgn o TXDOT_or: Tx0OT Jow: 007 _[ex: T<00T
papd Install a bonding jumper from each grounding bushing to the nearest ground ©Tx00T__ June 2015 conT_|secr) 408 I HIGHAAY
rod, grounding lug, or equipment grounding conductor. Ensure all bonding REVISIONS 6375(32] 001 | US 190,ETC
..;_‘,9 jumpers are the same size as the equipment grounding conductor. I o1sT omy [ sweet vo.
== WACO| BELL, ETC | 57
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44" Min. Sunshield 44" Min Sunshield

24" Min.
Vent Vent

IT IT /Venr IT IT /\/mt

Sunshield <
>
c
5 /
B ) (/ Vent
» .
2 ] H i
e
t Heavy Duty Heavy Duty
4 Hinge or Full Hinge or Full
5 Length Piano Length Piano
2

Single Door Hinge Hinge

(Front) No. 2 Corbin Lock +——_|

/ with Three-Point
eavy outy No. 2 Corbin Lock Latch Mechanism
inge or Fu No. 2 Corbin Lock with Three-Point
Length ﬁ;:ng /W,m Three-Point Latch Mechanism
9 Latch Mechanism
=

\

s no responsibility for the conversion

66" Min
=

54" Min

/.

Aluminum Door

66" Min
=

T—— Single Door Aluminum Door Aluminum Door
ndle

neering Practice Act”.

¢
H
2
0
hat
8
L
<
3
o
I
o
o
g Alumipum Door Handle Front) Handle Handl /[DF%?/S Doors
N : S L i ‘
3 T =ea=a== === ==== ====
=9 = === === === ===
260 = ==== ==== =2==== ====
[ = e s s =YY=y =YY=y (
H = =s=a== === ==== ==a==
wga é " — — —1 " — — —1 " — —— P — —y—
88 == == ==== ====
[ = === === =aas=s =aas=
@ = == == ==== ====
IR === aEae== =2=aas= ===
K3 === sSa=== g 0B o= ===
Bg\. [ Y Y a— Y a— O P — —— P — — —
£8b
288
32E Plap View Plan View i)
ggt Type 4 (Small) Cabinet Do vicy
ine Door_Stop Detail . .
£5 0or Stop Deta Door Stop Detail
€% —_—_— ENTE Tvpe 5 (Medium) Cabinet Solalopcclol Lype 6 (Large) Cabinet Door clop befall
58, Lromt view S.Lositions) = Bbocitiong) —_—— 3 Positions
985 ront View Fronf View (Gbositions)
Boe
2ogl 30" Min Sunshield 26" Min. Sunshield 26" Min Sunshield
~E | single —_— r——_‘
g8 Dpoor
bst (Front)
§-§E’ Vent vent vent
2¢E
@0
age /ngnﬂgﬂ/g% Rear T optional Rear r
= Double Doors
:Z‘g N Optional Rear (Configuration 2) | _ /(Cmmgura(mn 2)
523 Single Door R
085 (Configuration 2) Anchor Bolts
g58a (Refer to ITS(21))
3 e* o L Aluminum Door ] fuminum Door 3
s 55 Single — Handle - Py - nd
< < Door £ £k Double — Elq £5
= = (Front) T = as Doors =4 ]2
= & N 5 T (Front) % |d N
o ~ \b < 29 < 29
© = S% = SS9
<l - | E g
, o . 5 ¢ 8
30" Min.
=~ DIN Rail or Base View
Unistrut Assemblies DIN Rail or L% - L
(e D e —omrarer
i nistrut Assemblies
| ifﬁ/enmzﬁlyA Rack (1'; ﬁfﬂg;l:g)a[k 26" Min. (if Required) 26" Min
U i X 19 in. EIA Rack
7 Assemblies (2) w 77 assemblies (2) Base View

L Side View
Aluminum Door

Handle Type 5 (Medium) Cabinet &

Type 4 (Small) Cabinet

Side View Traffic
Operations
I Texas Department of Transportation 5‘32/,',%':;:1

General Notes:

. Cabinet hardware equipment and door configuration shown is diagrammatic in nature and intended to represent I TS GROUND MOUNTED

a preferred ground mounted cabinet setup. Door orientation may vary and will be noted in the plans.
The contractor will be responsible for configuring cabinets with all appropriate ITS hardware and power supplies
in accordance with the pians and specitications, The contracior may aier the cabinet contigur ation shown to CABINET ELEVATION

maximize space and ensure easy access for maintenance. DETA I L S

All dimensions are approximate and represent minimum dimensions

N

T: \WACTRAFF\RMC\SIGNAL 2021\Standards\its(20)-15.don

12/16/2020 4:47:33 PM

3. Provide conduit entrances at the bottom of the cabinet
4. Paid under Special Specification "ITS Ground Mounted Cabinet" (Configuration 1) with single door. I TS (20) I 5
Paid under Special Specification "ITS Ground Mounted Cabinet" (Configuration 2) for rear door option. FILE:  i1s(20)-15.dgn on: TXDOT_[oks TxDOT Jow: TxDOT _[cks TxDOT
. ©Tx00T__ June 2015 cont_[sect] ¥08 | HIGHRAY
5. Sunshield to be mounted to cabinet using nuts, bolts, and spacers
- Water proof sealant to be used at cabinet surface/bolt contact points. fevisions 6375[32[ 001 | uUS 190,ETC
W oisT counTy. [ seeer vo.
&4 WACO| _ BELL,ETC | 58
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44" Min. (Type 5 and Type 6) |~ sunshield 26" Min. (Type 5 and Sunshield
Ve
. . - - Vent Vent
24" Min. Sunshield " Door Hinges
30" Min. Sunshield (Individual
»c i Hinge Or q
z§ Full Length
:T"} Vent vent B H& Piano Hinge)
58

g Door Hinges .
2. (Individual Hinge Or Optional Rear
§u§ Full Length Piano Hinge) (Configuration 2)
L2
55w
= X1 Dpoor Hinges No. 2 Corbin Lock
§'§§ (Individual with Three-point oo aminym

Hinge Or Single Front Optional Rear atch Mechanism oor Handle
'.Z‘t Full Length | — No. 2 Corbin Lock Door Single Door
P Piano Hinge) with Three-Point (Configuration 2)
c=2 Latch Mechanism e |
25: [E [ﬂ] [ﬁ] ]
Py
.g§§ ¥ Optional Rear
ggt . =222 =222 . s Maintenance Pad
g i, == === %' Dia. x 1'-4" (Typ.)

Y=Yy J=Y==y=—Y= . .

T 9 Aluminum e === Anchor Bolts (4)

2 %' Dia. x 1'-4" (Typ.) y s s (See Note 1) .

2 Door Handle [y [y ey 6" x 6" No. 6
L] . Anchor Bolts (4) Optional Rear Yy =S==s . Welded Wire Fabric
& (See Note 1) Maintenance Pad =22 =22 1" x 1" 45 Deg. © or No. 4 Reinf. Bars
22b =222 m =222 =222 1 Fdge Chamfer i Evenly Spaced on a
'é»'o’m = 2" Min Grounding Bushing —4 : S EEER ==2== 4y . 10" x 10" Grid
i = : i Maintenance S J

283 = 1" x 1" 45 Deg g i 4 min . / - Pad : i S #4 Reint. Bars
e %/ Edge Chamfer = : £ AL 5 = © i —— - e

@ #4 Reinf, Maintenance % il H t + = 1T 1T

P < o T [l [l I B

=g Bars (Typ) i S Pad i —& — e N e 1% Slope to Drain I T i %% Slope to Drain —»
2oL i} B T 1, T T 1 T i 1 |

H A o 1o T T
o5 o ~— % Slope to Drain t %% Slope to Drain—= EEERAEY o1 [ v ([F——— 3 —————__ | o Noooo e o
81 Grade *‘ 7 A e : : HH ‘ | HF 8 : m 1 T vl
8Ls i i S \é I /

g It %7 — — T T
3§§ / - £l M —T //yi i 7N 1 6 Mil Polyethylene —* 1 %" Ground Placed After
éS’, — / = —_—— — L — _ £4 Reinf. Bars Moisture Barrier Conduit Has Been Installed

. <

286 5#4 ’f;‘”’f) 6 Mil Polyethylene A (Typ.) s Gravel Drain Conduit as Required
353 Maintenance Pad ars (Typ Moisture Barrier 55’7;/9”/ Jj 6 Mil Polyethylene Ground Rod B (See Plan Layout For
wa . s Ground Rod e Moisture Barrier round Rod v Conduit Size, Type, And
.\;g‘g 6 Wil Polycthylene #4 Reinf. Bars (Typ.) : Gravel Drain (CSGM“F;; aéLch“”Ed %" Dia. x 10 Long L v conau P D/(SS' . 1,?;;’;5\ Gonaut s
Moisture Barrier . ee Plan Layout For See ITS(18 - uil ee ,
Bo* 1y Grout Placed 6 x 6" No. 6 Conduit Size, Type, And (See IT5(18)) for Wire to Secondary Copper Optional Rear E;l‘f‘;d gﬂgfﬁjgilfﬂ C]aimst
e25% After Conduit Has Welded Wire Fab Quantity) Clad Ground Rod %' x 10' Primary Copper-Clad Maintenance Pad or Type 5 (
|24 Gravel Drain Been Inetalled elded Wire Fabric or Extend Concrete Pad Typ. (See ITS(18)) Ground Rod For Dual-D: with One Large Door on Both
aok No. 4 Reinf. Bars Evenly 1.5 For Type 5 VP % x 10 Typ For Dual-Door Front and Back of Cabinet
w0 Ground Rod Spaced on a 10" x 10" Grid Ground Rod (Medium) Cabinets 1 x 1" 45 Deg B abinets
ox® %' Dia. x 10' Long %" Dia. x 10' Long with One Large Door Edge Chamfer (Typ.) . *
* )g (See ITS(18)) (See ITS(18)) - - T - ol nl
w2 Refer to Plans for Conduit |L6" \ \ 6 —H o
g2 Size, Type and Quantity oo Yy 6 I
2388 1" x 1" 45 Deg — 7 -

1 Edge Chamfer (Ty g
!:‘g: ! e 11" PuC Conduil Primary Copper—Clad + 4+ + o+ O O ~ oa §
Zon - Wir ary ~Cla ' i~ 16" S
:,,?—-; 6 X 6 No. 6 fmcgvur;rr%lgszg'ng%g Cromnt godt Optional Rear Maintenance #4 Reinf. Bars (Typ) —<{ | 0 WO {—— Conduit Area (10"x16") 2
g e+ Welded Wire Fabric or Rod %" x 10' Typ %' x 10 Typ. Pad For Dual-Door Cabinets + 4+ + + + + N
2 S No. 4 Reinf. Bars Evenly g (See ITS(18)) ™ - u
5 %o o ey (See ITS(18))

Spaced on a 10" x 10" Grid
— m g 4+ o+ o+t n
N+ o+ o+ o+ \ \ { o . = 6" x 6" No. 6 [~—H— conduit Area (8'x16") &
{ & Welded Wire Fabric or
L&) 9 No. 4 Reinf. Bars Evenly
+ + 4+ + + 6) i Spaced on a 10" x 10"
< ;? IO 5" + 4+ 4+ 4 6rid 3 e S j
E 5 N | —— Conduit Area (10°x16") ST
- k| B 2 N
B #4 Reinf. Bars (Typ.) —< | O [——— Conduit Area (16"x14") + + ] ’O O =1 R
ol + 4+ 4+ 4+ + + L | Conduit as Required ——1
8 h| N o T =' Lt
H 5 : A
5 + 4+ttt | of° 1 * 2!
n 18" 36" |3 EX 36" 18" 1
i o . a T

= 36 3 3 36 | 9" win 16" 9" Min,

= f

2 6 6" 70"

é 11" Min, 16" 11" Min, 106"

g 74" Min. 11

g 83" Min.

P 4 (S t Type 5 (Medium) & Type 6 (Large) Cabinet #m Opiaftfllgns

Z IT Depart t of Tr rtati Division

5 exas Department of Transportation Standard

eneral Notes:

o ==

Eg 1. Details of anchor bolt location to be furnished by the cabinet manufacturer. 7. Foundation will be subsidiary to Special Specification "ITS Ground Mounted Cabinet I TS GROUND MOUNTED

02 Size and length of anchor bolts shown in details may vary by manufacturer.

nyY 8. Ground cabinet as required in cabinet specifications and as detailed on ITS(18) in CAB I NET FOUNDAT ION

Eg 2. Modify funcre‘te base dimensions to fit required cabinet type. accordance with the National Electric Code (NEC). DETA I L S

“’: 3. Ensure conduit area has gravel drain, 12" depth, course aggregate, grade No. 1 9. Treat cabinet foundation with moisture sealant

oL

S| 4 Al concrete to be Class "A" in accordance with Item 421 10. Type 5 cabinet foundation will have a slightly larger foundation than Type 6.

o

Sy See foundation notes on details I TS (2] ) -1 5

o= 5. Set the cabinet foundation level with the pavement surface, in unpaved area.

<E The foundation shall be a minimum of 4" above surrounding grade, or as 11. Drain pipe shall be screened for drainage portion below foundation in gravel FiLe: its(21)-15.dgn on: TxDOT_[ox: TXDOT [ows TxDOT _[ex: Tx0OT

N approved by the Engineer. ©Tx00T__June 2015 cont Jsect] s | wicamr

w ol 6. Furnish any additional concrete which may be necessary to stabilize foundation fevisions 6375 32‘ 001 ‘ us 190, ETC

! at unusual locations o1st COUNTY [ sweer ro.

&4 WACO| BELL,ETC | 59
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=~
62
P x| =
°g
26 3" Standard Pipe (3.500" 0.D.,
§og ) 0.216" Wall Thickness) ¢ %" Dia. Holes
fe3 T For %" Dia. Bolts x 10"
9’3 - Typ. (Hex Nut and Washers)
= 6 5
. S x 34 Y x Y
gég s /‘Z x % x W
& 2 > cut Post to
o S Fit Pipe (Typ.)
£ 5 Pla
4 IS 2 Standard Pipe (2.375' 0.0, X| i ¢ Plate
25| ; /" 0.454" Wall Thickness) B
§f.”, M - %' Plate
i i —
Lo - Typ.
s
3? syl 1o
o 1% °
gv ’T a i
L -
N
§: 8 Min. (Type 4 and 6) 6'-6" (Type 4)
s . ! 10' Min. (Type 5) ! 8 Min. (Type 5 and Type 6)
oal © .-
23 .
R0 . -
=L -
- [+ *
5
$ S
¢ :
§ Detail "A"
= pedestrian Rail " Spacing #4 Bar @ 6 Spacing
—_

See ITS5(21) N See IT5(20) N See ITS5(21) 3" Min. -6" Min. See IT5(20) 2'-6" Min. 3" Min.
w »
2 o
3 3
N N

s made by TxDOT for any purpose whatsoever,

of this stondord to other formats or for

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

Pedestrian Rail Pedestrian Rail
(When Remwem‘)\ (When Required)
See Detail A \ \ See Detail A

L Cabinet

(See IT5(20))

b Retaining Wall —— Cabinet
Back Wall (See ITS(20))
6" Mi 6" Min.

DISCLAIMER:
kind
005

Retaining Wall —_| ° Retaining Wall
Side wall Retaining Wall =222 Side Wall
g Side Wall EE=S
=522 .
g \* === L
< B © . B 1w |—#4Bar U@ =
£ < P 2 6" Spacing o
= P #4 Bar L @ = T T N
) H \12“ Spacing & “ o ‘, . N
A < o ‘/ #4 Bar U @ Grade tH |
7777777777777777777777777777 6" Spacing T
4 S | 7 & AN, I
o g — — — o = ———= —
~ #4 Reinf. Cabinet Foundation  N__g Wil Polyethylene 7s SN
N Bars (Typ.) (See ITS(21)) Moisture Bartier = Cabinet Foundation =
S i % o 44 Reinf - (See ITS(21)) 5
- - Gravel Drain | Conduit as Required i it
- o Ena (See Plan Layout For 6 x 6" No. 6 6 Mil Polyethylene
@ Conduit Size, Type, And Welded Wire Fabric or Moisture Barrier
° 5 5 Quantity) elded Wire Fabric or
I 6" x 6" No. 6 No. 4 Reinf. Bars Evenly -
E Welded Wire Fabric or Ground Rod Spaced on a 10" x 10" Grid Gravel Drain
No. 4 Reinf. Bars Evenly - ’ g
8 Spaced on 4 10° % 10" 6ril 2loped Grade Cabinet % Dia. x 10 Long Sloped Grage Lahipel : Traffc
& Tde View (See ITS(18)) ront View Operations
9 oratl
I I Texas Department of Transportation s‘%’;,’,ﬂ;’;'d
Q| General Notes:
-
=2 1. Details of anchor bolt location to be furnished by the cabinet manufacturer. 7. Foundation will be considered subsidiary to Special Specification "ITS Ground 13. Pedestrian rail anchor bolts must be %" diameter ASTM A307 Grade A bolts ITS GROUND MOUNTED
3 See ITS(21) for size and type of anchor bolts. May vary by manufacturer Mounted Cabinet.” (or A36 threaded rods with one tack welded hex nut each)
2 with one hex nut and one hardened steel washer al each CAB I NET FOUNDAT ION
=2l 2 wmodify concrete base dimensions to fit required cabinet type 8. Ground cabinet as required in cabinet specifications and as per National Electric boit. Threaded rods may be 0.557" minimum diameter
58 Code (NEC) with rolled threads. Nuts must conform to A563
%&| 3 £nsure conduit area has gravel drain, 12 depth, course aggregate, Grade No. 1. requirements ON SLOPE DETAILS
7 9. Treat cabinet foundation with moisture sealant
ol 4. All concrete to be Class "A" in accordance with Item 421 14.  Exposed edges of pipe rail and pipe rail posts must
83 10. Type 5 cabinet foundation will have a slightly larger foundation than Type 6 be rounded or chamfered to approximately %' by grinding.
= 5. Set the cabinet foundation level with the pavement surface, in unpaved area See foundation notes on details. Provide an end cap at either end of pipe railing I TS (22) - ] 5
S The foundation shall be a minimum of 6" above surrounding grade, or as
<= approved by the Engineer 11. Drain pipe shall be screened for drainage portion below foundation in gravel. 15. Welded wire mesh not required in maintenance pad area when FILE:  [1s(22)-15.dgn on: TXDOT_[oks TxDOT Jow: TxDOT _[cks TxDOT
- retain il reb. tegrated int t d.
N2l 6 Furnish any additional concrete which may be necessary to stabilize foundation at 12. Pipe for pipe rail must conform to ASTM A53 GR B, or A500 GR B. Posts and recamning wall rebar s [ntegrated into mamtenance pa ©Tx00T__ June 2015 cour Jseer] s [ wiowar
unusual locations plates must be ASTM A36. All steel components to be galvanized unless otherwise REVISIONS 6375[32] 001 | US 190,ETC
P shown in plans. 015t conry [ sweer .
g
=0 WACO) BELL,ETC
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44" Min, Hermetically Sealed 49" min Hermetically Sealed
for Proper Ventilation ) Two 110 CEM =~ for Proper Ventilation
Two 110 CFM T 7 TT Document Brackets ! TT 7 TT
Fans Min, = e 110 cFi with Plastic Area to Remain — Two 110 CFM
Vent ,J\\/‘ -7 St Fans win. Document Pouch Clear For PL/”\J’\/\/ . N o Fans Min.
ent— - == Sunshield ~ width and Depth -~= Sunshield <~
— Momentary Pin-T e~
25 Light Assembly Light Assembly vent ot Switeh (2) Light Assembly Light Assembly vent
©5  IMomentary Pin-Type ——IF¢ HiH J . \ H| - Le |
IS - [H L L H - e ——
5% Door Switch (2) H_— HI H H [ L Ti@‘[ H HIH E & 1
28 Area to Remain —— Momenra/y Pin-Type o B 8 .
- . [
gog Clear For Full H TS Equipment Al H s equipment H Door Switch (2) Document Brackets ——| H TS Equipment Al IR s Equipment H gggf';;:{[,f’[g}””e |~ Document Brackets
Co3| width and Depth H Hardware H| [H Hardware H with Plastic =l Hardware Hl H Hardware H with Plastic
Le> ul , O Document Pouch H H H Document Pouch
2x  —]
§'§§ Hvetwork //ardware@— Hvetwork /Ial’dware@ H LU—UJ o —Vetwork Hardwars@ | —vetwork Hardware@—
e = HlIH H 1RU = Hl 1H M
s T
Y Adjustable Pullout Shelf Adjustable Pullout Shelf Front Door | rec-Point Latch Three-Point Latch —| M| Adjustable Pullout Shelr Adjustable Pullout Shelf | Three-pPoint Latch
522 ul i H O Door Hinges Noo'3 CorbinLock Mechanism and ul mig O Mechanism and
X H Open Space HIH Open Space H (Individusl Hinge or No. 2 Corbin Lock Front Door u Open Space miN. Open Space O Front Door No. 2 Corbin Lock
8E32 n ol I Full Length Piano Hinge) il n nills N
39
gov ITS Equipment @* | ITS Equipment @ O <> TS Equipment @ Ol e 1ms Equipment @*
2l Hardware ol o Hardware I e n Hardware 0l o Hardware I
“-8" 1Ri—0 | HlH HE ° o & H Hl K HIE °
e g ks P s SR P ST g i fistabie Pullau ShalF A fistatie Pallait ShalF
Tes L Fiver pistribution | | Fiber pistribution | L1 Fiber pistribution | ||| Fiber pistribution [
¥§s u Housing HiH Housing O = = | Housing dl 1| Housing O =]
- g ] [l | [l — ] [l | ] [ Y — Y — %
202 [ Auxiliary Power Strip ['|| || Auxiliary Power Strip [| ==== === = [ Auxiliary Power Strip []| ([ Auxiliary Power Strip ] =222
“"é: DIN Rail — NN P Y Y Y a— | — ' Y Yy — |
QRE | or Unistrut Assemblies | | HiH e s e = Hl 1H Y Y
2=y (If Required- |} Open Space e Open Space e e e | —= Open Space [ Open Space [ —" ——|
K conf. 1 only) |[] N Y — Y = u Ol |9 o Y |
P .0 ] |l N — Y — — [ Y Y c— Y c— | — L ] ] Y — Y c— Y — |
- \‘3 [ W Y — Y a— [ Y c— Y c— Y — | [amnuy] ) N . Y . W |
g%S n i P e e — P a—a—a— % | | O gg%g‘ —— Ventilated Louvers
»38 = Hlol| e aae= [ Y = H @ Hl 1H @ O Y and 16" x 16" x 1"
D= I H i Y c— Y — [ Y a— Y a—a—| ¥Ventr/ateu Louvers , a— - |- - - OO Filter Assembly
o - [H n e —— e | " o .l BT =l H H
38y g H and 16" x 16" x 1" | g =
0 A B RN - Filter Assembly ba o ol | nl
8y
§g° Ventilated Louvers Unistrut A DIN fa//J Door Hinges
© and 16" x 16" x 1" or Unistrut Assemblies (Individual Hinge Or
u‘ag ype 5 (Medium) Cablne Filter Assembly (If Required- _U’_u_u Large) Cabine Full Length Piano Hinge)
s Guratoy 1 = Doors o Fror Conf. 1 Only) z
£6¢ = -
24" Min.
25y Sunshield 110 CFM
133 . Fan Min.
2¢E wo Momentary-
@55 Pin-Type Door v
228 Switches ent
£
+_ O -Area to Remain
2B I LIoht Assembly |~ Clear For Full
-4 lefl 2 1 Width and Depth " N
&3§E ° - Typical Equipment Layout Legend
DE®
H (7 7s equipment H -
ggﬂ. u Hobment Example Equipment
3T
& 8- H Network M CCTV Interface Panel,
5 =% o | T H Hardware — H Radar Vehicle Sensing Device (RVSD) Equipment,
° T P ST DMS/LCS Controller
3-Point Latch— justable Pullout She Environmental Sensor Station (ESS) Equipment,
Mechanism and H ) H Bluetooth Equipment,
#2 Corbin Lock 7@”5 Equipment 1 @ Highway Advisory Radio (HAR),
H Hardware Ramp Meter or Inductive Loop Card R
M N Automatic Vehicle Tdentification (AVI) Equipment, o
R . | [Adjustabte Purout sheir TS Radio Equipment
ot D [ Fiber Distribution [ ce General Nofe 1)
ront Door M O
Housing Ethernet Switch,
Video Encoder,
H Auxiiary Power Terminal Server,
= B @ Fiber Optic Transceivers, or
] ——1RV Media Conversion Equipment
1 Y (1 Open Space 1 (See General Note 1
===
=== [ O Power Distribution Assembly, Service Entrance Breakers.
ventilated Lowers —l| RS | N @ Primary AC Power, Auxiliary Power Strip, Ground Bus Bar
and 16" x 16" x 1" %%DDD = Surge Protection Equipment, Solar Power System (If Required)
Filter Assembly === —_——————
=S=55 :J @ |~ o Rai
or Unistrut Assemblies
o = (If Required-Conf. 1 Only)
I |
Type 4 (Small) Cabinet ° Traffic
Configuration 1 = Doors in Front Only Ogeratlons
wriguration 2 = Doors in Fromt ond Réar N ivision
I Texas Department of Transportation Standard

General Notes:

. Layout of hardware equipment and configuration shown is diagrammatic in nature and intended to represent ITS GROUND MOUNTED

T: \WACTRAFF\RMC\SIGNAL 2021\Standards\its(23)-15.don

1
g a preferred ground mounted cabinet setup. Hardware needed for each cabinet varies and not all
) cabinet equipment may be shown. The contractor will be responsible for configuring cabinets with all
3 aopropriste 115 hordware and power supplies 1n accordance with the plans and specifications.  The contractor CABINET INTERIOR
S may alter the cabinet configuration shown to maximize space and ensure easy access for maintenance
S
H ) ) v DETAILS

2. All dimensions are approximate and represent minimum dimensions.
o
g 3. Provide conduit entrances at the bottom of the cabinet. I TS (23) I 5
I -
82| 4. Paid under Special Specification "ITS Ground Mounted Cabinet (Configuration 1) with single door .
< Paid under Special Specification "ITS Ground Mounted Cabinet” (Configuration 2) for rear door option. FIE its(23)-15.dgn on:_TxDOT_[ck: T0OT [ow:_Tx00T_ex: Tx00T
o ©T:00T__June 2015 cour [seer]  ws | o
L] o RY S reck unit REVISIONS 6375/32] 001 | US 190,ETC
w9l 6. Contractor to remove the cabinet removable center support, which ensures cabinet rigidity during shipping, during installation. oist counry [ sweer no.
=i WACO| BELL,ETC | 61
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DISCLAIMER:

Maximum Size of Pv Module Maximum Size of Pv Module
Allowed is 18 Square Feet Allowed is 18 Square Feet Solar Panel Mounting Table
. I i If the Distance Between f i 4" Min.
/?g TeermS:[njaU/ the Py Modale Mounting Dimension Distance/Angle
ee Holes is less than 26.9", Mounting Strut —y
1 Attach the Clips to the Rails 0 to be Installed on Both S1 = D x (sin (53)) + 4 (in.)
2§ i so the Protruding End of A Sides of L-Bracket 52 = D x (sin(S3)) x (tan(53)) (in.)
S = the Clips are Facing the (For Ad justability) 53 = 90 deg. - 54 (zenith angle)
P [ 0 Outside Edge of the Module. [ 0 54 Variable J\I’7
°g < 269" =) = 269" =l
26, | S1 = Panel offset
€8¢ n If the Distance Between — b3 { 52 = Optimum vertical clearance between panels (in.)
508 Mounting Strut the Pv Module Mounting : .
te2 to be Installed on Both | 1o Moguls, Mount 0 i Tilt angle (degrees), also sun elevation from horizon
£ = ~ Holes is 26.9" or More, 54 = Sun zenith angle (degrees) oriented for maximum
2 Sides of L-Bracket Attach the Clips to the Rails zer "
x 0 p: 0 ) exposure per National Renewable Energy Laboratory (NREL)
5" (For Adjustability) so the Protruding End of = ;
° 4 g | D = Depth of panel (in.)
zcg () the Clips are Facing the
e < Center of the Module.
vt Outside Edge Mounting Center Mounting D
22 - Solar Panel Matrix Table * &
a7 N\
823 Detail 4 vor o o | Mox par |
T (MPH) | Height (FT) | Stiffeners I sojar paneis [UPP
53¢ (FT) s1
\.Sg 90 or 110 20 Not_Included 1 15
&
o Thread Each Stoinloes 90 or 110 | 30-60 | Not Included 2 20
20 Steel Banding Through One 90 or 110 50 Included 3 25
Ges of the Sets 90 or 110 | 40-60 Included 7 30
¥§€5 of [/\ffgowkifﬂmsffvms 130 20-60 Not_Included 1 15
in the Bucket as Shown /
‘280 ITS Pole and Place at the Desired 130 30-60 Included 3 25
Gt (See Sheet ITS(1), Location on the Pole. * - ITS pole height less than 20 ft. have not been designed
w33 ITS(2), and to support solar panels
gxo 1T5(4).)
o
2 .
o
28t See Plans for
H
*§§ Adaitional g:",;quoulf,i’g N Additional Photovoltaic Modules ) Wire Gauge Size
BLE Per System Design as RCUU’S’M Per System Detail B - =
2, | (see note 1, and Detail F) Design (See Note I, _
355 and Detail F) )
58 Detail F
N =<
H 5
o
@ 35
v§‘§ See Detail A R See Detail B Mounting Bracket General Notes:
5 . Varies by Manufacturer
gbé 1. Orient photovoltaic module (Pv) for optimum exposure to sunlight (face to the south) per
5« y National Renewable Energy Laboratory (NREL) guidelines. Prior
Bt Photovoltarc Siainless steel Dnotovoltarc Hodule s to installation, check the location to ensure there is no overhead obstruction
wSo hogule Banding (Min. unting that would block the Photovoltaic Module from receiving full sunlight. Unless specified
e (See Note 1) /< v width, 0030 elsewhere, mount a minimum of 14" above grade
ickness,
:E‘g 2 Bandings Per Bracket. 2. When required for batteries to be installed in a battery ground box, place the batteries
L% % on a %é" thick plastic sheet and connect batteries together. Place a plastic cover
¢85 (battery bell jar) over the top of each battery and secure the battery
:S: 3 D bell jar to the battery with a strap. The batteries, bell jars, straps and %s"
gool = d Mounting Bracket Explanation of ITS Solar Power System Descriptive Code thick plastic sheet will be subsidiary to special specification "ITS Solar Power System.
FoEl £ Varies by Manufacturer 3. When required for batteries to be installed in an pole mounted cabinet, wire batteries
el = SPS Xy (XoW) XoW (XgAH) XsxXeA (X7) according to manufacturer's recommendations. Provide the number of
25| = Cabinet for Solar Construction Application batteries as required by the manufacturer. Stack the batteries in the
= Control Unit and Batteries NS = tnstall cabinet on shelves with 1" vertical separation.
. (When Required) REM = Remove 4. See Electrical Details (ED) standard sheets for additional requirements
H REL = Relocate regarding the installation of ground boxes/battery boxes, and conduit.
< Contractor to Size Cabinet
N Aoproptiately for Systom Total System Load Capacity (Watts) 5. Use ntlstf;gllz/ss specifically designed for attaching cabinets, photovoltaic modules,
z Being Supplied. . -
S ]
M n of ' Min. Total lar P, J ty (Watt
< gl (gottom of Cabinet 3 i otal Sofar Panel Capacity (Watts) 6. See special specification "ITS Solar Power System" for further requirements.
"
N See Note 7. Total Battery Capacity (Amp Hours) 7. When provisioned in the plans, solar controller and batteries are permitted to be installed
o 2 No. of Charge Controllers (EA) x along with ITS equipment inside ITS pole mounted cabinet for new installations
ks Amperage Capacity of Each (Amps) For existing conditions, solar controller and batteries are permitted if spare capacity
M Gee Detall £ Cabinet Installation Type exists. Engineer to verify existing cabinet type and spare capacity before sizing
ee De y
7l 1= ITS Pole Mounted Cabinet (Type 1, 2, or 3) solar power system.
A A Manufacturer Supplied on Pedestal Pole . Pv = Photovoltaic
S Dpirection ], Manufacturer Supplied on Timber Pole
g of Travel 7" See Detail D 9. See sheets ITS(1), ITS(2), and ITS(4) "ITS Pole Details" for further
® : Example: SPS INS (60W) 1440W (750AH) 3x50A (1) information regarding the ITS pole assembly
- S See Detail C Ground Box o~ 10.  Use hardware specifically designed for attaching equipment
ol R See Plans for mi;;ﬁfw (i.e., cabinet, photovoltaic module, etc.) to pole as recommended
b ¥ S;’Q”g:;i’,ff' Type Box with Apron) by equipment manufacturer. Provide mounting details for approval
5 :
b O (See Note 2)
g Pele Rip-Rap (See ED standard . Traffic
2 / Sheets) Min. 1" PVC Conduit. Operatlons
Z il v < 7 ?eecp/;n"j &f’énﬁf"uL//[ I Texas Department of Transportation s‘%g,’,ﬂ;’;'d
g 0 A ) ype, y.
& BliSNSE= Bushing
= I with
+ RS o ITS SOLAR POWER SYSTEM
= — 9" Gravel over
w0 = Covel
ey L = il = = el POLE MOUNTING
’:g |_— B cable
< See PI. —F Include When attery Clamp
g Por Barrier I — N see prans For Plans Require DETAILS
&l Protection | —— iy Conduit Size, Type  Batteries to
Qi Type and Need —— T and Quantity be Installed Cable Strap
83 — in Battery Clamp
S5 =1 \ Ground Box. or Cls ~ [TS(24)-15
b — .
:‘5‘ ] Grounding System Side of Connector See Note 2 Conguit Conduit Files its(24)-15.gn on:_TxDOT_[ck: TxDOT [ow:_TxD0T_[ox: Tx00T)
e & (See Sheet IT5(19)) Ground Box ©Tx00T__ June 2015 cour [seer]  we | wiowar
Foundgtion REVISIONS 6375[32] 001 | US 190,ETC
oo ; ; ee Sheet ITS(3, . . .
2y TS Pole with Cabinet Detail C Detail D Detail E [ o
2o ol o Scale —— WACO| BELL,ETC | 62
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DISCLAIMER:

Air Terminal f
(See IT5(5) 2 Win Aominum ?:z[:‘/(ngz Explanation of ITS Solar Power System Descriptive Code
e Rubber SPS Xy (W) XsW (X,AH) XsxXgA (X7)
54 Gasket Construction Application
0 E ' '
§5 0 Solar_Panel Mounting Table NS — Install
H REM = Remove
@ Dimension Distance/Angle =
5§ N REL = Relocate
51 =D x (sin (53)) + 4 (in)
>
£8 ¢ = 52 =D x (s5in(53)) x (tan(53)) (in.) " 9 Total System Load Capacity (Watts)
82 g 53 = 90 deg. - 54 (zenith angle) [ Total Solar Panel Capacity (Watts)
5£, 1 54 Variable gf”“‘
2 b': L< J—— ora?gB Total Battery Capacity (Amp Hours)
° E
Z«8 Steel ITS Pole Optimum vertical clearance between panels (in.) Connector No. of Charge Controllers (EA) x
28 (See Sheet ITS(1), Tilt angle (degrees), also sun elevation from horizon Amperage Capacity of Each (Amps)
"':8 lrs(%_,;g)d) 54 .= sun zcmm angie (degrees) oriented for maximum R Cabinet Installation Type
5 osure per National Renewable Energy Laboratory Detail 1 = ITS Pole Mounted Cabinet (Type 1, 2, or 3)
<og 0 = Defth of panel () ~ Setaild Manufacturer Supplied on Pedestal Pole
3§§ & Manufacturer Supplied on Timber Pole
-t s1
ggt Example: SPS INS (60W) 1440W (750AH) 3x50A (1)
£le Min. 1" PVC Conduit.
2 - See Plans for Conduit
2 g Type, and Quantity.
ca
t8e N Thread Each Stainless
Bushing
Steel Banding Through One
235 with e an
580 Grommet ort
oo of Norrow Center Holes
St in the Bucket as Shown
223 and Place at the Desired
Location on the Pole.
il & Photovoltaic Module
gy Prd (See Note 1)
52 See Plans for
2¢ 5 Wire Gauge Size Cable
re £ Clamp
Eﬁ.g - - or CGB
355 [ . Connector
i Side o ;
g20 see Detail D : Detail £ Ground Box Detail D
59, See Detail F _
295 Additional Photovoltaic
Sgw Modules as Required Per
it System Design
. »g (See Note 10) 4
£6¢ T
3 2= Cabinet for Solar .
gé?ﬁ Direction e Control Unit and Batteries Wounting Bracket e
ENH of Travel M (When Required) v
59 o|= 4 ¥ outer Dia. Contractor to Size Cabinet
08 o [ 4 Battery
258 FERNS Appropriately for System Photovoltaic Module
£ o see Plans Sls v cast A/(””W”“ P”Z;C) \ Being Supplied £ & Cover Bracket Mounting Holes
2% for Barrier 2 5la Mount Bottom of Cabinet 3' Min.
5°38 Protection & Sle Frang/u/e Pedestal Above Grade. Battery
085 Type and Need e s ole Base
88y 9 5|s G|2 (5cc Note 13) 1 Graund Box
N hen Required - Maxi Size of Pv Modul
Harduare to Attach Stra aximum Size of Pv Module .
go0 y‘ 28§19 AR See Detail A (Type-Battery rap Allowed is 18 Square Feet i i
Fof s 1" >< i rade 5 See Detail B Box with Apron) AN
S 0 715 Carriage Bolts I See Plans for (ace pote 2] far
xo ©|@ > (See ED Standard See Note 2 If the Distance Between 0 0
Conduit Size, Type Sheets) | —
F/uw o ,u/,w/ﬁ\ and Quantity the Py Module Mounting i 1
L - 7 TTT Holes is less than 26.9",
[l = - see Note 7 22 757 ,f 4 'j/ 4 i Attach the Clips to the Rails i i
in. in . I
| IS "y T Detail C so the Protruding End of s < 269 =
O —— ~ - the Clips are Facing the — W=
W — (20e 8leltrsiry = % Outside Edge of the Module
Il S Conduit Opening i 4 0 tobe I Sl S Both
L = 2 % Wide Include When 0 be Installed on Both i
e [—— See Plans for (Both Sides) Plans Require 0 0 For adjustatiiicy 0
—— Conduit Size, Type oth Sides, Batteries to (For Ad justability)
- and Quantity A be Installed See Detall C Mounting Strut —J
2 L . g in zss/m“szw L in Battery 9 Gravel 0 to e lnsta//ed on Both
9| _— | ipe Shaft Dia T Ground Box. Fill If the Distance Between ——| i of L-Bracket outside Edge Mounting
o — ES the Pv Module Mounting "For Adjustabiity)
- ] 13" Dia. Helix Screw-in or Standard < is 26.9" of More Il
M | (%" Plate) Drill Shaft Foundation Attach the Clips to the Rails = = 269" =l
o [—— (See Note 9) s0 the Protruding End of [J
< Grounding System the Clips are Facing the 1 {
® \ (See Sheet ITS(19)) Center of the Module. i i
z Founda i i Detail E
[y (SeSheat 1rs3 1
9 . . .
S Detail For Photovoltaic Module, Cabinet, and Batteries Located
s Qut of Clear Zone on Aluminum Pole Maximum size of Py Module Center Mounting
9 —_— Allowed is 18 Square Feet > Traffic
| Operations
Z IT Depart t of Tr rtati Division
g General Notes: 'exas Department of Transportation Standard
N T orient photovoltaic module for optimum exposure to sunlight (face to the south) per 6. See special specification "ITS Solar Power System" for further requirements. 13. Per manufacturer's recommendations, engage all threads on the
2 National Renewable Energy Laboratory (NREL) guidelines. Prior 7. See plans for el edestal pole base and pipe unless the pipe is fully seated into
E . See plans for electrical conductor circuit size from solar cabinet to ITS pole mounted p P pip pip y
3 to installation, check the location to ensure there is no overhead obstruction CShinet Cirtult o be designed based off of 114 equipment desion load And llowabie 5% base. In high winds, use a pole and base collar assembly I[TS SOLAR POWER SYSTEM
_9| that would block the Photovoltaic Module from receiving full sunlight. Unless specified voltage drop over distance from the solar assembly to ITS cabin to add strength and prevent loosening at connection.
wu elsewhere, mount a minimum of 14' above grade. Provide pedestal pole assembly_in accordance with Item 687 Un/ess otheriwise shown on the plans, 14. Use hardware specifically designed for attaching equipment AL UM I NUM POL E MOUNT ING
£g| 2 When required for batteries to be installed in a battery ground box, place the batteries pole shaft shall be one piece, Schedule 40 aluminum pipe, 429 0r 6221 (alloy 6061-T6 ony) (i-e., cabinet, photovoltaic module, etc.) to pole as recommended
‘,’,’t on a %" thick plastic sheet and connect batteries together. Place a plastic cover Aluminum conduit will not provide the necessary strength and Wr// not be allow by equipment manufacturer. Provide mounting details for approval DE TA I L S
< 2 (battery bell jar) over the top of each battery and secure the battery 9. Use either a screw-in type anchor foundation or a drilled shaft foundation
ol bell jar to the battery with a strap. The batteries, bell jars, straps and 3/16" as identified in the plans. When plans require a drilled shaft
S5 thick plastic sheet will be subsidiary to special specification "ITS Solar Power System.” l;ﬂutndﬁft'g" wﬂswfftm Mw'/dﬁ”ge W!fhz tem 416 and stfamia/d sheet TS-i FDd .
. 0 ; nstall the screw-in type anchor foundation as per manufacturer's recommendations.
S| 3 when required ror batteries to be instalied in an pole mounted cabinet, wire batteries On & slope, nstall oné edge at ground level. Screw-in shaft foundation Wil be I TS (25) -1 5
Py according to manufacturers recommendations. Provide the number of subsidiary to special specification "ITS Solar Power System."
2= y — = : ; : ;
A f:gsf’;’fjna;’sﬂ’!j‘ft,f’If,”fs,”t‘fc’;“,fﬁg;‘;z’[‘,of”“ the batteries in the 10.  If more than 2 photovoltaic modules are needed, a second pedestal pole assembly may be required. FILE: it5(25)715. dgn o TADOT_Jox: T<0OT [ow: Tx0OT_[exs T>00T]
==l 4 see Electrical Details (ED) standard sheets for additional requirements 11, See sheets ITS(1)-15, ITS(2), and ITS(4) "ITS Pole Details" for further ©noor__dune 2013 cou sl e T s
. regarding the installation of ground boxes/battery boxes, and conduit. information regarding the steel ITS pole assembly revisions 6375[32] 001 [us 190,ETC
wul s use rrato//a/s specifically designed for attaching cabinets, photovoltaic modules, 12, Pv = Photovoltaic oist county [ sweer no.
<= etc WACO| BELL,ETC__[ 63
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DISCLAIMER:

No warranty of any

Practice Act”.

neering

TxDOT assumes no responsibility for the conversion

s standord is governed by the “"Texas Eng

i
y TxDOT for any purpose whatsoever.
of this standord to other formats or for incorrect results or damoges resulting from its use.

Top Of Weathel head
To Be 2" To

4" Typ. Be/ow The
Top Of Pole

Line,

Service
'ﬁ Entrance

Electrical Service —a&]
Pole (See Plan
For Serw[e Type)
(Refer To ED
Standald Sheets)

120/240 Volt
3 Wire Service

ITS Pole
(Refer To ITS(1), ITS(2)
And The Plans)

N

Seal all ITS communications conduits with waterproof
duct plugs and seals.

Seal ends of all conduit entries into ITS cabinets with
Oakum or other as approved by the Dislrict representative
and pack with duct sealant

Locate ground boxes for electrical and ITS communications
within 5-0" of cabinet enclosure, or as directed by the
Engineer

Refer to ED standard sheets for additional notes regarding electrical
service.

Install service pole ground rod at alternate location when
directed by the engineer. Maintain a minimum of 8-0" in
contact with the earth.

utitize liquidtight flexible metal conduit (LFC). as required
when meter and service enclosure are mounted 90 to 18t

degrees to each other. Refer to ED standard sheets far details on
LFMC use.

Refer to ITS(21), ITS(37) and ITS(39) for details
regarding conduit depth and entry into ITS ground boxes

Lock all enclosures and bolt all ground box covers

before power is applied to the circuit. Refer to the

ITS cabinet references indicated on this sheet for cabinet
lock requirements.

[
[
c
- ! The detail shown is diagrammatic and is intended to represent
52 I a typical layout from electrical service to ITS devices.
o
838 ! Refer to ITS Pole
2 [ ITS Cabinet Hounteg Cabinet
20 | Meter (Refer To The Plans For Cabinet Type) Ground Box ards
. (Refer To ITS(20) And ITS(21) (Location As Shown on The Blans) T5(14)
2 [ For Details) pe 1 (Refer To ITS(37)) ITS(15)
= | TVbe 2 (Refer To 175(39) 1TS(16)
! 5 Usual (Or As Specified By Local Utility Company)
[ Load Conter Electrical Ground Box
1 Electrical Service Conduit (Refer To The Plans)
\ (Per Ttem 618) (Refer To ED Standard Sheets)
#6 AWG Bare Ground Wire (Refer To The Plans) Electrical Service Conduit
! In 1-2" PVC Conduit (Per Item 618)
I (Refer To The Plans) Concrete Riprap
| Rigid Metallic Conduit (RMC) Above Ground, (Refer To ITS(7))
5 PVC Below Ground (Or Other Conduit As Shown On Plans)
N VN L A
d X
n
ol Bushing 7
; Or Bell Electrical Ground Box
2 (Refer To The Plans) —_
- To 1 (Refer To ED Standard Sheets) —
-l
3 [~ % x 100" ITS Conduit -—
5 Copper Clad 3or 4" Dia. Nominal Size Typ., —1
b 1 Ground Rod- 0r As Shown On The Plans | ——
s 2'To 4' Below Grade — - ot
o Butt-Wrap (Clamp UL Listed For Splice Enclosure And Siack Cable Shown — Operations
Ground Direct Burial) : — eratl
Z roun See ITS Plans For Conduit And Conductor Size Or Home Run Drop Cable To Device — IT Department of Tr rati Division
bl ) — lexas artment of Transportation
S And Location, And For The Location Of Ground (Rerer'vo 175(43) For Detatls P P Standard
]| Boxes And Ground Rods 175 Pole Foundation
33 Lypical ITS Device Site Layout (Rerer To st
O
22 TYPICAL ITS DEVICE
P
<
£ SITE LAYOUT
v
o
oL
S5
S -
& ITS(36)-16
<= FILE: 15 (36)-16.dgn on: TXDOT_[oks TxDOT Jow: TxDOT _[cks TxDOT
ppd (©Tx00T_FEBRUARY 2016 o [sect]  wn | wiomr
- REVISIONS 6375[32] 001 | US 190,ETC
S 2heet Details [ s vo.
B ot to scale WACOl _BELL.ETC_ | 64




DocusSign Envelope ID: 832435C5-2330-4C5F-BF32-49D5CCDCE444

BEST MANAGEMENT PRACTICE (BMP) GENERAL NOTES

r to TxDOT allowing the Contractor to start construction, the Contractor will provide the required storm water and 404 permit documentation and support activities, including but not

limited to the following:

Provide a Iist of all chemicals, construction ond woste products that will be generated, stored or brought upon TxDOT ROW. The Iist includes expected construction debris, sonitary
wostes, construction chemicals ond petroleum products used or generagted by the Contragctor ond sub-controgctors. Along with the list, the Contractor will supply o spill prevention plan
and cleon 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 ond plonning requirements of the storm water permit.
Post the TxDOT storm water permit and any Contractor permits, per permit requirements,

Provide copies of storm water permits for Contractor PSL(s). As new PSL(s) may be obtoined for the project, provide copies of new or amended permits to TxDOT. The Controctor will
not disturb soil without the proper permits.

Provide scaole dravings of off ROW PSL's within ane mile of the project, for field offices, borrow sources, plant sites or other uses.

Provide permit informotion on any Contractor botch plants or concrete crushing plonts to be locaoted ot o Contractor PSL(s) within one mile of the project |imits or boundaries. Copies
of the air ond water permits are to be provided ta TxDOT before maoterials will be used on the project. No asphalt or concrete batch plants or concrete crushing plants will be
located on TxDOT ROW.

Provide a letter indicoting o Controctor Responsible Person for environmental complionce (CRP) for the project, and maintain o CRP throughout the project duration.

Provide all environmental documentgtion including certification of compliance and EMS troining documents/certificates prior to staorting work. The Contractor is to provide daily BMP
ingpection reports that document all field BMPs needing repair or replacement. The Contractor is to clearly document specific BMPs needing repair ond location each work day.
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 all Waters of the US note
requirements. The Controctor is not to start construction within the Ordinary High Woter Morks of aony stream until receiving approval for streom chonnel construction methods from
TxDOT.

Provide @ written procedure for monaging all chemicals ond construction items plaoced in vertical containment structures. Also, provide methods to be used for the treatment,
disposal, collection or release of storm water.

Provide an estimoted dote by letter, for the submittol of morked up bridge drawings, indicoting cut locations for any structural steel requiring cutting or torching of steel, coated
with leod containing paints.

Ploce ond mointain trash cons ond portoble sonitary focilities ot locations where there is octive construction. Worker generated trash ond construction debris will be kept from being
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.
Contractor to conduct storm water inspections ond develop SWPPP documents to support Cantroctor permits obtained for the project including PSL(s).

Contractor will maintain written documentation of locotions of all portaoble sanitory focilities. The Controctor is required to document the locotion ond disposition of all spills and
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 not be stored
on TxDOT ROW.

The Contractor will store fuels and bulk chemicals on Contractor PSL(S) using o secondary containment method, Ssuch as double |ined tanks ond/or free standing containment reservoirs made
of plostic or steel designed to hald bulk chemicols or drums.

The Controctor will not remove sediment controls without the prior approval of TxDOT, except for o sediment control thaot moy bock up water ond couse sofety or troffic problems.

SCALE = NTS SHEET 1 OF 10

Ig' Texas Department of Transportation

Waco District Standard

TYPICAL ﬁs;%ICATIONS
BEST MANAGEMENT
PRACTICES

TA-BMP

FILE: BMPLAYOUTS. dgn on TxDOT_[cx: TxDOT[oms TxDOT_[o: TxDOT|

©rx00T 2009 cont [sect[  we [ wiowar
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20.

21.

22.

23,

24,

25.

BEST MANAGEMENT PRACTICE (BMP) GENERAL NOTES

Any sediment controls removed by the Controctor must be re-installed before the next rainfall event or by the end of day, as approved in advance.

Vegetative buffer strips maoy be used in place of temporary sediment controls such as silt fences and rock filter dams. The amount of disturbed soil orea will be Ilimited 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.

Construction equipment found to be leaking oil, fuel or coolant will be immediately staopped, the leaking fluid collected and the equipment fixed. Equipment continuing to leak will be
removed from the project at no cost to TxDOT., Leaking fluids from equipment will be collected and removed from the project or PSL.

Eaorth berms or mounds typically used to stockpile topsoil ond used in ploce of boundary silt fence will be seeded upon being constructed. Long term use of earth berms or mounds

will not be continued without establishing graoss on the control.

The Contractor will inform TxDOT of new areas where soil will be disturbed to facilitate planning for new sediment controls. Areas of vegetated soil will not be disturbed by the
Contractor, unless aodequate sediment controls can be installed before the next rainfall event, The Contractor will ossist TxDOT in keeping an occurate set of working SWPPP drowings

thaot show the locations of all temporaory sediment and erosion controls.

The Contractor will maintain an adequate omount of temporory sediment controls on hand ot the field office or project staQging orea for criticaol SWPPP maintenonce, including silt fence
(minimum of 200 feet) ond rock / fabric for rock filter doms (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 hoving o BMP Subcontroctor does not eliminate the
requirement for the Controctor to have the required silt fence ond rock on hand, typically stored at the Contractor PSL.

F ure of a0 sub-controctor to complete storm water work on time will require the Controctor to start storm woter sediment control work immediotely and complete the work with high
priority, or be subject to stop work on the entire project.

Earth moterials on roads as a result of soil tracking will not be allowed to be transparted off ROW in storm water. Soil or rock material found on roadwoys deposited from Cantractor
equipment will be removed daily.

Unless approved, completed concrete curb inlets will not be blocked by sediment controls. The contractor will frequently sweep the completed or partially completed
roadway to keep sediment out of drainage pipes.

The Contractor will be responsible for proper dust control ond will route construction traffic in o manner that minimizes dust generation.

Water for dust control will contain no pollutonts, but moy be non-potable from upland stock ponds. No quontity of water to be used for construction purposes may be taoken from o 404
streom, prior to the proper guthorizotions or permits being obtoined by the Contractor.

Contraoctor is to direct workers and sub-contractors to use portable sanitary facilities provided by the Contractor and not to trespass off ROW.

Contractor will provide written verification to TxDOT that earth borrow pits and disposal sources meet environmental aond regulatory requirements, prior to use. Excavations will meet
all OSHA requirements and the current sofety Quidelines established for TxDOT Quarries ond Pits.

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 flot ground will have L-hooks on both ends.

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.

Silt fence will be constructed in a U or V pottern across ditch Ilines ond up the ditch side slope to keep storm woter from flowing oround the ends of the silt fence. Small silt fences
that do not adequately spaon the ditch ond allows storm water around the end(s) will not be used. Where there is adequate spoce, large U pattern silt fences are preferred to facilitate
sediment collection and sediment removal with equipment.

Sediment controls (RFDs or silt fences) will be locaoted along road ditches as morked on the SWPPP drowings. Modifications to the sediment control spacing will be odjusted during the

project based on sediment control effectiveness. The instgllation ond maintenonce of sediment controls ot or neor outfolls, where storm woter leaves TxDOT ROW, tokes persistent over
ditch line sediment controls.
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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 and shoulder up work, the Contraoctor is limited during good weother to remove up to one mile (limited to five ocres of disturbed soil) of ditch Iine sediment controls;

on one side of the roadway. Outfall

controls connot be removed during this activity. Ditch line controls must be replaced upon completion of work and before the next rain event.

Sediment controls damaged by the Contractor, as defined by permit, must be fixed or reploced immediately upon discovery.,

Notches in silt fences are not typically ollowed. Specific silt fences that baock up water onto lanes of traffic moy 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 oreos aond 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 aond concrete coring activities;

enter streams.

Storm water contai
minimum) or placed

Uncontaminated water from natural groundwoter seepage, springs, foundations ond drains that does not contain

controls.

or fine materials from concrete chipping ond salvage will not be ollowed to enter storm drains or

ng suspended sediment and turbidity needing to be removed from excavations or low areas will be pumped or gravity drained through vegetated buffer strips (50 foot
in ditches with temporaory sediment controls, prior to the woter being discharged into o stream.

suspended sediment or any pollutonts may be discharged without storm water

Lime or cement if spilled in ditches or outside the defined Iimits of application is considered o pollutaont ond will be excavated and removed the same doy, to avoid contaminating

streams.

If located along the project ROW, RAP

stockpiles will be located where there is o minimum 100 feet of vegetative buffer strip before storm water will reach o stream. RAP will not be
used 0s o construction moteriol within the Ordinory High Woter Morks of o streom channel of o 404 designated

streom.

If allowed on the project, concrete truck wash out areas will hove adequate volume to allow 12 inch freeboard for rain and will be Iined 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 octivity may be completed at the concrete placement

For outfalls near stock ponds closer thon 50 foot from disturbed soil at the ROW line, redundont sediment controls will be provided, typically a combination of rock filter dam ond o

silt fence constructed in line of the

flow.

Earth stockpiles will utilize silt fence sediment controls, positioned on the low end of the stockpile drainage areo with L-hooks or silt fence instolled around the entire stockpile.

Sediment controls including rock filter doms and silt fences will not be installed acrass any 404 streams.
entering the stream from the banks and around structures/culverts, aond will allow free flow of storm water to pass through the ROW without being dommed by any sediment
controls. Remove loose moterials from stream channels prior to each rain event.

Sediment controls for non-404 streams
streoms for non-404 streoms when flow

Incomplete draoinage pipe installation
sediment controls should be instolled

may be constructed ocross the drainage channel in unlimited locations.
velocities are high. Remove loose mgteriagl from stream channels prior

across the roadway does not remove the requirement for having sediment
over ond around the terminoted end aond along eoch side of the banks as

from stream channels prior to each rain event.

Sediment controls ot 404 streoms will be positioned to Iimit sediment

It is appropriate 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 0s construction on the pipe hos been completed. Remove loose material

Safety end 7/ headwall construction temporaorily will require the removal of part of the sediment control placed over ond 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,

immediotely upon concrete plocement ond form removal. Do not remove culvert sediment controls that

cannot be replaced before the next rain event. Sediment control ot the ends of culverts must be in ploce ond ovailable for ony rain event until the disturbed soil areos are

re-vegetated.
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44,

45,

46.

47.

48.
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50.

BEST MANAGEMENT PRACTICE (BMP) GENERAL NOTES

Between the Ordinary High Water Marks of o 404 stream chonnel, 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.

installing erosion rock.

At the direction of TxDOT, sediment deposited into existing and new culverts will be removed subsidiaory to Item 506.
construction starts or sediment generated as a part of this project.

Provide treated 2X4 cross brocing for rectangular inlet silt fence, subsidiary to l[tem 506.

Loose or gronulor earth maoterials will not be used to repair silt fence undercuts.
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
pounds per foot ond 0.85 pounds per foot are allowed for T post spacing of 5 feet or less.

Silt fence undercut repairs will be conducted with well

T posts between

Silt fence to be used to slow the flow of storm woter down slopes will be positioned approximately horizontal (on the contour) with L hooks

200 feet in length, Multiple sections ond levels of silt fence moy be required in addition to temporaory / permonent erosion

Soil retention blaonkets will be installed rolled down the slope with the small dimension side embedded at the top of slope,

Qrass, rocks, trash, debris or clods will be removed before seeding and installing soil retention blankets, All installations will

equipment, including troctor mowers will be kept off areas with soil retention blankets until the gross is established.

control flumes.

unless recommended otherwise by the monufacturer.
be by the manufacturer recommendations.

Replace sediment controls

on the ends ond

Sediment to be removed is either pre-existing materiol

approximately 1.25

immediately after

before

compacted soils or the silt fence will

Ilimited to approximately

Excess

Contractor
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EDGE OF

PAVEMENT ‘\

EDGE OF

PAVEMENT ‘\

ROCK FILTER DAM (TY 2)
@ od ROCK FILTER DAM (TY 3)
_ DIRECTION OF FLOW

SEDIMENT CONTROL FENCE

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.

\\\> ///’ \\\; @ ‘///
® orR @
R.0.W. LINEI R.0.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~ —_—

R.0. W. LINEI

BEST MANAGEMENT PRACTICE (BMP) =3

FOR 404 OR NON-404 STREAMS ~ SEDIMENT CONTROL AT EXIT OR ENTRANCE OF CULVERT
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EDGE OF

PAVEMENT ‘\

- 6 { Q

EDGE OF

PAVEMENT ‘\

—GED—  SEDIMENT CONTROL FENCE
ROCK FILTER DAM (TY 2)
ROCK FILTER DAM (TY 3)
_ 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

—_—~
/ \
R.O.W. LINEI R.O.W. LINEI
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 )l ~
\
— ~—
\5 ©) S~ } | = ®
Vg o0 : B
CLEAN OUT DISTURBED ORDINARY HIGH
LOW POINT ——__ — ! ? -
|
() '
[ _ T 2 S _ = - (m) ? / ¢ (w) 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
7 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

| / —\ | CONCRETE WILL BE PLACED TO THE

\SEFJ HEIGHT OF THE LARGEST CULVERT ON THE
SOIL LINE / DITCH SIDE SLOPES; AND TO A LIMIT
OVER CULVERTS

10 FEET QUTSIDE THE LOCATION OF BMPS
BEST MANAGEMENT PRACTICE (BMP) #9 ALONG THE DITCH BOTTOM. _CEMENT
LI o S et e
.
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 DN T
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. DISTURBED AREA OF 1/3
50 ACRE OR LESS WITH A
FULLY GRASSED DITCH

SLOPE OF LESS THAN 3%

_____———;7— _~ DIRECTION OF FLOW
R.0.W. LINE
—_—

_@_

SEDIMENT CONTROL FENCE

MWV/ Wv FULLY GRASSED DITCH
/ DISTURBED AREA
A 77 7 7 T
TR /‘ /
W MV\ v v v

@ 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.

T 7] @&BMP =14 MAY BE USED AT CROSS
DRAINAGE STRUCTURES AS DIRECTED.
V24 Nz vV
vy WV v v

V L/—\ Y2 Ty —i./‘\ Vvvv/ —_—~ / —_—~
| s T 77 777007
\’= 100° =4

R.O.W. LlNEJ
FULLY GRASSED DITCH

BEST MANAGEMENT PRACTICE

DISTURBED AREA OF GREATER THAN 1/3
ACRE BUT LESS THAN 2/3 ACRE WITH A
(BMP) “I 3 SLOPE OF LESS THAN 3%
USE OF VEGETATIVE BUFFERS IN PLACE OF TEMPORARY SEDIMENT
CONTROLS SUCH AS SILT FENCE AND ROCK FILTER DAMS

EDGE OF
/ ROADWAY

—~—

EDGE OF

R
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v
/

® Vo

TRUCK
DRIVE

ﬁ[]

CONTAINMENT AREA
\W v
N2
o o
¥®\ O
SAND BAGS TO
0 By HOLD PLASTIC
0

IMPERMEABLE @
PLASTIC SHEETING

VEGETATION
BUFFER

IN PLACE

VEGETATION
BUFFER

DOWN SLOPE
CREEK

&EXCAVAHON AREA WITH
SEDIMENT LADEN STORM
WATER TO BE RENOVEDN

0
FULLY GRASSED DITCH
¢

AND CONCRETE RIPRAP

[——SILT FENCE BRACE
(TREATED 2x4 LUMBER)

‘Hﬂﬂmﬂ]ﬂﬂm} i —_— o
\DOWN SLOPE <~ Taodsmem —_
INLET —_— =
BEST MANAGEMENT PRACTICE (BMP) #15 BEST MANAGEMENT PRACTICE (BMP) #16
CONCRETE TRUCK WASHOUT AREA PUMPED STORM WATER SEDIMENT CONTROLS (D)

DRILL HOLE

FOR POST

. LANDOWNER

o STOCK POND

‘" SEE DETAIL A

DETAIL A HORIZONTAL INLET

| T
——
50° MAX,

LAY FULLY GRASSED DITCH
—_ DIRECTION OF FLOW
—GD—  SEDIMENT CONTROL FENCE
ROCK FILTER DAM (TY 2)
ROCK FILTER DAM (TY 3)

(@ 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

—~—~—

—~—~—

X

.
\

“T~—>"R.0.W.

— ]
D)

LINE—/l
|

— >
—e—

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.O0.W. TO
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 Xf“% al S — aluae
(scF) ’,scr‘, — SPACING AND CONSIDER RFD'S. ADD
A ADDITIONAL BMP'S IF 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)
|
R.O. W, /
(ScF) (sCF)
2 GL N~ ~—~ é REQUIRED@
-3
~ / s =3
g z / 3 { —_— \ '
=3 = E
<
@® x|
<
= /
BMP @ 300° MAX FROM - | ‘ BMP @ 300° MAX FROM
" ABUTMENT IS REQUIRED IF |, ot = | ABUTMENT IS REQUIRED IF ‘
SOIL IN DITCHES IS z =l Z| SOIL IN DITCHES IS
DISTURBED. > F =| DISTURBED.
- © .,,IZ =
=] - < =]
@ T v I o
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