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STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

PROJECT NUMBER: STP 2025(136)VRUG

FM 60
BURLESON COUNTY

TOTAL LENGTH OF PROJECT =528 FT= 0.1 MILES

FOR THE CONSTRUCTION OF MISCELLANEOUS WORK CONSISTING
OF INSTALLATION OF TRAFFIC SIGNALS AND ILLUMINATION.

- _\'I \ . o A
W
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LOCATION CONTROL REFERENCE MARKERS TOTAL BRIDGE RDWY
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K 1 FM 60 0506-02 FROM: AT FM 50 10,040 / 14,689 | RM 624+1.358 MI| RM 624+1.458 MI| 528.00 0.00 528A0y

NO EXCEPTIONS
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NO RAILROAD CROSSINGS
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SUBMITTED
FOR LETTING:
~——DocuSigned by:

;E‘\? Eg PROJECT NUMBER HIGHWAY NUMBER
6 STP 2025(136)VRUG FM 60
STATE DISTRICT COUNTY
TEXAS BRY BURLESON
CONTROL SECTION Jos SHEET NO.
0506 02 025 1

DESIGN SPEED:
FM 60 = 60 MPH
FM 50 = 60 MPH

®
TEXAS DEPARTMENT OF TRANSPORTATION
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FREESE AND NICHOLS, INC.
TEXAS REGISTERED ENGINEERING FRM F-2144

SPECIFICATIONS ADOPTED BY THE TEXAS DEPARTMENT OF TRANSPORTATION,
SEPTEMBER 1, 2024 AND SPECIFICATION ITEMS LISTED AS FOLLOWS,

SHALL GOVERN ON THIS PROJECT:

REQUIRED CONTRACT PROVISIONS FOR ALL FEDERAL-AID CONSTRUCTION

DATE:
FILE.

CONTRACTS (FORM FHWA 1273, OCTOBER, 2023)

F
N

REESE
ICHOL

9601 McAllister Freeway, Suite 1008
San Antonio, Texas 78216

Phone - (210) 298-3800

web - www.freese.com

rights reserved.

@2024 By Texas Department of Transportations
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FOR LETTING:
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DATE: 4/26/2024

FILE:

DW:

CK:

gn

CONTROL SURFACE COORDINATES GRID COORDINATES
POINT LATITUDE LONGITUDE ELEVATION STATION OFFSET DESCRIPTION
NORTHING EASTING NORTHING EASTING
045701AB 10,182,268.778 3,519, 732.438 10,181,047.053 3,519,310.121 30.538800797 -96.448459031 224.503" N/A N/A FOUND 3-1/2" ALUMINUM DISK IN CONCRETE STAMPED "TEXAS DEPARTMENT OF TRANSPORTATION CONTROL MARK 045701AB"
050602AA 10,182,736.774 3,520, 140.602 10,181,514.992 3,519,718.236 30.540047479 -96.447111494 221.088" N/A N/A SET 5/8" IRON ROD WITH 3-1/4" ALUMINUM DISK STAMPED "TEXAS DEPT OF TRANSPORTATION CONTROL MARK 050602AA"
064803AG 10,182, 737.423 3,519,413.379 10,181,515.641 3,518,991.101 30.540119075 -96. 449419845 222.434° N/A N/A SET 5/8" IRON ROD WITH 3-1/4" ALUMINUM DISK STAMPED "TEXAS DEPT OF TRANSPORTATION CONTROL MARK 064803AG"
064803AG
GRAPHIC SCALE
0 25 50" 100' 150'
050602AA 22"434” SCALE: 1" = 50
11"x17" SCALE: 17 = 100’
©
% &
@,
I HEREBY CERTIFY THAT THE
HORIZONTAL AND VERTICAL DATA SHOWN
HEREON WAS DETERMINED BY MULTIPLE
GPS OBSERVATIONS ACCESSING THE
STATE VIRTUAL REFERENCE SYSTEM IN
DECEMBER, 2022, AND IS CORRECTLY
SHOWN HEREON.
NOTES:
1. ALL BEARINGS AND COORDINATES ARE
REFERENCED TO THE TEXAS COORDINATE SYSTEM
OF 1983 TEXAS CENTRAL ZONE (4203), NORTH
AMERICAN DATUM OF 1983 (NAD83), 2011
ADJUSTMENT, (EPOCH 2010). ALL DISTANCES
AND HORIZONTAL COORDINATES ARE SURFACE
VALUES AND MAY BE CONVERTED TO GRID BY
DIVIDING BY A COMBINED ADJUSTMENT FACTOR
OF 1.00012.
045701AB

2. ALL HORIZONTAL CONTROL FOR THIS PROJECT
WAS ESTABLISHED USING MULTIPLE GPS
OBSERVATIONS UTILIZING THE TXDOT REGIONAL
REFERENCE POINTS (BRYAN) TXBX.

3. UNIT OF MEASUREMENT IS U.S. SURVEY
FOOT.

4. VERTICAL DATUM IS NORTH AMERICAN
VERTICAL DATUM OF 1988 (NAVD88), BASED ON
GEOID 12B DERIVED ORTHOMETRIC HEIGHTS FROM
MULTIPLE GPS OBSERVATIONS UTILIZING THE
TXDOT REGIONAL REFERENCE POINT (BRYAN)
TXBX.

5. FIELD SURVEYS WERE PERFORMED DURING
DECEMBER 2022.

6. CONTROL POINT 045701AB WAS RECOVERED AS
045701AA AND RESTAMPED TO 045701AB.
COORDINATES AND ELEVATIONS WERE
RE-ESTABLISHED.

CHRIS T. ABBOTT
REGISTERED PROFESSIONAL LAND
SURVEYOR TEXAS NO. 6407

2800 NE LOOP B20, SUITE 660
FORT WORTH, TX 76137
FIRM NO. 10106900 / PH. 817-496-1424
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FM 60 EAST
SIGN

ETC BURIED
GAS MARKER

CONTROL POINT: 045701AB

CP 045701AB IS A 3-1/2" ALUMINUM DISK IN CONCRETE STAMPED "TEXAS DEPARTMENT OF

TRANSPORTATION CONTROL MARK 045701AB""

FOUND AT THE SOUTH INTERSECTION OF FM 50

AND FM 60. LOCATED 20.0° SOUTH FROM A YIELD SIGN, 50.0" EAST FROM A LIGHT POLE

AND 78.8° NORTHEAST FROM A HAND HOLE

LATITUDE: 30.538800797
LONGITUDE: -96.448459031

SURFACE COORDINATES
NORTHING: 10,182,268.778
EASTING: 3,519,732.438
ELEVATION: 224.503

STATION: N/7A

OFFSET: N/7A

GRID COORDINATES

NORTHING: 10,181,047.053
EASTING: 3,519,310.121

ELEVATION: 224.503’

CONTROL POINT: O5060Z2AA

CP 060502AA IS A 5/8" IRON ROD WITH 3-1/4" ALUMINUM DISK STAMPED "TEXAS DEPT OF

TRANSPORTATION CONTROL MARK 050602AA"

SET ON THE SOUTHEAST SIDE OF FM 60

APPROXIMATELY 550° NORTHEAST FROM THE INTERSECTION OF FM 50 AND FM 60. LOCATED
81.6" SOUTHWEST FROM A GTE BURIED CABLE MARKER, 42.5' SOUTHEAST FROM THE

SOUTHEAST EDGE OF ASPHALT AND 135.4°

LATITUDE: 30.540047479
LONGITUDE: -96.447111494

SURFACE COORDINATES:
NORTHING: 10,182,736.774
EASTING: 3,520, 140.602
ELEVATION: 221,088’

NORTHEAST FROM A FM 60 EAST SIGN

STATION: N/A
OFFSET: N/A
GRID COORDINATES
NORTHING: 10,181,514.992
EASTING: 3,519,718.236

ELEVATION: 221,088’

CONTROL POINT:

064803AG

CP 06480AG IS A 5/8" IRON ROD WITH 3-1/4" ALUMINUM DISK STAMPED "TEXAS DEPT OF

TRANSPORTATION CONTROL MARK 064803AG"

SET ON THE NORTHEAST SIDE OF FM 50

APPROXIMATLEY 450" NORTHWEST FROM THE INTERSECTION OF FM 50 AND FM 60. LOCATED

11.5" SOUTHWEST FROM A 4
EDGE OF ASPHALT AND 52.0°

LATITUDE: 30.540119075
LONGITUDE:  -96.449419845

SURFACE COORDINATES:
NORTHING: 10,182, 737.423
EASTING: 3,519,413.379
ELEVATION: 222.434"

BARBED WIRE FENCE, 24.9' NORTHEAST FROM THE NORTHEAST
NORTHWEST FROM AN ETC BURIED GAS MARKER

STATION: N/7A
OFFSET: N/7A
GRID COORDINATES
NORTHING: 10,181,515. 641
EASTING: 3,518,991.101

ELEVATION: 222,434

gn

GRAPHIC SCALE

0 25' 50" 100" 150
22"x34" SCALE: 1" = 50'
117"x17" SCALE: 17 = 100’

NOTES:

1. ALL BEARINGS AND COORDINATES ARE
REFERENCED TO THE TEXAS COORDINATE SYSTEM
OF 1983 TEXAS CENTRAL ZONE ¢4203), NORTH
AMERICAN DATUM OF 1983 (NAD83), 2011
ADJUSTMENT, (EPOCH 2010). ALL DISTANCES
AND HORIZONTAL COORDINATES ARE SURFACE
VALUES AND MAY BE CONVERTED TO GRID BY
DIVIDING BY A COMBINED ADJUSTMENT FACTOR
OF 1.00012.

2. ALL HORIZONTAL CONTROL FOR THIS PROJECT
WAS ESTABLISHED USING MULTIPLE GPS
OBSERVATIONS UTILIZING THE TXDOT REGIONAL
REFERENCE POINTS (BRYAN) TXBX.

3. UNIT OF MEASUREMENT IS U.S. SURVEY
FOOT.

4. VERTICAL DATUM IS NORTH AMERICAN
VERTICAL DATUM OF 1988 (NAVD88), BASED ON
GEOID 12B DERIVED ORTHOMETRIC HEIGHTS FROM
MULTIPLE GPS OBSERVATIONS UTILIZING THE
TXDOT REGIONAL REFERENCE POINT (BRYAN)
TXBX.

5. FIELD SURVEYS WERE PERFORMED DURING
DECEMBER 2022.

6. CONTROL POINT 045701AB WAS RECOVERED AS
045701AA AND RESTAMPED TO 045701AB.
COORDINATES AND ELEVATIONS WERE
RE-ESTABLISHED.

I HEREBY CERTIFY THAT THE
HORIZONTAL AND VERTICAL DATA SHOWN
HEREON WAS DETERMINED BY MULTIPLE

GPS OBSERVATIONS ACCESSING THE
STATE VIRTUAL REFERENCE SYSTEM IN
DECEMBER, 2022, AND IS CORRECTLY

SHOWN HEREON.

CHRIS T. ABBOTT
REGISTERED PROFESSIONAL LAND
SURVEYOR TEXAS NO. 6407

E 2800 NE LOOP B20, SUITE 660
FORT WORTH, TX 76137
FIRM NO. 10106900 / PH. 817-496-1424
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Sheet:
Highway: FM 60 Control: 0506-02-025
County: BURLESON

GENERAL:

Contractor questions on this project are to be addressed to the following individuals:
James Kreamer, P.E., A.E., James.Kreamer@txdot.gov
Rene Pequeno, P.E., A.A.E., Rene.Pequeno@txdot.gov

Questions may be submitted via the Letting Pre-Bid Q&A web page. This webpage can be
accessed from the Notice to Contractors dashboard located at the following Address:
https://tableau.txdot.gov/views/ProjectInformationDashboard/NoticetoContractors

All contractor questions will be reviewed by the Engineer. All questions and any corresponding
responses that are generated will be posted through the same Letting Pre-Bid Q&A web page.

The Letting Pre-Bid Q&A web page for each project can be accessed by using the dashboard to
navigate to the project you are interested in by scrolling or filtering the dashboard using the
controls on the left. Hover over the blue hyperlink for the project you want to view the Q&A for
and click on the link in the window that pops up.

Send eligible shop plan submittals with PDF attachments directly to the reviewing office.

ITEM S “CONTROL OF THE WORK”

Prior to letting, earthwork construction cross-section data is available at the Area Engineer’s
office in Brenham for inspection by prospective bidders.

Earthwork files will be provided by email or by using TxDOT’s FTP Service. These cross-
sections are for non-construction purposes only, and it is the responsibility of the prospective
bidder to validate the data for this project.

After letting, the Engineer will provide final earthwork construction cross-section data necessary
for the contractor to establish and control the work.

After award of the contract, when requested, TxDOT will provide CADD files to the selected
Contractor. The recipient acknowledges that the electronic files may not contain all the
information and may differ from the Bid Documents or Contract Documents for the construction
of the Project. Electronic files are provided for information only and the TxDOT Bryan District
shall not be responsible for differences between Electronic Files, the Bid Documents, and
Contract Documents. The CADD files provided are a graphical representation of the project; the
CADD data may not be 100% accurate and should not be used for dimensional control, shop

2024 General Notes Sheet A
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Sheet:
Highway: FM 60 Control: 0506-02-025
County: BURLESON

drawings, or any other similar purpose. Any electronic files provided are strictly for the use of
the Recipient in regard to the Project named above and shall not be used for any other purpose or
provided by the Recipient to any other entity.

ITEM 6 “CONTROL OF MATERIALS”

To comply with the latest provisions of Build America, Buy America Act (BABA Act) of the
Bipartisan Infrastructure Law, the contractor must submit an original of the TxDOT Construction
Material Buy America Certification Form for all items classified as construction materials. This
form is not required for materials classified as a manufactured product.

Refer to the Buy America Material Classification Sheet for clarification on material
categorization.

The Buy America Material Classification Sheet is located at the below link.
https://www.txdot.gov/business/resources/materials/buy-america-material-classification-
sheet.html for clarification on material categorization.

ITEM 7 “LEGAL RELATIONS AND RESPONSIBILITIES”

In accordance with Item 7.2.5, Contractor equipment equipped with blue warning lights shall be
wired so that operation of blue lights is independent of any other lights.

Whenever bridge construction or milling / paving operations reduces the under clearance of a
roadway at a bridge underpass, the Contractor shall be required to inform the Bryan Oversized
Permit office a minimum of 2 weeks prior to these operations by email with the specific bridge
information including the presumed minimum clearance under the bridge when hanging beams
(minus the standard 3 inch buffer), the date(s) which beams are to be hung, the direction(s) of the
roadway(s) affected, and the mile point of the bridge where work is being performed. When
milling / paving operations increase the elevation of the under passing roadway, the Contractor
shall inform the Bryan Oversized Permit office a minimum of 7 days prior to performing milling
/ paving operations.

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

2024 General Notes Sheet B
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The following roadways are recognized hurricane evacuation routes in the Bryan District:

Primary Evacuation Routes: TH 45, US 77 (S of US 79), US 84 (E of IH 45), US 79, US 287,
US 290, SH 6.

Secondary Evacuation Routes: US 190 (E of IH 45), SH 7, SH 21, SH 30 (SH 6 to IH 45),
SH 36, SH 105 (E of SH 6).

Other routes may be designated.

Roadway closures during the following key dates and/or special events are prohibited:
e Day before and day of Texas A&M home football games
e Day before and day of:
o Texas A&M graduation
o Texas A&M Family Weekend
o Chili Fest
o MS 150 Bike Ride

The Engineer may decide to restrict construction operations or lane closures on these key dates
and/or special events.

ITEM 8 “PROSECUTION AND PROGRESS”

By noon of each Wednesday, provide the Engineer a written outline of the daily work schedule
for the following week. Include in the outline the times and places for proposed traffic control
changes, lane and shoulder closures, and moving operations or other operations that affect traffic
on the roadway. Unless otherwise authorized by the Engineer, prosecute the work on this project
in accordance with the following sequence of work:

1) Set advance signing and barricades consistent with applicable TxDOT Barricade and
Construction standards and the Texas MUTCD.

2) Install work zone rumble strips at beginning of construction speed zone with
concurrence of the Engineer.

3) For the FM 50 at FM 60 intersection existing flashing beacon and signs:

a) Maintain all applicable existing signs including but not limited to stop signs, on
temporary supports, as needed. All temporary signs shall be subsidiary to Item
502. Install flags on FM 50 stop signs.

b) Remove existing span wires and poles.

2024 General Notes Sheet C
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4) Install required foundations, ground boxes, electrical services, and conduits utilizing
applicable standards.

5) Wait the appropriate cure time for the foundations before standing the respective poles.

6) When traffic is being stopped to install or remove items over the roadway, such as
mast arms, span wire, or other items, the contractor shall:

a) Use law enforcement in addition to traffic control setup.
b) Not delay traffic longer than 5 minutes for an approach at a time.

7) A minimum of 7 working days prior to turning on the signal, the contractor will place
PCMSs on all approaches alerting the public to the pending change in the intersection
control. The contractor will let TxXDOT know at least 10 working days prior to when the
signal is scheduled to be activated, so that TxXDOT can also contact the public through the
media.

8) The contractor will provide on-call staff to handle trouble calls for the newly installed
signal within the 30-day test period. This shall be subsidiary to applicable signal items.
9) Install remaining pavement marking and signing items.

10) The contractor will ensure that all soil disturbed during the construction is returned to
its original grading and excess materials are removed, such as concrete and concrete
forms.

11) Perform final clean up of the area, remove all temporary items, and construction
debris or equipment.

Some of these operations may be performed simultaneously.
Prepare Progress Schedule Bar chart.

Work in the travel lanes (including lane closures) is not allowed from 7:00 to 8:30 AM and from
4:00 to 6:00 PM, Monday through Friday, unless approved by the Engineer.

2024 General Notes Sheet D
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Equipment and material may be pre-staged at approved locations. When staging equipment and
materials, they shall be marked/protected by type 3 barricades or appropriate TCP standards
(includes overnight).

The 90-day convenience delayed start allowed after authorization under SP008-005 is for
Contractor time for material acquisition.

ITEM 416 “DRILLED SHAFT FOUNDATIONS”

Stake foundation locations and have them approved by the Engineer before installation. The
Contractor will calculate the vertical signal head clearance before placing any traffic signal pole
foundation to ensure that the minimum foundation embedment requirement per TS-FD-12 is met.
The Contractor shall be paid for the embedment length and any required foundation length above
the existing grade.

The Contractor shall place roadway luminaire pole foundations a minimum of 16 feet away from
the edge of the through lane and no more than 26 feet away, unless approved by the Engineer.
Location shall be far enough away from overhead structures, such as bridges, to ensure the light
is not occluded. Location shall not place any part of the luminaire pole, arm, or head within 10
feet of non-insulated power lines. The locations shall be at least 4 feet lateral offset from the
bottom of the flow line of drainage, unless approved by the Engineer to be placed in a concrete
flume.

Notify the Engineer 48 hours prior to forming and placing concrete in any unit for any of the
following: Electrical Service Pole, Luminaire Pole, ITS Pole, Signal Pole and Controller
Foundations. Do not place concrete without an Inspector present. Failure to inform the Engineer
and provide adequate time to arrive on the job site may result in removing and replacing the
foundation at the Contractor’s expense.

ITEM 502 “BARRICADES, SIGNS AND TRAFFIC HANDLING”

Where shown on applicable TCP standards, channelizing devices on the centerline are required
at all times; including when a pilot vehicle is used to lead traffic. Mount a G20-4 sign at a
conspicuous location on the rear of the vehicle. Traffic delays caused by one-lane, two-way
traffic control, will not be allowed to exceed 5 minutes unless approved by the Engineer.

During one-way operations, station flaggers at all county roads and any other locations, such as
private businesses, that may have traffic entering the work area.

2024 General Notes Sheet E
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Removal of ground mounted temporary signs and supports as specified on standard sheet BC(5),
shall include the immediate backfilling of support holes with Type B embankment material and

the compaction of the backfill material. The signs must also be removed within two weeks once

construction ends.

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

Law enforcement assistance will be required for this project and is expected to be required for
major traffic control changes and lane closures. Coordinate with local law enforcement and
arrange for law enforcement as directed or agreed by the Engineer. Complete the daily tracking
form provided by the department and submit invoices that agree with the tracking form for
payment at the end of each month approved services were provided.

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

Cancel law enforcement personnel when the event is canceled. Cancellation, minimums or
“show up” fees will not be paid when cancellation is made 12 hours prior to beginning of the
event. Failure to cancel within 12 hours will not be cause for payment for cancellation,
minimums, or "show up" time. Payment of actual “show up” time to the event site due to
cancellation will be on a case-by-case basis at a maximum of 2 hours per officer.
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ITEM 503 “PORTABLE CHANGEABLE MESSAGE SIGN”

Furnish, install, and operate up to 4 Portable Changeable Message Signs (PCMS) for this project.
The signs can be used both on the project and within a ten (10) mile radius of the project.
Locations, messages, and durations of use will be specified by the Engineer. The primary uses
will be to inform the public of special events, lane and road closures, and changes in traffic
control. Signs will be paid for only when used as directed by the Engineer.

PCMSs shall be used at minimum as follows:
- 5 days for removal of existing flashers (per approach)
- 7 days before and 7 days after signal activation (per approach)

ITEM 505 “TRUCK MOUNTED ATTENUATOR (TMA) AND TRAILER
ATTENUATOR (TA)”

In addition to the shadow vehicles with truck mounted attenuator (TMA) that are specified as
being required on the traffic control plan (TCP) for this project, provide 4 total TMA for use with
applicable TCP setups.

The Contractor will be responsible for determining if one or more operations will be ongoing at
the same time to determine the total number of TMAs needed for the project.

Thirty (30) TMA days are provided in the project estimate for stationary operations.
Eight (8) TMA days are provided in the estimate for mobile operations.
TMAs shall be used at minimum as follows:

- 6 days for removal of existing flashers
- 2 days for each illumination pole installation
- 5 days for signal installation (each approach)

ITEM 506 “TEMPORARY EROSION, SEDIMENTATION AND ENVIRONMENTAL
CONTROLS”

It is not anticipated that any erosion control devices will be needed on this project. However, in
the event that any devices are needed, payment for the work will be determined in accordance
with Article 9.7, “Payment for Extra Work and Force Account Method”.

ITEM 628 “ELECTRICAL SERVICES”

2024 General Notes Sheet G

Sheet: 6C
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County: BURLESON

Prior to installing the electrical service at the designated location detailed in the plans the
Contractor is to:

1. Contact the power company to obtain a meter can

2. Verify any requirements by the power company

3. Verify there is the correct type of transformer at the location to provide power to the new

electrical service.

The power company is stated in the plans on the electrical service data sheet. For the installation
of new electrical services, the Engineer shall setup the account. For the replacement of existing
electrical services, TxDOT will provide the Contractor with the necessary information to
temporarily disconnect and reconnect power to the existing TxDOT account.
Ensure that the electrical service is constructed by the manufacturer in accordance with the plans.

The laminated plans in the service should include the design of the service by the manufacture
and the constructed layout with schedule of materials.

ITEM 636 “SIGNS”

Salvage and deliver all aluminum sign faces to the local TxDOT maintenance office.

ITEM 644 “SMALL ROADSIDE SIGN ASSEMBLIES”

Prior to taking elevations to determine lengths for fabrication of sign posts, obtain verification of
all proposed locations.

Salvage and deliver all aluminum sign faces to the local TxDOT maintenance office.

ITEM 662 “WORK ZONE PAVEMENT MARKINGS”
Paint and beads may be used for non-removable work zone pavement markings.

All striping limits must be approved by the Engineer before striping operations may begin.

ITEM 666 “REFLECTORIZED PAVEMENT MARKINGS”

All striping limits must be approved by the Engineer before striping operations may begin.
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ITEM 672 “RAISED PAVEMENT MARKERS”

Use flexible bituminous adhesive for applications on all pavement types.

ITEM 680 “HIGHWAY TRAFFIC SIGNALS”

All traffic signal cabinet, detection, pan-tilt-zoom (PTZ) camera, networking, and battery backup
(BBU) hardware shall be specified in the plans for each site listed. The Contractor shall provide
TxDOT a list of proposed signal related items prior to purchase for approval for each site. All [P
addressable hardware shall be setup on-site and field verified by the vendor or manufacturer
approved representative. Existing equipment noted for salvage in the plans shall be returned to
the designated location within the plans, or as directed by the Engineer, and any remaining
existing hardware that is removed shall be disposed of by the Contractor.

Per the plans, the Contractor shall run an individual traffic signal cable for each phase to the
appropriate traffic signal pole. The Contractor shall then run an individual traffic signal cable for
each signal head from the power distribution block at the base of the traffic signal pole. If there
is more than one signal head per phase, the contractor shall place the jumper on the incoming
power side of the power distribution block to ensure that signal technicians can isolate signal
heads on the outgoing power side of the power distribution block. The contractor shall label each
individual traffic signal cable by phase with non-conductive tags with at least two non-
conductive fasteners.

All signal head attachments on mast arms furnished by the Contractor shall be installed such that
the wiring to each signal head shall pass from the mast arm through the CGB connector directly
into the side of the signal head as shown on the standard details in the plan set. Each signal head
shall have a 6 to 12-inch diameter cable drip loop consisting of at least 2 loops. Each signal head
shall be individually wired to the terminal block at the base of the pole, and the traffic signal
cable shall not be stripped until it has passed into the location that requires termination, such as
the traffic signal cabinet, base of the signal pole, or signal head. Turn down signal heads or cover
with burlap or other material, as approved, until traffic signal is placed in operation. Mount
signal heads level and plumb and aim as directed.

2024 General Notes Sheet |
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ITEM 6017 “MULTI-SENSOR VEHICLE DETECTION SYSTEM FOR SIGNALIZED
INTERSECTION”

Furnish and install the Iteris Vantage Vector Hybrid Detection System with the signal
performance measures (SPMs) for 10 years. The Contractor or Vendor will setup both detection
zones and count zones at turn-on with all red-extension. This system will provide remote
viewing, adjustments in detection, and data downloads. The equipment will not be considered
installed until it is remote viewable over the required network as specified in the plans.

ITEM 6018 “CLOSED CIRCUIT TELEVISION (CCTYV) FIELD EQUIPMENT”

Furnish and install the equipment as specified in the plans. The equipment will not be considered
installed until camera(s) are remote viewable over the required network as specified in the plans.
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Texas
Department
of Transportation

CONTROLLING PROJECT ID 0506-02-025

Estimate & Quantity Sheet

DISTRICT Bryan
HIGHWAY FM 60

CONTROL SECTION JOB 0506-02-025
PROJECT ID A00184352
COUNTY Burleson TOTAL EST. -ll—:cl)l\}}ll_-
HIGHWAY FM 60
ALT BID CODE DESCRIPTION UNIT EST. FINAL
416-7040 DRILL SHAFT (RDWY ILL POLE) (30 IN) LF 16.000 16.000
416-7044 DRILL SHAFT (TRF SIG POLE) (36 IN) LF 28.000 28.000
416-7046 DRILL SHAFT (TRF SIG POLE) (48 IN) LF 88.000 88.000
432-7007 RIPRAP (CONC) (CL B) (4 IN) cY 1.000 1.000
500-7001 MOBILIZATION LS 0.120 0.120
502-7001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 4.000 4.000
503-7001 PORTABLE CHANGEABLE MESSAGE SIGN DAY 76.000 76.000
505-7001 TMA (STATIONARY) DAY 30.000 30.000
505-7003 | TMA (MOBILE OPERATION) DAY 8.000 8.000
610-7124 IN RD IL (TY SA) 40T-8 (250W EQ) LED EA 2.000 2.000
618-7030 CONDT (PVC) (SCH 40) (2") LF 1,030.000 1,030.000
618-7031 CONDT (PVC) (SCH 40) (2") (BORE) LF 285.000 285.000
618-7036 CONDT (PVC) (SCH 40) (3") LF 280.000 280.000
618-7037 CONDT (PVC) (SCH 40) (3") (BORE) LF 175.000 175.000
618-7040 CONDT (PVC) (SCH 40) (4") LF 60.000 60.000
618-7041 CONDT (PVC) (SCH 40) (4") (BORE) LF 395.000 395.000
620-7008 ELEC CONDR (NO.8) INSULATED LF 4,080.000 4,080.000
620-7010 ELEC CONDR (NO.6) INSULATED LF 240.000 240.000
621-7006 | TRAY CABLE (4 CONDR) (12 AWG) LF 1,035.000 1,035.000
624-7008 GROUND BOX TY D (162922)W/APRON EA 11.000 11.000
628-7148 ELC SRV TY D 120/240 060(NS)SS(E)SP(O) EA 1.000 1.000
636-7001 ALUMINUM SIGNS (TY A) SF 148.000 148.000
644-7001 IN SM RD SN SUP&AM TY10BWG(1)SA(P) EA 8.000 8.000
644-7065 RELOCATE SM RD SN SUP&AM TY 10BWG EA 4.000 4.000
644-7073 REMOVE SM RD SN SUP&AM EA 6.000 6.000
658-7059 INSTL OM ASSM (OM-2Z)(WFLX)GND(BI) EA 1.000 1.000
666-7024 REFL PAV MRK TY | (W)8"(SLD)(100MIL) LF 964.000 964.000
666-7036 REFL PAV MRK TY | (W)24"(SLD)(100MIL) LF 274.000 274.000
666-7042 REFL PAV MRK TY | (W)(ARROW)(100MIL) EA 9.000 9.000
666-7066 REFL PAV MRK TY | (W)(WORD)(100MIL) EA 7.000 7.000
666-7090 REF PAV MRK TY [(W)36"(YLD TRI)(100MIL) EA 10.000 10.000
666-7309 ALL-WTHER PM TY | (W)6"(SLD)(100MIL) LF 2,294.000 2,294.000
666-7315 | ALL-WTHER PM TY | (Y)6"(SLD)(100MIL) LF 1,186.000 1,186.000
666-7347 PAVEMENT SLER 6" LF 3,480.000 3,480.000
666-7348 PAVEMENT SLER 8" LF 964.000 964.000
666-7352 PAVEMENT SLER 24" LF 274.000 274.000
666-7353 PAVEMENT SLER (ARROW) EA 9.000 9.000
Tx DOTCO N N ECT Report Generated By: txdotconnect_internal_ext
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Texas
Department
of Transportation

CONTROLLING PROJECT ID 0506-02-025

Estimate

DISTRICT Bryan
HIGHWAY FM 60

& Quantity Sheet

COUNTY Burleson

CONTROL SECTION JOB 0506-02-025
PROJECT ID A00184352
COUNTY Burleson TOTAL EST. -ll—:cl)l\}}ll_-
HIGHWAY FM 60
ALT BID CODE DESCRIPTION UNIT EST. FINAL
666-7354 PAVEMENT SLER (WORD) EA 7.000 7.000
672-7002 REFL PAV MRKR TY I-C EA 50.000 50.000
672-7004 REFL PAV MRKR TY II-A-A EA 52.000 52.000
677-7001 ELIM EXT PM & MRKS (4") LF 3,430.000 3,430.000
677-7004 ELIM EXT PM & MRKS (8") LF 895.000 895.000
677-7008 ELIM EXT PM & MRKS (24") LF 60.000 60.000
677-7009 ELIM EXT PM & MRKS (ARROW) EA 10.000 10.000
677-7015 ELIM EXT PM & MRKS (WORD) EA 6.000 6.000
680-7003 INSTALL HWY TRF SIG (SYSTEM) EA 1.000 1.000
680-7004 REMOVING TRAFFIC SIGNALS EA 1.000 1.000
682-7001 | VEH SIG SEC (12")LED(GRN) EA 8.000 8.000
682-7002 VEH SIG SEC (12")LED(GRN ARW) EA 4.000 4.000
682-7003 | VEH SIG SEC (12")LED(YEL) EA 12.000 12.000
682-7004 VEH SIG SEC (12")LED(YEL ARW) EA 8.000 8.000
682-7005 | VEH SIG SEC (12")LED(RED) EA 8.000 8.000
682-7006 VEH SIG SEC (12")LED(RED ARW) EA 4.000 4.000
682-7025 BACK PLATE (12")(1 SEC)(VENTED)ALUM EA 4.000 4.000
682-7039 BACKPLATE W/REFL BRDR(3 SEC)ALUM EA 8.000 8.000
682-7040 BACKPLATE W/REFL BRDR(4 SEC)ALUM EA 4.000 4.000
684-7010 | TRF SIG CBL (TY A)(12 AWG)(5 CONDR) LF 1,580.000 1,580.000
684-7012 | TRF SIG CBL (TY A)(12 AWG)(7 CONDR) LF 1,940.000 1,940.000
686-7049 INS TRF SIG PL AM(S)1 ARM(48') EA 2.000 2.000
686-7059 INS TRF SIG PL AM(S)1 ARM(55')LUM EA 2.000 2.000
686-7063 INS TRF SIG PL AM(S)1 ARM(60')LUM EA 1.000 1.000
686-7067 INS TRF SIG PL AM(S)1 ARM(65')LUM EA 1.000 1.000
6007-7001 | BBU SYSTEM (EXTERNAL BATTERY CABINET) EA 1.000 1.000
6017-7001 | VDS PROSR SYS EA 1.000 1.000
6017-7012 | VDS CABLING LF 815.000 815.000
6018-7002 | CCTV FIELD EQUIPMENT (DIGITAL) EA 1.000 1.000
6018-7003 | CCTV MOUNT (POLE) EA 1.000 1.000
6018-7004 | ITS COM CBL (ETHERNET) LF 60.000 60.000
18 SAFETY CONTINGENCY: CONTRACTOR FORCE LS 1.000 1.000
ACCOUNT WORK (PART)
LAW ENFORCEMENT: CONTRACTOR FORCE LS 1.000 1.000
ACCOUNT WORK (PART)
EROSION CONTROL MAINTENANCE: LS 1.000 1.000
CONTRACTOR FORCE ACCOUNT WORK (PART)
TX DOTCO N N ECT Report Generated By: txdotconnect_internal_ext
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DATE:

cK:

Dw:

l cK:

DN:

SCHEDULE OF TRAFFIC SIGNAL HEADS SCHEDULE OF DETECTION DEVICES SCHEDULE OF GROUND BOXES
ITEM 682 ITEM 601-7001 ITEM 624
7001 | 7002 | 7003 | 7004 7005 | 7006 7025 7039 7040 VIDEG IMAGING AND 7008
VEHSIG VEHSIG RADAR DETECTOR* LABEL | GROUND BOXTY D (162922) W/
vensig | VEERIG | vensiG | veHsIG | vensiG | VEIIRIO | BACKPLATE | BACKPLATE | BACKPLATE | ppase APRON
LABEL | SEC | jaiten| SEC SEC SEC | (135ep | (127)(LSEC) | W/REFBROR(3  W/REF EA A
(2'jieo | TSP | @2mien | (12")ep | 12)iep | (7P| T(VeNTED) | SEC) (VENT) | BRDR(4 SEC) VCL/ROL X 8 DZP8, ADZF8 oo T
(GRN) | R | Ve [(vELARW) (RED) | (RO ALUM ALUM | (VENT) ALUM 3 Bigi o 1
1
EA EA EA EA EA EA EA EA EA VC2/RD2 1 6 D736, ADZF6 GB3 1
SHL 1 1 T 78 s D057 ggg 1
SH2 1 1 1 28 VC3/RD3 ! 4 DZ4, ADZg4 GB5A 1
SH3 1 2 1 1 @3 2 Dz@2, ADZ@2
i T T T g VC4/RD4 1 2 ood g:g 1
SH5 1 1 1 76 *THESE ITEMS ARE FOR CONTRACTOR'S INFORMATION ONLY AND ) 0
SH6 1 2 1 1 o1 ARE SUBSIDIARY TO ITEM 6083-6001.
GBY 1
SH7 1 1 1 o4
GB10 1
SH8 L L 1 24 TOTALS 11
SHO 1 2 1 1 @7
SH10 1 1 1 o2
SH1L 1 1 1 o2
SH12 1 2 1 1 @5
SHI3 1 1
SH14 1 1
SH15 1 1 SCHEDULE OF ILLUMINATION POLES
SH16 1 1 ITEM 610-7124 ITEM 416-7040 | ITEM 432-7007
TOTAL| 8 Z 12 8 8 4 4 8 3 DRILL SHAFT
*[TEM 682 7025 BACKPLATE (12")(1 SEC)(VENTED)(ALUM) TO BE INSTALLED WITH REFLECTORIZED BORDER. LABEL (RDWY ILL POLE)| RIPRAP (CONC)
TYPE (30 IN) (cLB)(4")
[F oY
LP5 INRD IL (TY SA) 40T-8 (250 EQ) LED B 0.35
LP6 INRD IL (TY SA) 40T-8 (250 EQ) LED 3 0.35
TOTALS 2 16 0.70
SCHEDULE OF TRAFFIC POLE ASSEMBLIES
ITEM 416 ITEM 686
7044 7046 7049 7059 7063 7067
LABEL | DRILLSHAFT | DRILLSHAFT |INST TRF SIG PL|INST TRF SIG PL|INST TRF SIG PL|INST TRF SIG PL
(TRESIG | (TRFSIGPOLE)|  AM(S)1 AM(S)1 AM(S)1 AM(S)1
POLE)(36IN)* |  (48IN)* ARM(48") | ARM(55')LUM | ARM(60')LUM | ARM(65')LUM
IF [F EA EA EA EA
51 22 1
52 22 1
53 22 1
12: 7 22 I 1 SCHEDULE OF PTZ CAMERA EQUIPMENT
ITEM 6018-7002 __ | CCTV FIELD EQUIP (DIGITAL) | 1EA
156 14 1 ITEM6018-7003 | CCTV MOUNT (POLE) _ | 1EA
TOTAL: 28 88 2 2 1 1 FOR PTZ, CONTRACTOR TO INTALL AXIS 06124-E PTZ CAMERA WITH POLE
*THE POLE FOUNDATION LENGTHS ARE FOR EMBEDMENT AND THE CONTRACTOR SHALL VERTFY INTHE MOUNT (T91B47).
FIELD WHAT ADDITIONAL HEIGHT IS REQUIRED ABOVE THE FINAL GRADE
PRIOR TO ORDERING FOUNDATION STEEL. FINAL LOCATION OF THE POLES SHALL BE VERIFIED BY THE
ENGINEER IN THE FIELD.
SCHEDULE OF BATTERY BACKUP SYSTEM
*[TEM 6007-7001 INSTALL BBU
SCHEDULE OF TS EQUIPMENT LABEL SYSTEM
LABEL ITEM DESCRIPTION QUANTITY 88U TEA
NA* 680-7003 | INSTALL HWY TRF SIG (SYSTEM) 1EA FINSTALL BBU ONTRAFFIC 5 GNAL CABINET
NA* 680-7004 REMOVING TRAFFIC SIGNALS 1EA
*THIS INCLUDES THE NETWORK FIELD SWITCH AND NETWORK CABLE WITHIN THE SIGNAL CABINET
TO CONNECT ALL IP ADDRESSABLE HARDWARE. SWITCH MAY BE INCLUDED IN SIGNAL CONTROLLER
IF APPROVED BY ENGINEER.
ELECTRICAL SERVICE DATA*
ITEM 628-7148
SERVICE MAIN [Two-PoL| PANEL BRANCH
BECIE ELECTRICAL SERVICE DESCRIPTION SERVICE CONDUITSIZE | CONDUCT | oFETY, | DISCONN| & BD./ | ecumno. | CKT-BRK| ERRNCH | oAD
NO (SEEED (5)-14) (RMC) ORS AMPS ECT CKT. | CONTACT | LOADCEN ‘| POLE/A AMPS
: NO./SIZE BRK | ORAMPS | TER AMP MPS
. SIGNAL | 1p/30 5
sp1 ELC SRV TY D 120/240 060 (NS) S (E) SP (O) 2 3/46 N/A 2p/60 40 100 rarTinG T 26720 . 16

FILE:

* CONTRACTOR SHALL VERIFY WITH POWER COMPANY THE LOCATION OF THE SERVICE, THE TRANSFORMER, ANY INSTALLATION REQUIREMENTS, AND OBTAIN THE APPROPRIATE METER ENCLOSURE TO
INSTALL ON THE EXISTING SERVICE POLE.

NOTES:

1. CONTRACTOR TO INSTALL TRF APPROVED TS2 TRAFFIC SIGNAL CABINET WITH SIEMENS M60 LINUS BASED
TS2-TYPE 2 TRAFFIC SIGNAL CONTROLLER WITH GPS CLOCK, EDI MART MMU, AND MOXA SDS-3008 SWITCH.

2. CONTRACTOR SHALL INSTALL MYERS POWER CONDITIONS BATTERY BACKUP.

3. CONTRACTOR_SHALL INSTALL THE ITERIS NEXT HYBRID DETECTION SYSTEM WITH THE PERFORMANCE

METRICS SOFTWARE.
4. CONTACT PERLA SANCHEZ WITH BRYAN TEXAS UTILITIES AT 979-821-5770.

FREESE AND NICHOLS, NC.
TEXAS REGISTERED ENGINEERING FIRM F-2144

F‘ EREESE 2%2&212?21?‘%5;5%?&5““e 1008
A :NICHOLS =, 29 200300

PRINT DATE

REVISION DATE

7/17/2024

®
Texas Department
of Transportation
Bryan District

FM 60 AT FM 50

© 2024
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PROPOSED TRAFFIC SIGNAL

WIRING
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$TIMES
c:\pwworkingdir\freese-pw.bentley.com freese-pw-01\dms28011\11 BRY-HSIP-FM60-TABLES02.dgn

7/17/2024

DATE:

cK:

Dw:

l cK:

DN:

SCHEDULE OF CONDUIT AND CONDUCTORS

ITEM 618 ITEM 620 ITEM 621 ITEM 684 TEM6017 | ITEM6018
LABEL 7030 7031 7036 7037 7040 7041 7008 7010 7006 7010 7012 7012 7004
TRFSIGCBL | TRFSIG CBL
coNDT (pvc) | SONDT (PVC) | conpr (pyc) | CONDT (PYQ) | conpT (pyc) | CONDT (PVC) | ELEC CONDR | ELEC CONDR | TRAY CABLE (4| " (ry7ay (15 (TYA)(12 |VIDEO/RADAR| PTZ CAMERA
(SCH40) (2") | (SCHA0M(2") | (Sepyag) 3y | (SCHAONB") | (Sepigo)(any | (SCHAO)(4™) | (NO.8) (NO. 6) CNDR) (12 | “AwG) (5 AWG) (7 CABLE CABLE
BORE) (BORE) BORE) INSULATED | INSULATED AWG) e Y
F IF 0F 0F 0F F 0F F IF LF 3 [F
1 265 (130] 6:65(390) | 365(195) | 4-65(260)
2 1-15(15) 3-15(45)
3 130 (30) 630 (180) 4-30(120)
4 2-15(30) 2-15(30) 215(30) | 8-15(120) | 4-15(60) 115 (15)
5 1-10(10) 1-10(10) 1-10(10) 2-10(10) 1-10(10) 1-10(10)
Ts1 125 (25) 325 (75) 125 (25) 125 (25)
LP1 1-20(20)
PTZ 1-10(10)
SH1 1-40 (40)
SH2 150 (50)
VC1/RD1 150 (50)
SH3 160 (60)
6 1115 (115) | 1-115(115) 1115 (115) 2-115(230) | 1-115(115)
7 130 (30) 1-30 (30) 1-30(30) 2-30(60) 1.30 (30)
52 1.25(25) 3-25(75) 1.25(25)
A 1-20(20)
Sha 1-40 (40)
VC2/RD2 145 (45)
SHS 150 (50)
SH6 165 (65)
8 125(25) 125(25) 125 (25) 125 (25) 2-25 (50) 125 (25)
T53 125 (25) 3-25(75) 1-25(25)
P3 1-20(20)
SH7 155 (55)
SH8 150 (50)
VC3/RD3 140 (40)
SHo 1-40 (40)
9 115 (15) 115 (15) 115 (15) 215 (30) 115 (15)
0 1140 (140) | 6-140 (840)
1-140(140) | 1-140 (140) 2-140(280) | 1-140(140) | 4-140(560) | 2-140(280)
TS4 1.25(25) 325 (75) 1.25(25)
P4 1-20(20)
SH10 130 (30)
SH1L 1-45 (45)
VC4/RD4 145 (45)
SH12 155 (55)
11 13030) 130 (30) 130 (30]
7 1-180(180) | 1-50(50) 1230 (230] 1230 (230)
13 1.235(235] 1-235(235) 1235 (235)
13A 130 (30) 1.30 (30) 1.30(30)
Ts5 225 (50)
SH13 1.35(35)
SH14 1-45 (45)
14 1-435(435) 1-435(435) 1435 (435)
14A 1-30 (30) 1-30 (30) 1-30(30)
56 225 (50)
SH15 1:35(35)
SH16 1-45 (45)
15 T15(15) | 1-145(145) 1160 (160) 1-160 (160)
16 1-55(55) 6-30 (180)
7 130(30) 6-30 (180)
18 1-150(150) 3-130 (390]
19 1-135(135) 3135 (405)
TOTALS 1030 285 280 175 60 395 4080 240 1035 1580 1940 815 60

FILE:

7-17-2024

FREESE AND NICHOLS, NC.
TEXAS REGISTERED ENGINEERING FIRM F-2144

.‘ﬂ g;lICHOL

9601 McAllister Freeway, Suite 1008
San Antonio, Texas 782
Phone - (210) 298-3800
web - www.freese.com
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cK:

Dw:

l cK:

DN:

$TIMES
c:\pwworkingdir\freese-pw.bentley.com freese-pw-01\dms28016\12 BRY-HSIP-FM60-PVMTO01.dgn

DATE: 6/21/2024

FILE:

PROPOSED MAST ARM MOUNTED SIGNS
EXISTING SIGNS LEGEND
1000' FROM "
LEFT TURN [M 5“ BE PREPARED INTERSECTION ®
YIELD 10 STOP , ,
Lt WHEN FLASHING W 0 40 80
YELLOW
500' FROM SCALE IN FEET
M 60 INTERSECTION —g LEGEND
A TO REMAIN R
@ REFL PAV MRK TY I (W) (8") (SLD)
TE [s12] REFL PAV MRK TY I (Y) (6") (SLD)
RELOCaE D RELOCATED TO REMAIN (C) REFL PAV MRK TY I (W) (6") (SLD)
@ REFL PAV MRK TY I (W) (24") (SLD)
NORTH NORTHI (E) REFL PAV MRK TY I (W) (ARROW)
PROPOSED GROUND MOUNTED SIGNS FARM (F) REFL PAV MRK TY I (W) (WORD)
" (G) REFL PAV MRK TY II-A-A
ROAD (H) REFL PAV MRK TY I-C
W h | a | (D) REFL PAV MRK TY I (W) (36") (YLD TRI)
%\\ . ol /_@ ~®  EXISTING SIGN TO REMAIN
\MNH -HN“ ToBE ~®  PROPOSED/ RELOCATED SIGN
TO BE
@N RELOCATED RELOCATED T T PROPOSED MAST ARM MOUNTED SIGN
\\\_\_ o 4 /—.xz
@T M N
S s23] [s24 T = / NOTES:
\‘;\% T u
o 1. REFRESH PAVEMENT MARKINGS 150
: /7 . . o= IN EACH DIRECTION FROM STOP BAR
/s ALONG FM 60.
INSTL OM ASSM 2. REFRESH PAVEMENT MARKINGS 100'
w (OM-22) (WELX)GND(BI) SQUTHTON FM 50 AND 200 NORTH
M/ '
@ .““\‘D\F\“”
-~ "\E""_. r{‘*‘.
©—\' Zonet "".ﬁ‘"’f
i RELOCATE TO 250 Zxs R
FROM INTERSECTION 2 Aaererren P e,
# KEVIN ST, JACQUE z
% re £ A 4555807005 S67
o . = €1 "‘:\'é: -Sﬁ?;‘-'\q\-_. -«:In«)
) \5‘\5\__" wasr® \\\C-;_‘_—
@_/ 'I.'io AL E;.-u"’
<: > ( : — /—( : ) AR AN
M %9 \\ " 6-21-2024
s7 -21-
[57] '/ / FM 60
. 513
. 7 . . .
: ==
‘ : —_—
H u L% L] L] \ u

FREESE AND NICHOLS, NC.

TEXAS REGISTERED ENGINEERING FIRM F-2144
F‘ EREESE 2%2&212?21?‘%5;5%?&5“"e 1008
M B) A :NICHOLS =, 29 200300

S17 B
e ( PRINT DATE REVISION DATE
\37 6/21/2024
o
=

®
Texas Department
RELOCATE TO 500’ © 2024

FROM INTERSECTION I of Transportation
Bryan District

PROPOSED PAVEMENT MARKINGS
AND ROADSIDE SIGNS

FM 60 AT FM 50
\\@
%
o

8 EXIST ROW
6\ FED. RD.
KON s EXISTING TO REMAIN, 210' SOUTH OF STOP LINE ow.no HISHARY NonoeR
2 w ° 6 SEE TITLE SHEET FM 60
@ 500' FROM STOP LINE STATE DISTRICT COUNTY
_@ [s11] 1000' FROM INTERSECTION TEXAS BRY BURLESON

CONTROL SECTION Jos SHEET NO.
0506 02 025 12




$TIMES
c:\pwworkingdir\freese-pw.bentley.com_freese-pw-01\dms28011\13 BRY-HSIP-FM60-TABLES03.dgn

DATE: 6/21/2024

FILE:

l cK:

cK:

Dw:

DN:

ITEM 666
7024 7036 7042 7066 7090 7347 7348 7352 7353 7354 7309 7315
LOCATION REFLPAVMRKTY |  |REFLPAVMRKTYI(W)24"|  REFLPAVMRKTY! |REFLPAVMRKTY | R(EAF,)L;QYMB'%TRB' PAVEMENT SEALER| PAVEMENT SEALER| PAVEMENT SEALER| PAVEMENT SEALER| PAVEMENT SEALER|  ALL WTHER PMTY | ALLWTHER PMTY |
(W)8"(SLD)(100MIL) (SLD) (100 MIL) (W)ARROW (100MIL) ~|(wjworo(zoomin) )32 (D 6" 8" 24" (ARROW) (WORD) (W)6"(SLD)(100MIL) (Y)6"(SLD)(100MIL)
[F [F EA EA EA IF IF IF EA EA [F [F
EASTBOUND APPROACH 250 100 3 2 5 1260 250 100 3 2 920 340
WESTBOUND APPROACH 250 100 3 2 5 1259 250 100 3 2 919 340
NORTHBOUND APPROACH 100 30 1 1 433 100 30 1 1 180 253
SOUTHBOUND APPROACH 364 4 2 2 528 364 24 2 2 275 253
TOTAL: 964 274 5 7 10 3480 964 274 9 7 2294 1186
SCHEDULE OF REFLECTORIZED PAVEMENT MARKINGS AND MARKERS
ITEM 672 ITEM 677 ITEM 658
7002 7004 7001 7004 7008 7009 7015 7059
LOCATION ELIMEXT PAV MRK & | ELIM EXT PAV MRK | ELIM EXT PAV MRK | ELIM EXT PAV MRK | ELIM EXT PAV MRK| 'NSTLOMASSM
REFL PAVMRKRTY I-C | REFL PAV MRKR TY II-A-A MIRKe (4% o MK (8 B NRKe ] | & MRRS (ARROW) | & MEKS (WORD) (OMéﬁlZE%%\é\ll)FLX)
EA EA [F [F IF EA EA
EASTBOUND APPROACH 20 14 1190 360 3 2
WESTBOUND APPROACH 16 10 1185 165 3 2
NORTHBOUND APPROACH 2 8 255 110 30 2 1
SOUTHBOUND APPROACH 10 20 800 260 30 2 1 1
TOTAL: 50 52 3430 895 60 10 6 1
SCHEDULE OF SIGNS
ITEM 636 [TEM 644
7001 7001 7065 7073
INSMRDSN | RELOCATE SM
taBeL  |PLANRHEET| SIGNDESIGNATION | ALUMINUM | SUPEAM [ RDSNSUP&AM REMOVE SM
: SIGNS (TY A) |TY10BWG (1) SA| TYL0BWG (1)SA| ¢ ROl
(P) (P)
SF EA EA EA
s 3 R3.7R 1
M33
52 8 ML-6F 1
M6-2R
4 8 RL-1 1
M1-6F
s5 8 e 1
M3-1
6 8 M1-6F 1
M6-1
57 6 R3-7R 1
M3-1
s8 8 ML-6F 1
M6-2R
59 8 R12 1
510 8 RL-1 1
ML6F
s11 8 e 1
s1 [P R12 1
M2-1
s4 12 Vi 1
57 P RL2 1
M2-1
510 12 Vi 1
55 7 W33 1
si1 [P W33 1
s13 12 R10-17T 105
S14 12 R10-17T 10.5
sis P RI10-17T 10.5
S16 [P R10-17T 10.5
517 2 - 6
S18 P - 6
519 P = 6
520 P = 6
521 [P - 32
522 P = 32
523 P W33 9 1
24 P W33 9 1
TOTAL: 148 8 3 6

serrennsnnennsas o

KEVIN g/s"T. JACQUES %

6-21-2024

FREESE AND NICHOLS, NC.
TEXAS REGISTERED ENGINEERING FIRM F-2144

9601 McAllister Freeway, Suite 1008
.g‘ FREESE
A :NICHOL

San Antonio, Texas 78216
Phone - (210) 298-3800
web - www.freese.com

PRINT DATE REVISION DATE

6/21/2024

®
Texas Department

I of Transportation © 2024
Bryan District
FM 60 AT FM 50
SCHEDULE OF STRIPING
AND SIGNING ITEMS
6 SEE TITLE SHEET FM 60
TEXAS BRY BURLESON
0506 02 025 13




SUMMARY OF SMALL SIGNS

No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act".
is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

kind

$TIMES

z|a SM RD SGN ASSM TY XXXXX (X) XX (X-XXXX) BRIDGE
e _], AAAA
g | & ’ MOUNT
[l | CLEARANCE
PLAN POST TYPE POSTS ANCHOR TYPE MOUNTING DESIGNATION STGNS
SHEET | SIGN SIGN % = S
NO NO NOMENCLATURE SIGN DIMENSIONS =| = UA=Universal Conc |PREFABRICATED|1EXT or 2EXT = # of Ext (See
) ) S| S |FRP = Fiberglass UB=Universal Bol+t BM = Extruded Wind Beam Note 2)
3 3 TWT = Thin-Wall 1 or 2| SA=SIipbase-Conc P = "Plagin" |[WC = 1.12 #/f+ Wing
:‘ j 10BWG = 10 BWG SB=S|ipbase-Bolt+ To= e Channe | TY = TYPE
<| s S80 = Sch 80 WS=Wedge Steel U= "u" EXAL= Extruded Alum Sign TY N
W w WP=Wedge Plastic Panels TY S 6-21-2024
12 S1 R1-2 48" x48"x48" A 10BWG 1 SA P
ALUMINUM SIGN BLANKS THICKNESS
Square Feet Minimum Thickness
Less than 7.5 0.080"
7.5 to 15 0.100"
12 S7 R1-2 48" x48"x48" A 10BWG 1 SA P
Greater than 15 0.125"
M3-2 JCT 21"x15" A
The Standard Highway Sign Designs
12 54 FARM 10BWG ! SA P for Texas (SHSD) can be found at
the following website.
M1-6F " "
24"x24 A http://www.txdot.gov/
ROAD
M3-2 JCT 21"x15" A NOTE:
| 1. Sign supports shall be located as shown
12 S10 FARM 10BWG 1 SA P on the plans, except that the Engineer
may shift the sign supports, within
M1-6F 24"x24" A design guidelines, where necessary to
ROAD secure a more desirable location or to
avoid conflict with utilities. Unless
otherwise shown on the plans, fhe
LEFT TURN Contractor shall stake and the Engineer
YIELD will verify all sign support locations.
12 S13 R10-17T ON FLASHING 36"x42" A MAST ARM MOUNT
YELLOW 2. For installation of bridge mount clearance
ARROW signs, see Bridge Mounted Clearance Sign
Assembly (BMCS)Standard Sheet.
LEFT TURN
12 S14 R10-17T ONYJLEL'R‘G 36"x42" A MAST ARM MOUNT 3. For Sign Support Dgscripﬂve Codes, see
YELLOW Sign Mounting Details Small Roadside
ARROW Signs General Notes & Details SMD(GEN).
LEFT TURN
12 S15 R10-17T ONYFIEL-R‘G 36"x42" A MAST ARM MOUNT
YELLOW
ARROW
LEFT TURN
12 S16 R10-17T ONYFIEL-H[,)NG 36"x42" A MAST ARM MOUNT
YELLOW
ARROW 30—0 Traffic
Operations
. Division
I Texas Department of Transportation Standard

12 S5 W3-3 36"x36" A 10BWG 1 SA P SUMMARY OF
SMALL SIGNS

B&RTE20P¥ME

FFILEE :  BQSUMBEARTho AMEcese-pw. bentley.com freese-pw-01\dms28016\14 BRY-HSIP-FM60-SOSS01.dgn of this standard to other formats or for incorrect results or damages resulting frpm its us{@x

DATE:

S0OSS

12 ST W3-3 36"x36" A 10BWG 1 SA P FILE: sums 16. dgn one TxDOT [ck: TxDOT Jows TxDOT [exs TxDOT
©7TxDOT  May 1987 CONT [SECT JoB HIGHWAY
REVISIONS 0506| 02 025 FM 60
g:lg DIST COUNTY SHEET NO.
BRY BURLESON 14

18




SUMMARY OF SMALL SIGNS

No warranty of any

TxDOT assumes no responsibility for the conversion

2|6 SM RD SGN ASSM TY XXXXX (X)) XX (X=-XXXX) BRIDGE
w | w — T T T
SRS ’ MOUNT
=) s | CLEARANCE
PLAN POST TYPE POSTS ANCHOR TYPE MOUNTING DESIGNATION STGNS
SHEET | SIGN SIGN 2z -
NO NO. | NOMENCLATURE SIGN DIMENSIONS z|z UA=Universal Conc [PREFABRICATED|1EXT or 2EXT = # of Ext (See
| . 3|3 |fRP = Fiverglass UB=Universal Bolt BM = Extruded Wind Beam| Note 2)
3 3 TWT = Thin-Wall |y o 2 | SA=Slipbase-Conc P = "Plagin" |WC 1.12 #/f1 Wing
:‘ j 10BWG = 10 BWG SB=S|ipbase-Bolt+ To= e Channe | TY = TYPE
<| s S80 = Sch 80 WS=Wedge Steel U= "u" EXAL= Extruded Alum Sign TY N
W WP=Wedge Plastic Panels TY S 6-21-2024
s23 W3-3 36"x36" A 10BWG 1 SA P
E X ALUMINUM SIGN BLANKS THICKNESS
Square Feet Minimum Thickness
Less than 7.5 0.080"
7.5 to 15 0.100"
9 S24 W3-3 36"x36" A 10BWG 1 SA p Greater than 15 0.125"
The Standard Highway Sign Designs
TV B S for Texas (SHSD) can be found at
s17 L . . the fol lowing website.
12 o 48"x18 A MAST ARM MOUNT
http://www.txdot.gov/

R
12 s18 - .M 60 48"x18" A MAST ARM MOUNT NOTE:

1. Sign supports shall be located as shown
on the plans, except that the Engineer

The use of this standard is governed by the "Texas Engineering Practice Act".
is made by TxDOT for any purpose whatsoever.

may shift the sign supports, within
design guidelines, where necessary to

" " secure a more desirable location or to
12 519 - FM 50 48"x18 A MAST ARM MOUNT avoid conflict with utilities. Unless

otherwise shown on the plans, fhe
Contractor shall stake and the Engineer
will verify all sign support locations.

DISCLAIMER:

kind

2. For installation of bridge mount clearance

S20 48"x18" A signs, see Bridge Mounted Clearance Sign
' o FM 60 MAST ARM MOUNT Assembly (BMCS)Standard Sheet.

3. For Sign Support Descriptive Codes, see
Sign Mounting Details Smal |l Roadside
Signs General Notes & Details SMD(GEN).

BE PREPARED
9 s21 TO STOP 96" x48" A MAST ARM MOUNT
WHEN FLASHING

BE PREPARED
9 S22 TO STOP 96"x48" A MAST ARM MOUNT
WHEN FLASHING

=t orato
Operations

$TIMES

B&RTE20P¥ME

FFILEE :  BQSUMBEARTho AMEcese-pw. bentley.com freese-pw-01\dms28016\15 BRY-HSIP-FM60-SOSS02.dgn of this standard to other formats or for incorrect results or damages resulting frpm its us{@x

DATE:

I Texas Department of Transportation £L‘1;§'gﬂd
SUMMARY OF
SMALL SIGNS
SOSS
FILE: sums 16. dgn one TxDOT [ck: TxDOT Jows TxDOT [exs TxDOT
©7TxDOT  May 1987 CONT [SECT JoB HIGHWAY
REVISIONS 0506| 02 025 FM 60
g:lg DIST COUNTY SHEET NO.
BRY BURLESON 15

18




cK:

Dw:

l cK:

DN:

$TIMES
c:\pwworkingdir\freese-pw.bentley.com freese-pw-01\dms28016\16 _BRY-HSIP-SSDT.dgn

DATE: 6/21/2024

FILE:

—X

o O
F IVI S o

—X

L 6.14-k 18.98 L 10.03—k

FM 60

L L 12.00

18.00

60.00

1.50" Radius, 0.50" Border, White on Green;

"FM 50", ClearviewHwy-3-W;

L5694 1899 L 1037—>k 1926 k569

18.71 L 6.14ﬂ

1.50" Radius, 0.50" Border, White on Green;
"FM 60", ClearviewHwy-3-W;

BE PREPARED

TO STOP
WHEN FLASHING

k—105—h—12 19—k —5—4 54.9

249 k 12 k—8—k 26.2 . 249

15.9 k 206 kg 376 k

96
6.0" Radius, 1.3" Border, Black on Yellow;

“BE PREPARED" D; "TQ STOP” D; “WHEN FLASHING” D;

Figure 9. Dimensions of the Overhead AWEGS

7

7 4-—>L—s—=195.2 s—g—ds53 ale—a—wk—-a 1
43

&

%

 fissiiisiassnsiabiabiios ‘
:KEVI gST JACQUES:
TR SR e
s .Q—“
', 9700%_ =
( ' =
BT s
Sfo AL © “0\
AL

6-21-2024

FREESE AND NICHOLS, NC.
TEXAS REGISTERED ENGINEERING FIRM F-2144

F‘ REESE 2%2&212‘5‘.‘25‘%525%?&5“"e 1008
R SNICHOLS oo, G0 282600

PRINT DATE REVISION DATE

6/21/2024

4 Texas Department
I of Transportation

Bryan District

FM 60 AT FM 50

© 2024

SMALL SIGN DETAILS

FDT\? ﬁg PROJECT NUMBER HIGHWAY NUMBER
6 SEE TITLE SHEET FM 60
STATE DISTRICT COUNTY
TEXAS BRY BURLESON
CONTROL SECTION JoB SHEET NO.
0506 02 025 16




‘ CK:

pw:

No warranty of any

TxDOT assumes no responsibility for the conversion

"Texas Engineering Practice Act".

The use of this standard is governed by the

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damages resulting frrm 56— r
DN: CK:

DISCLAIMER:

$TIMES
c:\pwworkingdir\freese-pw.bentley.com freese-pw-01\dms33237\bc-21.dgn

DATE: 6/21/2024

FFINLEE

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

1. Workers on foot who are exposed to traffic or to construction equipment
within the right-of-way shall wear high-visibility safety apparel meeting
the requirements of ISEA "American National Standard for High-Visibility
Apparel," or equivalent revisions, and labeled as ANSI 107-2004 standard
performance for Class 2 or 3 risk exposure. Class 3 garments should be
considered for high traffic volume work areas or night time work

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

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

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

responsibility of the Engineer. 2. Except in emergency situations, flagger sftations shall be il luminated

when flagging is used at night.

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

sign and seal Contractor proposed changes. COMPLIANT WORKZONE TRAFFIC CONTROL DEVICES

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

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

2. Work zone traffic control devices shall be compliant with the Manual for

Geometric design of lane shifts and detours should, when possible, meet the -
Assessing safety Hardware (MASH).

applicable design criteria contained in manuals such as the American
Association of State Highway and Transportation Officials (AASHTO),

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

When projects abut, the Engineer (s) may omit the END ROAD WORK, TRAFFIC
FINES DOUBLE, and other advance warning signs if the signing would be

redundant and the work areas appear continuous to the motorists. If the THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT
adjacent project is completed first, the Contractor shall erect the hﬁpJANvaixdotgov

necessary warning signs as shown on these sheets, the TCP sheets or as

directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shall be COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)

revised to show appropriate work zone distance.
DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)

The Engineer may require duplicate warning signs on the median side of MATERIAL PRODUCER LIST (MPL)
divided highways where median width will permit and ftraffic volumes
justify the signing. ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"

. . . . . STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
All signs shall be constructed in accordance with the details found in the

"Standard Highway Sign Designs for Texas, " latest edition. Sign details TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)
not shown in this manual shall be shown in the plans or the Engineer shal l

provide a detail to the Contractor before fthe sign is manufactured. TRAFFIC ENGINEERING STANDARD SHEETS

The ftemporary traffic control devices shown in the illustrations of the

BC sheets are examples. As necessary, the Engineer will determine the most

appropriate ftraffic control devices to be used.

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

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

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

. . ) . . . . ;2%%"® Traffic
Inactive equipment and work vehicles, including workers’ private vehicles Safety
must be parked away from travel lanes. They should be as close to the ITexasDepartmentofTransportation s?;",’,ﬂé’fd

right-of-way |ine as possible, or located behind a barrier or guardrail,
or as approved by the Engineer.

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1)-21
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TYPICAL LOCATION OF CROSSROAD SIGNS

ROAD WORK
<= NEXT X MILES

END . NEXT X MILES =>
ROAD WORK (Optional
- see Note G20-1aT
62024t 1 and 4) /
¥ * .
AN
CROSSROAD X X X
=
le X Sl X Sh X
~ T A
ROAD WORK

<= NEXT X MILES
NEXT X MILES =>

G20-1aT

END
ROAD WORK

620-214F

(Optional
see Note
1 and 4)

1+ May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer.
(See note 2 below)

1. The typical minimum signing on a crossroad approach should be a "ROAD WORK AHEAD" (CW20-1D)sign and a
(G20-2) "END ROAD WORK" sign, unless noted otherwise in plans

2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back
with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 und
"Typical Construction Warning Sign Size and Spacing"). See the "Standard Highway Sign Designs for
Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume
crossroads. The Engineer will determine whether a road is low volume as per TMUTCD Part 5. This
information shall be shown in the plans

3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGG
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will
be considered part of the minimum requirements. The Engineer/Inspector will determine the proper
location and spacing of any sign not shown on the BC sheets, Traffic Control Plan sheets or the Work
Zone Standard Sheets

4. The "ROAD WORK NEXT X MILES"(G20-1aT)sign shall be required at high volume crossroads to advise
motorists of the length of construction in either direction from the intersection. The Engineer
will determine whether a roadway is considered high volume

5. Additional traffic control devices may be shown elsewhere in the plans for higher volume crossroads

6. When work occurs in the intersection area, appropriate traffic control devices, as shown elsewhere in
the plans or as determined by the Engineer/Inspector, shall be in place

T-INTERSECTION

O END
% % 620-2bT | WORK ZONE

TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING"®

INTERSECTED
ROADWAY

1 Block - City
- Hwy

1000 -1500"

b X
<
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er

b b
ROAD WORK
G20-TBTR| NEXT X MILES =>

BEGIN
WORK
% % G20-9TP | 70NE
TRAFFIC
X % R20-5T FINES
DOUBLE
¥ % R20-50TP| woheers
ARE_PRESENT

BEGIN

G20-5T | ROAD WORK
NEXT X MILES

NAME

G20-6T criy

CONTRACTOR

CSJ LIMITS AT T-INTERSECTION

ER 1.

NAME " (G20-6T)
"ROAD WORK NEXT X MILES"
(G20-1bTR) " signs shall

The

The Engineer will
such as a flagger and accompanying signs,
being performed at or near an

determine the types and

intersection.

If construction closes the road at a T-intersection,
sign behind the Type 3 Barricades for the road closure
left arrow(G20-1bTL)
be replaced by the detour signing called for

location of any additional
or other signs,

the Contractor shall

traffic control devices,
that should be used when work is

place the "CONTRACTOR
(see BC(10) also). GENERAL NOTES

see Part 6 of the

BEGIN
WORK
% %620-9TP | 70NE
SPACING
TRAFFIC SIZE
% %XR20-5T FINES
DOUBLE . ;
% % R20-50TP| e S9N Iconventional| Expressway/ Posted | SignA
A ROAD WORK Number Road Freeway Speed |Spacing
<= NEXT X MILES or Series X
G20-1bTL F T
. W20 MPH | (Apprx. )
\ cW21
, , X 30 120
<= 100071500 - Huy cw22 48" x 48" | 48" x 48"
=> 1 Block - City CW23 35 160
_ cW25 40 240
;;;:/7 (;\ *x\\\ 45 320
CW1, Cw2
CSJ H 9
Limit N | O CW7, cws, 36" x 36" | 48" x 48" 20 400
WORK ZONE | £20-257 % % 2
o CW9, CwiT, 55 500
S CW14 60 6002
= 65 7002
CW3, Cw4, -
cWS, CWe, 48" x 48" | 48" x 48" 70 800
END cws-3, 75 900 2
CW10, CW12 80 10002
G20-2 * * 3

X% For typical sign spacings on divided highways, expressways and freeways,
"Texas Manual on Uniform Traffic Control Devices"
(TMUTCD) typical application diagrams or TCP Standard Sheets.

/\ Minimum distance from work area to first Advance Warning sign nearest the
work area and/or distance between each additional sign.

"ROAD WORK NEXT X MILES" right arrow
in the plans. ’

advance warning.

The use of this standard
is made by TxDOT for any purpose whatsoever
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WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS

Cw20-1D
CW1-4R

XX
weuy CHI3-1P

¥ %G20-5T [ ROAD WORK

* % G20-6T

SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT

=

BEGIN

NEXT X MILES
NAME
ADDRESS
Ty
STATE
CONTRACTOR

R4-1

(gs L
appropriate)
CW20-1D

THE CSJ LIMITS or more advance
: BEGIN 4. 36" x 36" "ROAD
% %G20-97Tp [BECI) X
T;EFN;C STAY ALERT oBEY
K K R20-5T FINES -‘—"]' WARNING
DOUBLE Q@ SIGNS 5.
X% % R20-50TP | i TALK OR TEXT LATER STATE LAW

sizes.

O 620-10T % X R20-3TX ¥
X X X
=<

warning.

WORK AHEAD"

Only diamond shaped warning sign sizes are indicated.

Special or larger size signs may be used as necessary.

3. Distance between signs should be increased as required to have

2. Distance between signs should be increased as required to have 1500 feet

172 mile

(CW20-1D)signs may be used on low volume
crossroads at the discretion of the Engineer as per TMUTCD Part 5.
Note 2 under "Typical Location of Crossroad Signs".

See

6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
Sign Designs for Texas" manual for complete list of available sign design

¢ Type 3 Barricade or _ X s X X
channelizing devices = T T D =
/ . k/ //j q q 4 4 q q
\ T N LEGEND
/ <& \D\oo‘*ocooo e o o LoWs /4 o 2o o <& T 3B cad
g Geo oo g* — — — — — E— E— — ype arricade
= R, o0 N / < | < / =>
/ °—e o o2 i ; Seo o o — O OO | Channelizing Devices
h => WORK => Beginning of SPEED
_ SPACE ~! NO-PASSING R2-1| LIMIT D - Sign
3x Channel izing csJ Limit b l'ine should 620-2bT % %
Devices END coordinate <><> >< >< > . .
. o . L. ROAD WORK O | ee Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional with sign Warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still 620-2 ¥ % location NOTES X Spacing chart or the
within the project limits. See the applicable TCP sheets for exact location and spacing of signs and TMUTCD for sign
channelizing devices. The Contractor shall determine the appropriate distance spacing requirements.
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS SE0IN fo be placed on fhe G20-1 series signs and "BEGIN ROAD
WORK NEXT X MILES" (G20-5T)sign for each specific project. SHEET 2 OF 12
S >| X X620-9TP ggzé STAY ALERT This distance shall replace the "X" and shall be rounded
F BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. 3@ Traffic
% %620-5T| ROAD WORK'| | "}y TRAFFIC S WARNING No decimals shall be used. Safety
ROAD NEXT X MILES % %R20-5T | FINES 'E:' SIGNS I Texas Department of Transportation s"},’,",’,ﬂgfd
CLOSED |g11-2 e -4 ADDRESS >< >< DOUBLE ALK OR TEXT LATER STATE LAW The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 X XG20-6T cory % %R20-50TP| dheers shal | be used as shown on the sample layout when advance
Cwi-6 ; X —omeo— | R2-1 wermson] - 620-10T R20-3T i ired outside the CSJ Limits. They inform +h
Barricade or CHI3-1P | a CONTRACTOR X% % % signs are required outside e imits. ey inform e
channelizing motorist of entering or leaving a part of the work zone
devices lying outside the CSJ Limits where traffic fines may double BARRICADE AND CONSTRUCTION
_ X X X X X if workers are present.
/ i ) ] ] g g PROJECT LIMIT
CSJ I'imit signing is required for highway construction and
\\ i } maintenance work, with the exception of mobile operations.
<&
4 % e e e e —_— —— e e — e e — Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) _ 21
Channelizing [S——cCSJ Limit [€> and other signs or devices as called for on the Traffic
T % Devices | Control Plan. FiLE: bc-21. dgn on: TxDOT [cK: TxDOT[ow: TXDOT |ck: TxDOT
P X R2-1 R R . - ) November 2002
WORK END »%r\ SLFI)AEIETD <> END Contractor will install a regulatory speed |imit sign at © 0ot O::VT;O:S (;;EG S;CZT :)O;S :;\;H;A;
SPACE ROAD WORK WORK. ZONE g the end of the work zone.
>< >< G20-2bT % %X 9-07 8-14 DIST COUNTY SHEET NO.
620-2% % 7-13 0 5-21 BRY BURLESON 18




TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed |imits shall be regulatory, established in accordance with the "Procedures for Establishing Speed Zones, "
and approved by the Texas Transportation Commission, or by City Ordinance when within Incorporated City Limits.

Reduced speeds should only be posted in the vicinity
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olaring snow for Cs of work activity and not throughout fthe entire project. ooning shown for .
See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
additional advance . . additional advance
signing. or covered during periods when fthey are not needed. signing.
|
T
| |
o | o o o o o o o o b 1 o
‘ See General ‘ ‘ ‘ See General
(750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
\ |
WORK
620-5aP
SPEED /ONE
LIMIT = WORK 1 520-50p SPEED <PLED
/ONE SPEED WORK
SPEED LIMIT WORK LIMIT
e 60 SPEED LIMIT 70 ZONE | 620-50P ZONE | 620-50P
R2-1 LIMIT (5 () R2-1 SPEED SPEED 47 () R2-1
CW3-5 R2-1 LIMIT
ES () LIMIT
CW3-5 6 O R2-1 6 O R2-1
GUIDANCE FOR USE:
LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
This type of work zone speed |imit should be included on the design of 1. Regu.m#ory work zone speed HmHs shou'\d pe used only for sections of construction
the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
speed are present in the work zone and modification of fhe geometrics to 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
a higher design speed is not feasible. mounting heignt.
Long/Intermediate Term Work Zone Speed Limit signs, when approved as described 3. ?peed z?nz.swg:\? Gref\pusﬁ]cﬁed for one direction of travel and are normally posted
above, should be posted and visible to the motorist when work activity is present. or eac trecrion ot Travel.
Work activity may also be defined as a change in the roadway that requires 4. Frequency of work zone speed |imit signs should be:
a reduced speed for motorists to safely negotiate the work area, including: 40 mph and greater 0.2 10 2 miles
a) rough road or damaged pavement surface 35 mph and less 0.2 10 1 mile
b) substantial alteration of roadway geometrics (diversions)
c) construction detours 5. Regulatory speed Iimit signs shall have black legend and border on a white reflective
d) grade background (See "Reflective Sheeting" on BC(4)).
e) width
f) ofher conditions readily apparent fo the driver o 6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT"(CW3-5)sign,
As long as any of these conditions exist, the work zone speed |imif signs "WORK ZONE" (G20-5aP) plaque and the "SPEED LIMIT"(R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiary to Item 502.
7. Turning signs from view, laying signs over or down will not be allowed, unless as
SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING" on BC(4).
This type of work zone speed |imit may be included on the design of 8. Techniques that may help reduce traffic speeds include but are not Iimited to: SHEET 3 OF 12
the traffic control plans when workers or equipment are not behind concrete A. Law enforcement. ' ® Traffic
tlnarr\'er, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed next to sign. ] Dsigifsei%
in the fraveled way. C. Portable changeable message sign (PCMS). ITexasDepartmentofTransportat:on Standard
L. . L. D. Low-power (drone) radar transmitter.
Short Term Work Zone Speed Limit signs should be posted and visible to the E. Speed monitor trailers or signs.
motorists only when work activity is present. When work activity is not
present, signs shall be removed or covered. 9. Speeds shown on dgfgi I's above are for illustration only. ) BARRICADE AND CONSTRUCTION
(See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED LIMIT
10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system. BC (3) _ 21
FlLe: bc-21. dgn on: TxDOT  [eks TXDOT [ows TxDOT [exs TxDOT
©7TxDOT November 2002 CONT [SECT JoB HIGHWAY
REVISIONS 0506| 02 025 FM 60
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TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS

FFINLEE

GENERAL NOTES FOR WORK ZONE SIGNS

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

1.
12° min. 2. Wooden sign posts shall be painted white
) 3. Barricades shall NOT be used as sign supports.
2 4. All signs shall be installed in accordance with the plans or as directed by the Engineer. Signs shall be used to regulate, warn, and
minimum quide the traveling public safely through the work zone.
from A 5. The Contractor may furnish either the sign design shown in the plans or in the "Standard Highway Sign Designs for Texas" (SHSD). The
® curb Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
S 8 from the plans. Any variation in the plans shal | be documented by writfen agreement between the Engineer and the Contractor’s
3 o Responsible Person. All changes must be documented in writing before being implemented. This can include documenting the changes in
@ e X % XX the Inspector’s TxDOT diary and having both the Inspector and Contractor initial and date the agreed upon changes
] ° P H 6. The Contractor shall furnish sign supports listed in the "Compliant Work Zone Traffic Control Device List" (CWZTCD) for small roadside
_ 7.0" min. — o T signs. Supports for temporary large roadside signs shall meet the requirements detailed on the Temporary Large Roadside Signs (TLRS
2| 0 -6 9.0" max. 21 6 or 3 7.0° min standard sheets. The Contractor shall install the sign support in accordance with the monufacturer’s recommendations. If there is a question
o = 4 X 2 A . 6.0' min. regarding installation procedures, the Contractor shall furnish the Engineer a copy of the manufacturer’s installation recommendations so
— |greater TA " 9.0" max. iy
= the Engineer can verify the correct procedures are being fol lowed
L 7. The Contractor is responsible for installing signs on approved supports and replacing signs with damaged or cracked substrates and/or
damaged or marred reflective sheeting as directed by the Engineer/Inspector
7 l
ﬂ& e — | n“ 77 ‘g 8. Identification markings may be shown only on the back of the sign substrate. The maximum height of letters and/or company logos used
Paved ~ /\\\//&\//SF//W Paved ~ /\\\///§\//\¢///\\\/ T A % for identification shall be 1 inch.
shou | der ” shoulder ” 5V7\S;7S¢7j 9. The Contractor shall replace damaged wood posts. New or damaged wood sign posts shall not be spliced
7
7 DURATION OF WORK (as defined by the "Texas Manual on Uniform Traffic Control Devices" Part 6)
% When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb. 1. The types of sign supports, sign mounting height,the size of signs, and the type of sign substrafes con vary based on the type of
Objects shall NOT be placed under skids as a means of leveling. work being performed.‘The Engineer [s respom§\b\e for se\egf\mg fhe_oppropr\ofe size sign for the type of worK/be\ng Derformgd. The
Contractor is responsible for ensuring the sign support, sign mounting height and substrate meets manufacturer’s recommendations in
% % When plaques are placed on dual-leg supports, they should be attached to the upright nearest the travel Iane. regard to crcshworfh\mess ond duration of worK requwrgmenfs
Supplemental plaques (advisory or distance) should not cover the surface of the parent sign. a. Long-term stationary - work fhat occupies a location more than 3 days. . . . .
b. Intermediate-ferm stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting
more than one hour.
c. Short-term stationary - daytime work that occupies a location for more than 1 hour in a single daylight period
L Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports d. Short, duration - work that occupies a location up to 1 hour.
shall not will be by bolts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.
profrudg or screws. Use TxDOT's or SIGN MOUNTING HEIGHT
above sign manufacturer’s recommended 1. The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more than 9 feet, above the paved surface, except
n procedures for attaching sign as shown for supplemental plaques mounted below other signs.
substrates to other types of 2. 122 Zggzgg of Short-term/Short Duration signs shall be a minimum of 1| foot above the pavement surface but no more than 2 feet above
sign supports 3. Long-term/intermediate-term Signs may be used in |ieu of Short-term/Short Duration signing
Suppor t ///////7 /// 4.  Short-term/Short Duration signs shall be used only during daylight and shall be removed at the end of the workday or raised to
shal | not R@A@ al appropriate Long-term/Intermediate sign height.
protrude LI 5. Regulatory signs shall be mounted at least 7 feet, but not more than 9 feet, above the paved surface regardless of work duration
weer T WORK | A o8 Nails shall NOT ST S
b - 1. The Contractor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.
B o be allowed. SIGN SUBSTRATES
\ }AH EA@ ’ Each sign 1. The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer’s recommendations for the type of sign
. ) B shal | be attached support that is being used. The CWZTCD lists each subsfrate that can be used on the different types and models of sign supports.
Sign supports shall " " i i i
9 pp = . R 2. Mesh" type materials are NOT an approved sign substrate, regardless of the tightness of the weave.
extend more than i‘“\“‘“\“‘“\“\“\\\\“\“\\“\“\\‘“\“‘“\\'@\\ dlrecﬂy to the Si1gn 3. All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
1/2 way up the SUDDOt’T Mulﬁple fastened to the back of the sign and extending fully across the sign. The cleat shall be attached to the back of the sign using wood
back of the sign R : screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spaced at 6"
substrate. = signs shall not be centers. The Engineer may approve other methods of splicing the sign face.
FRONT ELEVATION joined or spliced by REFLECTIVE SHEETING
Wood, metal or any means. Wood 1. All signs shall be retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300
. . . for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1}
Fiber Reinforced Plastic + hal | + i . N i K .
SupporTs sha not be 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white background
Splicing embedded perforated square metal tubing in order to extend post extended or rep)oi red 3. Orange sheeting, meeting the requirements of DMS-8300 Type Bp or Type C¢ , shall be used for rigid signs with orange backgrounds
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION IS SIGN LETTERS
- A . . ’ by splicing or 2200 Lb LR .
above and two below the spice point. Splice must be located entirely behind Wood 1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
the sign substrate, not near the base of the support. Splice insert lengths other means. Administration (FHWA) and as published in the "Standard Highway Sign Design for Texas" manual. Signs, letters and numbers shall be of
should be at least 5 times nominal post size, centered on the splice and first class workmanship in accordance with Department Standards and Specifications.
of at least the same gauge material. REMOVING OR COVERING
1. When sign messages may be confusing or do not apply, the signs shall be removed or completely covered
STOP/SLOW PADDLES CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS 2. 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 median of divided highways or near any
1. STOP/SLOW paddies are the primary method to control traffic WITHIN THE PROJECT LIMITS intersections where the sign may be seen from approaching traffic.
by flaggers. The STOP/SLOW paddle size should be 24" x 24", I. Permanent signs are used to give notice of traffic laws or regulations, call 3. Signs installed on wooden skids shall not be turned at 90 degree angles to the roadway. These signs should be removed or completely
2. STOP/SLOW paddles shall be retroreflectorized when used at night. X L . . X covered when not required
3. STOP/SLOW paddles may be attached to a staff with a minimum attention to conditions that are potentially hazardous to traffic operations, . : . . . . . .
. D/ Yy C show route designations, destinations, directions, distances, services, points 4. When signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other materials which will cover the
length of 6 fo the bottom of the sign. . ! : ’ . ' Sen L oL J entire sign face and maintain their opaque properties under automobile headlights at night, without damaging the sign sheeting
. . . of interest, and other geographical, recreational, specific service (LOGO), or .
4, Any lights incorporated into the STOP or SLOW paddle faces '+ | inf i bri ai +h h K d th 5. Burlap shall NOT be used to cover signs.
shall only be as specifically described in Section 6E.03 ?? nu:ob L: SKTG Lon. .d;%verzspgoiei‘;ﬂglms:2$? dO xoz rzggeonee.fh efscme, 6. Duct tape or other adhesive material shall NOT be aoffixed to a sign face
Hand Signaling Devices in the TMUTCD. éoms?ruciw’o: oute qui ce ormatty i ed o oadway withou 7. Signs and anchor stubs shall be removed and holes backfilled upon completion of work.
SIGN SUPPORT WEIGHTS
2. When permanent regulatory or warning signs conflict with work zone conditions, 7 " " T . h ¢ Tahts to k ¢ + . h SHEET 4 OF 12
remove or cover the permanent signs until the permanent sign message matches : Ere Sign SUpports require The use of weignts To keep from turning over, € use Traffie
ey . X . . of sandbags with dry, cohesionless sand should be used. 3‘9 raftic
fhe roadway condifion. For defails for covering large guide signs see the 2. The sandbags will be tied shut to keep the sand from spilling and to maintain a Safety
24" 24" TS-CD standard. tant Taht . Division
gonstant weight, . } . Texas Department of Transportation Standard
3. When existing permanent signs are moved and relocated due to construction 3. Rock, concrete, iron, steel or other solid objects shall not be permitted
purposes, they shall be visible to motorists at all times. for use as sign support weights. .
4, If existing signs are to be relocated on their original supports, they shall be 4. Sandbags should weigh a minimum of 35 Ibs ond a maximum of 50 Ibs.
. N 5. Sandbags shal | be made of a durable material that tears upon vehicular
instal led on croshwc:_r+hy boses_ as sh_owm on the SMD Standard sheets. The signs impact, Rubber (such as tire inner tubes) shall NOT be used. BARR I CADE AND CONSTRUCT ION
F 24”% F 24" ::G‘(‘j mzef ;:e reqqueg m(‘)jn;mg hi‘%ms SZOW”#E” the BC Shiefs or;he iMD 6. Rubber ballasts designed for channelizing devices should not be used for
andards. 1§ work shou € pai Oor under The appropriate pay item Tor bal last on portable sign supports. Sign supports designed and manufactured
E“CKWOU”U " Red Background - Oronge relocating existing signs. with rubber bases may be used when shown on the CWZTCD Iist. TEMPORARY S I GN NOTES
egend & Border - Wnite Legend & Border - Block . . 7. Sandbags shall only be placed along or laid over the base supports of the
5. [If permanent signs are to be removed and relocated using temporary supports, traffic control device and shall not be suspended above ground level or
LN S S e VS 8 bk s e st oo e o s e ot e | ST T Ve el i st sy Sl b
. along the length o e skids to weigh down the sign support.
USAGE COLOR SIGN FACE MATERIAL heights shown on the BC, or the SMD standard sheets during construction. This work 8. ngdbogs shall NOT be placed under the skid and shall not be used to level BC ( 4 ) - 2 1
BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs. sign supports placed on slopes. . bo-21. dan v TXDOT [CK: TxDOT[ow: TXDOT o TxDOT
BACKGROUND ORANGE TYPE B, OR C, SHEETING 6. Any sign or traffic control device that is struck or damaged by the Contractor FLAGS ON SIGNS ©TxDOT November 2002 CONT | secT 108 HIGHWAY
LEGEND & BORDER | WHITE TYPE B OR C SHEETING or his/her construction equipment shall be replaced as soon as possible by the 1. Flags may be used to draw attention to warning signs. When used, the flag shall REVISIONS 0506] 02] 025 FM 60
Contractor to ensure proper guidance for the motorists. This will be subsidiary be 16 inches square or larger and shall be orange or fluorescent red-orange in 9-07 8-14 DIsT COUNTY SHEET NO.
LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to Item 502. color. Flags shall not be allowed to cover any portion of the sign face. 7-13  5-21 BRY BURLESON 20
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. " Sign K
% Maximum 2 2x6 B <
% Maximum x4 m ~— T & 12 sq. ft. of = [ &7 skid sjs| & Post :
21 sq. ft. of wood i N i sign face %6 ] K :
sign face post  2xg o X e :
B 21" 2x6 ol .
/ N } } \ = (QOC‘Z olo N
L o ol .
i L ) NG
i i ¥ o> it B
* X4Ax4 I . 3|2 I-go L 5
wood ax4 X 60 ax4 NHE ﬁ/:} desirable il desirable o
ost 790 block block HH NH Nk " :
\\\\\///// p l NH E . ke 18 o
Slo . . o
= HH il 34" min. in | optional Rd :
il Il Length of skids ma tle| 48" e strong soils, | reinforcing NH .
* %4x4 g Yy NH . HE 55 min, i i fo ol g
Top wood be increased for s|e| minimum ole min. N sleeve ————>is | o1 34" min. in of Dase
See BC(4) oot additional stability. NE oo weak soils. (1/2" larger HB strong sof s, See the CWZTCD X Post
1 p N oo than sign [y Wy . for embedment. || [¢
for sign 2x4 x 40" Top NH ol H 18" s 55" min. in o
30" heignht 04" See BC(4) K Anehor Stu s|e post) x s weak soils. q
i —7 i ! 2x4 b s|e nchor Stu oo o o
requirement - 2%6 fg;nggn gj x4 brace i (174" 1arger |3 Anchor Stub : .
Il requirement 3/8" bolts w/nuts NH than sign HE (174" larger s E
I il O <7 || or 3/8" x 3 1/2" post) ——=|3|: ;Zg:)s‘g” :
= = ; = = 1B (min.) lag s|e K R ;
° o)
— \\ *\R screws L L 3
40" 36" Front 4x4 block 4x4 block e (Ancnor St B aetntore:
Front Side Side (Direct Embedment) (Anchor Stub and Reinforcing Sleeve)) !!liig__gliéﬁﬂigﬁ;
Lap-splice/base
SKID MOUNTED WOOD SIGN SUPPORTS = SO
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS
Refer to the CWZTCD and the manufacturer’s installation procedure for each type sign support
The maximum sign square footage shall adhere to the manufacturer’s recommendation
Two post installations can be used for larger signs
16 sq. ft. or less of any rigid sign WEDGE ANCHORS
9 sq. ft. or less- substrate listed in section J.2.d of Both steel and plastic Wedge Anchor Systems as shown
e , excep plywood. on the andar eets may be used as temporary
Wmenexf;uded the CWZTCD + 5/8" pl d the SMD Standard Sheet b d T
thinwal | plasti 1/2" plywood is allowed. sign supports for signs up to 10 square feet of sign
ninwall plostic face. They may be set in concrete or in sturdy soils
sign only if approved by the Engineer. (See web address for
"Traffic Engineering Standard Sheets" on BC(1)).
& 3/8" x 3" gr. 5 polt
(2 per support) joining
sign panel and supports OTHER DES I GNS
MORE DETAILS OF APPROVED LONG/INTERMEDIATE
AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION
1200 sy et GENERAL NOTES
I (DO NOT SPLICE) 13/4 " x 1 3/4" x 129" @3/8 " X 3" gr. 1. Nails may be used in the assembly of wooden sign
- (hole to hole) 12 ga. support o] supports, but 3/8" bolts with nufs~or 3/8" x 31/2"
' 1 3/4" galv. round telescopes info sleeve 13/4 " x 1374 " x 129" f éggn:g?z; must be used on every joint for final
of with 5/16" holes B (hole to hole) . '
1 or 1 3/4" x 1 374" . . . ~ 12 ga. square : 2. No more than 2 sign posts shall be placed within a
o square tubing 1374 x 1374 x 52" (hole > perforqfed. M 7 ft. circle, except for specific materials noted on the
los to hole) 12 ga. square perforated tubing upright CWZTCD List
Upright must K o0 — - . . tubing diagonal brace o 2ol
+e\e§cope/+o ) ol [0 o © o 4o o o o o kJ 44ﬁ\\\\\\\\\‘\\\\\\\\\\\\\\‘. e — - 3. When project is completed, all sign supports and
DEOV\de 7 he\gh* L . . . Completely welded fogndcf?oms sho\\.be removed.ffom the project site
apbove  pavemen 48" |k U374 " x 1 374 " x 32" (role Z(hOTGZWXhE?SJ around tubing This will be considered subsidiary to Item 502.
W to hole) 12 ga. square perforated é; 12 ga. perforated
o —— fubing cross brace tubing skid 2" x 2" x 8" X See BC(4) for definition of "Work Duration."
: (hole to hole)
38" X 4-1/2 or 12 ga. square ¥ ¥ Wood sign posts MUST be one piece. Splicing wil
/ 5 BOLT (TYP )g ) a per forated NOT be allowed. Posts shall be painted white.
. fubing sleeve
. welded to skid [] See the CWZTCD for the type of sign substrate
pin at angle f 60 { that can be used for each approved sign support
needed to
<~ match sides!|ope
36 SHEET 5 OF 12
2.5' 3@ Traffic
Ds_a.fe_ty
gz ;‘, g;: ?2; on : I Texas Department of Transportation s,;",’,ﬂ;’;’d
. going in opposite .
N directions. Minimum 18" §
. weld, do not ° —2" x 2" x
: bock 111 puddle. : 12 go. BARRICADE AND CONSTRUCTION
weld a upright
K T E— TYPICAL SIGN SUPPORT
weld—— N weld starts here
starts 5
here weld 5’
;
SINGLE LEG BASE BC (5) -21
Side View
FILE: bc-21.dgn on: - TxDOT [CK:TXDOT[DW: TXDOT | ck: TXDOT
©7TxDOT November 2002 CONT [SECT JoB HIGHWAY
SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS 0508 02| 025 FI 60
9-07 8-14 DIsST COUNTY SHEET NO.
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 713 521 sy BURLESON 51
99
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WHEN NOT IN USE, REMOVE THE PCHS FROM THE RIGHT-OF -WAY OR PLACE THE POMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . ‘o
(The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
1. The Engineer/Inspector shall approve all messages used on portable N N o o o °
changeable message signs (PCMS). Phose ]: COﬂd|T|Oﬂ L|STS PhGSe 2= P055|b|e COmDOﬂeﬂT LlSTS
2. Messages on PCMS should contain no more than 8 words (about four to
?;gg*fﬁ;ﬂ?f;g per word), nof including simple words such os "T0, Road/Lane/Ramb Closure List o _ Action to Take/Effect on Travel Location Warning x ¥ Advance
3. Messages should consist of a single phase, or two phases that P Ofher Condition List List List List Notice List
alternate. Three-phase messages are not allowed. Each phase of the
message should convey a single thought, and must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
itsel f. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
4. Use the word "EXIT" to refer to an exit ramp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
"EXIT CLOSED." Do not use the term "RAMP."
5. Always use fhe roufe or m#ersfoﬂ? designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
olong with the number when referring fo o roodway. CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
6. Minen in use, fhe botfom of g stafionary PCMS message panel should be AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
a minimum 7 feet above the roadway, where possible
7. The message term "WEEKEND" should be used only if the work is to ~
start on Saturday morning and end by Sunday evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual days and hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX [-XX X SPEED MONDAY
is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
8. The Engineer/Inspector may select one of two options which are avail-
able for displaying a two-phase message on a PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E US XXX SPEED MAY XX
9. Do not "flash" messages or words included in a message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
should be steady burn or continuous while displayed
10. Do not present redundant information on a two-phase message; i.e., CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXX XXXX RIGHT MAY X-X
keeping two lines of the message the same and changing the third Iine
11. Do not use the word "Danger” in message. LANE LANE GRAVEL LANES USE FOR TO LANE XX PM -
12. Do not display the message "LANES SHIFT LEFT" or "LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
on a PCMS. Drivers do not understand the message
13. Do not display messages that scroll horizontally or vertically across NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS TO CAUTION FRI-SUN
14. The following ftable lists abbreviated words and fwo-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
are acceptable for use on a PCMS. Both words in a phrase must be
displayed fogather. Words or phrases not on fhis Iist should nof be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
abbreviated, Lnless shown in fhe TMUTCD. LANES CLOSED PAST NEXT DELAYS 70 SAFELY T0
15. PCMS character height should be at least 18 inches for trailer mounted
units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
should be legible from at least 600 feet at night and 800 feet in
daylight. Truck mounted units must have a character height of 10 inches EXIT RIGHT LN BUMP UsS XXX REDUCE END DRIVE NEXT
e Endth\J'ﬁ be{‘ig‘s‘ehﬂ'?rg ? ‘eqi* 420 fei;- boord rother th CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
. Each line of text shou e centered on the message board rather than
left or rignt justified. CLOSED X MILES XXX FT USE CARE AUG XX
17. 1f disabled, the PCMS should default to an illegible display that will
not alarm motorists and will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
bars is appropriate. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
XXXXXXXX STAY
WORD OR PHRASE | ABBREVIATION WORD OR PHRASE | ABBREVIATION BLVD % LANES SHIFT in Phase 1| must be used with STAY IN LANE in Phase 2. N % % See Application Guidelines Note 6.
CLOSED LANE X
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
Best Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
Sogéevord géég mondo{ NSEM 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT and ALL can be interchanged as appropriate
C“ @i o NO“TE N 2. The 1st phase (or both) should be selected from the 2. Roadway designations IH, US, SH, FM and LP can be interchanged as
anno or "Road/Lane/Ramp Closure List" and the "Other Condition List". appropriate
Center CTR Nor fhbound (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 and S) can
gggzérucfxon CONST AHD Parking PKING on Travel, Location, General Warning, or Advance Notice be interchanged as appropriate
Road RD Phase Lists". 4, Highway names and numbers replaced as appropriate
CROSSING KING Right Lane RT_LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY ond FREEWAY can be interchanged as needed.
Be*iu: Route BSL?UR RTE Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary
© o Service Road SERV_RD 5. If two PCMS are used in sequence, they must be separated by 7. FT and MI, MILE and MILES interchanged as appropriate.
East E Shou I der SHLDR o minimum of 1000 ft. Each PCMS shall be I|imited o two phases, 8. AT, BEFORE and PAST interchanged as needed.
Eastbound (route) E Slippery SLIP and should be understandable by themselves. 9. Distances or AHEAD can be eliminated from the message if a
Emergency i EMER South S 6. For advance notice, when the current date is within seven days location phase is used
Emergency Venicle | EMER VEH Southbound (route) S of the actual work date, calendar days should be replaced with
Entrance, Enter ENT Speed SPD days of the week. Advance notification should typically be for
Eig:izzwésne EégwiN Street ST no more than one week prior to the work.
Sunday SUN
XXXX Feet XXXX FT Telephone PHONE SHEET 6 OF 12 .
Fog Ahead FOG AHD Temporary TEMP 3@ Traffic
Freewoy FRNY, FWY Truredoy RS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR Satety.
E:fzzsy Blocked Eg? BLKD P E?W*OW” ¥SAEWNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) ITexasDepartmentofTransportation Standard
raffic
Hozordous Driving | HAZ DRIVING | [Trove|ors LA PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
oz dous Vot Tof AT Tuesday TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION BARRICADE AND CONSTRUCTION
Vehicle Ly LL‘)EEML‘Q%?S S;gigég OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS
Highvoy A VebicTes (o] VER VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- L Warning WARN
Ll = Wednesday WED FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Weight Limit WT LIMIT
unction e o 1. When Full Matrix PCMS signs are used, the character height and legibility/visibility requirements shall be maintained as listed in Note 15 under "PORTABLE
Junot | JCT st W
Left LFT Westbound Foutel W CHANGEABLE MESSAGE SIGNS" above. BC (6) -21
Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the "Flagger Symbol" (CW20-7) are represented graphically on the Full Matrix PCMS sign and, with the approval of the Engineer, it
Lane Closed LN CLOSED Will Not WONT shall maintain the legibility/visibility requirement |isted above. FLLE: bc-21..dgn on: TXDOT ‘W:TXDOT‘DM TXDOT | ck: TxDOT
Lower Level LWR LEVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, and shall not substitute ©TxDOT November 2002 CONT |sECT Jo8 HIGHWAY
Maintenance MAINT for, or replace that sign. REVISIONS 0506] 02 025 FM 60
Roadway 4. A full matrix PCMS may be used to simulate a flashing arrow board provided it meets the visibility, flash rate and dimming requirements on BC(7), for the 9-07 8-14 Py counTY pap——
designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13  5-21 BRY BURLESON 22
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1. Barrier Reflectors shall be pre-qualified, and conform fo the color and
reflectivity requirements of DMS-8600. A |ist of prequalified Barrier
Reflectors can be found at the Material Producer List web address
shown on BC(1).

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

LOW PROFILE CONCRETE
BARRIER (LPCB) USED
IN WORK ZONES

Barrier Reflector on

16" tall plastic bracket
\\\\ 4\\\\\\\\\\\§ LPCB is approved for use in work
3

zone locations, where the posted
speed is 45mph, or less. See
Roadway Standard Sheet LPCB

Max. spacing of barrier
reflectors is 20 feet.

Attach the delineators as per
manufacturer’s recommendations

Barrier
Ref lectors

LOW PROFILE CONCRETE BARRIER (LPCB)

CONCRETE TRAFFIC BARRIER

(CTB)

See D & OM (VIA)

3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors
shal | be mounted in approximately the midsection of each section of CTB
An alternate mounting location is uniformly spaced at one end of each
CTB. This will allow for attachment of a barrier grapple without
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 ftwo-way traffic, three barrier 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 barrier shall have one yellow reflective face, as shown in
the detail above

5. When CTB separates traffic traveling in the same direction, no barrier
reflectors will be required on top of the CTB.

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

7. Maximum spacing of Barrier Reflectors is forty (40) feet

8. Pavement markers or temporary flexible-reflective roadway marker tabs
shall NOT be used as CTB delineation

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

10.Missing or damaged Barrier Reflectors shall be replaced as directed
by the Engineer.

11.Single slope barriers shall be delineated as shown on the above detail.

Install a minimum of
3 Barrier Reflectors
as per manufacturer’s
recommendations.

DELINEATION OF END TREATMENTS

END TREATMENTS FOR
CTB"S USED
IN WORK ZONES

End treatments used on CTB’s in work zones
shal | meet the apppropriate crashworthy
standards as defined in the Manual for
Assessing Safety Hardware (MASH). Refer

to the CWZTCD List for approved end
treatments and manufacturers

BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS

FFINLEE

WARNING LIGHTS

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

2. Warning lights shall NOT be installed on barricades

3. Type A-Low Intensity Flashing Warning Lights are commonly used with drums. They are intended to warn of or mark a potentially hazardous
area. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "FL". The Type A Warning Lights shall
not be used with signs manufactured with Type By or C; Sheeting meeting the requirements of Departmental Material Specification DMS-8300

4. Type-C and Type D 360 degree Steady Burn Lights are infended to be used in a series for delineation to supplement other traffic control

o) o devices. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "SB"
5.
6

The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices.

. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning |ight manufacturer will
certify the warning |ights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights
When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside

The location of warning lights and warning reflectors on drums shall be as shown elsewhere in the plans.

®© ~

Type € Worning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS

approved substitute mounted on @ 1.
drum adjacent to the travel way. 2.

Type A flashing warning lights are intended to warn drivers that they are approaching or are in a potentially hazardous area

Type A random flashing warning |ights are not intended for delineation and shall not be used in a series

A series of sequential flashing warning lights placed on channelizing devices to form a merging taper may be used for delineation. If 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 |ight shall be €5 flashes per minute, plus or minus 10 flashes.

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

5. Type A, Type C and Type D warning lights shall be installed at locations as detailed on other sheets in the plans

6. Warning lights shall not be installed on a drum that has a 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

1. A warning reflector or approved substiftute may be mounted on a plastic drum as a substitute for a Type C, steady burn warning light at the
discretion of the Contractor unless otherwise noted in the plans

2. The warning reflector shall be yellow in color and shall be manufactured using a sign substrate approved for use with plastic drums |isted
on the CWZTCD

3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches

Round reflectors shall be fully reflectorized, including the area where attached to the drum.

Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it

attaches to the drum

The side of the warning reflector facing approaching traffic shall have sheeting meeting the color and refroreflectivity requirements for

DMS 8300-Type B or Type C.

7. When used near ftwo-way fraffic, both sides of the warning reflector shall be reflectorized

The warning reflector should be mounted on the side of the handle nearest approaching traffic

9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements.

Warning reflector may be round
or square.Must have a yellow
reflective surface area of at least
30 square inches

[GIEN

[

Arrow Boards 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.

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

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

3. The Engineer/Inspector shall choose all appropriate 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

[ ] [ ]
[ ] [ ]
[ ] [ ] [ ]
[ ] [ ]
[ ] °
. . OR .
®
[ ] [ ]
[ ] [ ]
[ ]
[ ] [ ]
[ ] [ ] [ ] ° °
[ ] [ ]

4 CORNER CAUTION ALTERNATING DIAMOND CAUTION e o

[ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ]

[ ] o o o [ ] o 6 0 0 o [ ] [ ] [ ] [ ]

[ ] [ ] [ ] [ ] [ ] [ ]

[ J [ J [ ] [ ] [ ] [ ]

DOUBLE ARROW RIGHT/LEFT ARROW RIGHT/LEFT

SEQUENTIAL CHEVRON

(right chevron shown
left is similar)

(right arrow shown;
left is similar

5. The "CAUTION" display consists of four corner lamps flashing simultaneously, or the Alternating
Diamond Caution mode as shown

6. The straight line caution display is NOT ALLOWED

7. The Flashing Arrow Board shall be capable of minimum 50 percent dimming from rated Iamp voltage
The flashing rate of the lamps shall not be less than 25 nor more than 40 flashes per minute

8. Minimum lamp "on time" shall be approximately 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 standard; however, the sequential chevron
display may be used during daylight operations

11. The Flashing Arrow Board shall be mounted on a vehicle, frailer 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
flash rate and dimming requirements on this sheet for the same size arrow

14. Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roadway
to bottom of panel.

REQUIREMENTS
MINIMUM
MINIMUM | MINIMUM NUMBER
VISIBILITY
TPE] “size | oF paneL Lawps |V >0k T ATTENTION WHEN NOT IN USE, REMOVE
- Flashing Arrow Boards THE ARROW BOARD FROM THE
B 30 x 60 13 3/4 mile shal | be equipped with RIGHT-OF -WAY OR PLACE THE
- automatic dimming devices. ARROW BOARD BEHIND CONCRETE
C |48 x96 5 1 mile o TRAFFIC BARRIER OR GUARDRAIL.

FLASHING ARROW BOARDS

SHEET 7 OF 12
=t Sty
l;yafe;y
. vision
TRUCK-MOUNTED ATTENUATORS ITe"as Department of Transportation Standard

1.

. A TMA should be used anytime that it can be positioned

Truck-mounted attenuators (TMA) used on TxDOT facilities
must meet the requirements outlined in the Manual for
Assessing Safety Hardware (MASH)

Refer to the CWZTCD for the requirements of Level 2 or
Level 3 TMAs

Refer to the CWZTCD for a list of approved TMAs

TMAs are required on freeways unless otherwise noted

in the plans.

BARRICADE AND CONSTRUCTION
ARROW PANEL, REFLECTORS,
WARNING LIGHTS & ATTENUATOR

30 to 100 feet in advance of the area of crew exposure
without adversely affecting the work performance

BC(7)-21

The only reason a TMA should not be required is when a work

! X FiLes bc-21.dgn on: TxDOT [eks TXDOT[ows TxDOT [exs TxDOT
area is spread down the roadway and fthe work crew is an
extended distance from the TMA. ©TxDOT November 2002 CONT |SECT Jos HIGHWAY
REVISIONS 0506| 02 025 FM 60
9707 8-14 DIsST COUNTY SHEET NO.
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GENERAL NOTES

1.

For long term stationary work zones on freeways, drums shall be used as
the primary channelizing device

For intermediate ferm stationary work zones on freeways, drums should be
used as the primary channelizing device but may be replaced in tangent
sections by vertical panels, or 42" two-piece cones. In tangent sections
one-piece cones may be used with the approval of the Engineer but only
if personnel are present on the project at all times to maintain the
cones in proper position and location

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

Drums and all related items shall comply with the requirements of the
current version of the "Texas Manual on Uniform Traffic Control Devices"
(TMUTCD) and the "Compliant Work Zone Traffic Control Devices List"
(CWZTCD).

Drums, bases, and related materials shall exhibit good workmanship and
shal | be free from objectionable marks or defects that would adversely
affect their appearance or serviceability

The Contractor shall have a maximum of 24 hours to replace any plastic
drums identified for replacement by the Engineer/Inspector. The replace-
ment device must be an approved device

GENERAL DESIGN REQUIREMENTS

Pre-qualified plastic drums shall meet the following requirements

1.

9.

Plastic drums shall be g two-piece design; the "body" of the drum shal
be the top portion and the "base" shall be the bottom.

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

Plastic drums shall be constructed of lightweight flexible, and
deformable materials. The Contractor shall NOT use metal drums or
single piece plastic drums as channelization devices or sign supports
Drums shal |l present a profile that is a minimum of 18 inches in width
at the 36 inch height when viewed from any direction. The height of
drum unit (body installed on base) shall be a minimum of 36 inches and
a maximum of 42 inches

The top of the drum shall have a built-in handle for easy pickup and
shall be designed to drain water and not collect debris. The handle
shal | have a minimum of two widely spaced 9/16 inch diameter holes to
al low attachment of a warning light, warning reflector unit or approved
compliant sign

The exterior of the drum body shall have a minimum of four alternating
orange and white retroreflective circumferential stripes not less than
4 inches nor greater than 8 inches in width, Any non-reflectorized
space between any two adjacent stripes shall not exceed 2 inches in
width,

Bases shall have a maximum width of 36 inches, a maximum height of 4
inches, and a minimum of two footholds of sufficient size to allow base
to be held down while separating the drum body from the base

Plastic drums shall be constructed of ultra-violet stabilized, orange
high-density polyethylene (HDPE) or other approved material.

Drum body shall have a maximum unbal lasted weight of 11 Ibs.

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

RETROREFLECTIVE SHEETING

FFINLEE

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

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

BALLAST

1. Unbal lasted bases shall be large enough to hold up to 50 Ibs. of sand
This base, when filled with the ballast material, should weigh between
35 Ibs (minimum) and 50 Ibs (maximum). The ballast may be sand in one
to three sandbags separate from the base, sand in a sand-filled plastic
base, or other ballasting devices as approved by the Engineer. Stacking
of sandbags will be allowed, however height of sandbags above pavement
surface may not exceed 12 inches

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

3. Recycled truck tire sidewalls may be used for ballast on drums approved
for this type of ballast on the CWZTCD Iist

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

5. When used in regions susceptible to freezing, drums shall have drainage
holes in the bottoms so that water will not collect and freeze becoming
a hazard when struck by a vehicle

6. Ballast shall not be placed on top of drums

7. Adhesives may be used to secure base of drums to pavement

Handle

Top should not

allow collection
of water or
debris

18" min

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

min

36"
42"

4"
g
(typ)

max

4" max

min
max

2" max

Each drum shall have

a minimum of 2 orange
and 2 white stripes
using Type A or Type B
retroreflective
sheeting with the

top stripe being
orange.

Taper to allow
for stacking a
minimum of 5

drums \ /

This detail is not intended
for fabrication. See note 3
and the CWZTCD Iist for
providers of approved
Detectable Pedestrian
Barricades

Continuous smooth

36" rail for hand trailing

Detectable Edge

2i::% 2" Max

DETECTABLE PEDESTRIAN BARRICADES

1.

When existing pedestrian facilities are disrupted, closed, or
relocated in a TTC zone, the temporary facilities shall be
detectable and include accessibility features consistent with
the features present in the existing pedestrian facility. Refer
to WZ(BTS-2) for Pedestrian Control requirements for Sidewalk
Diversions, Sidewalk Detours and Crosswalk Closures

Where pedestrians with visual disabilities normally use the
closed sidewalk, a Detectable Pedestrian Barricade shall be
placed across the full width of the closed sidewalk instead
of a Type 3 Barricade

Detectable pedestrian barricades similar to the one pictured
above, longitudinal channelizing devices, some concrete
barriers, and wood or chain |ink fencing with a continuous
detectable edging can satisfactorily delineate a pedestrian
path.

Tape, rope, or plastic chain strung between devices are not
detectable, do not comply with the design standards in the
"Americans with Disabilities Act Accessibility Guidelines
(ADAAG) " and should not be used as a control for pedestrian
movements

Warning lights shall not be attached to detectable pedestrian
barricades.

Detectable pedestrian barricades should use 8" nominal barricade
rails as shown on BC(10) provided that the top rail provides
a smooth continuous rail suitable for hand trailing with no
splinters, burrs, or sharp edges.

NN

See Bal last
Note 3

[ )

18" x 24" Sign 12" x 24"
(Maximum Sign Dimension) Vertical Panel
Chevron CW1-8, Opposing Traffic Lane mount with diagonals
Divider, Driveway sign D70a, Keep Right sloping down towards
R4 series or other signs as approved travel way
by Engineer

Plywood, Aluminum or Metal sign
substrates shall NOT be used on
plastic drums

SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
ON PLASTIC DRUMS

1. Signs used on plastic drums shall be manufactured using
substrates |isted on the CWZTCD

2. Chevrons and other work zone signs with an orange background
shal | be manufactured with Type By or Type C¢ Orange
sheeting meeting the color and retroreflectivity requirements
of DMS-8300, "Sign Face Material," unless otherwise
specified in the plans

3. Vertical Panels shall be manufactured with orange and white
sheeting meeting the requirements of DMS-8300 Type A or Type B
Diagonal stripes on Vertical Panels shall slope down toward
the intended fraveled lane

4, Other sign messages (text or symbolic) may be used as
approved by the Engineer. Sign dimensions shall not exceed
18 inches in width or 24 inches in height, except for the R9
series signs discussed in note 8 below

5. Signs shall be installed using @ 1/2 inch bolt (nominal)
and nut, two washers, and one locking washer for each
connection

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

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

8. R9-9, R9-10, R9-11 and R9-11a Sidewalk Closed signs which

are 24 inches wide may be mounted on plastic drums, with
approval of the Engineer
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8" 1o 12" 8" to 12" 8" to 12" 8" to 12" 12° 1. The chevron shall be a vertical rectangle with a
ksAAAAAAAAAAeﬂ minimum size of 12 by 18 inches.
‘ ‘ 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
o
z g change of alignment with the direction of travel 1. Work Zone channelizing devices il lustrated on this sheet may be installed
= — and provide additional emphasis and guidance for in close proximity to traffic and are suitable for use on high or low
é e g 18" vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spacing and
S 4" = | £ Min. horizontal alignment of the roadway. placement is uniform and in accordance with the "Texas Manual on Uniform
See 24" | = See - v 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). . .
45€j note 7 min g 45° 4+ note 7 N 3 side of a sharp curve or furn, or on the far side 2. Channelizing devices shgwn on this sheet may hove a drwvgo?\e, f\¥ed or
2 S] of an intersection. They shall be in line with por#ob\g ?Gsei The requirement for self-righting channelizing devices must
° “ g and at right angles to approaching traffic. be speclfjed in The General NoTes Qr other plan sheets.
e 4 = Spacing should be such that the motorist always 3. Channelizing devwceg gm se\fjr\ghfwmg supports sﬁou\d be used in work %one
v (ML iz eI vew, il the chrg in ol et
2 o eliminates its need
© ? . . difficult to maintain. Locations of these devices shall be detailed else-
Fixed Base surface & . < . 4. To be effective, the chevron should be visible where in the plans. These devices shall conform to the TMUTCD and the
W/ Approved MounT  Roadway B P { E 36 for af least 500 feet. "Compl fant Work Zone Traffic Control Devices List" (CHZTCD).
Adhesive y// Surface R PP ] 44)&2 5. Chevrons shall be orange with a black nonreflec- 4. The Contractor shall maintain devices in a clean condition and replace
~ T‘\>/c/5§ /<\<§7 A 2 1 tive legend. Sheeting for the chevron shall be domogedt nonreflective, faded, or broken devices omdibuses as requlred by
retroreflective Type Bf  or Type Cr conforming to the Engineer/Inspector. The Contractor shall be required fo maintain proper
18" Self-righting W Departmental Material Specification DMS-8300, device spacing and alignment
Support 12" minimum =l unless noted otherwise. The legend shall meet the 5. Portable bases shall be fabricated from virgin and/or recycled rubber. The
v Zmbigmm* — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
FIXED ep Fixed Base w/ Approved Adnesive 6. For Long Term Stationary use on tapers or 6. Eoiemenf$iurfgﬁes_sho\\$?e ?fepgred \: g momnerdf:Ef ensures*propir bonding
_— (Driveable Base, or Flexible traonsitions on freeways and divided highways, etween the gdnesives, The Tixed mount bases an € pavement surtace.
(Rigid or self-righting) Support can be used} self-righting chevrons may be used to supplement Adheswvez ihq“ be prepared and opplied according fo fhe manufacturer’s
. . recommendations
DRIVEABLE Plastic drums but not to replace plastic drums. 7. The installation and removal of channelizing devices shall not cause
detrimental effects to the final pavement surfaces, including pavement
Vertical P s (WPs) " 4 to ch ¥ surface discoloration or surface integrity. Driveable bases shall not be
ertical Fanels 8l are normally useéd To channelize permitted on final pavement surfaces. The Engineer/Inspector shall approve
" " froffic or d\vwde‘opposwr.wg \omes.of fr.m“f\c.. R M all application and removal procedures of fixed bases.
8" to 12 VP's may be used in daytime or nighttime situations
%;44444% 5? They may be used at the edge of shoulder drop-offs and
—_— other areas such as lane transitions where positive
daytime and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
4 Manual for additional requirements on the use VP's
R for drop-offs
2& See VP's should be mounted back to back if used at the edge Minimum Suggested Max imum
min. 4 note 7 36" of cuts adjacent to two-way two lane roadways. Stripes Desirable Spacing of
min. are to be reflective orange and reflective white and zii;if Formula Taper Lengths Chonnel izing
should always slope downward toward the travel lane. * X Devices
4" VP's used on expressways and freeways or other high 10° 117 127 Oon a Oon a
speed roadways, may have more than 270 square inches Of fset|0ffset|Offset| Taper | Tangent
of retroreflective area facing traffic. 30 o] 1507 1657| 180" 30 60’
Self-righting supports are available with portable base. S ” ” ” ” ”
See "Compliant Work Zone Traffic Control Devices List" 35 L= 60 2057| 2257] 245 35 70
(CWZTCD). 40 265°| 295" | 3207 40' 80"
Sheeting for the VP's shall be retroreflective Type A or 45 450 | 495 540" 457 90"
Type B conforming to Departmental Material Specification - S - - -
R DMS-8300, unless noted otherwise. 50 500 550"] 600 50 100
.. . ) Where the height of reflective material on the vertical 55 550"| 605'| 660" 557 1107
(Rigid or self-righting) panel is 36 inches or greater, a panel stripe of L=WS ; ” ” 7 ”
6 inches shall be used. LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600" | 660"| 720 60 120
PORTABLE ] ] ] ] . 65 650"| 715"| 780’ 65 130
1. LCDs are crashworthy, lightweight, deformob[e devices fhoT are h\gh\y vwswb\en have ggod target value and 70 700’ | 7707 ] 840" 70" 140
can be connected ftogether. They are not designed to contain or redirect a vehicle on impact. - -
VERTICAL PANELS (VPs) 2. LCDs may be used instead of o line of cones or drums. ‘ ‘ o . 75 750’ | 825" 900 75 150
3. LCDs shall be placed in accordance to application and installation requirements specific to the device, and 80 800’ | 880'| 960’ 80’ 160’
used only when shown on the CWZTCD Iist
4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. XX Taper lengths have been rounded of f
5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers LiLemg+h of Taper (FT.) W=Width of Offset (FT.
S=Posted Speed (MPH)
on BC(7) when placed roughly parallel to the travel lanes.
. . Lo 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
1. 22???é2$;;;OZZ‘V?CE?ZeZ%E‘MZZ?O(Sgﬁe)erirz izif:mg TESQ?%;ZELEEQE;;?!G:;Z EST‘b?g;;gdggigésdgi-izowm on BC(10). Place reflective sheeting SUGGESTED MAXIMUM SPACING OF
normal one-way roadway section to two-way ree.
operation. OTLD’'s are used on temporary CHANNEL IZING DEVICES AND
10" cWe-4 centerlines. The upward and downward arrows MINIMUM DESIRABLE TAPER LENGTHS
e on the sign’s face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
- R traffic on either side of the divider. The

Panels

C:) mounted

back to back
18"
Z”%

Portable
36" Fixed or
Driveable Base
may be used,
or may be
mounted
on drums.

=l

base is secured to the pavement with an
adhesive or rubber weight to minimize movement
caused by a vehicle impact or wind gqust

2. The OTLD may be used in combination with 42"
cones or VPs

3. Spacing between the OTLD shall not exceed 500
feet. 42" cones or VPs placed between
the OTLD’s should not exceed 100 foot spacing

4, The OTLD shall be orange with a black non-
reflective legend. Sheeting for the OTLD shal
be retroreflective Type Bf or Type Cgconforming
to Departmental Material Specification DMS-8300
unless noted otherwise. The legend shal |l meet
the requirements of DMS-8300

OPPOSING TRAFFIC LANE DIVIDERS (OTLD)

1. Water ballasted systems used as barriers shall not be used solely to channelize road users
work space per the appropriate Manual for Assessing Safety Hardware (MASH) crashworthiness requirements based on

roadway speed and barrier application

2. Water ballasted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation
or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings
3. Water ballasted systems used as barriers shall be placed in accordance to application and installation requirements

specific to the device, and used only when shown on the CWZTCD Iist

4. Water ballasted systems used as barriers should not be used for a merging taper except in low speed (less than 45 MPH)
urban areags. When used on a faper in a low speed urban area, the taper shall be delineated and the taper length
should be designed to optimize road user operations considering the available geometric conditions.

5. When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be attenuated

as per manufacturer recommendations or flared to a point outside the clear zone

but also to protect the

of the unit shall not be less than 32 inches in height

If used to channelize pedestrians, longitudinal channelizing devices or water ballasted
systems must have a continuous detectable bottom for users of long canes and the top

HOLLOW OR WATER BALLASTED SYSTEMS USED AS

LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS
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PE 3 BARRICADES

1.

TYPICAL STRIPING DETAIL FOR BARRICADE RAIL

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

used in the construction of Type 3 Barricades

Type 3 Barricades shall be used at each end of construction

projects closed to all traffic

Barricades extending across a roadway should have stripes that slope
downward in the direction toward 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 barricade
Where no furns are provided at a closed road, striping should slope
downward in both directions toward the center of roadway

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

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

Barricades shall not be placed parallel to traffic unless an adequate
clear zone is provided

Warning lights shall NOT be installed on barricades

. Where barricades require the use of weights to keep from turning over

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

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

Barricades shal | NOT
be used as a sign support.

Minimum

nominal Reflective
459 /\/\/ Sheeting
6" 6" 7 inches

Each roadway of a
divided highway shall be
barricaded in the same manner

PERSPECTIVE VIEW

The three rails on Type 3 barricades
shall be reflectorized orange and
reflective white stripes on one side

facing one-way traffic and both sides

for two-way traffic

Barricade striping should slant

downward in the direction of detour

Signs should be mounted on independent supports at a 7 foot
mounting height in center of roadway. The signs should be a

minimum of 10 feet behind Type 3 Barricades
Advance signing shall be as specified elsewhere in the plans

TYPE 3 BARRICADE

(POST AND SKID)

. [ [}

Roadway

G20-6T

N

=)
9 %
——— o
ED E
G K
, | 2
10 % g 4%
M M m £l 8 7
il Il [ % § o I
5l re
2o .
c8| 8 i
8" max. length Type 3 Barricades = —
<8 2

TYPICAL APPLICATION

PLAN VIEW

& S

PLAN VIEW

These drums
are not required
on one-way roadway

/

CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

Typical

Plastic Drum

PERSPECTIVE

=

VIEW

. Where positive redirectional

capability is provided, drums
may be omitted

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

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

. When the shoulder width is greater

than 12 feet, steady-burn lights
may be omitted if drums are used.
Drums must extend the length

of the culvert widening

LEGEND

Plastic drum

or yellow warning reflector

@ele

Steady burn warning |ight
or yellow warning reflector

Increase number of plastic drums on the
side of approaching traffic if the crown

width makes it necessary

(minimum

and maximum of 4 drums)

of 2

FFINLEE

4" min., 8 max. t-q"
- = iI::“ min.
W & & & & & & & P 2" min.
E: " min.
LA A A L LA L& & & 4 28"
//» min
stiffener (4N 4 &V & & & & & 4
AN Flat rail
Stiffener may be inside or outside of support, but no more than r
2 stiffeners shall be allowed on one barricade
TYPICAL PANEL DETAIL Two-Piece cones
FOR SKID OR POST TYPE BARRICADES
Alternate
Alternate (ﬂ)
Approx. Drums, vertical panels or 42" cones Approx. (ﬂ:
‘ 50" ‘ at 50’ maximum spacing ‘ 50" ‘
Min. 2 drums Min. 2 drums 1.
or 1 Type 3 or 1 Type 3
barricade <H> barricade 2
@ ;
o O o m] m] a,
On one-way roads Desirable
downstream drums stockpile location .. .
or barricade may be is outside Channelizing devices parallel To #Toff\c 5
. should be used when stockpile is .
omitted here clear zone. .
within 30" from travel lane
<o
- - - - - - - - - - - - 6.
=>
1.
TRAFFIC CONTROL FOR MATERIAL STOCKPILES

CONES

min. orange

min.

min. white

min.

min. orange

min.

min. white
42"
min

L

One-Piece cones

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

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

Traffic cones and tubular markers shall be predominantly orange, and
meet the height and weight requirements shown above

. One-piece cones have the body and base of the cone molded in one consolidated

unit. Two-piece cones have a cone shaped body and a separate rubber base

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

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

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

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

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

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

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

and shape

2" max
3" min
2" to

3" min

6"

28"
min.

I

Tubular Marker
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WORK ZONE PAVEMENT MARKINGS

GENERAL

REMOVAL OF PAVEMENT MARKINGS

1.

The Contractor shall be responsible for maintaining work zone and
existing pavement markings, in accordance with the standard
specifications and special provisions, on all roadways open to traffic
within the CSJ limits unless otherwise stated in the plans

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

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

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

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

When standard pavement markings are not in place and the roadway
is opened to fraffic, DO NOT PASS signs shall be erected to mark
the beginning of the sections where passing is prohibited and
PASS WITH CARE signs at the beginning of sections where passing
is permitted.

A1l work zone pavement markings shall be installed in accordance
with Item 662, "Work Zone Pavement Markings. "

RAISED PAVEMENT MARKERS

1.

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

All raised pavement markers used for work zone markings shall meet

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

Material Specification DMS-4200 or DMS-4300

PREFABRICATED PAVEMENT MARKINGS

1.

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

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

MAINTAINING WORK ZONE PAVEMENT MARKINGS

1.

The Contractor will be responsible for maintaining work zone pavement
markings within the work limits

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

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

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

1.

o

Pavement markings that are no longer applicable, could create confusion
or direct a motorist toward or into the closed portion of the roadway

shall be removed or obliterated before the roadway is opened to traffic

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

Pavement markings shall be removed to the fullest extent possible

so as not to leave a discernable marking. This shall be by any method
approved by TxDOT Specification Item 677 for "Eliminating Existing
Pavement Markings and Markers"

The removal of pavement markings may require resurfacing or seal
coating portions of the roadway as described in [tem 677

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

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

Over-painting of the markings SHALL NOT BE permitted

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

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

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

markings for periods less than two weeks when approved by the Engineer

Temporary Flexible-Reflective
Roadway Marker Tabs

TOP VIEW FRONT VIEW

Wi

Adhesive pad

Height of sheeting
is usually more than
1/4" and 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 roadwagy marker tabs used as guidemarks
shall meet the requirements of DMS-8242.

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

A. Select five (5) or more tabs at 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 an asphaltic pavement in a
straight line. Using a medium size passenger vehicle or pickup
run over the markers with the front and rear tires at a speed

of 35 to 40 miles per hour, four (4) times in each direction. No

more than one (1) out of the five (5) reflective surfaces shall
be lost or displaced as a result of this test

3. Small design variances may be noted between tab manufacturers

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

DEPARTMENTAL MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFFIC BUTTONS DMS-4300
EPOXY AND ADHESIVES DMS-6100

SIDE VIEW
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
TEMPORARY REMOVABLE, PREFABRICATED
PAVEMENT MARKINGS DMS-8241
TEMPORARY FLEXIBLE, REFLECTIVE
ROADWAY MARKER TABS DMS-8242

A

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

1. Raised pavement markers used as guidemarks shall be from the approved

product |ist, and meet the requirements of DMS-4200

2. Al'l temporary construction raised pavement markers provided on a
project shall be of the same manufacturer

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

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

SHEET

11

OF

12

list of prequalified reflective raised pavement markers,
non-reflective traffic buttons,
pavement markings can be found at the Material
web address shown on BC(1).

roadway marker tabs and other
Producer List

=t

I Texas Department of Transportation

Traffic
Safety
Division
Standard

BC(11)-21

BARRICADE AND CONSTRUCTION
PAVEMENT MARKINGS

FILE: bc-21.dgn on: - TxDOT [CK:TXDOT[DW: TXDOT | ck: TXDOT
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PAVEMENT MARKING PATTERNS

10 to 12" <ﬁ

—_— —_— Y

~
E> Yel low P vYellow &7

Type I1-A-A

a 0 oQoooo

0oooa ooood ooo0
DOOODiﬁO{DOOODOOOWD
;: Type 1[-A-A

10 fo 12"

oo ooo

<

O o0ooQgo
O o0ooQgo

Type Y buttons

REFLECTORIZED PAVEMENT MARKINGS - PATTERN A

RAISED PAVEMENT MARKERS - PATTERN A

|

— . —

Yel low

f

0> 4 to 8"

Type II-A-A
[e}e) %O oo o o OQO OoDoOo0oOOodoO0OO0ODOODO0OO0ODO
[o2e) O O 0O o/o a T 0onol ogoa gogono
Type Y ! D$\\\\\\\\\?Xf 4/?
6 to 8" Type II1-A-A

e

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B

buttons
RAISED PAVEMENT MARKERS - PATTERN B

Pattern A is the TXDOT Standard, however Pattern B may be used if opproveq by the Engineer

Prefabricated markings may be substituted for reflectorized pavement markings

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

TWO-WAY HIGHWAYS

Type I-C

/

onoooopDooopDoooOoObpDoOoOoOODOOOODOOLODOOCODBDOOODODOOODO o Qo
Wit <i§ <b Type W buttons Type 1-C or 1I-C-R
_— Ire _— Yel | ow _— _— goooa gooon O DOE(/ gooon goooa
<ib Type I7Aﬁ\\j Type Y buttons
O 0O Oo0OOoO0OOo0 oo OO0OO0OD0DO0OO0O0O0OD0O0OO0O0O00OD0O0O0O0OO0OO0O0O0OO0OO0O0O0OO0O0aO0 o 0O
O0OoOo0oo0onOo oo oOoopgoooOpDooonpooonooo oooonooooan o0
[Z> Ye“oaf’ §:> Type I-A Type Y buffonsz’p
= Wh ‘ te = = =_— gogono pooon DOQ¥ oooon oooon
ﬁ>> §7 q:> Type W buttons Type I-C or II-C-R
oOopopoooOpODoOO0OO0ODbDOOCODODOOODOOODOODO oo oo EKO O OoOOoooa0n o0
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS \Type [-C
Prefabricated markings may be substituted for reflectorized pavement markings
EDGE & LANE LINES FOR DIVIDED HIGHWAY
< Type W buttons D’/nype I-C
Whit /7g§§§§ e e [mlelalela] gogoo *\\Domom godo goood [ulclulelu}
re <z Type 11-A-A Type Y buttons
OODOOO%ODOOODOOODOOODO%DOOODOOODOOODOOOD
%" ooQg o oo Oo0oopgoooOpgooonooonoo oOnooooOoooOdoooOonOoooa0n
—_— = = Yellow = gooon pooon opoon oooonq oooono pooon
white” A/P
Type W buttons Type I-C

REFLECTORIZED PAVEMENT MARKINGS

Prefabricated markings may be substituted for reflectorized pavement markings

RAISED PAVEMENT MARKERS

LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

DOUBLE RAISED

PAVEMENT
MARKERS

NO-PASSING

REFLECTORIZED
PAVEMENT

LINE

60" + 3" Type I1-A-A Type Y buttons

Lmj oho ooEDoo%omo
o o o o

177D o O o O o o o O o
4"

-
3

4 to 12"

e~ _
MARK INGS 4 to 12 r$
Yel low
Type I-C , I-A or II-A-A Type W or Y buttons
SOL1D OOELINE B oo g 0% oo 0“5 0 0 00 0o
MARKERS
LINES OR SINGLE 60" + 3"
REFLECTORIZED
NO-PASSING LINE PAVEMENT
MARKINGS

White or Yellow

WIDE
LINE

(FOR LEFT TURN CHANNELIZING LINE
OR CHANNELIZING LINE USED TO
DISCOURAGE LANE CHANGING.)

Type 1-C Type W buttons
s Lu/o S 5000 00 o%o 6 o o
MARKERS TD 0 o o o o o o o o o o o o

REFLECTORIZED
PAVEMENT
MARKINGS

White

30"+ 3" Type 1-C or I1-A-A 30"+/-3"
CENTER RATSED Doooan 0oQao o \D oooaQ
PAVEMENT ’ ’
LINE MARKERS }(—10/ 9‘% 307 H‘ Type W or %
Y buttons
OR
F%4444'4O/ * 1/444444444%
LANE REFLECTORIZED O _-- O _-
PAVEMENT e
LINE MARK INGS F%,WO/ e 30/f:::::;\\\\\\\\\\\////f White or Yellow
BROKEN Type I-C or .IIfAfA
(when required)
RAISED m] m] m] m] LYo m] m] m] m]
PAVEMENT [ O ] 1-2 O O O O /; O
MARKERS
AUXILIARY 3 9’ Type I-C or II-C-R
OR
LANEDROP e
L INE REFLECTORIZED - -

PAVEMENT

MARK INGS 3’ 9

REMOVABLE MARKINGS
WITH RAISED
PAVEMENT MARKERS

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

Raised Pavement Markers

200 + 17
Centerline only - not fo be used on edge |ines

SHEET 12 OF 12

<

_— _— _— _—
Suwnite” &
_— _— _— _—
Yel low
_— _— _— _—
_= =——7] =] _=
i> N white”

REFLECTORIZED PAVEMENT MARKINGS

Prefabricated markings may be substituted for reflectorized pavement markings

Type W buttons Type I-C <Zj
goaoon oogoo ‘EDOD %OD goaon goooao
O ooOooooan o o 0O oopoDooopooopooonOOOODOCOOCDOOCODOOODO
goooa oooono oooen gooooo gooooo gooon

Type Y buttons Type TI-A-A
goaon gooon ooooo goooa gooon

gooono
0Ooogoooan OopDooopoOooOoOODbDOOOOOCOODOTOOODOOODOOODOOo

>

goooo ooooo

opoon oomon
q:> Type W bu++om54/’p

DODOE\
Type I-C

o o 0O

goooo

RAISED PAVEMENT MARKERS

TWO-WAY LEFT TURN LANE

=t Satety
Ds_afe_ty
I Texas Department of Transportation St;",’,ﬂg;’d

BARRICADE AND CONSTRUCTION

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

PAVEMENT MARKING PATTERNS

BC(12) -21
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END LEGEND
ROAD WORK Channelizing rzzz=2|Type 3 Barricade g 8 Channelizing Devices
Devices
G20-2 Truck Mounted
48" X 24" (See note Z)A I:[HD Heavy Work Vehicle AN Attenuator (TMA)
\ (see note 2) A \ ‘ Trailer Mounted - Portable Changeable
‘ Bt Flashing Arrow Board " Message Sign (PCMS)
_ I
| RCEL - | END = |Sign <7;| Traffic Flow
Frlogs: TV md 4 ™ ROAD WORK \
See note 1) @ cr_wme\ izing Flag Flagger
q"’) S Devices A G20-2 I
‘ —|E (See note 2) ‘ " !
48" X 24
@ G é g ‘ M \. (See note 2)A ‘ DM”]"WET Sugges#gd Max i mum Minimum
ol | u u I Posted| Formula oS Spacing of Sign Suggested
CW20-1D \ 8l o - = 48" X 48" o |m ‘ n Speed Taper Lengths Channelizing Spacing |Longitudinal
" B E| > @ o (Flags- » * % Devices N Buffer Space
48" X 48 o | O| ¢ ole % . - - X g
(Flags- 2 ©5e See note 1) —la 10 11 12 on a on a Distance
Seegnofe 5 @ @ 3| 3085 C|E < | Offset|Offset|Offset| Taper | Tangent
\ S| | & =8a; °|2 . \ . o 30 o] 1507 165 180" 30 60’ 120’ 90’
> < e—
P 3358 alx © © 5E, 35 L:% 205'| 225'| 245" | 35 70" 160 120
| 420" ol2 3 | 3| Qu8b ! 40 265'[ 295'[ 320 40’ 80" | 240’ 1557
— c
‘ k N & n _Se . ‘ 45 450"| 495" | 540" 457 90’ 320 1957
e 7 7 7 7 7 7
* ¢ S+ gggg 50 500 | 550"| 600 50 100 400 240
[ | | ¢ = <™ \ | ! 55 | |-y |.550'| 605'| 660"| 55’ 1107 500" 2957
;. n o IS ‘ 60 600" | 660°| 720'| 60’ | 120° | 600’ 350"
‘ Al c 0o ‘ & | 65 650°| 715" 780° 65" 1307 7007 4107
Channelizing 2e ‘ r ¢ 70 700" 770" | 840" 70’ 1407 800" 475"
Devices Lo | = 1 i 75 750" | 8257 | 900’ 757 1507 900’ 5407
o v o - s nactive ‘
(See note 2)A ‘ oy N ?j""/ ‘ " P wo.rk ! % Conventional Roads Only
alo ‘ W‘% o vehicle
€3 10! ,J]‘(". L (See Note 3)‘ XX Taper lengths have been rounded off.
o Min. ]’ 10 = =Wi =
Channe | 1zing ‘ 3 (L) R Work vehicles or ‘ Y u o) L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
devices may be L4 ‘ Q other equipment y : c
omitted if the S >~ 8 necessary for the Aggg 5
work area is a M Q work operation, such TYPICAL USAGE
minimum of 30’ ‘ = v as trucks, moveable ‘ g
I
from the nearest ‘ f cromgs,.efc,, shal | ? MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
traveled way.———| Shadow Vehicle g remain 1N areas % DURATION STATIONARY TERM STATIONARY STATIONARY
with TMA and separated from o \ L v v
o . . ; anes o raffic by
Shadow Vehicle 9 h\§h+lm+em3\+y channel ization 8 S
with TMA and high a ;C\)ogh%ggl devices at all times. | ;’% EE‘ GENERAL NOTES
intensity rotating, oscillating or
flashing, ¥ strobe |ignhts. | . ¥ [ 1. Flags attached fo signs where shown are REQUIRED.
oscillating K (See notes 4 & 5) Shadow seniete S 2. All traffic control devices illustrated are REQUIRED, except those
or strobe lights. o N ﬁ%gh Infeggify ‘ denoted with the triangle symbol may be omitted when stated elsewhere
(See notes 4 & 5) ‘ rotating, flashing, | in The plans, or for routine maintenance work, when approved by the
v oscillating or Engineer.
‘ /] % - a strobe lights. ‘ ‘ 3. Inactive work vehicles or other equipment should be parked near the
o g ‘ (See notes 4 & 5) right-of-way |ine and not parked on the paved shoulder.
m - | 4. A Shadow Vehicle with a TMA should be used anytime it can be positioned
é 8 30 to 100 feet in advance of the area of crew exposure without adversely
‘ clo ‘ L ‘ ‘ affecting the performance or quality of the work. If workers are no
g g . longer present but road or work conditions require the traffic contro
ol© ‘ to remain in place, Type 3 Barricades or other channelizing devices
‘ oL ] - ‘ may be substituted for the Shadow Vehicle and TMA
. E ‘ e . 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
Ol . - | surface, next to those shown in order to protect wider work spaces.
Channe | izing ‘ . <™ N £y > ‘ . - 6. See TCP(5-1)for shoulder work on divided highways, expressways and
Devices = Vo 9 ‘ ™ freeways.
™ - * - > 7. CW21-5 "SHOULDER WORK" signs may be used in place of CW20-1D
(See note 2) A 5 o Py A .
‘ ° ol - ‘ ! "ROAD WORK AHEAD" signs for shoulder work on conventional
e
END n ‘ - % Cho@ne\?z?ng L + ‘ roadways.
ROAD WORK 5o Devices 8l
N N @ @ b (See note 2) A 2la |
S 6202 &5 | 5|3
3 S 48" X 24 \ gl s 6|0
3 @ @ S (See note 24 ol 3 ol
o o w0 [SY W |
ﬁ ‘ 5 ‘ é lé ‘ & g
o| 0
4 )
L] ™ > L
‘ ™ = >y™ ‘ 512 | ® Traffic
. | — “ é Operations
Channelizing T \ > \ Division
CW20-1D Devices | L x| ™ l Texas Department of Transportation Standard
48" X 48" (See note 2)A - = Y
‘ (Flags- = ‘ L
See notes 1 & 7)
=7 TRAFFIC CONTROL PLAN
R0A5 WORK CONVENTIONAL ROAD
620-2 SHOULDER WORK
48" X 24"
G (See note 2) A enzo-10
TCP (1-1q) TCP (1-1b) (Flogs- TCP (1-1¢) (Flags- TCP(1-1)-18
ee notes
See nofes 1 & 7) FILE: tcpl-1-18.dgn DN: ‘CK: ‘DW: CK:
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER OTO0T__ Decerber 1985 | cov o2
REVISIONS 0506| 02 025 FM 60
i R d 1 Conventional Roads 291 4798 DIST COUNTY SHEET NO,
Conventional Roads Conventional Roads 8-95 2-12 -
1-97  2-18 BRY BURLESON 29
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Warning Sign Sequence END CW20-4D LEGEND
in Opposite Direction " " . 2 e P
Same as Below /ROAD WORK 48" X 48 L Type 3 Barricade Channelizing Devices
7 . Truck Mounted
| 2;0 i pa - ROAD Heavy Work Vehicle A | Attenuator (TMA)
C @ < o 48" X 48" Trailer Mounted N Portable Changeable
R1-2 o+ C (See note 2)A Flashing Arrow Board " Message Sign (PCMS)
42" X 42 " X 42" s 0
| 800 PREPARED / Sign <7;| Traffic Flow
v <85 T0 STOP G
T0 3 5%, (F lags- Flag Lo |Fragger
ONCOMING - | 288 \ See note 1) —
\ Inimum Suggested Maximum P
TRAFFIC 4 — CW20-7 Yz Desirable Spacing of M\Sn_\mum Suggested |Stopping
_ * " h B Rosted|Formula Taper Lengths Channelizing ' Longitudinal | Sight
R1-2aP 48" X 48 Speed X % Devi Spacing A
48" X 36" ’ c \ Y M evices iy Buffeur “Spuce Distance
= 10' 1’ 127 Oon a on a
(See note &) = 2:] END Offset|Offset|0ffset| Taper Tangent Distance
. 5 CWie-2P XXX 30 o 1501657 180" 30 60" 120" 90" 200"
2 24" X 18 FEET ROAD WORK ws ; - ; ; ; - ; ;
— (See note 2) A 35 L:W 205" | 225" | 245 35 70 160 120 250
259*5 ou 40 265 295'| 3207 40’ 80’ 240’ 155’ 305°
Channel izing devices Evoont in 45 4507 | 495" | 540’ 457 90’ 3207 1957 3607
separate work space emergenc?es 50 500’ | 550’ | 600 50’ 1007 400" 240" 425"
from traveled way 1. B 7 7 7 7 7 7 7
_4'_223%__ flagger stations 55 L-ws |.5507| 605"| 660 55 110 500 295 495
Shall b 60 600" | 660 | 720’ 60" | 120" | 600’ 350° 570"
at night 65 650"| 715'| 7807 65’ 1307 700" 4107 645’
@ 70 700" | 770" | 840’ 70’ 140’ 800" 4757 7307
2 75 750" | 825'| 900’ 75’ 150° 900" 540" 820"
%]
M % Conventional Roads Only
L X% Taper lengths have been rounded off.
g L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH
TYPICAL USAGE
MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
< . . DURATION STATIONARY TERM STATIONARY STATIONARY
Shadow Vehicle with
TMA and high intensity v v
rotating, flashing, o
- oscillating or strobe S GENERAL NOTES
|ights. (See notes 5 & 6) ]
& 1. Flags attached to signs where shown are REQUIRED.
e v 2. All traffic control devices illustrated are REQUIRED, except those denoted with the
B @ Shadow Vehicle % = 5 friangle symbol may be omitted when stated elsewhere in the plans, or for routine
‘ with TMA and high = maintenance work, when approved by the Engineer.
Tﬂfeﬁ§i*y rotating, 3. The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4D "ONE LANE
flashing, ‘ ROAD AHEAD" sign, but proper sign spacing shall be maintained
“ L2 oscgi\o;\m?_ hts 4, Sign spacing may be increased or an additional CW20-1D "ROAD WORK AHEAD" sign may be
Y N 0'6 ?gee ;g+gs ég& 63 1 a used if advance warning ahead of the flagger or R1-2 "YIELD" sign is less than 1500 feet
c g ®Q ‘ VN 5. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet
L ) = 8 %) in advance of the area of crew exposure without adversely affecting the performance or
‘ e olo’s. = CW20-7 quality of the work. I[f workers are no longer present but road or work conditions require
oo 0O 48" X 48" the traffic control to remain in place, Type 3 Barricades or other channelizing devices
—O0ON
'y V_ R1-2 L ® may be substituted for the Shadow Vehicle and TMA.
‘ 00X 42 "X 4" 6. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to
o those shown in order to protect wider work spaces.
‘ -~ | R1-2aP Except in F o TCP (1-2a)
ONCOMING |45+ x 36" emergencies, . - 5 XXX CW16-2P 7. R1-2 "YIELD" sign traffic control may be used on projects with approaches that have
TRAFFIC |(see note &) {AG??eg stations ‘ - FEET | 24" x 18" adequate sight distance. For projects in urban areas, work spaces should be no longer
. ?\C\]ummzﬂed S S|= g % (See note 2) A than one half city block. In rural areas on roadways with less than 2000 ADT, work
‘ at might D P spaces should be no longer than 400 feet.
» O 3l vo 8. R1-2 "YIELD" sign with R1-2aP "TO ONCOMING TRAFFIC" plaque shall be placed on a support
‘ DR T at @ 7 foot minimum mounting height
> TCP (1-2b)
‘ .l.“% 9. Flaggers should use two-way radios or other methods of communication to control traffic
CW3-4 . 10. Length of work space should be based on the ability of flaggers to communicate
. e work space is located near a horizontal or vertical curve e buffer distances
X 48 A 1. If th K is located hor izontal tical , the buffer dist
CW3’>2< 48" < (See note 2) should be increased in order to maintain adequate stopping sight distance to the flagger
and a queue of stopped vehicles (see table above).
12. Channelizing devices on the center-line may be omitted when a pilot car is leading
traffic and approved by the Engineer
13. Flaoggers should use 24" STOP/SLOW paddles to control traffic. Flags should be
|imited to emergency situations.
CW20-4D
> ONE LANE X 48" éfﬁ Traffic
ROAD END Operations
| AHEAD l Texas Department of Transportation s‘};‘j’,ﬂgﬂd
CW20-4D ROAD WORK
48" X 48" G20-2
ONE-LANE TWO-WAY
CW20-1D
X ag" TRAFFIC CONTROL
- (Flags-
TCP (1 20) See note 1)
CW20-1D TCP (1-2b)
TCP(1-2)-18
ONE I_ANE TWO_WAY S(F‘OQS; O e Topl-2-18. dgn o ‘m ‘Dw: oxe
CONTROL WITH YIELD SIGNS o ONE _LANE TWO-WAY Oror_tecsmer 1955 [ o feel o [ woms
REVISIONS 0506| 02 025 FM 60
4-90 4-98
(Less than 2000 ADT - See note 7) CONTROI— WITH FI—AGGERS 2-94 2-12 DIsT COUNTY SHE3ETONO.
1-97 2-18 BRY BURLESON
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of this standard to other formats or for

DISCLAIMER:

kind

DATE:
FILE:

LEGEND
PREPARED vzzz=2|Type 3 Barricade B8 |Channelizing Devices
JO STOP . Truck Mounted
I3 |Heovy work venicie A | attenuator (TMA)
CW3-4 Cw20-7
48" X 48" A 48" X 48" A Trailer Mounted ZAN Portable Changeable
gé‘/%oyggu Bt Flashing Arrow Board " Message Sign (PCMS)
For either TCP(1-3a) or TCP(1-3b) . .
(Flags- -2 [Sign <:I Traffic Flow
See note VAR USE ONLY WHEN FLAGGERS
O\ |[Flog Lo |Frogger
CONTROL TRAFFIC
(See Notes 2 & 3) END
ROAD WORK DM"QTWET suggested Maximum| o oo
esirable Spacing of . S +ed
CW1-4R G20-2 Posted|Formula Taper Lengths Channelizing SS\qn Lo;;ﬁiz;ig\
CW1’4R - 48" X 48" 48" X 24" Speed * % Devices p?iumg Buffer Space
48" x 4 * 0 | 11 ] 12 | ona on 0 | pistance "8
S XX Of fset|Offset|Offset| Taper | Tangent
XX - N ) Cwis 1e L meH Lot 30 Sl 1507165 [ 1807 307 60 | 120° 90"
CWi3-1P | MPH = 3 35 |- N5 [2057] 225 | 245" 35 70" | 160 120
247X 24" T z ROAD WORK (See note 20 A L= %0 S R / / /
(See note 2) A - 3 @ B 40 265°1 295"| 320 40 80 240 155
= g G20-2 § Lo 45 450" | 495" | 540’ 457 90’ 320 1957
48" X 24 S Lo“”\rv il 50 500'[ 550’ 600’ 50" | 100’ 400’ 240’
S -
QU a / / B / , , ,
N Lo 36" X 36" 55 | | -ws [5507] 605’ 660 55 110 500 295
o~ . . \ 60 600" | 660"| 720’ 60’ 1207 600" 350°
~ Shadow Vehicle with By - - - " - - -
- TMA and high intensity 65 650" | 715" 780 65 130 700 410
rotating, flashing, AS & 70 7007 | 770" | 840" 707 140’ 800’ 4757
oscillating or strobe &y I°] - ” - . - - -
o Iights. (See notes 2 & 6) A S 75 7507 | 825| 900 75 150 900 540
f % Conventional Roads Only
CW1-6aT N go %% Taper lengths have been rounded off.
36" X 36" B Channelizing devices L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
) ~ placed across closed m
- é ~ lane (See note 5) 7/ | ]
gfe o l 1y TYPICAL USAGE
= 2’ o~ L] 8 9 MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
; JYy | [ DURATION STATIONARY TERM STATIONARY STATIONARY
v v
CW1-4R
48" X 48" CW1-4L GENERAL NOTES
XX o 48" X 48"
CW13-1P MPH 8 ) 1. Flags attached to signs where shown are REQUIRED
24" X 24" 1 ot XX @ Ste S 2. All fraffic control devices illustrated are REQUIRED, except those denoted
(See note 2) A ™S » CWP’WP I mpH s & with the friangle symbol may be omitted when stated elsewhere in the plans,
C 24" X 24 A v or for routine maintenance work, when approved by the Engineer.
g (See note 2) a:ﬁ C 3. Flagger control should NOT be used unless roadway conditions or heavy
3 e ;g;;; g traffic volume require additional emphasis to safely control traffic
%Ugdgxdng‘ﬁ‘?nié;21+ kN —— Shadow Vehic\g wi+h. Additional flaggers may be positioned in advance of traffic queues to
rotating %\Oshng Y TMA and high intensity alert traffic to reduce speed.
oscillating or strobe m“}ﬂ”gz f‘OSh‘:Gvb 4. DO NOT PASS, PASS WITH CARE and construction regulatory speed
lights. (See notes 6 & T) A oscillating or strobe zone signs may be installed downstream of the ROAD WORK AHEAD signs.
lights. (See notes 6 & 7) . .. .
5. When the work zone is made up of several work spaces, channelizing devices
should be placed laterally across the closed lane to re-emphasize closure
Laterally placed channelizing devices should be repeated every 500 to 1000
m < o feet in urban areas and every 1/4 to 1/2 mile in rural areas
6. A Shadow Vehicle with a TMA should be used anytime it can be positioned
CW1-6aT 30 to 100 feet in advance of the area of crew exposure without
cwi-4L 36" X 36" adversely affecting the performance or quality of the work. If
48" X 48 (See note 2)A CW]"GGT B workers are no longer present but road or work conditions require the
. * 36" X 36 traffic control to remain in place, Type 3 Barricades or other channelizing
X . o (See note 2)A devi ; :
~ evices may be substituted for the Shadow Vehicle and TMA.
CWi3-1pP MPH < > CW1-6aT * .; N 7. Additional Shadow Vehicles with TMAs may be positioned off the paved
24" X 24" —} 36" X 36" _'_= B’ - — surface, next to those shown in order to profect wider work spaces.
(See note 2) A I |—F lagger (See note 2)A By = * 8. Where tfraffic is directed over a yellow centerline, channelizing devices
4 as needed CW1-4L N .. . which separate two-way traffic should be spaced on tapers at 20, or 15’
~ = = Uiy ¢ (See rote 3) 18" X 48" - O 4 CW1-4L if posted speed are 35 mph or slower, and for tangent sections, at 1/2S
> L =n= XX : EEE < 48" X 48" where S is the speed in mph. This tighter device spacing is intended for the
— area of conflicting markings not the entire work zone
N P MPH | cwi3-1p L v XX .
o " " CW13-1pP e Traffic
3 24" X 24 MPH ! . Operations
= u o (See note 2)A 24" X 24 . Dvinion
5 & (See note 2)A l Texas Department of Transportation
e} N o o~ Standard
CWi-6aT & . o
36" X 36" 2
(See note 2) C
4 5 ces, TRAFFIC CONTROL PLAN
END (See note 3)
— S T TRAFFIC SHIFTS ON
_ Cw20-1D 48" X 24" CW20-1D
SSO >2< g ROAD WORK X 48" 48" X 48" TWO I_ANE ROADS
(Flags- (Flags-
TCP (1—3(]) See note 1) TCP (1-3b) See note 1) TCP(] 3) 18
2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS
FILE: tcpl-3-18.dgn DN: ‘CK: ‘DW: CKs
ONE LANE CLOSED ONE I_ANE CI_OSED © TxDOT December 1985 CONT |SECT JoB HIGHWAY
REVISIONS 0506] 02 025 FM 60
2-94  4-98
ADEQUATE FIELD OF VIEW INADEQUATE FIELD OF VIEW 895 212
1-97  2-18 BRY BURLESON 31
153




No warranty of any
its use.

TxDOT assumes No responsibility for the conversion

"Texas Engineering Practice Act"
incorrect results or damages resulting from

is governed by the

The use of this standard
is made by TxDOT for any purpose whatsoever

of this standard to other formats or for

DISCLAIMER:

kind

DATE:
FILE:

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

See note 1)

less

3x for over 50 mph

x for 50 mph or

Shadow Vehicle with

TMA and high

intensity

rotating, flashing,
oscillating or strobe

lights. (See notes 4 & 5)

END
ROAD WORK

G20-2
48" X 24"

Shou |l der
Shoulder

END
ROAD WORK

. G202

48" X 24"

Approx. A

<100’

30’
i
Work Space

Shou I der
Shou lder

48" X 48"

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

ONE LANE CLOSED

48" X 48"
Cw1-6aT
36" X 36"

(See note T)

END
ROAD WORK

Shoul der

B

]
L2 L
T Min.

200"
Approx.

5
2

Shadow Vehicle with

TMA and high

intensity

rotating, flashing,

oscillating

| ights. (See notes 4 & 5)

or strobe

EEEEEEEERENR

30
=<

Min.
Work Space

g EEEEEHEEAN

.
-““
9
1/2 L

Shou lder

END
ROAD WORK

G20-2
48" X 24"

TWO LANES CLOSED

G20-2
48" X 24"

CW1-4R
48" X 48"

I XX | cwizie

MPH | 24" X 24"

CW1-6aT
36" X 306"
(See note 2) A

Cw1-4L
48" X 48"

XX |cwiz-ie

MPH [24" x 24"
(See note 2)A

CW20-5TR
48" X 48"

CW20-1D

X 48"
(F lags-
See note 1)

LEGEND

rzzza|Type 3 Barricade

Channelizing Devices

. Truck Mounted
I3 [Heavy work venicie Attenuator (TMA)

)|

ﬁ‘ Trai ler Mounted Portable Changeable
" Flashing Arrow Board " Message Sign (PCMS)
- [Sign <7;| Traffic Flow
<>\ Flag [L() F lagger
Min imum Suggested Maximum| .. .
Desirable Spacing of ngswgm Suggested
Spees | OIS\ Toper tgnaths | chomnel (2109 | spocing [Longtuginal
* 10 1 127 On a on a Dfsﬁgmce "B"
Offset|Of fset|Offset| Taper Tangent
30 2| 1507|1657 | 180’ 30' 60’ 120’ 90’
35 L:% 205'| 225'| 245°| 35° 70’ 160 120
40 265"| 295" | 320’ 40° 80’ 240 1557
45 450" | 495" | 540 45’ 90" 320° 1957
50 500" | 550’ | 600’ 50° 1007 400’ 240
55 L=Ws 550"| 605" | 660’ 55° 1107 500’ 295’
60 600" | 660" | 720’ 60"’ 1207 600’ 350’
65 650"| 715"| 780’ 65" 1307 7007 410’
70 7007 | 770" | 840’ 707 140’ 800" 4757
75 750" | 825"| 900 75° 1507 900’ 540

(See note 2) A

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

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

TYPICAL USAGE

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

GENERAL NOTES

Flags attached to signs where shown are REQUIRED.

Al'l traffic control devices illustrated are REQUIRED, except those denoted
with the triangle symbol may be omitted when stated elsewhere in the plans,
or for routine maintenance work, when approved by the Engineer

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

visibility of the work zone is less than 1500 feet

A Shadow Vehicle with a TMA should be used anytime it can be positioned

30 to 100 feet in advance of the area of crew exposure without adversely
affecting the performance or quality of the work. I1f workers are no longer
present but road or work conditions require the traffic control to remain in
place, Type 3 Barricades or other channelizing devices may be substituted
for the Shadow Vehicle and TMA

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

TCP_(1-4a)

If this TCP is used for a left Ilane closure , CW20-5TL "LEFT LANE CLOSED"
signs shal |l be used and channelizing devices shall be placed on the
center|ine where needed to protect the work space from opposing traffic with
the arrow panel placed in the closed lane near the end of the merging taper.

TCP_(1-4b)

Where traffic is directed over a yellow centerline, channelizing devices
which separate two-way traffic should be spaced on tapers at 20° or 15°
if posted speeds are 35 mph or slower, and for tangent sections, at 1/2S
where S is the speed in mph. This tighter device spacing is intended
for the areas of conflicting markings, not the entire work zone

= orate
Operations
l Texas Department of Transportation s‘};‘j’,ﬂgﬂd

TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

TCP(1-4)-18

FILE: tcpl-4-18.dgn DN: ‘CK: ‘DW: CK:

© TxD0T December 1985 CONT |SECT JoB HIGHWAY
REVISIONS 0506| 02 025 FM 60

2-94 4-98

8-95 2-12 DIST COUNTY SHEET NO.
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is governed by the
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of this standard to other formats or for

DISCLAIMER:

kind

DATE:
FILE:

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

See note

o fc
o 1a
=
o
C
o Te}
-
Llo
a | >
E |0
Q|
w10
C Y4
O | x
= ™
xX

Channelizing devices
may be omitted if the
work area is a minimum
of 30’ from the
nearest traveled way.—

Shoulder
Shou lder

(See notes 4 & 5)

Shou I der
Shou |l der

TCP

ol&
M=
4]
3]
3
olE v
ms
.
Y 2
(o)
—)
—
(A Y
c
g I
E 9| >
210
o0
L
o
[
66|
4 X
« ™
e -

CW20-1D

48" X 48"
(Flags-

See note 1)

WORK SPACE NEAR SHOULDER

Conventional

Roads

50 mph

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

See note 1)

(See notes 4 & 5)

RO

END
AD WORK

G20

-2

48" X 24"
(See note 2) A

Shoulder
Shou I der

x for 50 mph
or less
3x for ove

50 mph

WOO/‘
pprox. A

30 | 100
"™™Min. T

30’
Min.

B

Work Space

173 L

x for 50 mph

END
ROAD WORK

Shou |l der
Shou I der

G20-2
48" X 24"

(See note 2) A

less
3x for over

or

50 mph

cwz
48"
(Flags-

See

0-1D
X 48"

note 1)

WORK SPACE ON SHOULDER

Conventional

Roads

Shou |l der

x for 50 mph
3x for over
50 mph

Work vehicles
or other equipment
necessary for fthe
work operation,
such as trucks,
moveable cranes,
etc., shall remain in
areas separated from
lanes of traffic by
channelizing devices
at all times.

(See notes 4 & 53

Shou |l der

END

ROAD WORK

G20-2

48" X 24"

(See note 2) A

LEGEND

rzzz2a|Type 3 Barr

icade

Channelizing Devices

[::HIj Heavy Work Vehicle

Truck Mounted
Attenuator (TMA)

>IN | @

=]

Portable Changeable
Message Sign (PCMS)

Sign

Traffic Flow

Flag

ZAN Trailer Mounted
St Flashing Arrow Board
-l

&4

F lagger

100’
ADDFOXH‘A

100’

30’

Shou I der

END
ROAD WORK
620-2

48" X 24"
(See note 2) A

Shou |l der

Work Space

less 173 L | B
T

or
3x for over

x for 50 mph

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

Inactive
work vehicle
(See Note 7)

Right-of-way Line

50 mph

)

WORK VEHICLES ON SHOULDER

Conventional

Roads

Minimum Suggested Maximum| . .
Desirable Spacing of ‘;]T&m Suggested
Rosted|Formulo|  Toper Lengths Channe | zing st |Longituginal
D;é * % Devices DHXE 9 |guffer Space
10° 17 127 on a on a ; "B"
Offset|Of fset|Offset| Taper Tangent Distance
30 > 1507 165" | 180’ 307 60’ 120 90’
35 L:A%%L 205 | 2257 | 245 | 35 70" 160" 120
40 265'| 295" | 320’ 40’ 80’ 240’ 155"
45 450'| 495"| 540’ 457 90’ 320 1957
50 500 | 550'| 600’ 50’ 100’ 400 2407
55 L=Ws 550| 605"| 660’ 557 1107 500° 2957
60 600" | 660" | 720 60’ 1207 600" 350°
65 650"| 715'| 780’ 65’ 1307 7007 410’
70 700 | 770" | 840" 70’ 140’ 800° 475"
75 750'| 825’| 900’ 757 150’ 900" 540"

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

L=Length of Taper (FT)

W=Width of Offset (FT)

S=Posted Speed (MPH)

TYPICAL USAGE

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

GENERAL NOTES

1. Flags attached to signs

nearest traveled way

4. Shadow Vehicle with TMA and high intensity rotating

oscillating or strobe

per formance or quality

where shown, are REQUIRED
2. All traffic control devices illustrated are REQUIRED, except those
denoted with the triangle symbol may be omitted when stated in the
plans, or for routine maintenance work, when approved by the Engineer
3. Stockpiled material should be placed a minimum of 30 feet from

flashing,

ights. A Shadow Vehicle with a TMA should be
used anytime it can be positioned 30 to 100 feet in advance of
the area of crew exposure without adversely affecting the

of the work. If workers are no

longer present

but road or work conditions require the traffic control to remain in
place, Type 3 Barricades or other channelizing devices may be
substituted for the Shadow Vehicle and TMA
5. Additional Shadow Vehicles with TMAs may be positioned off the paved
surface, next to those shown in order to protect a wider work space
6. See TCP(5-1) for shoulder work on divided highways, expressways and

freeways.

7. Inactive work vehicles or other equipment should be parked near the
right-of-way |ine and not parked on the paved shoulder.
8. CW21-5 "SHOULDER WORK" signs may be used in place of CW20-1D
"ROAD WORK AHEAD" signs for shoulder work on conventional roadways.

= o

l Texas Department of Transportation

Traffic
Operations
Division
Standard

TRAFFIC CONTROL PLAN
CONVENTIONAL ROAD

SHOULDER WORK

TCP(2-1)-18

FILE: tcp2-1-18. dgn DN: ‘CK: ‘DW: CK:

© TxDOT December 1985 CONT [SECT JoB HIGHWAY
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incorrect results or damages resulting from

is governed by the

The use of this standard
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of this standard to other formats or for

DISCLAIMER:

kind

DATE:
FILE:

LEGEND

rzzza|Type 3 Barricade

Warning Sign Seqguence
in Opposite Direction

Channelizing Devices

Same as Below . Truck Mounted
2 END I:U:D Heavy Work Vehicle AN | Attenuator (TMA)
CW3-4
’ ROAD WORK 48" X 48" ,A Trailer Mounted ZAN Portable Changeable
620-2 (See note 2)A " Flashing Arrow Board " Message Sign (PCMS)
, C G 48" X 24" i <F' i
RLZ“ZX oy i ‘ PREPARED CW2021D - Sign Traffic Flow
TO STOP 48" X 48" Flag O |Fia
gger
T0 —— AAAMA~— Temporary S(F I GQS; O Q
Yield Line / ee note Minimum Suggested Maximum| .
ONCOMING | - | (See Note 2) A ° posted| Formuta| T Desx[omih Spacing of Mwsm‘.w[;nnum Suggested | Stopping
TRAFFIC = . Speed GDSF* ;ng s Choggi\‘_\czwsﬂg Spacing \éong\‘rudmo\ .S\gh‘r
% oy m‘fe”r “Spoce Distance
R1-2aP \ 0| 11° ] 12 | Oona | _ona |pistance B
48" X 36" Py CW%C)’? . Offset|Offset|Offset| Taper Tangent
(See note 9 % 48" X 48 30 .| 1507 165" | 180/ 30° 60" | 120" 90’ 200"
/ 3|5 XXX 35 | - o-| 20572257 2457|357 70" | 160’ 120’ 250’
. =3 FEET 40 265'| 295" | 320’ 40’ 80’ 240" 1557 305
Devices at 20’ 44/////// * END 1295 ; 25 ; ; z ;
Spacing on fhe Taper ‘ Sle CW16-2P 45 450 : 540 : 90 320 195 360
L] Slz 24" X 18" A ROAD WORK 50 500'| 550'| 600°| 50 100" 400’ 240’ 425’
T G20-2 55 L=Ws 5507 | 605" | 660’ 557 110’ 500 295" 495"
emergencies, 48" X 24 60 600" | 660'| 720’ 60 120’ 600 350 570°
flagger stations 65 650'| 715" 780’ 65’ 1307 7007 4107 645"
shall be 7 7 7 ; B B ] 7
U1 luminated 70 700"| 770" | 840 70 140 800 475 730
at night 75 750'| 825"| 900’ 75’ 150 900" 540’ 820’
§ % Conventional Roads Only
& Temporary . %% Taper lengths have been rounded off
24" Stop Line L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed(MPH)
X (See Note 2) A ,
S ngwégggf= TYPICAL USAGE
Shadow Vehicle with Sfe 20" spacing MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
TMA and high infensity [ Sf= DURATION STATIONARY | TERM STATIONARY STATIONARY
rotating, flashing, b
oscillating or strobe v v v
| ights. (See notes 6 & 7)—
GENERAL NOTES
‘ o 1. Flags attached to signs where shown, are REQUIRED
m 9 2. All traffic control devices illustrated are REQUIRED, except those denoted with the triangle symbol
a may be omitted when stated elsewhere in the plans, or for routine maintenance work, when approved
) Shodow Vehicle z by the Engineer.
. | R1-2 with TMA and X 3. The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4 "ONE LANE
Devices at 20’ = g 42" X 42 " X 42" Céggf%g*emswfy g ROAD XXX FT" sign, but proper sign spacing shal |l be maintained
spacing on the Taper L ) = . f\oshingv 4. Flaggers should use two-way radios or other methods of communication to control traffic
ole osci | \of?mg or 5. Length of work space should be based on the ability of flaggers to communicate
. 0|2 strobe |ights. 6. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet
E'y y ONCOMING [R1 ;ZGP N (See notes 6 & 7)— in advance of the area of crew exposure without adversely affecting the performance or quality of
Temporary 0 TRAFFIC [48" X 36 the work. If workers are no longer present but road or work conditions require the traffic control
Yield Line - (See note 9) to remain in place, Type 3 Barricades or other channelizing devices may be substituted for the Shadow
(See Note 2) A yvevy ® Vehicle and TMA.
‘ " Cw20-7 7. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to those shown
Devices at N 48" X 48" in order to protect a wider work space
20’ spacing ¢ ct 2
on the Taper ——— @ S| XXX TCP (2-2q)
| 4—oI3 FEET J S41° %5 A , , , , ,
Except in ol = 8. The R1-2 "YIELD" sign traffic control may be used on projects with approaches that have adequate sight
emergencies, distance. For projects in urban areas, work space should be no longer than one half city block
‘ X 48" flagger stations et In rural areas, roadways with less than 2000 ADT, work space should be no longer than 400 feet
STE‘N ‘ ,DG+M ‘ > BE 9. The R1-2aP "YIELD TO ONCOMING TRAFFIC" sign shall be placed on a support at a 7 foot minimum
il luminate : .
< at nignt - PREPARED mounting heignt.
| | x J0 STOP £3-4 TCP (2-2b)
48" X 48" . X - - - - -
Temporary 10.Channelizing devices on the center |ine may be omitted when a pilot car is leading fraffic and
| -+ ONE LANE 24" Stop Line A - — (See note 2) A approved by the Engineer.
ROAD (See Note 2) A 11. [f the work space is located near a horizontal or vertical curve, the buffer distances should be
AHEAD CW20-4D increased in order to maintain stopping sight distance to the flagger and a queue of stopped vehicles
‘ G >< 28" X 48" (See table above).
12.Flaggers should use 24" STOP/SLOW paddles to control traffic. Flags should be |imited to
emergency situtations
END ‘ CW20-4
X 48"
ROADWORK| % . Traffic
é Operations
G20-2 . Division
48" X 24" | Texas Department of Transportation Standard
END
ROAD WORK TRAFFIC CONTROL PLAN
CW20-1D

48" x 48" 620-2 AHEAD /2010 ONE-LANE TWO-WAY

(F lags- 48" X 24" X 48"
see note 1) (Flogs- TRAFFIC CONTROL
TCP (2-2a) TCP (2-2b)
2-LANE ROADWAY WITHOUT PAVED SHOULDERS 2-LANE ROADWAY WITHOUT PAVED SHOULDERS TCP(2-2)-18
ONE LANE TWO_WAY ONE LANE TWO_WAY %:XDOT*CD}DZ;;;::W%S D::ONT SECT‘CK: JoB ‘Dw: HIG::;Y
CONTROL WITH YIELD SIGNS CONTROL WITH FLAGGERS R os08[ 02 025 | FWe0
(Less than 2000 ADT - See Note 9) PR e SH;‘N"'
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incorrect results or damages resulting from

is governed by the

The use of this standard
is made by TxDOT for any purpose whatsoever

of this standard to other formats or for

DISCLAIMER:

kind

DATE:
FILE:

G20-2

48" X 24"

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

x

DO

R4-1 PASS
24" X 30"

x

| -

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

o~

N

m

—

~N

N

100’

Shadow Vehicle with

TMA and high intensity
rotating, flashing,
oscillating or strobe
lights. (See notes 7 & 8)

CW1-4L Q\
48" X 48" —
XX

CW13-1P
24" X 24" MPH .

CW1-6aT
36" X 36"
(See note 2)A

WITH
R4-2 CARE
24" X 30"
If applicable
_ ///////;r
G20-2
620-2 |ROAD WORK
TCP

2-LANE ROADWAY WITH PAVED SHOULDERS
ONE LANE CLOSED

Approx.

30’
Min.

Work Space

B

1/72 L

5\

1.

b

CW1-4L
48" X 48"

Paved Shoulder
Paved Shoulder

ADEQUATE FIELD OF VIEW

If applicable

CW1-6aT
36" X 36"

CW1-4R

48" X 48"
CW13-1P
24" X 24"
Cwi-6aT
36" X 36"

(See note 2) A

CW13-1P
24" X 24"
R4-1

X 30"
CW20-1D
48" X 48"
(Flags-
See note 1)

CW20-1D

48" X 48" 3—"'

(Flags-

See note 1) >

=~

DO
NOT

R4-1 PASS

24" X 30"

1/2 L

CW1-4R

48" X 48" CW1-6aT ™
)()( 36" X 36" g o
2la
Q
cwiz-1p LMPH =
24" X 24"
6" Solid
White
Edgel Tﬂei
6" 4" 6"
Type ITI1-A-A  |e—rferfe—r]
Raised _~—6" Double
Pavement Yellow Line
Markers on
40" C-C. Y

Shadow Vehicle with
TMA and high intensity
rotating, flashing

oscillating or strobe
lights. (See notes 7 & 8)

=
CW1-4L >
48" X 48"
XX

CW13-1P MPH

24" X 24"

CW1-6aT

36" X 36"

(See note 2) A
PASS

Ra4-2 CARE

24" X 30"

If applicable

END //////;r

620-2 ROAD WORK

48" X 24"

Paved Shoulder

END
_I_/ 620-2
ROAD WORK|$20°2 |
PASS |1+ applicable
.| wm
CARE | R4-2
24" X 30"
" Double
Yel low
| in Buffer
Island
m
—
~N
N
CW1-4R
48" X 48"
CW13-1P
MPH 24" X 24"
(O]
O
@]
Q)
(%]
olc x
mEB
=
s
~ O
oo
w0y —
Transverse Channelizing
- Devices spaced at 500’ to
1000’ in urban areas, or
174 to 1/2 mile in rural
o areas betweem recurrent
8 work spaces
Q
(%3]
X
.
o)
=
CW1-4L
m
48" X 48"
3 )()( CW13-1P
MPH " '
o~ 24" X 24
N
- DO
M
< NOT
. x PASS [[R4-1
24" X 30"
-
.
o
°
J
0
C
(%]
0
¢ CW20-1D
2 X 48"
(Flags-
See note 1)

(2-3b)

2-LANE ROADWAY WITH PAVED SHOULDERS
ONE LANE CLOSED

INADEQUATE FIELD OF VIEW

LEGEND
rzzz2|Type 3 Barricade g e Channelizing Devices
. Truck Mounted
[ I3 [Heavy work venicie A |attenuator (TMA)

Raised Pavement
Markers Ty II1-AA

Trailer Mounted
Flashing Arrow Board

-t Sign <-;| Traffic Flow
<>\ Flag [LC) F lagger
DZ;?;E;Te Suggii;?ggMg?‘mum Mijmum Suggested
iﬁi;if Formula Taper Lengths Channel izing Sézé¥;g Longitudinal
% * X Devices oy Buffgr‘§poce
Of!‘%/eJr Of!‘wsef o;fzsm Toonpeor Toonmgeorw Distance °

30 2 150 165 | 180’ 30’ 60’ 120° 90’
35 ngggL 205'| 225" | 245'| 35° 70" 160 120
40 265'| 295 | 320 40 807 240 1557
45 450" | 495" | 540" 45’ 90’ 320 1957
50 500 | 550’ | 600" 50’ 1007 400 240°
55 L-WS 550'| 605"| 660’ 55° 1107 500 2957
60 600" | 660" | 720" 60’ 1207 600"’ 3507
65 650" 715" 780 65’ 1307 700 410°
70 7007 | 770" | 840’ 707 140’ 800" 475"
75 750’ | 825’ | 900’ 75’ 1507 900" 540"

% Conventional Roads Only

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

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY

TCP (2-3b)ONLY

v v

MOBILE

GENERAL NOTES

1.
2.

Flags attached to signs where shown, are REQUIRED.

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

When work space will be in place less than three days existing pavement
markings may remain in place. Channelizing devices shall be used to separate
traffic.

Flagger control should NOT be used unless roadway conditions or heavy traffic
volume require additional emphasis to safely control traffic. Flagger should
be positioned at end of traffic queue

The R4-1 "DO NOT PASS," R4-2 " PASS WITH CARE" and construction

regulatory speed zone signs may be installed within CW20-1D "ROAD WORK
AHEAD" signs. Proper spacing of signs shall be maintained.

Conflicting pavement marking shall be removed for long term projects

A Shadow Vehicle with a TMA should be used anytime it can be positioned

30 to 100 feet in advance of the area of crew exposure without adversely
affecting the performance or quality of the work. If workers are no longer
present but road or work conditions require the traffic control to remain

in place, Type 3 Barricades or other channelizing devices may be substituted.
Additional Shadow Vehicles with TMAs may be positioned off the paved surface
next to those shown in order to protect a wider work space

TCP (2-3a)

Conflicting pavement markings shal |l be removed for long-term projects.

For shorter durations where traffic is directed over a yellow centerline
channelizing devices which separate two-way traffic should be spaced on

tapers at 20’ or 15" if posted speeds are 35 mph or slower, and for tangent
sections, at 1/2(S) where S is the speed in mph. This ftighter device spacing
is intended for the area of the conflicting markings, not fthe entire work zone

= Sarat
Safety
l Texas Department of Transportation s‘};‘j’,ﬂgﬂd

TRAFFIC CONTROL PLAN
TRAFFIC SHIFTS ON
TWO-LANE ROADS

TCP(2-3)-23

FILE: tcp(2-3)-23. dgn b [cx: [ow: ok

© TxDOT April 2023 CONT [SECT 408 HIGHHAY
REVISIONS 0506| 02 025 FM 60

12-85 4-98 2-18

8-95 3-03 4-23 DIST COUNTY SHEET NO.

1-97 2-12 BRY BURLESON 35
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No warranty of any
its use.

TxDOT assumes No responsibility for the conversion

"Texas Engineering Practice Act"
incorrect results or damages resulting from

is governed by the

The use of this standard
is made by TxDOT for any purpose whatsoever

of this standard to other formats or for

DISCLAIMER:

kind

DATE:
FILE:

LEGEND
Type 3 Barricade

Channelizing Devices

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

Heavy Work Vehicle

>IN | &

Trailer Mounted
Flashing Arrow Board

H

Traffic Flow

Sign

END
ROAD WORK

G20-2 Minimum Suggested Maximum

" " Desirable Spacing of
48" X 24 Posted|Formula Taper Lengths Channel izing

Speed * % Devices o
* ; ; 7 X

10 11 12 On a On a Distance
Offset|Of fset|Offset| Taper Tangen+t
30 150" 165 | 180° 30’ 60’ 1207 90’
35 LZ‘%%L 2057| 2257 | 2457 35 70" 160" 120"
40 265" | 295" | 320’ 407 807 2407 155"
45 450" | 495" | 540 457 20’ 3207 1957

50 500| 550"| 600’ 50’ 00’ 400’ 240’

g2

Flag F lagger

Minimum
Sign
Spacing

Suggested
Longitudinal
Buffer Space

g

END
ROAD WORK

G20-2
48" X 24"

Shoulder
Shoulder

Shoul der
Shoul der

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

See note

~N

CW16-3aP
30" X 12"

less

(See note 4)

55 550" 605’ | 660 557 107 500 2957

60 600" | 660"| 720’ 60’ 20° 600" 350

65 650"| 715"| 780' 65’ 30’ 7007 410

70 700"| 770"| 8407 70’ 407 800 475"

75 750" | 825’ 900’ 757 50’ 900" 540"
X Conventional Roads Only
%% Taper lengths have been rounded off

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

3 TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
CW1-4R DURATION STATIONARY TERM STATIONARY STATIONARY

48" X 48"
> v v

XX

MPH

=
<

3X for over 50 MPH |

&
Approx. A
B

X for 50 MPH or

CW1-6aT
36" X 36"

IS
RS
1007
| |
of
N

\L 1/2 L

Shadow Vehicle th
with TMA and L

high intensity
rotating, flashing, LY
oscillating or ‘

200"
Approx.

307
MIN.
Work Space

(See note 8) =]

strobe |ights.
(See notes 5 & 6) ‘ ‘

CW13-1P GENERAL NOTES

24" X 24 1. Flags attached to signs where shown, are REQUIRED.
2. Al'l traffic control devices illustrated are REQUIRED, except those denoted
with the triangle symbol may be omitted when stated elsewhere in the plans,
or for routine maintenance work, when approved by the Engineer
The downstream taper is optional. When used, it should be 100 feet minimum
length per lane
4, For short term applications, when post mounted signs are not used, the distance
legend may be shown on the sign face rather than on a CW16-3aP supplemental
plaque.
5. A Shadow Vehicle with a TMA should be used anytime it can be positioned
30 to 100 feet in advance of the area of crew exposure without adversely affecting
the performance or 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 in each closed
lane, on the shoulder or off the paved surface, next to those shown in order
to protect a wider work space

TCP (2-4a)

7. If this TCP is used for a left lane closure, CW20-5TL "LEFT LANE CLOSED"signs
CW174L . shall be used and channelizing devices shall be placed on the centerline to
48" X 48 protect the work space from opposing traffic with the arrow board placed in the
XX closed lane near the end of the merging taper.
mph | SIS0 TCP_ (2-4b)
24" X 24"
8. For shorter durations where traffic is directed over a yellow centerline
channelizing devices which separate two-way traffic should be spaced on tapers
at 20" or 15" if posted speeds are 35 mph or slower, and for tangent sections, at
1/2(S) where S is the speed in mph. This tighter devices spacing is intended for
the area of conflicting markings, not fthe entire work zone

<
o>

ST S SN EEEEEEEEEEEE

30
|

Work Space
W

Shadow Vehicle wi+h4-—______‘~_‘%_
TMA and high intensity I

rotating, flashing,
oscillating or strobe
> I ights. (See notes 5 & 6)

B

CW1-6aT
36" X 36"

PY B

2
%
e®
2
e®
1/2 L

CW16-3aP
30" X 12"

(See note 4)

/ ~
END

END

CW20-5TR é“ eatio

48" X 48" Operations
. Division

l Texas Department of Transportation Standard

G20-2
48" X 24"

ROAD WORK
AP

Shou lder
Shou |l der
Shou |l der

ROAD WORK 7
CW16-3aP

VAV NI
25975 24" oo n 30" x 12"
a8t x ag * (See TRAFFIC CONTROL PLAN

note 4)
(F lags-

See note 1) ~ LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

Shoulder

TCP (2-4 -
(2-40) TCP (2-4b) TCP (2-4) -18

FILE:  tcp2-4-18.dgn DN: ‘CK: ‘DW: ‘CK:

ONE LANE CLOSED TWO LANES CLOSED Flogst ©TxDOT__ December 1885 | cowt [sect]  ws HIGHWAY

REVISIONS
695 303 0506] 02| 025 FM 60

1-97 2-12 DIsT COUNTY SHEET NO.

4-98 2-18 BRY BURLESON 36
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No warranty of any
its use.

TxDOT assumes No responsibility for the conversion

"Texas Engineering Practice Act"
incorrect results or damages resulting from

is governed by the

The use of this standard
is made by TxDOT for any purpose whatsoever

of this standard to other formats or for

DISCLAIMER:

kind

DATE:
FILE:

LEGEND

rzzza|Type 3 Barricade g e Channelizing Devices

. Truck Mounted
EED Heavy Work Vehicle Attenuator (TMA)
END Trailer Mounted
ROAD WORK B! Flashing Arrow Board

620-2 —
- 48" X 24" o\

>/

END CW20-1D
ROAD WORK 48" x 48
(Flags-
G20-2 See note 1)
48" X 24"

Portable Changeable
Message Sign (PCMS)

A

=]

Shou |l der

Shou |l der

Sign Traffic Flow

56

Flag F lagger

Minimum Suggested Maximum
Desirable Spacing of .
i?S*if Formula Taper Lengths Channel izing 5 Sign Longitudinal
CU20-5TLY pee * ¥ Devices D?;ng Buffer Space

* 107 AN 127 On a On a Distance "B
Offset|Offset|Offset| Taper Tangent

S 30 150"| 165" | 180" 307 60’ 1207 920’
WS

35 L:—gaf 205"| 225" | 245" 357 707 160’ 1207

Minimum

less

Suggested

Shoulder
Shoulder

CW16-3aP
30" X 12"

N

40 265" | 295" | 320’ 40’ 80’ 240’ 1557
45 450" | 495" | 540’ 457 90’ 320’ 1957
50 500 | 550"| 600’ 50’ 100’ 400’ 240’
55 550"| 605"'| 660’ 557 110° 500’ 2957
60 600" | 660" | 720’ 60’ 120’ 600’ 3507
65 650'| 715'| 780’ 65" 1307 7007 4107
70 700" | 770" | 840 70’ 1407 800" 475"
75 750'| 825'| 900’ 75’ 150 900’ 540’

3X for over 50 MPH |

X for 50 MPH or

100"
Approx,A

X% Conventional Roads Only

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

B

Shadow Vehicle with
TMA and high
intensity rotating
flashing,
oscillating

or strobe |ights.
(See notes 3 & 4)

CW1-6aT
36" X 36"

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY

v v

Work Space

1/2 L

spacing

MOBILE

207

200’ Approx,
devices at

GENERAL NOTES

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

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

3. A Shadow Vehicle with a TMA should be used anytime it can be
positioned 30 to 100 feet in advance of the area of crew eposure
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 substitutued for the Shadow Vehicle and TMA

4, Additional Shadow Vehicles with TMAs may be positioned in each
closed lane, on the shoulder or off the paved surface, next fo those
shown in order to protect a wider work space

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

CW1-4R
48" X 48"

i CW13-1P )()(
24" X 24" MPH

Shadow Vehicle th/

TMA and high intensity
bol rotating, flashing,
oscillating or strobe

| ights. (See notes 3 & 4)

30°
Min.
Work Space

Pavement
Markings

B

CW1-6aT
36" X 36"

1/2 L Min.

e

TCP (2-5q)

> . 6. If this TCP is used for a left lane closure, CW20-5TL "LEFT LANE CLOSED"
signs shall be used and channelizing devices shall be placed on the
CWi1-4L centerline to protect the work space from opposing traffic, with the
48" X 48" arrow board placed in the closed lane near the end of the merging

By XX taper,

MPH CW13-1P
24" X 24" TCP (2-5Db)

—
Q o 7. Conflicting pavement markings shall be removed for long-term projects

Pavement
Markings

CW20-5TR
48" X 48"

[‘ CW16-3aP

30" X 12"

END =
ROAD WORK

G20-2
48" X 24"

= orate
Operations
CW20-5TR l Texas Department of Transportation s‘};‘j’,ﬂgﬂd

VaEH FAEA

4 _
Shou | der .0 m

Shou l der
Shou lder
Shou I der

48" X 48"

[RXFT] -0 TRAFFIC CONTROL PLAN

x LONG TERM LANE CLOSURES
MULTILANE CONVENTIONAL RDS.

END
L ro- 1o ROAD WORK

X 48" G20-2

(Flags- 48" X 24"
See note 1)

TCP (2-5a) TCP (2-5b) T'(:FD ( 22 _ ES ) _ 1 23

FILE: tcp2-5-18. dgn DN: ‘CK: ‘DW: CK:

© TxDOT December 1985 CONT [SECT JoB HIGHWAY

ONE LANE CLOSED TWO LANES CLOSED

895 2.1 "SI0 0506| 02 025 FM 60

1-97 3-03 DIsT COUNTY SHEET NO.

4-98 2-18 BRY BURLESON 37
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LEGEND

* | Trail Vehicle

ARROW BOARD DISPLAY

Shoulder X %

X VEHICLE WORK

Shadow Vehicle

RIGHT Directional

OR
- . i
Work venicle Lead venicle CONVOY CONVOY ¥ X ¥ | Work venicle

LEFT Directional

Double Arrow
Attenuator (TMA)

No warranty of any
its use.

with strobes
_ — — — — - JY cW21-10cT CW21-10aT Eﬂjj Heavy Work Vehicle
¥

72" X 36" 60" X 36" PN Truck Mounted
M A0

CAUTION (Alternating
Diamond or 4 Corner Flash)

sCIREIRGEY

<
<

D? .""':. b | Troffic Fiow
o>

TxDOT assumes No responsibility for the conversion

"Texas Engineering Practice Act"

°
R ( ) TYPICAL USAGE
X VEHICLE][L] MOBILE SHORT | SHORT TERM| INTERMEDIATE LONG TERM
CONVOY N DURATION | STATIONARY [ TERM STATIONARY| STATIONARY
See Note 9 and Forward Facing \ © 7
Trail/Shadow Vehicle A Shoulder Arrow Board +
" GENERAL NOTES
‘ 1530 * Afpr;x, ! 120 -200" Approx. ! ! 12057200 *Api;ox, | 1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as
ee note ee note H H H H
illustrated. When a LEAD vehicle is not used the WORK vehicle must be
TRAIL/SHADOW VEHICLE A equipped with an arrow board. The Engineer will determine if the LEAD VEHICLE
T(:P (3._1 G) with RIGHT Directional and/or TRAIL VEHICLE are required based on prevailing roadway conditions
display Flashing Arrow Board traffic volume, and sight distance restrictions

UNDIVIDED MULTILANE ROADWAY

2. The use of amber high intensity rotating, flashing, oscillating, or strobe |ights
on vehicles are required. Blue high intensity rotating, flashing, oscillating or

incorrect results or damages resulting from

is governed by the

The use of this standard
is made by TxDOT for any purpose whatsoever

of this standard to other formats or for

DISCLAIMER:

kind

strobe |ights when mounted on the driver’s side of the vehicle may be operated
simultaneously with the amber beacons or strobe |ights.

Work Vehicle 3

; The use of ftruck mounted attenuators (TMA) on the SHADOW VEHICLE and TRAIL VEHICLE
with strobes

are required.

See note 9 and 120" -200° 120" -200" 1500 + Approx
Trail/Shadow Vehicle B Lead Vehicle Approx. Approx. See note 8 4. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity and
with s+robesW See note 8 color requirements of DEPARTMENTAL MATERIAL SPECIFICATION DMS 8300, Type A.
Shou | der 5. Flashing arrow boards shall be Type B or Type C as per the Barricade and

Construction (BC) standards. The board shall be controlled from inside the vehicle

6. Each vehicle shall have two-way radio communication capability.

—— 73

E]—[D* D %DD** @** *

7. When work convoys must change lanes, the TRAIL VEHICLE should change lanes first to
shadow the other convoy vehicles.

Shou | der /

L—See note 9 and AJ 8. Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vary
1500° + Approx. 120’ -200" Trail/Shadow Vehicle A depending on sight distance restrictions. Motorists approaching the work convoy
‘ <oc note B l ApDrox | Eggfgrd should be able fto see the TRAIL VEHICLE in time fto slow down and/or change lanes as
: ArrowgBoord they approach the TRAIL VEHICLE. Vehicle spacing between the WORK VEHICLE
and SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD VEHICLE may
WORK ON SHOULDER WORK ON TRAVEL LANE vary according to terrain, work activity and other factors.
9. "X VEHICLE CONVOY" (CW21-10cT) or "WORK CONVOY" (CW21-10aT) signs shall be used on
TCP (3-1b) TRAIL VEHICLES and SHADOW VEHICLES as shown. As an option 48" X 48" diamond shaped

"WORK CONVOY" (CW21-10T) or "X VEHICLE CONVOY" (CW21-10bT) signs may be used where
adequate mounting space exists. When used, the X VEHICLE CONVOY sign shall have
TWO_WAY ROADWAY WITH PAVED SHOULDERS the number of the convoy vehicles displayed on the sign in the number designation
"X" location. The "X VEHICLE CONVOY" sign shall not be used on the SHADOW VEHICLE
if a TRAIL VEHICLE is used.

DATE:
FILE:

10. On two-lane two-way roadways, the work and protection vehicles should pul |l over

periodically to allow motor vehicle traffic to pass. If motorists are not allowed to
See note 9 and

Trail/Shadow Vehicle B Work Vehicle pass the work convoy, a "DO NOT PASS" (R4-1) sign should be placed on the back of the
with strobes reagrmost protection vehicle.
,,,,,,,,,,,,, A A X VEHICLE| _ [ WORK
CONVOY CONVOY
CW21-10cT CW21-10aT
/ <‘;| 72" X 36" 60" X 36"
— —_— —_— —‘ — — - — — ff'
s e Mg LEET S e e |
*e s’ %0 |OR White Reflective l Texas Department of Transportation s‘fé'?’ﬁ:’gfd
. L] [ ] [ )
—— -
=
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffff OixvericLend - TRAFFIC CONTROL PLAN
Lead Vehicl \ ©
R I Lese veniele — : MOBILE OPERATIONS
r T 1 [ . N g
[/ N\\Ek UNDIVIDED HIGHWAYS

TCP (3-1¢) B ter | TCP(3-1)-13

TRA I L/SHADOW VEH I CLE B (WIDTH OF TMA) I FILE: tcp3-1.dgn DN: TXDOT ‘CK: TXDOT‘DW: TxDOT ‘CK: TxDOT

©TxDOT  December 1985 CONT |SECT JoB HIGHWAY

TWO_WAY ROADWAY WITHOUT PAVED SHOUI_ DERS W‘.Jrh Flashing Arrow Boorad STRIPING FOR TMA REVISIONS 0506| 02 025 FM 60

in CAUTION display 2-94 4-98
8-95 7-13 DIST COUNTY SHEET NO.

1-97 BRY BURLESON 38
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No warranty of any
its use.

TxDOT assumes No responsibility for the conversion

"Texas Engineering Practice Act".
incorrect results or damages resulting from

is governed by the

The use of this standard
is made by TxDOT for any purpose whatsoever.

of this standard to other formats or for

DISCLAIMER:

kind

DATE:
FILE:

Improved Snou T der X VEHICLE| __ [ WORK S LEGEND
* | Trail vehicle

Lead Vehicle CONVOY CONVOY ARROW BOARD DISPLAY

with strobes oo vemiol
CW21-10cT CW21-10aT * % | Shadow Vehicle

m 72" X 36" 60" X 36" * % * | Work Vehicle

., [::Hij Heavy Work Vehicle

eeo0oe o
kK ok Improved Shoulder .' N Truck Mounted

0 Attenuator (TMA)
< Traffic Flow

‘ 1500 + Approx. ‘ 120 -200° ‘ 120 -200° 1l X VEHICLE][]]

! ! See note 8 CONVOY N

Tep . TYPICAL USAGE
C (3-3a) K VOBILE SHORT | SHORT TERM| INTERMEDIATE LONG TERM

TWO LANE HIGHWAY WITH PAVED SHOULDERS ~M DURATION | STATIONARY | TERM STATIONARY| STATIONARY

a
(WORK ON TRAVEL LANE)
TRAIL/SHADOW VEHICLE A | . o\
with RIGHT Directional display

Flashing Arrow Board 1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as
illustrated. When a LEAD vehicle is not used on two way roads the WORK
Forward Facing vehicle must have an arrow board. For divided roadways, the arrow board on the
Arrow Board <?| WORK vehicle is optional based on the type of work being performed. The Engineer

See Trail/Shadow Vehicle A Forward Facing
and Note 9 <:| Arrow Boards

o _— o

Tjan ap o [I5

* *

RIGHT Directional

LEFT Directional

Double Arrow

CAUTION (Alternating
Diamond or 4 Corner Flash)

SCIRSIRGEY

See note 8 See note 8

See Trail/Shadow Vehicle B Forward Facing Lead Vehicle
<i§] and Note 9 Arrow Board with strobes

will determine if the LEAD vehicle and/or TRAIL vehicle are required based on
prevailing roadway conditions, traffic volume, and sight distance restrictions.

X VEHICLE WORK 2. The use of amber high intensity rotating, flashing, oscillating, or strobe lights

- N - :
\ [j
UD ﬂ@ @ m@ OR on vehicles are required. Blue high intensity rotating, flashing, oscillating, or
i . . , " ;
i CONVOY CONVOY strobe lights when mounted on the driver’s side of the vehicle may be operated

* * ¥ * % ¥ simultaneously with the amber beacons or strobe |ights.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, CW21-10cT CW21-10aT 3. The use of truck mounted attenuators (TMA) on the SHADOW VEHICLE, ADVANCE WARNING

, , , , . 72" X 36" 60" X 36" ond TRAIL VEHICLE are required. o
l 1500" + Approx. L 120" -200 ‘ 120" -200 4, Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity
See note 8 ™ See note 8 | See nofe 8 . . S’ug gg(\)gr ;equ'\rememfs of DEPARTMENTAL MATERIAL SPECIFICATION
» Type A.
T(:P (3"3t)) Flashing arrow boards shall be Type B or Type C as per the Barricade and
Construction (BC) standards. The board shall be controlled from inside the

TWO LANE HIGHWAY WITHOUT PAVED SHOULDERS [ ‘XVEH'CLE D . Eiggc\‘/gmc\e shal | have two-way radio communication capability.

. When work convoys must change l|anes, the TRAIL VEHICLE should change lanes
(WORK ON TRAVEL LANE) CONVOY y first fto shadow the other convoy vehicles.

) © 8. Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vary
See Advance , , . , depending on sight distance resfrictions. Motorists approaching the convoy
Warning 1500" + Approx. 400 1207 -200 N should be able to see the TRAIL VEHICLE in time to slow down and/or change
Vehicle See note 8 Approx. Approx. m lanes as they approach the TRAIL VEHICLE. Vehicle spacing between the WORK
See note 8 See note 8 VEHICLE and SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD
VEHICLE may vary according to terrain, work activity and other factors.
TRAIL/SHADOW VEHICLE B 9. X VEHICLE CONVOY (CW21-10cT) or WORK CONVOY (CW21-10aT) signs shall be used on
TRAIL VEHICLES and SHADOW VEHICLES as shown. As an option 48" x 48" diamond
Shoul der with Flashing Arrow Board shaped WORK CONVOY (CW21-10T) or X VEHICLE CONVOY (CW21-10bT) signs may be
in Caution Mode used where adequate mounting space exists. When used, the X VEHICLE CONVOY
sign shall have the number of the convoy vehicles displayed on the sign in
the number designation "X" location. The X VEHICLE CONVOY sign shall not be
[{:>> used on the SHADOW VEHICLE if a TRAIL VEHICLE is used.
10.For divided highways with two or three lanes in one direction, the appropriate
Z ] CW20-5bTL LEFT LANE CLOSED (CW20-5bTL), RIGHT LANE CLOSED (CW20-5bTR), or CENTER LANE

OR 5.

~N O

Shou I der

. 72" X 36" CLOSED (CW20-5dT) sign should be used on the Advance Warning Vehicle. As an
eocce o (See note 14) option, a portable changeable message sign (PCMS) or truck mounted changeable
T ° message sign (TMCMS) wi+th @ minimum character height of 12", and displaying the

See Trail/SHADOW Vehicle A same legend may be substituted for these signs. An appropriate directional arrow

and note 9 & Shoulder [I ]] display, simulating the size and legibility of the flashing arrow board may be
Q}‘§ LEFT LANE . used in the second phase of the PCMS/TMCMS message. When this is done,
Q§§ X CLOSED N the arrow board will not be required on the Advance Warning Vehicle
\ © 11.A double arrow shall not be displayed on the arrow board on the Advance Warning

TCP (3-3c) + Vehicle.
SN 12.For divided highways with three or four lanes in each direction, use TCP(3-2).
DIVIDED MULTILANE HIGHWAY 13.Standard diamond shape versions of the CW20-5 series signs may be used as an

option if the rectangular signs shown are not available.
14. The Advance Warning Vehicle may straddle the edgeline when Shoulder width makes
ADVANCE WARNING it necessary.
[ 15.0n two-lane two-way roadways, the work and protection vehicles should pull over
VEHICLE periodically to allow motor vehicle traffic to pass. If motorists are not
al lowed to pass the work convoy, a DO NOT PASS (R4-1) sign should be placed on
the back of the rearmost protection vehicle.

Shoulder

Shoul der

Forward Facing Lead Vehicle Red Reflective é@ Traffic

Arrow Boards with strobes — i
White Reflective ) 016%?5?3:5

l Texas Department of Transportation Standard

B
S
(HEIGHT OF TMA)

TRAFFIC CONTROL PLAN
MOBILE OPERATIONS
RATISED PAVEMENT
MARKER INSTALLATION/
REMOVAL

6"

A5 THI

* % * k%

+

o — o _— _— o

* See Trail/Shadow Vehicle B
and note 9

VAN A
o
lﬂ' s
=
0

. | TCP(3-3)-14
1500" + Approx. . | 120" -200’ 120" -200° [ (WIDTH OF TMA) ! _ _
™ See note 8 T See note 8 | See nofe 8 FILE: tep3-3..dgn w:Tme‘chwOThm TxDOT |cks TXDOT
©TxDOT  September 1987 CONT |SECT JoB HIGHWAY
TCP (3-3d) STRIPING FOR TMA K T T
UNDIVIDED MULTILANE HIGHWAY 8-95 7-13 DIST COUNTY SHEET NO.
1-97 7-14 BRY BURLESON 39
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Shadow Vehicle
With Attenuator

and Arrow Board LEGEND

(See note 2 and 5)1

Cw20-1D
48"

* | Trail Vehicle

ARROW BOARD DISPLAY
Shadow Vehicle
With Attenuator
and Arrow Board
(See note 2 and 5)

* % | Shadow Vehicle

e
<\3 * % k| Work Vehicle
<xj l:mj Heavy Work Vehicle

RIGHT Directional

LEFT Directional

= |50 1Y

The use of this standard is governed by the

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

DISCLAIMER:

DATE:
FILE:

2 k 2> A Truck Mounted Double Arrow
Eﬁm@- } =N P Attenuator (TMA)
@>> — s <:b Traffic Flow [ m| Channelizing Devices
Minimum Suggested Maximum| .. .
ﬁ:> Desirable Spacing of Min imum Suggested
i?s*if Formula Taper Lengths Channelizing S Sion Longitudinal
- pee X X Devices D?;tmg Buffer Space
M * 10’ 1’ 12 on a on a |pistance "B
CW20-1D . Offset/Offset|0ffset| Taper | Tangent
48" X 48" 30 30 \\\\\\ X Work S 30 »| 1507| 165"| 180’ 307 60’ 1207 90’
X or ace
Min. Min. P 35 L:% 205" | 225'| 245'| 35 70’ 160" 120"
X Work Space %@0;38“ 40 265" | 295" | 320’ 40’ 80" 240’ 155"
45 450" | 495" | 540’ 457 90’ 3207 1957
TYPICAL TRAFFIC CONTROL FOR TYPICAL TRAFFIC CONTROL FOR 22 2(5)8 Zgg 600 22 100 400 240
_ ‘ "| 660’ ! 1107 500" 295"
CONTINUOUS LEFT TURN LANE SYMBOL MARKINGS ~ OUTSIDE DUAL LEFT TURN LANE SYMBOL MARKINGS o1 5 oo Tera Toao T oo T 20 T o00 T 5co”
65 650"| 715" 7807 65’ 1307 7007 4107
70 700" | 770"| 840’ 70’ 1407 800" 475"
Work Space 75 750" | 825'| 900’ 757 150" 900" 540°
| 30’ | oy N 7Shodow Vehicle % Conventional Roads Only
Min 1 Cw20-1D With Aftenuator %% Taper lengths have been rounded off
48" X 48 G@SEA;Z% 208;2 . L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed (MPH)
X <j TYPICAL USAGE
= = = — — — — — — — — — MOBILE SHORT | SHORT TERM| INTERMEDIATE LONG TERM
<:b DURATION | STATIONARY |TERM STATIONARY| STATIONARY
—_ Shadow Vehicle — R J— - JE— N N J—
With Attenuator < !
— — and Arrow Board
£ = £ = (See note 2 and 5) 2 2 2 2
= — - = = GENERAL NOTES
> SECIi ]
— — — — — — — — — - - 1. This traffic control plan is for use on conventional roads posted
ﬁ:> at 45 mph or less and is intended for mobile operations that move
— — — — — — — — T - - continuously or intermittently (stopping up to approximately 15
ﬁ:> minutes) such as short-line striping and in-lane rumble strips.
When activities are anticipated fto take longer amounts of time or
30 traffic conditions warrant, a short duration or short-term stationary
Y vE traffic control plan should be used.
in
=
Work Space 2. A Truck Mounted Attenuator shall be used on Shadow Vehicle.Striping
CW20-1D on the back panel of all fruck mounted attenuators shall be 8" red
v B and white reflective sheeting placed in an inverted "V" design.
TYPICAL TRAFFIC CONTROL FOR 48" X 48 TYPICAL TRAFFIC CONTROL FOR Reflective sheeting shall meet or exceed the reflectivity and color
requirements of departmental material specification DMS-8300, Type A.
OUTSIDE LANE MARKINGS INSIDE LANE MARKINGS
3. All traffic control devices shall be in accordance with the "Texas
Manua!l on Uniform Traffic Control Devices" (TMUTCD), Iatest edition
CW20-1D 4, The use of yellow rotating beacons or strobe |ights on vehicles are
48" X 48" required. Blue high intensity rotating, flashing, oscillating or
strobe |ights when mounted on the drivers side of the vehicle may
Work Space | e _ Shadow Vehicle be operated simultaneously with the amber beacons or strobe |ights.
o1 i . . .
30’ g%ghAé:gjmgggsg 5. Flashing arrow board shall be used on Shadow Vehicle. Flashing arrow
Min. { (See note 2 and 5) board shall be Type B or Type C as per BC Standards. The arrow

board operation shall be controlled from inside the truck

[ Aéggéf'® Traffic
{4 2 £ Red Reflective Operations
White Reflective l Texas Department of Transportation s‘};‘j’,ﬂg}’d

CwW20-1D
48" X 48"

TRAFFIC CONTROL PLAN
MOBILE OPERATIONS FOR
ISOLATED WORK AREAS

6"

*

(HEIGHT OF TMA)

Shadow Vehicle X 307
ond Artow Board Min 1 UNDIVIDED HIGHWAYS
e (See note 2 and 5) Work Space
‘ L tor | TCP(3-4)-13
I (WIDTH OF TMA) ‘ FILE: +cp3-4. dgn on: TxDOT ek TxDOT [ow: TxDOT [ck: TxDOT
TYPICAL TRAFFIC CONTROL FOR TYPICAL TRAFFIC CONTROL FOR STRIPING FOR TMA O s 20 55061 03| 025 FTed
LEFT TURN LANE MARKINGS CENTER LANE MARKINGS T T e
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DISCLAIMER:

No warranty of any

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

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

DATE:

FILE:

WORK ZONE SHORT TERM PAVEMENT MARKINGS DETAILS

WORK ZONE SHORT TERM PAVEMENT MARKINGS PATTERNS

r« 20" + 6" - 7 Type Y-2
0

" L il il
DOUBLE TABS 4" to 12
Fo i
NO-PASSING W
LINE TAPE 4" to 12" r =1
SOLID |~ 20" = 6" Yellow 45 + 6
LINES 2026~
- Type Y-2 or W
SINGLE TABS " I . o .

NO-PASSING LINE
or CHANNELIZATION TAPE

LINE + 6"~ \ e—=f45' = 6"
Yellow or White
40" + 1' Type Y-2 or W
BROKEN TABS (il il oo 0oo
LINES 6" - 13
(FOR CENTER LINE TAPE ==
OR LANE LINE) le——a0" = 1 ) \ |45 x 6"
Yellow or White
12+ 6 ] 30 2 3 Type W
TABS 0 o o ooy, ., 0 O 0 m%
+ 1
WIDE DOTTED T - 10 1 T
LINES 120

(FOR LANE DROP LINES) TAPE - - -
12" = 6] le—nf 3t = 3" TS White

f— 20" = 6" —+ Type W
0 Dt . . m% X:m
TABS il [ Y ] il

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

DO DO
NOT
NOT |r4-1
\
ra-1 LPASS 4 4-"|Pass
=-_ =-_ =-_ -_— 5& = = = 1] 1] 1] 1] 1] 1] 1] 1] 0 1] 1] oo oo
= = = veliow E>u1 1 1 1 1 000 mmmk oo vz
b PASS TAPE b PASS TABS
T~ WiTH >~ witH
CARE R4 CARE R4

White Type W
\ <j

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

i
=

= _white <7 o>
-/ E =

I
I

Type W

= AN
| >
& Wide Dotted Lines
Wide Gore Markings

TAPE TABS
LANE LINES FOR DIVIDED HIGHWAY

1
1
/ ;
Q ] /
Wide Dotted Lines 0
Wide Gore Markings

WIDE GORE = = White += — = i i P 1 1 0 il 0o
12" ite Type W
MARKINGS i — — — — — — — — = <j 0 0 };p 0 0 0 0 0 0 1 1 0 0 0 <mj
we R - m = = = = = = = = = 4= I I IR R
fe— 20" + 6" —=] 45 + 6f=—n] White o> Yellow o> Type Y-2
= = White P = = UL il PaLL 100 100 000 100 100
E> E> Type W
NOTES: TAPE TABS
1. Short term pavement markings may be prefabricated markings (stick down tape) or temporary flexible reflective roadway
marker tabs unless otherwise specified elsewhere in plans. LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS
2. Short term pavement markings shall NOT be used to simulate edge lines.
3. Dimensions indicated on this sheet are typical and approximate. Variations in size and height may occur between markers or o o o o o <j 0 0 0 0 00 0 0 ﬁﬂ?
devices made by manufacturers, by as much as 1/4 inch, unless otherwise noted. = = White/E = = <3 Type W b4 <3
4. Temporary flexible-reflective roadway marker tabs will require normal maintenance replacement when used on roadways - = - - - - - - 0 0 0 [ 0 0 0 0 0 0 0 0 0 0 I
with an ADT per lane of up to 7500 vehicles with no more than 10% truck mix. When roadways exceed these values, = = = = 100 100 000 oo oo 000 000 1
additional maintenance replacement of devices should be planned. Yellow :%Type Y-2
= = = = 100 100 i) il 100 ]| 000 10
5. No segment of roadway open to traffic shall remain without permanent pavement markings for a period greater than 14 = = = = = = = = 1] 1] 1] [ 1] 1] 1] 1] 1] 1] 1] 1] 1] 1] 1
calendar days. The Contractor will be responsible for maintaining short term pavement markings until permanent pavement [> [>
markings are in place. When the Contractor is responsible for placement of permanent pavement markings, no segment of — — — — — P 000 i i 000 i 000 000
roadway shall remain without permanent pavement markings for a period greater than 14 calendar days unless weather E> White ™ E> T W/
conditions prohibit placement. Permanent pavement markings shall be placed as soon as weather permits. ype
6. For two lane, two-way roadways, DO NOT PASS signs shall be erected to mark the beginning of sections where passing is TAPE TWO-WAY LEFT TURN LANE TABS
prohibited and PASS WITH CARE signs shall be erected to mark the beginning of sections where passing is permitted. Signs
shall be in accordance with the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD) and may be used to indicate the T R bi
limits of no-passing zones for up to 14 calendar days. Permanent pavement markings should then be placed. Raised ] emovable If raised pavement markers are used to supplement REMOVABLE -
) . . Pavement m-m gg%%’—g;’? short term markings, the markers shall be applied to the top of the é ° ggi‘;’};
7. For low volume two lane, two-way roadways of 4000 ADT or less, no-passing lines may be omitted when approved by the Marker L Marking (Tape) tape at the approximate mid length of the tape. This allows an i Division
Engineer. DO NOT PASS and PASS WITH CARE signs shall be erected (see note 6). L g tlap easier removal of raised markers and tape. l Texas Department of Transportation Standard
2
8. For exit gores where a lane is being dropped place wide gore markings or retroreflective channelizing devices to guide

motorist through the exit. If channelizing devices are to be used it should be noted elsewhere in the plans. One piece cones
are not allowed for this purpose.

TEMPORARY FLEXIBLE, REFLECTIVE ROADWAY MARKER TABS (TABS)

1.

Temporary flexible-reflective roadway marker tabs detailed on this sheet will be designated Type Y-2 (two amber reflective
surfaces with yellow body); Type Y (one amber reflective surface with yellow body); and Type W (one white or silver reflective
surface with white body). Additional details may be found on BC(11).

. Tabs shall meet requirements of Departmental Material Specification DMS-8242.

3. When dry, tabs shall be visible for a minimum distance of 200 feet during normal daylight hours and when illuminated by

automobile low-beam head light at night, unless sight distance is restricted by roadway geometrics.

. No two consecutive tabs nor four tabs per 1000 feet of line shall be missing or fail to meet the visual performance requirements

of Note 3.

PREFABRICATED PAVEMENT MARKINGS

1. Temporary Removable Prefabricated Pavement Markings shall meet the requirements of DMS-8241.

2. Non-removable Prefabricated Pavement Markings shall meet the requirements of either DMS-8240 "Permanent
Prefabricated Pavement Markings" or DMS-8243 "Temporary Costruction-Grade Prefabricated Pavement Markings."

RAISED PAVEMENT MARKERS

WORK ZONE SHORT TERM
PAVEMENT MARKINGS

1. All raised pavement markers used for work zone markings shall meet the requirements of Item 672, "RAISED
PAVEMENT MARKERS" and DMS-4200. WZ(ST M)'Z
DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS) & MATERIAL PRODUCER LISTS (MPL) FILE: wzstpm-23.dgn o ‘C’(’ ‘DW’ ‘“‘
f f I ith link hei . he foll B . ©TxDOT February 2023 | CONT |SecT Jos HIGHWAY
1. DMSs referenced above can be found along with embedded links to their respective MPLs at the following website: p— 05061 02 025 FM 60
http://www.txdot.gov/business/contract Itants/material ifications/default.ht 15 223
p://www.txdot.gov/business/contractors_consultants/material_specifications/default.htm Tos BRY BURLESON a1




No warranty of any
its use.

TxDOT assumes No responsibility for the conversion

"Texas Engineering Practice Act"
incorrect results or damages resulting from

is governed by the

e ‘ ‘ DEPARTMENTAL MATERIAL SPECIFICATIONS
@ @ @ PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
TEMPORARY (REMOVABLE) PREFABRICATED PAVEMENT MARKINGS |DMS-8241
CW8-11 . SIGN FACE MATERIALS DMS-8300
COLOR USAGE SHEETING MATERIAL
*See Table 1 ORANGE | BACKGROUND TYPE B. OR TYPE C_ SHEETING
BLACK LEGEND & BORDERS | ACRYLIC NON-REFLECTIVE SHEETING

GENERAL NOTES

Area where Edge Area where Edge 1. If spalling or ho\e§ oceur, ROUGH ROAD (CW8-8) sigms.shou\d be placed in
Condition exists Condition exists odvo@cg of #he_condwfxon and be repeated every two miles where the
condition persists.
* See 2. UNEVEN LANES (CW8-11) signs shall be installed in advance of the
Table 1 condition and repeated every mile. Signs installed along the uneven

lane condition may be supplemented with the NEXT XX MILES (CW7-3aP)
plague or Advisory Speed (CW13-1P) plaque.

3. NO CENTER LINE (CW8-12) signs and temporary pavement markings as per the
WZ (STPM) standard shall be installed if yellow centerlines separating two
way traffic are obscured or obliterated. Repeat NO CENTER LINE signs
every two miles where the center |ine markings are not in place. The signs
and markings shall remain in place until permanent pavement markings are
instal led.

X "X" distance X " dist
(See Note 4) (See &g$gm2? 4. Signs shall be spaced at the distances recommended as per BC standards

5. Additional signs may be required as directed by the Engineer. Signs shall
*See Table 1 remain in place until final surface is applied. Signs shall be considered

2= | 2= JL\ subsidiary to Item 502 "BARRICADES, SIGNS AND TRAFFIC HANDLING."
6. Signs shall be fabricated and mounted on supports as shown on the BC
standards and/or listed on the "Compliant Work Zone Traffic Control Devices"
VAR AR AR list.

7. Short term markings shall not be used fto simulate edge |ines.

cwe-11 8. All signs shall be constructed in accordance with the details found in

UNEVEN I_ANES CWB-11 UNEVEN LANES the "Stondard Highway Sign Designs for Texas," latest edition.
TWO LANE CONVENTIONAL ROAD FOUR LANE CONVENTIONAL ROAD TABLE 1

The use of this standard
is made by TxDOT for any purpose whatsoever

of this standard to other formats or for

DISCLAIMER:

kind

DATE:
FILE:

Edge Condition Edge Height (D) % Warning Devices
e ‘ ‘ Less fthan or equal to:
14" (maximum-planing) Sign: CW8-11
() 1," (typical-overlay)
) 7777 D : wry ; " i
7 Distance "D" may be a maximum of 1 1/4 for planing
cw8-12 477904///7/ operations and 2" for overlay operations if uneven
lanes with edge condition 1 are open to traffic
after work operations cease.
"X" distance
(See Note 4) () 53
I ST 1
Area missing Center Area where Ed 2 D " tan: 4
i i o % Less than or equal to 3 Sign: CW8-11
| ///7L\me markings Condition exists /7///44/ )

% See Table

0" to 3/4"

Distance "D" may be a maximum of 3" if uneven |anes
| 2 with edge condition 2 or 3 are open to traffic after
12" (s work operations cease. Uneven lanes should not be

open to traffic when "D" is greater than 3".

Notched Wedge Joint
‘ ‘ ® Traffic
O,g-;rgt_ions
. vision
X X "Y' gistance TRAFFIC CONTROL DURING PLANING, lTexasDepartmentofTransportatlon Standard
(See Nofe 4) OVERLAY AND LEVELING OPERATIONS
' gieronce ‘ ARE SHOWN ELSEWHERE IN THE PLANS.
X (See Note 4) /<& 2= Y SIGNING FOR
MINIMUM WARNING SIGN SIZE UNEVEN LANES
@ @ Conventional roads 36" x 36"
@ S — Cwg-11 ‘ cwemt Freeways/expressways, . . WZ ( ) 1 3
divided roadways 48" x 48 uL) -
CWB-12 FILE: wzul-13.dgn on: TxDOT ek TxDOT [ow: TxDOT [ck: TxDOT
TXDOT  April 1992
NO CENTER LINE UNEVEN LANES sl i osos] 02| o35 | Firdo
TWO LANE CONVENTIONAL ROAD DIVIDED ROADWAY S e
112




No warranty of any

"Texas Engineering Practice Act".

is governed by the

The use of this standard

DISCLAIMER:

LEGEND
y @ & @ @ y rzzz=2|Type 3 Barricade Channelizing Devices
c CW20SG-1
S < . CW20SG-1 ‘ ‘ CW20SG-1 : Truck Mounted
é 48" x 48 48" x 48" v 48" x 48" CW2OSG- 1 I:U:D Heavy Work Vehicle A Attenuator (TMA)
0  w— L] CW?OSG*W B _ 48" x 48" Trailer Mounted 2 Portable Changeable
€ T ‘ L B 48" x 48 (€} |Flosning Arrow Boara | (M} |Message Sign (PCWS)
(S0
23 a > - Sign < ’;I Traffic Flow
fo ‘ ‘ - > ,I
L N ) CW20SG-1 ‘ ) O\ [Flo Lo |Fragger
«E 48" x 48" —_—
o < <j <
+ 4 <73:| <;j
o I [
gy _— _ ————_
5=
ég E> E> IZ> E> E‘,> Minimum Suggested Maximum| o .o
o m - " - Desirable Spacing of St Suggested
28 _ AN Rosted| Formula | Taper Lengths Channel izing soncing |Longituding
N I' I:l 4L ‘ ‘ " D;E * % Devices DHXJ‘ 9 Buffer Space
o} g
[o}s) 107 1’ 12’ On a on a : B
cg X AR } .' B Offset|Offset|Offset| Taper | Tangent Distonce
$9 ‘ [ 5 ¢ ‘ ‘ . ‘ 30 o1 1507165 | 1807 30 60' | 120’ 90"
M
25 = m 35 L:% 205'| 225'| 245'| 35 70’ 160 120
0
oo WORK Y 40 2657| 295"| 320’ 40’ 807 240° 1557
53 AH ‘ E 59 ‘ ‘ ‘ ‘ 45 450' 495’ 540'| 45’ 90" | 320° 195
X0 . = 50 500’ | 550’ 600’ 507 100’ 400’ 240"
CW20SG-1 a | ¢ ) v 55 . . , ; B 7 7
ng iy age ‘ ‘ . ‘ ‘ . CWPOSC- 1 ‘ ‘ e L=WS 550/ 605/ 660/ 55/ HO/ 500/ 295/
oL = See Note 8 § 48" x 48" 60 600" | 660" | 720 60 120 600 350
89 = CW20SG-1 CW20-5TR , 65 650'| 715'| 780'[ 65’ 130" 700’ 410"
0w C " " " " -
5~ ‘ ‘ ~ 48" x a8 ‘ ‘ x| 18T x a8 ‘ ‘ < cnzo-ste | [0 700" 770'[ 840’ | 70" | 140° | 800’ 475’
55 75 750°| 825°] 900'| 75’ 150° 900’ 540’
%é - - - % Conventional Roads Only
26 ‘ ‘ ‘ ‘ ‘ ‘ %% Taper lengths have been rounded off
3% > L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
gs CW2025TR > PR
o ‘ ‘ - 48" x 48" ‘ ‘ 487 x 48 ‘ ‘ CWz0-5TL
X
L2 . -t
X | |
22 | | V AN WORKERS IN BUCKET TRUCKS SHALL NOT
O
Eg WORK ABOVE OPEN LANES OF TRAFFIC.
85 CW20SG-1 CW20SG-1 CW20SG-1
g5 48" x 48" 287 % 48" a8 % 48"
[20)
TE NEAR SIDE LANE CLOSURE FAR SIDE RIGHT LANE CLOSURE FAR SIDE LEFT LANE CLOSURE
C
25 SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY
GENERAL NOTES
CW20SG-1 ‘ 1. The minimum size channelizing device is the 28" cone. 42" Two-piece
48" x 48" cones, drums, vertical panels or barricades will be required when
S _ the device must be left unattended at night.
CW20SG-1
CW20SG-1 48" x 48"
48" x 48" 2. Obstructions or hazards at the work drea shall be clearly marked
and delineated at all times
3. Flaggers and Flagger Symbol (CW20-7) signs may be required according
to field conditions.
4, Vehicles parked in roadway shall be equipped with at least two
L] <ib high intensity rotating, flashing, oscillating or strobe type |ights
]
N [}
i [ 5. High level warning devices (flag trees) may be used at corners of
the vehicle. SHEET 1 OF 2
6. When work operations are performed on existing signals, fthe signals §® Opgraafggns
may be placed in flashing red mode when approved by the engineer. IT D £ Ti . Division
If existing signals do not have power, All-Way Stop (R1-1 and R1-3P) exas Department of Transportation Standard
' signs may be implemented when approved by the engineer.
7. For Short-Term Stationary work the buffer space "B" from the above
table should be used if field conditions permit. For Short Duration TRAFF I C S I GNAL WORK
R4-7 (less than 1 hour) any buffer space provided will enhance the
24" x 30" safety of the setup. TYPICAL DETAILS
v - . 8. The arrow board at this location may be omitted for Short Duration
CW§OSG*W . work if the work vehicle has an arrow board in operation. As an
48" x 48 option, the arrow board may be placed at the end of the taper in
the closed lane if space is not available at the beginning of the taper. WZ (BTS_ 1 ) _ ‘l 3
%/%oicggu OPERATIONS IN THE INTERSECTION 9. Signs and devices for the NEAR SIDE LANE CLOSURE may be altered for FILE: wzbts-13. dgn oN: TXDOT | cks TxDOT [ow: TxDOT |ck: TxDOT
a left lane closure by using a LEFT LANE CLOSED (CW20-5TL) and adding ©Tx00T April 1992 ConT |sect 108 HLGHAAY
SHORT DURATION channelizing devices on the centerline to protect the work space from
) . . REVISIONS 0506| 02 025 FM 60
o opposing traffic.
= 2-98 10-99 7-13 DIST COUNTY SHEET NO.
S 4-98 3-03 BRY|  BURLESON 43
114




No warranty of any
its use.

-
510
[a
—
(%2
CW20SG-1 = ‘
END : . S
48 48
ROAD WORK ) =
G20-2
36" x 18"

WORK AREA

CW20SG-1
48"

x 48"

T WORK |G20-5aP
- 36" x 24"
ROAD WORK 259 >5<T24u ZONE OBEY
NEXT X MILES TRAFFIC| 0 oo WARNING
NAME - SIGNS
Mo ANES 136 x 36" STATE LAW
STATE G20-6T DOUBLE
CONTRACTOR 48" x 30" v - 1R20-5QTP R20-3T
ARE PRESENT | 36" x 18" 48" x 42"
X X X X

—
4’

<&

0> MAJOR STREET

SIGNS
STATE LAW

TxDOT assumes No responsibility for the conversion

"Texas Engineering Practice Act"
incorrect results or damages resulting from

OBEY G29*5OP . WORK BEGIN
WARNING [ 36" x 24"| ZONE | G20-5T ROAD_WORK
48" x 24"

R20-5T TRAFFIC —

36" x 36"| FINES ADDRESS

R20-3T DOUBLE| G20-6T STATE

x 42" R20-5aTP 48" x 30 "{__conTRacTor ™/

36" x 18"| womens CW20SG-1
ARE PRESENT 4 8 " X 48 "

TYPICAL ADVANCE SIGNAL PROJECT SIGNING

NOTES
END 1. Project signing as shown shall be in place
ROAD WORK whenever signal contract work is in progress.
G20-2
36" x 18" 2. For closely adjoining projects, advance signing

may not be required in advance of each
intersection, but only in advance of the
intersections at the project |imits. Actual
locations will be as directed by the Engineer

3. Advance signs shall be removed when signal
CW20SG-1 construction operations are no longer
48" x 48" under way, as directed by the Engineer.

Warning sign spacing shown is typical for both
directions.

FOR LONG TERM and INTERMEDIATE-TERM STATIONARY WORK OPERATIONS

5. See the Table on sheet 1 of 2 for Typical
warning sign spacing.

GENERAL NOTES FOR WORK ZONE SIGNS

is governed by the

g W N

The use of this standard
is made by TxDOT for any purpose whatsoever

of this standard to other formats or for

DISCLAIMER:

kind

Signs shall be installed and maintained in g straight and plumb
condition.

Wooden sign posts shall be painted white
Barricades shall NOT be used as sign supports
Nails shall NOT be used to attach signs to any support.

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

The Contractor shall furnish the sign design shown in the plans or
in the "Standard Highway Sign Designs for Texas" (SHSD).

The Contractor shall furnish sign supports and substrates |isted in
the "Compliant Work Zone Traffic Control Device List" (CWZTCD)
instal led as per the manufacturer’s recommendations

Temporary signs that have damaged or cracked substrates and/or
damaged or marred reflective sheeting shall be replaced as
directed by the Engineer.

Identification markings may be shown only on the back of the sign
substrate. The maximum height of letters and/or company logos used
for identification shall be 1"

Damaged wood posts shall be replaced. Splicing wood posts
will not be allowed

DURATION OF WORK

REFLECTIVE SHEETING

1. All signs shall be retroreflective and constructed of sheeting meeting
the requirements of the DMS and color usage table shown on this sheet

SIGN SUPPORT WEIGHTS

1. Weights used to keep signs from fturning over should be sandbags
filled with dry, cohesionless material

2. The sandbags will be tied shut to keep the sand from spilling and
to maintain a constant weight.

3. Rock, concrete, iron, steel or other solid objects will not be
permitted for use as sign support weights

4. Sandbags should weigh @ minimum of 35 Ibs and a maximum of 50 Ibs.

5. Sandbags shal |l be made of a durable material that tears upon
vehicular impact. Rubber, such as tire inner tfubes, shall not be used

6. Rubber ballasts designed for channelizing devices should not be used
for ballast on portable sign supports. Sign supports designed and
manufactured with rubber bases may be used when shown on the CWZTCD
list.

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

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

Temporary Traffic Barrier

CW20SG-1

See Note 4 below 48" x 48"
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DATE:
FILE:

1. Work zone durations are defined in Part 6, Section 6G.02 of the
Texas Manual on Uniform Traffic Control Devices (TMUTCD).

SIGN MOUNTING HEIGHT

1. Sign height of Long-term/Intermediate-term warning signs shall be as
shown on Figure 6F-1 of the TMUTCD.

2. Sign height of Short-term/Short Duration warning signs shall be as
shown on Figure 6F-2 of the TMUTCD.

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

REMOVING OR COVERING

1. When sign messages may be confusing or do not apply, the signs
shall be removed or completely covered, unless otherwise
approved by the Engineer.

2. When signs are covered, the material used shall be opaque, such
as heavy mil black plastic, or other materials which will cover
the entire sign face and maintain their opaque properties under
automobi le headl ights at night without damaging the sign sheeting
Burlap, or heavy materials such as plywood or aluminum shall not
be used to cover signs

3. Duct tape or other adhesive material shall NOT be affixed to a
sign face.

4, Signs and anchor stubs shall be removed and holes back filled upon
completion of the work

LEGEND

Sign

Channelizing Devices

Type 3 Barricade

DEPARTMENTAL MATERIAL SPECIFICATIONS

SIGN FACE MATERIALS

DMS-8300

FLEXIBLE ROLL-UP REFLECTIVE SIGNS

DMS-8310

COLOR

SHEETING MATERIAL

ORANGE | BACKGROUND

TYPE Bp,

OR TYPE Cp SHEETING

WHITE BACKGROUND

TYPE A SHEETING

BLACK LEGEND & BORDERS

ACRYLIC NON-REFLECTIVE SHEETING

Only pre-qualified products shall

"Compliant Work Zone Traffic Control

be used. A copy of the
Devices List" (CWZTCD)
describes pre-qualified products and their sources and may
be found at the following web address:

http://www.txdot.gov/txdot_library/publications/construction.htm

CWw20SG-1

CROSSWALK CLOSURES

48" x 48"

PEDESTRIAN CONTROL

Holes, trenches or other hazards shall be adequately protected by covering
delineating or surrounding the hazard with orange plastic pedestrian

fencing or longitudinal channelizing devices, or as directed by the Engineer

"CROSSWALK CLOSURES" as detailed above will require the Engineer’s approval
prior to installation

R9 series signs shown may be placed on supports detailed on the BC standards

or CWZTCD Iist, or when fabricated from approved |ightweight plastic
substrates, they may be mounted on top of a plastic drum at or near the
location shown

For speeds less than 45 mph longitudinal channelizing devices may be used
instead of traffic barriers when approved by the Engineer. Attenuation of
blunt ends and instal lation of water filled devices shall be as per BC(9
and manufacturer’s recommendations

Location of devices are for general guidance. Actual device spacing and
location must be field adjusted to meet actual conditions

Where pedestrians with visual disabilities normally use the closed sidewalk

Detectable Pedestrian Barricades should be used instead of the Type 3
Barricades shown

The width of existing sidewalk should be maintained if practical
Pavement markings for mid-block crosswalks shall be paid for under the
appropriate bid items

When crosswalks or other pedestrian facilities are closed or relocated
temporary facilities shall be detectable and shall include accessibility
features consistent with the features present in the existing pedestrian
facility.

SHEET 2 OF 2

= o

l Texas Department of Transportation

Traffic
Operations
Division
Standard

TRAFFIC SIGNAL WORK
BARRICADES AND SIGNS

WZ (BTS-2)-13

FILE: wzbts-13.dgn

on: TxDOT ek TxDOT [ow: TxDOT [ck: TxDOT

©7TxDOT  April 1992

JOB

HIGHWAY

4-98  3-03

REVISIONS

2-98 10-99 7-13

025

FM 60

COUNTY

SHEET NO.

BURLESON

44

115




No warranty of any

TxDOT assumes No responsibility for the conversion

"Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this standard is governed by the
kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

SUMMARY OF LARGE SIGNS

GALVANIZED DRILLED

STRUCTURAL SHAFT
BACKGROUND SIGN SIGN REFLECTIVE STEEL

COLOR DESIGNATION SIGN DIMENSIONS|  SHEETING sa FT .
(LF) 24" DIA.
Size @ @ (LF)

Orange G20-7T Glve Us A 96" X 48" | Type B_, or C 32
g BRAKE ype B FL A A | A A

| | | Working For You

Orange G20-7T Give Us A 192" X 96"
g BRAKE Type By or Cp 128 w8x18 |16 |17 12

A See Note 6 Below

Cw21-1T
48" X 48"
(See Note 3) -

Work ST oW1 T DEPARTMENTAL MATERIAL SPECIFICATIONS

Area X 48" LEGEND
(See Note 3) PLYWOOD SIGN BLANKS DMS-7100

Sign ALUMINUM SIGN BLANKS DMS-7110

@ | @ Work ;, !Q s
Area e

Large Sign SIGN FACE MATERIALS DMS-8300

-
-t
| — | - — | » <b Traffic Flow

COLOR USAGE SHEETING MATERIAL

ORANGE | BACKGROUND TYPE B, OR TYPE Cg_
! | | BLACK LEGEND & BORDERS NON-REFLECTIVE ACRYLIC FILM

GENERAL NOTES

1. See BC and SMD sheets for additional sign support details.
| | | 2. Sign locations shall be approved by the Engineer.

3. For projects more than two miles in length, Give Us a BRAKE signs should be
| | repeated halfway through the project. The Give Us a Brake (CW21-1T) may be
used for this purpose.

4, Work zone speed |imits are sometimes used in conjunction with GIVE
| | | US A BRAKE signing. See BC(3) for location and spacing of construction
speed zone signing when required.

| | 5. Give Us a Brake (CW21-1T) signs and supports shal |l be considered
subsidiary to Item 502, "Barricades, Signs and Traffic Handling. "

— - -2« Project - 2w Project

| Limit Signs | Limit Signs

| @ | @ @ Working For You |

Give Us A 3
| ¢BRAKE |

G20-7T

96" X 48" (See Notfe 6)
\ | or | 8. All signs shall be constructed in accordance with the details found in the "Standard

% 192" X 96" Highway Sign Designs for Texas," latest edition. Sign details not shown in this manual
(Optional- See Note 7) shal |l be shown in the plans or the Engineer shall provide a detail fto the Contractor

before the sign is manufactured.
DIVIDED HIGHWAY UNDIVIDED HIGHWAY

6. The 96" X 48" Working For You Give Us A BRAKE (G20-7T) may use a 1/2" or 5/8"
plywood substrate or 0.125" aluminum sheeting substrate and may be supported by two
4" x 6" wood posts with drilled holes for breakaway as per BC(5) and will be
subsidiary to Item 502.

7. The Working For You Give Us A BRAKE (G20-7T) 192" X 96" sign shall be paid for
under the fol lowing specification items:
Item 636 - Aluminum Signs
Item 647 - Large Roadside Sign Supports and Assemblies.
Item 416 - Drilled Shaft Foundations

SIGNS ARE SHOWN FOR ONE DIRECTION OF TRAVEL é@ Traffic
Operati
l . ,E)ivisi’g: °
Texas Department of Transportation Standard

WORK ZONE

% When the optional larger WORKING FOR YOU GIVE US A BRAKE (G20-7T) "GIVE US A BRAKE"
192" x 96" sign is required, the locations shall be noted SIGNS
elsewhere in the plans.

WZ (BRK) -13

FILE: wzbrk-13. dgn on: TxDOT ek TxDOT [ow: TxDOT [ck: TxDOT
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DATE:
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Warning sign
and rumble strip
sequence in

is same as below.

TABLE 1

opposite direction

Rumble Strip
Array
(See note 1)

Shoulder
Shoulder

l:l‘

Rumble Strip
Array

(See note 1)

The second

Rumble Strip
Array is required
when the ADT
thresholds in
Table 1 indicate
the need for 2
Arrays.

Shoul der
Shoul der

WZ (RS-1a)

RUMBLE STRIPS ON ONE-LANE

TWO-WAY APPLICATION

Flagger to # of Rumble
Flagger ADT Strip
(Length of Work Arrays
Area)
1
1/8 Mile < 4,500
> 4,500 2
< 3,500 1
174 Mile
> 3,500 2
1
172 Mile < 2,600
> 2,600 2
1 Mile < 1,600 |
> 1,600 2
> 1 Mile N/ A 2
///fSee note 8
>
-l
>
N
~N
=<
N
N
-l
>
-
=<
RUMBLE
- STRIPS
AHEAD 7oy 7-21
48" X 48"
>< (See note 2)

| ]
n
Ay
| |
C . C
(] S [}
o . ©
n) . 3
2 |2
n . n
.
.
AN
.
. |
.
L
3
@
0. -
=<
e —
=<
Rumb I e ~
Strip >
Array
(See j— Vo
note 1) —
>
N
N
Rumb | e o
Strip o
Arrays
(See PR
note 1)
>
o 3 > 48"
© o
2 3
I} e}
C C
) (V2]
48"

WZ (RS-1D)

RUMBLE STRIPS FOR LANE CLOSURE

Cwr17-2T

(See note 2)

Cw20-1D

ON CONVENTIONAL ROADWAY

GENERAL NOTES

Each Rumble Strip Array should
consist of fthree rumble strips spaced
center to center at the spacing shown
in Table 2, placed fransverse across
the lane at locations shown.

The CW17-2T "RUMBLE STRIPS AHEAD"
sign should be located after the
CW20-1D "ROAD WORK AHEAD sign and
spaced as shown. If traffic is
observed to be queuing, or is
expected to queue beyond the Rumble
Strips, the CW17-2T sign and the
first Rumble Strip Array may be
located upstream of the CW20-1D
sign as necessary to provide
needed warning.

Temporary Rumble Strips will be
considered subsidiary fto Item 502
and shall be a product |isted on the
Compliant Work Zone Traffic Control
Devices.

Remove Temporary Rumble Strips before
removing the advanced warning signs.

Temporary Rumble Strips should not
be used on horizontal curves, loose
gravel, soft or bleeding asphalt,
heavily rutted pavements or unpaved
sur faces.

Temporary Rumble Strips shall be
installed and maintained as
per manufacturer’s recommendations

This standard sheet shall be used
in conjunction with other appropriate

TCP standard, TMUTCD typical application

or project specific detail for the
project.

The one-lane two-way application may

utilize a flagger, an Automated Flagger
Assistance Device (AFAD) or a Portable

Traffic Signal (PTS).

Replace defective Temporary Rumble
Strips as directed by the Engineer

. Temporary Rumble Strips may be used
on freeways or expressways based on
engineering judgment and written
direction from the Engineer

LEGEND

rzzz=2 | Type 3 Barricade

\]
\]

Channelizing Devices

[::HIj Heavy Work Vehicle

Truck Mounted
Attenuator (TMA)

b

required may vary depending on the TCP, TMUTCD
Typical Application, or project specific details

for the project.

For posted speeds in excess of 65 MPH, it is
recommended that spacing is increased as speed
limits increase. Increasing space between rumble
strips will improve effectiveness.

AN
= railer Mounted Portable Changeable
<} | Fiasning Arrow Panel M} | Message Sign (PCMS)
= |sign <1;| Traffic Flow
N | Flog 0o | Flogger
Minimum Suggested Moximum| . .o o
Desirable Spacing of ‘SJ Suggested
i?sfif Formula Taper Lengths Channelizing s 'an Longitudina
pee * % Devices D?;\‘mg Buffer Space
* 10 117 127 Oon a on a Distance "B"
Offset|Offset|Offset| Taper Tangent
30 >| 1507| 165"| 180’ 30’ 60’ 120 90’
35 L:A%%L 205'| 225'| 245 35 70" 160" 1207
40 265" | 295'| 320’ 40° 807 240" 1557
45 450" | 495"| 540 45’ 90’ 320" 1957
50 500’ | 5507| 600’ 50° 100’ 4007 2407
55 L=WS 550’ | 605’| 660’ 55° 110 500" 295
60 600" | 660" | 720" 60’ 120 600" 350
65 650'| 7157 780" 65" 1307 700 4107
70 700" | 770" | 840 707 140’ 800 475"
75 750'| 825" | 900 757 150' 900" 540"
% Conventional Roads Only
X% Taper lengths have been rounded off
L=Length of Taper (FT) W=Width of Offset (FT)
S=Posted Speed (MPH)
TYPICAL USAGE
MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY | STATIONARY
v v
€ Signs are for illustrative purposes only. Signs

TABLE 2
Approximate distance
Speed between strips
an array

< 40 MPH 107

> 40 MPH % 15

< 55 MPH

= 60 MPH 20’

> 65 MPH % 357+

=k Sarcty
Safety
l Texas Department of Transportation s‘};‘j’,ﬂ‘a’ﬂd

WZ (RS

TEMPORARY RUMBLE STRIPS

) -22

FILE: wzrs22. dgn on: TxDOT [ck: TxDOT Jow: TxDOT [c: TxDOT
© TxDOT  November 2012 CONT |SECT JoB HIGHWAY
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Edge of Pavement 6" min. when no RP:AB-;-WIACY 6" Solid
Shou | der / (shou\der exists ‘ / White ! GENERAL NOTES

I | L Edge Line 6" Solid
6" Solid
Yel low / ':> E—

—

Yellow Line 1. Edge
Edge Line White <j

: ; 30 107 :D
6" Solid Lone Line distance may vary due to pavement raveling or other

White — — — — [> conditions. Edge |ines are not required in curb and

‘ CK:

l'ine striping shall be as shown in the plans or as
/ directed by the Engineer. The edge |ine should not be placed

less than 6 inches from the edge of pavement. This

‘DW:

No warranty of any

Edge Lme\‘ :> gutter sections of roadways.
\ 6" Solid A ( 2. The fraveled way includes only fthat portion of fthe roadway
@ @ Wnite ALLEY, PRIVATE ROAD used for vehicular travel. It does not include the parking
Edge Line OR MINOR DRIVEWAY .
MAJOR lanes, sidewalks, berms and shoulders. The traveled ways
EDGE |_|NE AND LANE |_|NES DRIVEWAY shall be measured from the center of edge line to the

ONE—WAY ROADWAY TYP|CA|_ TWO—LANE, TWO—WAY PAVEMENT center of edge |ine of a two lane roadway.
WITH OR WITHOUT SHOULDERS MARKINGS THROUGH INTERSECTIONS

PP MATERIAL SPECIFICATIONS
Edge of Pavement = 6" Solid PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
{6 min. when no L /the
shoulder exists — 3 _
Edge Line EPOXY AND ADHESIVES DMS-6100

BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS |DMS-6130
TRAFFIC PAINT DMS-8200

6" Wnite HOT APPLIED THERMOPLASTIC DMS-8220

Lane Line -

- \ PERMANENT PREFABRICATED PAVEMENT MARKINGS|DMS-8240

r6" Solid
Yellow Line

- + 6”
6" Solid 6" White <§:|
White f Lane Line l 3"x - 4"
—

Edge Line [ e— [ e—

30’ 10’ <: 6"

; 6" Solid J‘//
See Detail A Yellow Line

=
= = = DETAIL "A"
=>

—

TxDOT assumes no responsibility for the conversion

All pavement marking materials shall meet the
required Departmental Material Specifications
as specified by the plans.

6" Solid White

Edge Lme\ " . " —_
9"xx min. - 10" typ.
(18" max. for traveled way \ 6" Solid W (
greater than 48° only) .
W B8 nite ALLEY, PRIVATE ROAD

Edge Line OR MINOR DRIVEWAY

CENTERL'NE AND I_ANE I_lNES * 2" minimum *x 8" minimum MAJOR DRIVEWAY 4 mmji 4 m\'mji

FOUR LANE TWO-WAY ROADWAY projecis when  projecis when TYPICAL MULTI-LANE, TWO-WAY PAVEMENT 30 "mox. Cor Lines 30 o,
WITH OR WITHOUT SHOULDERS Te Ehgtnedr. SRS EhGTnetr. MARKINGS THROUGH INTERSECTIONS

Width: 12" min.

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

kind is made by TxDOT for any purpose whatsoever.

of this standard to other formats or for incorrect results or damages resulting frpj}u its us{@n

24" max.
6" min. when
{ Edge of Pavement no_shoul der " EDEE ééNfd White
Shoulder width exists jv 30 12" =
& may vary (fyp.) CENTERL INE
Ll
= " " : : A . 6" Yellow
= 6" Yellow 6" Solid White } See Detail B w o " "
< Centerline Edge Line <j 18" min. - 20" max. 36 6" min. olle Length: 10
S ‘ (16" minimum for (typ.) Gap: 30’
2 | —— —— —— ) / resfr\pe DFOJeC‘fS
o 30 10 C when approved by OPTIONAL
=> 6" Solid /6" Solid White ™~ 6" so1ia— the Engineer.) being morked equal to or 6" Solid
Yellow Line Edge Line Yellow Line 9 d H
N € ‘ greater than 45 MPH. Yellow |ine
n g Tath on approaches to
oulaer wi intersections
may vary (typ.) = (500" min.) =
Minimum Requirements ’ Minimum Requirements
TWO LANE TWO_WAY ROADWAY DETAIL "B" YlEI_D I_lNES for Edgelines Traveled for Centerlines without
Way Width > 20’ Edgel ines Pavement
WITH OR WITHOUT SHOULDERS el O Lo e el i e w20
2 .
o 12” . NOTE: Traveled way is exclusive of shoulder widths.
T Povement Edge 3"t0 12" = Refer to General Note 2 for additional details.
= A "
2 ~—_ . ; NOTES 8WVVVVV GUIDE FOR PLACEMENT OF STOP LINES
n 6" Solid Wnite 6" White Lane Line <9 5
% Edge Line \ | Wh divided high For posted speed on road EDGE |_|NE & CENTERL'NE
= 6" Solid Yellow 30’ 107 | . : ere diviade I gnways are ?emgfmorkig ;Sﬁm fo or Based on Traveled Way and Pavement Widths
3 Fdge Line See 6" Solid, <= separated by median widths at ess than . for Undivided Roadways
3 RN Nofe 2 Yellow Line the median opening itself of
2 T 30 feet or more, median
un l«—See " H _ ? .
g < Taper | glc Nofe 1 128” QC‘JQ VVYVVVV openings shall be signed as 3@’ g’;’:{,"
E H . 2 . Sl two separate intersections. IT D T 3 Divisigz
S %%.Eoﬁed ?vmig\t?me 0 1 AAAA S 5 Each median opening has two width measurements, with one measurement for exas Department of Transportation Standard
> LTAee See nofe 3 See 2 = each approach. The narrow median width will be the controlling width to
E| Extension | Note W\ determine if signs are required. Yield signs are the typical infersection
3 .j iéommégne Yield control. Stop signs and stop bars are optional as determined by the
E_ line +Og Lines . Engineer. TYPICAL STANDARD
w4 " X ;
w 6" Solid Yellow Storage stop/yield
Eg Edge Line ‘:> L‘m" line 2. Irlws+oH median striping (double YeHOW cenﬂ?r\mes and stop Hmes/yi?\d PAVEMENT MARKINGS
w s — — — — lines) when a 50' or greater median centerline can be placed. Stop |ines
3 6" Solid White :> i 6" White L Ui shall only be used with stop signs. Yield lines shall only be used with
S Edge Line—y iTe Lane Line yield signs. PM (1) 22
Ny -
o 9
Sg 3. Length of turn bays, including ftaper, deceleration, and storage lengths FILLE: pm1-22. dgn DN ‘cm ‘Dw: cKs
%% shall be as shown on the plans or as directed by the Engineer. @©TxDOT December 2022 CoNT [ secT 408 HIGHWAY
: i ~REVISIONS 0506| 02 025 FM 60
i FOUR LANE DIVIDED ROADWAY CROSSOVERS nTe e0d o0
&E 5-00 2-12 BRY|  BURLESON 47
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: REFLECTIVE RAISED PAVEMENT MARKERS MATERIAL SPECIFICATIONS
] FOR VEHICLE POSITIONING GUIDANCE PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
EPOXY AND ADHESIVES DMS-6100
é’g £ BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
ARl
59 <: See Detail A See Detail B ' TRAFFIC PAINT DMS-8200
76 Type L1-A-A B B f:e”*ei‘ N B B B Symmetrical around centerline HOT APPLIED THERMOPLASTIC DMS-8220
o]
gg / . o C D‘) - PERMANENT PREFABRICATED PAVEMENT MARKINGS| DMS-8240
=0 C Continuous two-way left turn lane / Type 11-A-A
20 80" 40 40" 40" — o — a — a — a — o A1l pavement marking materials shall meet the
> required Departmental Material Specifications
< :> 40" 40" 40" as specified by the plans.
—>
g —— —— — [m] —— —— [m}
8 CENTERLINE FOR ALL TWO LANE TWO-WAY ROADWAYS \ / ( -
o |:§ > Type I-C ‘ 80 |
2
0
L
5
®
o
.
8
X
bl

v
XX
0
XX

,
N
£
5
XX
(X

K

I
X
g
&
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"Texas Engineering Practice Act'.

Reflectorized

——
/Type I1-A-A <i|
——

of this standard to other formats or for incorrect results or damages resulting frpj}u its us{@n

Eé g g T/ Surface

g \ 80’ \

Eg ‘ \ Type [ (Top View)

Eg a —— a —— —— a ——

5%

>0

88 |:> |:> Type 1-C or I11-C-R

0a D,/ e >

Eg f——] ——— ——— o — —) o — Eg% E§§§§§§§§§

Sy CENTERLINE & LANE LINES = =

58 ﬁ > s =

b FOR FOUR LANE TWO-WAY ROADWAYS J/fWWIcOrHCR I =

..E; Type I1-A-A Type 11-A-A 1o 2 80 §§§§§§1 Egg:
£8% / %% N —>
.0 Reflectorized
< C-— ST ST
gFE T3 -5 / \j . Sur face
g [ ( ) Type II (Top View)

3" -5 T3 - 5 e
= e - LANE LINES FOR ONE-WAY ROADWAY (NON-FREEWAY FACILITIES)
Raised pavement markers Type I11-C-R shall have clear face
Type I1-A-A o= 2" toward normal traffic and red face toward wrong-way traffic. 359 max-
See Note 3. 25° min
DETAIL "A" DETAIL "B" DETAIL "C" >/
Roadway V \Adhes ive
GENERAL NOTES Surface
0 0 [ [ 0 O [ 0 [ [ 0 O [ 0 [ [ 0 O 0 0 0 0 0 0 SECTION A

1. All raised pavement markers placed along broken |ines
CENTER OR EDGE LINE (see note 1) shall be placed in |line with and midway between

the stripes.

O O 0 0 O (O O 0 O O 0 0]
L \ , _L , J 2. On concrete pavements the raised pavement markers RAISED PAVEMENT MARKERS
‘ N 10 - \I\ 30 ‘ BROKEN LANE LINE should be placed to one side of the longitudinal
joints.
. 3. Use raised pavement marker Type I-C with undivided "
300 to 500 mi | roadways, flush medians and two way left turn lanes. 38’ ggaft;f‘;

in height Use raised pavement marker Type I1-C-R with divided Division

’—‘ % highways and raised medians. I Texas Department of Transportation Standard
A quick field check fo: the thickness POSITION GUIDANCE USING
of base Iline and profile marking is
(DG 5‘/2”i VZID ) REFLECTORIZED PROFILE approximately equal to a stack of 5 RA I SED MARKERS

18"+

quarters to a maximum height of 7 quarters

y PATTERN DETAIL ” RELECTORIZED PROFILE
2 to 3”% F USING REFLECTIVE PROFILE PAVEMENT MARKINGS NOTES MARK INGS

$TIMES
c:\pwworkingdir\freese-pw.bentley.com freese-pw-01\dms33238\pm2-22.dgn

1. Edge lines should typically be 6" wide

<

Q gnd the materials shall be specified PM(Z) _22

% 6" EDGE LINE, 6" CENTERLINE in fthe plans. Fie pr2-22. don on [ex [ow: o

& OR 6% LANE LINE 2. Profile markings shall not be placed ©Tx00T_Decerber 2022 CONT_|SECT b HicHwAY
(T on roadways with a posted speed |imit 411 E*OOREVIGS};SS 0506| 02 025 FM 60
uj

._ﬁ of 45 MPH or less. 4-92  2-10 12-22 DIST COUNTY SHEET NO.
&E 5-00 2-12 BRY BURLESON 48

228



6" Dotfed Wnite NOTES ADVANCED WARNING SIGN GENERAL NOTES
€ Lane Line
K3 \ 1. Lane reduction pavement markings are used where the number of POS*edDISTANCE (D) 1. Lane use word and arrow markings shal |l be used
; through lanes is reduced because of narrowing of the roadway Speed D (ft) L (f1) where through lanes approaching an intersection
|:‘,> el> or because of a section of on-street parking in what would P become mandatory turn lanes. Lane use word and
.| - - - - v otherwise be a through lane. For Texas Super 2 Passing Lanes, 30 MPH 460 WSZ arrow markings should be used in auxiliary lanes
5§93 > 9’ 3" 9 Lane-Reduction &> see TSZ2(PL) standard sheets. 35 MPH 565 L= of substantial length. Lane use arrow markings
] " 60 i i
« — — — L ALrow 2. On divided highways, on additional RIGHT LANE ENDS (W9-1R) 20 MPH 670 or word ond orrow markings may be used in ofher
ig |f,> v sign may be installed in the median aligned with the W9-1R 775 M‘/g;gz ggg gg:ngaéfefgg ggg@gs%i°+hgeg$gAioigr
£0| e sign on the right side of the highway. 45 MPH " . .
sole | 50 MPH 885 Highway Sign Designs for Texas.
e Paved Shoulder 3. Lane reduction arrows are required for speeds of 45 mph or .
oo greater. An optional third lane reduction arrow may be added 55 MPH 990 2. Wnen lane-use words and arrow markings are used,
o5-| Pavement / ] D/4 D/2 D/4 based on engineering judgement. If used, the optional third 60 MPH 1,100 L=WS Two sets of arrows should be used if the length of
zfﬁé Edge lane reduction arrow should be centered between the first and T 200 the bay is greater than 180 feet. When a single
o ] ‘ 300 -500' D L last lane reduction arrows. 65 MPH ’ lane use arrow or word and arrow marking is used
e 70 MPH 1,250 for a short turn lane, it should be located at or
-0 4, For lane reductions on Freeways and Expressways, signing 1350 near the upstream end of the full-width turn lane.
9z€ A shal | conform to the TxDOT Freeway Signing Handbook. 75 MPH )
8@% ENDS/ Wo- 1R Y 3. g§ehro\'sed{TGVﬁmen;.morKerdTipe I-C V‘V\?’; :nd'\v'\ded
253 . AL ighways, ush medians an wo way le urn
tgo (Optional) W9-2TL Type LI-A-A Markers lanes. Use raised pavement marker Type II1-C-R with
oo divided highways and raised medians.
LLw
&8 LANE REDUCTION
ggg <:| 50 — —_— 4, Length of turn bays, including taper, deceleration,
00 J— < and storage lengths shall be as shown on the plans
o — or as directed by the Engineer. See Chapter 3 of
a6 <j ] o the Roadway Design Manual for additional
5w R a ] S 8 information on turning lanes or storage lengths.
553 _ N 2
o3 ° B 5 = o
08 <1 Mile (Auxiliary Lane) E> E = o . ‘ |
XK= U - e o T f
G Varies (See general Note 2) i . 8 -16" MATERIAL SPECIFICATIONS
S [ 7 1l —
eer J — - - PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
> > Y " : :
;§§ ( t = t\ = 3’9 / Dotted White Lane Line EPOXY AND ADHESIVES DMS-6100
i =) >
0l = = = = 2 oo o = .:.D\\.:. = = oo o BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
=0 .
Fo* a !_ 48 Type 1-C <:| A two-way left-turn (TWLT) lane-use arrow pavement marking TRAFFIC PAINT DMS-8200
Loy o should be used at or just downstream from the beginning of
oa _— —_— —_— —_— —_— —_— a two-way left-fturn lane within a corridor. Repeating the HOT APPLIED THERMOPLASTIC DMS-8220
252 W SEE DETAIL B N . . . marking affer each intersection or dedicated furn bay is
pag E<zt — 6" White Lane Line <3 not required unless stated elsewhere in the plans. PERMANENT PREFABRICATED PAVEMENT MARKINGS | DMS-8240
Pl (&
0Co = w = o = o —_—
C S = n 5 5 5 = I Al + ki terial hal | t th
s} n " pavement marking materials sha mee e
256 8% < > $e‘E‘igvoVKem 6" Broken TYPICAL TRANSITION FOR TWLTL required Departmental Material Specifications
O« C hed T
£ I L L W o — S N = AND DIVIDED HIGHWAY s speoified by fhe plans.
030 @ 5 5 5 5 5 5
2 S
e zZ= o> SEE DETAIL A \6” Solid Yellow Line
w25 =y - - - - -
=z
©0? = E> : N . .
S%Eg 6" White Lane Line
=
il Rt 8" Dotted White
) C
(&) +
(%]
— Y4
o o

See general )

@ I@ @ @ Line Extension st

White Line
20 (typ.) Note 3

TYPICAL TWLTL AT ONE-WAY STREET AND RIGHT TURN AUXILIARY LANE pa 56 ) j%ﬁgw“fme
> 1 Mile (Lane Drop) Du ”D<::DDZ :D : (DD Dﬂ) :}D{S?Di_?&. ; D DD :% : : :j: o r

. q> o 5 5 5
l\/or\es (See general note 2) Varies J H
L<r T / SEE DETAIL A/

39 B . R
= ’T_T_—ﬂ / Dofted White Lane Line Varies (see general Note 4)
()
a Inl a ) =0 o o

kind

Type II1-A-A Markers

LY
o

= —_—

‘ _ 6" Whit
<Q  SEE DETAIL B ™~ l 48 J Type I-C Poeife

. — = == — Sfo Lin§ —— TYPICAL TWO-LANE ROADWAY INTERSECTION WITH LEFT TURN BAYS

; spaced at 20’ ¥ . . i . _

§— — : — :|A / =t
: B il BH~ ) B ghhetal yore 5 =2 - = A 7oxes Dopartmont ot Transporiation | iz,
< > | Varies (general Note 4) s L < o] e 10\ |TWO-WAY LEFT TURN LANES,
3 — — — — — — — — & Type 11AAL .. . 32 RURAL LEFT TURN BAYS
il < Markers 3T -4 . - ?
> = -2 A = AND LANE REDUCTION
S Tl L. PAVEMENT MARKINGS

%E @ G @ @ . MQ White Line PM (3) —22
g% Yeltou L.‘meDETA I |_ A DETA I L B %:xDOT Dgz;iig:fnzozz DNC:ONT SECT‘CK: JoB ‘Dw: le;‘:;;v
g TYPICAL TWLTL AT TWO-WAY CROSS STREET AND RIGHT TURN LANE DROP - o , esn 30362 B R T
§E * 2" minimum al lowed for restripe projects when approved by the Engineer. 3-00 2-12 BRY BURLESON 79
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DISCLAIMER:

No warranty of any
TxDOT assumes no responsibility for the conversion

is governed by the "Texas Engineering Practice Act".

The use of this standard

is made by TxDOT for any purpose whatsoever

kind

$TIMES
c:\pwworkingdir\freese-pw.bentley.com freese-pw-01\dms33238\tsr3-13.dgn

6/21/2024

DATE:

of this standard to other formats or for incorrect results or damages resulting frpmiifs uq@K

FFINLEE

REQUIREMENTS FOR INDEPENDENT MOUNTED

ROUTE SIGNS

SHEETING REQUIREMENTS

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

NORTH
/ INTERSTATE \

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

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

NORTH
R

SCENIC

AREA
—>

<€ Lockhart <€ Austin

State Park Garfield =»
B B

GENERAL NOTES

1

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

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

B Cv-1w
C CvV-2W
D CV-3W
E CV-4w
Emod | CV-5WR
F CV-oW

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

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

Independent mounted route sign with white or colored legend and borders

shal | be applied by screening process with transparent color ink, transparent
colored overlay film to white background sheeting or cut-out white sheeting
to0 colored background sheeting, or combination thereof. White legend, symbols
and borders on all other signs shall be cut-out white sheeting applied to
colored background sheeting.

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

1 inch. Borders and corner radii within a parent sign must be of matching
widths. The sign area outside the corner radius should be ftrimmed or rounded.

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

Mounting details of roadside signs are shown in the "SMD series" Standard
Plan Sheets.

DEPARTMENTAL MATERIAL SPECIFICATIONS

ALUMINUM SIGN BLANKS DMS-7110

SIGN FACE MATERIALS DMS-8300

ALUMINUM SIGN BLANKS THICKNESS

Square Feet Minimum Thickness

Less than 7.5 0. 080
7.5 to 15 0.100
Greater than 15 0.125

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

http://www.txdot.gov/

=t orato
Operations

I Texas Department of Transportation S’Z;",’,ﬂg;’d

TYPICAL SIGN
REQUIREMENTS

TSR(3)-13

FILE: tsr3-13.dgn ON:  TXDOT |cks TxDOT [ow: TxDOT |ck: TXDOT
TYPICAL EXAMPLES TYPICAL EXAMPLES © 1007 October 2003 | con B e
REVISIONS 0506| 02 025 FM 60
12-03 7-13 DIST COUNTY SHEET NO.
9-08 BRY|  BURLESON 50

3




REQUIREMENTS FOR RED BACKGROUND REQUIREMENTS FOR WHITE BACKGROUND
REGULATORY SIGNS REGULATORY SIGNS GENERAL NOTES

(STOP, YIELD, DO NOT ENTER AND (EXCLUDING STOP, YIELD, DO NOT ENTER AND R il AN A st LBl SRR Pl e
E WRONG WAY SIGNS) WRONG WAY SIGNS) can be found in the "Standard Highway Sign Designs for Texas" (SHSD).

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

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

No warranty of any

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

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

DO NOT 6. Colored legend shall be applied by screening process with transparent colored
ink, transparent colored overlay film or colored sheeting to background
(:] sheeting, or combination thereof.
ENTER WAY 7. Sign substrate shall be any material that meets the Departmental Material

Specification requirements of DMS-7110 or approved alternative.

TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damages resulting frpj}u its us{@w

TYPICAL EXAMPLES 8. Mounting details for roadside mounted signs are shown in fthe "SMD series"
Standard Plan Sheets.

REQUIREMENTS FOR FOUR
SPECIFIC SIGNS ONLY

REQUIREMENTS FOR WARNING SIGNS REQUIREMENTS FOR SCHOOL SIGNS

N

Lo}

>

8

io” SHEETING REQUIREMENTS

c

= SHEETING REQUIREMENTS USAGE COLOR SIGN FACE MATERIAL

L

§ USAGE COLOR SIGN FACE MATERIAL BACKGROUND WHITE TYPE A SHEETING

.

a BACKGROUND RED TYPE B OR C SHEETING BACKGROUND ALL OTHERS TYPE B OR C SHEETING ALUMINUM SIGN BLANKS THICKNESS
>

g BACKGROUND WHITE TYPE B OR C SHEETING iﬁgEgggAggigERs BLACK ACRYLIC NON-REFLECTIVE FILM Square Feet Minimum Thickness
s LEGEND & BORDERS WHITE TYPE B OR C SHEETING

¢ LEGEND, BORDERS ALL OTHER TYPE B OR C SHEETING sese then T3 0. 080
- LEGEND RED TYPE B OR C SHEETING AND SYMBOLS

2 7.5 to 15 0.100
X

- Greater than 15 0.125
2

[}

0

v}

1S

2

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

:
=
=
a2 DEPARTMENTAL MATERIAL SPECIFICATIONS
o ©
SCHOOL ALUMINUM SIGN BLANKS DMS-7110
SPEED SIGN FACE MATERIALS DMS-8300
2 WHEN ‘m The Standard Highway Sign Designs for Texas (SHSD)
:'r' FLASHING can be found at the following website,
o
% http://www.txdot.gov/
Q
o
§ TYPICAL EXAMPLES TYPICAL EXAMPLES
=
o
2
Ql
Q
w0
4 ® Traffic
g 3 Of)t-.jrgt_ians
. vision
§ SHEETING REQUIREMENTS SHEETING REQUIREMENTS ITexasDepartmentofTransportatlon Standard
i_;‘ USAGE COLOR SIGN FACE MATERIAL USAGE COLOR SIGN FACE MATERIAL
<
§ S ACKGROUND FLOYUERLELSOCWENT TYPE B, OR C,_ SHEETING BACKGROUND WHITE TYPE A SHEETING TYPICAL SIGN
o BACKGROUND FLOURESCENT TYPE B_, OR C_ SHEETING
e LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM YELLOW GREEN FL FL REQU I REMENTS
= Q
wE LEGEND & SYMBOLS ALL OTHER TYPE B OR C SHEETING LEGEND, BORDERS B
§ AND SYMBOLS BLACK ACRYLIC NON-REFLECTIVE FILM
S
§§ SYMBOLS RED TYPE B OR C SHEETING TSR (4) - ] 3
9z Fie: t5r4-13. dgn on: TxDOT [eks TXDOT[ows TxDOT [exs TxDOT
%% ©7xp0T  October 2003 CONT [SECT J08 HIGHWAY
- REVISIONS 0506| 02 025 FM 60
Eﬁ 1%:8% 713 DIST COUNTY SHEET NO.
&k BRY BURLESON 51
4




No warranty of any

TxDOT assumes no responsibility for the conver-
incorrect results or damages resulting from its use

The use of this standard
kind

DISCLAIMER:

"Texas Engineering Practice Act".

is governed by the
is made by TxDOT for any purpose whatsoever

sion of this standard to other formats or for

$TIMES
c:\pwworkingdir\freese-pw.bentley.com freese-pw-01\dms33238\smdgen.dgn

6/21/2024

DATE:

pw:

CK:

SIGN SUPPORT DESCRIPTIVE CODES

(Descriptive Codes correspond to project estimate and quantities sheets)

XXXXX (X) XX (X =XXXX)
il ARRATATA

SM RD SGN ASSM TY

REQUIRE

—

Post Type
FRP = Fiberglass Reinforced Plastic Pipe (see SMD(FRP))

TWT = Thin-Walled Tubing (see SMD(TWT)
10BWG = 10 BWG Tubing (see SMD(SLIP-1) to (SLIP-3)
S80 = Schedule 80 Pipe (see SMD(SLIP-1) to (SLIP-3))

Number of Posts (1 or 2)

Anchor Type Non-breakaway
UA = Universal Anchor - Concreted (see SMD(FRP) and (TWT)) portion of
UB = Universal Anchor - Bolted down (see SMD(FRP} and (TWT)) suppor t
WS = Wedge Anchor Steel - (see SMD(TWT)) (i.e., stub).
WP = Wedge Anchor Plastic (see SMD(TWT)

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

Sign Mounting Designation

D CLEARANCE

FOR BREAKAWAY SUPPORT

Surface

Travel
Lane

SIGN LOCATION

PAVED SHOULDERS

12 ft
min

HIGHWAY
INTERSECTION
AHEAD

0 to 6 ft

7.5 ft max
ﬂ 7.0 ft min *

o2 o8 0
Paved ‘
Shoulder

LESS THAN 6 FT. WIDE

HIGHWAY
INTERSECTION
AHEAD

6 ft min 4ﬂ<k444-1

— Greater

than 6 ft

7.5 ft max
Travel ﬂ 7.0 ft min x

Lane

TGA
Paved ‘
Shoulder

GREATER THAN 6 FT. WIDE

T-INTERSECTION

<

12 ft min ——

6 ft min —

]

7.5 ft max
7.0 ft min *
Travel s
Lane ¢
TS
i%\
T

Shoulder

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

Edge of Travel

Lane

FFILEE :

P = Prefab. "Plain" (see SMD(SLIP-1) to (SLIP-3), (TWT), (FRP)
T = Prefab. "T" (see SMD(SLIP-1) to (SLIP-3), (TWT)) To avoid vehicle undercarriage snagging, any . . . . . .
U = Prefab. "U" (see SMD(SLIP-1) to (SLIP-3)) substantial remains of a breakawdy support, When the shoulder is 6 ft. or less in width, When the shoulder is greater than 6 ft in width
IF REQUIRED when it is broken away, should not project the sign must be placed at least 12 ft. from the sign must be placed at least 6 ft. from the
,
IEXT or 2EXT = Number of Extensions (see SMD(SLIP-1) to (SLIP-3), (TWT)) more than 4 inches above a 60-inch chord the edge of the travel lane. edge of fhe shoulder.
BM = Extruded Wind Beam (see SMD(SLIP-1) to (SLIP-3)) (i.e., typical space between wheel paths)
WC = 1.12 #/ft Wing Channel (see SMD(SLIP-1) to (SLIP-3)
EXAL = Extruded Aluminum Sign Panels (see SMD(SLIP-3))
BEHIND BARRIER
o //// \\\\ // \\\\ . .
No more than 2 sign " Acceptable / \ 5 ft minxx HIGHWAY 2 ft minxx HIGHWAY
\ /
posts should be located \ P ! INTERSECTION INTERSECTION
o o . \ 1
within a 7 ft. circle, K’D 5 [ —lo_ —o . —o AHEAD AHEAD
== = \ j
\ ! N /
\ / \ 7 ft / —
S - \ / P - \ o /
T ~ \ T / L . AN diameter 7 Guard
e N N diameter L 7 . Y circle 7 Rai | 7.5 ft mox Concrete 7.5 ft max
7 A o circle -~ y “ S OTEE L al 5 7.0 ft min x Travel . = 7.0 ft min *
/ \ - - / \ -—-- ﬂ Barrier ﬂ
/ \ R ~ ; | { Lane
5o ot b5
[~ o 4 i y Not Acceptable T
| ! | | Paved Paved
| =L == = =L ! Shou I der Shoul der
\ Il
\ / \ /
\ / \ /
\ 1t / Y AR / BEHIND GUARDRAIL BEHIND CONCRETE BARRIER
AN diameter S N diameter S
\\\ circle _-~ NOT ACCGDJFGD le \\\ circle -~ Not ACCGDJFGD le **¥Sign clearance based on distance required for proper guard rail or concrete barrier performance.
TYPICAL SIGN ATTACHMENT DETATIL SIGNS WITH PLAQUES RESTRICTED RIGHT-OF -WAY
R . (When 6 ft min. is not possible.)
single Signs Back-to-Back
U-bol+ Signs 2 EAST
o FARM Max imum
14FT4IN EAST possible HIGHWAY
Nylon washer, flof —— < P INTERSECTION
washer, lock washer, . ROAD
nut //"S\gn Panel 7.5 ft max AHEAD
Clamp 7.0 f min x LOW 35 —>
\\\\f CLEARANCE M.P.H. ROAD
.£Z/47Nu+, lock e — 3
washer U When a supplemental plaque 1 } "
Travel or secondary sign is used, 6 XX ¥
the 7 ft sign height is 7.5 ft max o
Sign measured to the bottom of 7.0 ft min *
S—— Nut, lock Clamp the supplemental plaque
washer Shou | der or secondary sign. Travel
Lane
Sign Pone\)& Nylon washer, flat
washer, lock washer, CURB & GUTTER OR RAISED ISLAND Paved
nut Shoulder
H=
Bolts used to mount sign panels to the clamp are Clom Bolt ZiSI n Pone| Rignt-of-way restrictions may be created
5/16-18 UNC galvanized square head with nut, P 9 et 2ft EY,TZ?K& water, Ve@?*f*‘g”v fori;’*v
nylon washer, flat washer and lock washer. The Nylon washer, flat — \x, min HIGHWAY min fgéfo;!gs' a narrow island, or other
bolt length is 1 inch for aluminum. i '
9 ﬁiiher, lock washer, Sign Bolt INTERSECTION
When two sign clamps are used to mount signs AHEAD In situations whgre a \GTGFG\ restriction
back-to-back, use a 5/16-18 UNC galvanized hex Abbroximate Bolt Lenath prevents the minimum horizontal clearance
head per ASTM A307 with nut and helical-spring lock Pipe Diameter ad 9 from the edge of the travel lane, signs
washer. The approximate bolt lengths for various post Specific Clamp Universal Clamp should be placed as far from fhe travel
sizes and sign clamp types are given in The table at 2" nominal 3 3or 3 1/2" I lane as practical
right. The bolt length may need to be adjusted - - - I 7.5 f+ max
depending upon field conditions. 2 1/2" nominal 3 or 31/2 3 1/2 0or 4 Face of 7.0 f+ min * Face of *%% Post may be shorter if protected by
3" nominal 3172 or 4" 4 172" Curb ﬂ i Curb quardrail or if Engineer determines the
Sign clamps may be either the specific size clamp = *4313 %fsw‘:~ post could not be hit due to extreme
or the universal clamp. slope

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

(1) a minimum of 7 to @ maximum of 7.5 feet above the

edge of the

ftravel lane or

(2) @ minimum of 7 to a maximum of 7.5 feet above the
grade at the base of the support when sign is
instal led on the backs!|ope

The maximum values may be increased when directed by

the Engineer.

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

The website address

is:

http: //www. txdot. gov/publications/traffic.htm

y 4
SIGN

s’ Texas Department of Transportation

Traffic Operations Division

MOUNTING DETAILS

SMALL ROADSIDE SIGNS
GENERAL NOTES & DETAILS

SMD (GEN) -08

©TxDOT July 2002 DN: TXDOT [CK: TXDOT [DW: TXDOT [CK: TXDOT
9-08 REVISIONS CONT |SECT JoB HIGHNAY
0506| 02 025 FM 60
DIST COUNTY SHEET NO
BRY BURLESON 52




DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conver-
incorrect results or damages resulting from its use.

"Texas Engineering Practice Act".

is governed by the
is made by TxDOT for any purpose whatsoever
sion of this standard to other formats or for

The use of this standard

kind

$TIMES
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DATE:

CK:

DW:

CK:

FFINLEE

TRIANGULAR

Bolt
Keeper Plate

SLIPBASE INSTALLATION GENERAL REQUIREMENTS

Post

10 BWG Tubing or
[ Schedule 80 Pipe

(See General Note 3)

D
5/8" structural [
bolts (3), nuts
(3), and washers
(6) per ASTM A325

or A449 and

galvanized per

[tem 445 "Galvanizing."
Bolt length is

2 1/2".

Slip Base
@D | 03D
[T 11 ]
Washers
if required by
manufacturer

[

[

&

NNV 7NN

4" MOX'\\\’Wv%ij?

Stub \

3/4 " diameter hole
Provide a
7" x 1/2" diameter

rod or #4 rebar.
Class A concrete Agﬁ\\\\\\-‘ . .

Non-reinforced
concrete footing
(shall be used
unless noted
elsewhere in the
plans). Foundation
should take approx
2.5 cf of concrete

\""

12" min.

T NSNS |,

12" Dia ——+]

SM RD SGN ASSM TY XXXXX (X)SA (X-XXXX)

CONCRETE ANCHOR

NOTE

There are various devices approved

for the Triangular Slipbase System.

Please reference the Material Producer

List for approved slip base systems.

http://www. txdot. gov/business/producer |ist.htm
The devices shall be installed per
manufacturers’ recommendations.

Instal lation procedures shall be

provided to the Engineer by Contractor.

Concrete anchor consists of 5/8"
diameter stud bolt with UNC series
bolt threads on the upper end
Heavy hex nut per ASTM A563, and
hardened washer per ASTM F436. The
stud bolt shal |l have a minimum

6" min —=
to edge

[T 1T or joint yield and ultimate tensile strength

of 50 and 75 KSI, respectively
Nuts, bolts and washers shall be
galvanized per Item 445, "Galvaniz-

ing. " Adhesive type anchors shall

have stud bolts installed with Type
III epoxy per DMS-6100, "Epoxies
and Adhesives. " Adhesive anchors
may be loaded after adequate epoxy
cure time per the manufacturer’s
recommendations. Top of bolt shall
extend at least flush with top of
the nut when installed. The anchor
when installed in 4000 psi normal-
weight concrete with a 5 1/2"
minimum embedment, shall have a
minimum al lowable tension and shear
of 3900 and 3100 psi, respectively

5/8" diameter Concrete Anchor -
8 places (embed a minimum of

5 1/2" and torque to min. of

50 ft-1bs). Anchor may be
expansion or adhesive type

SM RD SGN ASSM TY XXXXX (X)SB (X-XXXX)

GENERAL NOTES

4

SIip base shall be permanently marked to indicate manufacturer. Method, design, and location of

marking are subject to approval of the TxDOT Traffic Standards Engineer
Material used as post with this system shall conform to the following specifications
10 BWG Tubing (2.875" outside diameter)
0.134" nominal wall thickness
Seamless or electric-resistance welded steel tubing or pipe
Steel shall be HSLAS Gr 55 per ASTM A1011 or ASTM A1008
Other steels may be used if they meet the following
55,000 PSI minimum yield strength
70,000 PSI minimum tensile strength
20% minimum elongation in 2"
Wall thickness (uncoated) shall be within the range of 0.122" to 0.138"
Outside diameter (uncoated) shall be within the range of 2.867" to 2.883"
Galvanization per ASTM A123 or ASTM A653 G210. For precoated steel tubing (ASTM AG53
tube outside diameter weld seam by metallizing with zinc wire per ASTM B833

Schedule 80 Pipe (2.875" outside diameter)

0.276" nominal wall thickness
Steel fubing per ASTM A500 Gr C
Other seamless or electric-resistance welded steel tubing or pipe with equivalent
outside diameter and wall thickness may be used if they meet the following:
46,000 PSI minimum yield strength
62,000 PSI minimum tensile strength
21% minimum elongation in 2"
Wal | thickness (uncoated) shall be within the range of 0.248" to 0.304"
Qutside diameter (uncoated) shall be within the range of 2.855" to 2.895%"
Galvanization per ASTM A123

, recoat

See the Traffic Operations Division website for detailed drawings of sign clamps and Texas

Universal Triangular Slipbase System components. The website address is:
http: //www. txdot. gov/publications/traffic.htm
Sign supports shall not be spliced except where shown. Sign support posts shall not be

ASSEMBLY PROCEDURE

Foundation

1.

Prepare 12-inch diameter by 42-inch deep hole. If solid rock is encountered, the depth

spliced.

of the

foundation may be reduced such that it is embedded a minimum of 18 inches into the solid rock

2. The Engineer may permit batches of concrete less than 2 cubic yards to be mixed with g portable
motor -driven concrete mixer. For small placements less than 0.5 cubic yards, hand mixing in a
suitable container may be allowed by Engineer. Concrete shall be Class A

3. Push the pipe end of the slip base stub into the center of the concrete. Rotate the stub back and
forth while pushing it down into the concrete to assure good contact beftween the concrete and stub
Continue to work the stub into the concrete until it is between 2 to 4 inches above the ground

4, Plumb the stub. Allow a minimum of 4 days to set, unless otherwise directed by the Engineer

5. The triangular slipbase system is multidirectional and is designed to release when struck from any
direction

Suppor t

1. Cut support so that the bottom of the sign will be 7 to 7.5 feet above the edge of the travelway
(i.e., edge of the closest lane) when slip plate is below the edge of pavement or 7 to 7.5 feet
above slip plate when the slip plate is above the edge of the travelway. The cut shall be plumb and
straight

2. Attach sign to support using connections shown. When multiple signs are installed on the same

support, ensure the minimum clearance between each sign is maintained. See SMD(SLIP-2
clearances based on sign types

for

s’ Texas Department of Transportation
I Traffic Operations Division

SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS
TRIANGULAR SLIPBASE SYSTEM

SMD (SLIP-1)-08
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ge3 GENERAL NOTES:
cCw 6
58E 0.25 W(min) >8FT Wing Nylon washer, 1. SIGN SUPPORT |# OF POSTS MAX. SIGN AREA
roE Wimax) =16F T Channe | 5/16" x 2 1/2" ) . 3/8" x 4" heavy hex 10 BWG i 16 SF
St& — — N — — — — — — — — — hex bolt with Orill 7/16" hole bolt with nut, lock washer 10 BWG 2 32 SF
5ol i W — | il ‘ nut, lock washer, (through) ofter and 2 flat washers per ASTM Sch 80 i 32 SF
2% C] H 2 flat washers assembly and install A307 galvanized per Sch 80 2 64 SF
fann etail C per ASTM A307 bolt, nut, 2 flat Item 445 "Galvanizing."
o+ See D M J . h d
=23, L — _— = — _— — — | — — galvanized per washers an 1 1/2" 2. The Engineer may require that a Schedule 80 post be
2B OLS Item 445, lock washer, used in place of a 10 BWG where a sign height is
tow 0. 15W O 0. 7W 0.15W "Galvanizing. " E- abnormal Iy high due to a fill slope.
>3 = 15 e O e 1 1| A UOU I I e Y N Tty I ! 3. Sign supports shall not be spliced except where shown.
[og=) | €
9o e I W | Extender o ! Sign support posts shall not be spliced.
83|28 . ! 4. Aluminum sign blanks shall conform to Departmental
I ] SM RD SGN ASSM TY XXXXX (1) XX (T-2EXT) bl | Material Specifications DMS-7110 and shall have the
DoL 1 H .
LCO (x - See Note 12) N o i following minimum thicknesses: 0.080 for signs less
Coo | T T TN NN : than 7.5 sq. ft., 0.100 for signs 7.5 to 15 sq. ft.,
2exr Sign é and 0. 125 for signs greater than 15 sq. ft.
Too Panel Detail C \ 5. Signs that require specific supports due to reasons
$3L i i - Side View eTail — in addition to windloading are indicated on the
gs: Extruded A\um,_Wmdbeam (See Detai \_D on SMD (SL_IP 2)) T-Brocket "REQUIRED SUPPORT" table on this sheet.
= or 1.12 #/ft Wing Channel (See Detail A and Detail B) oD - ! !
238 . H v b H d behind +h . bstrate 6. For horizontal rectangular signs fabricated from flat
Eét Detail B Splices shall only be allowed behin € sign substrare. aluminum, T-brackets are used for signs 24 inches or
9.8 less in height. U-brackets are used for signs of
gve greater height.
L9 [ _ 7. When two triangular slipbase supports are used to
85 p g" support a single sign, they shall not be “rig\'d\y”
[ = connected to each other except through the sign panel.
+25 ‘ ‘ i This will allow each support to act independently
nE . w variable N Sign when impacted by an errant vehicle.
29f See Defail A < 7 Clamps 8. Wing channel shall meet ASTM A 1011 SS Gr 50 and be
B3e ‘ ‘ H L "2‘”‘)‘ (Specific or galvanized per ASTM A 123.
£25 [ See Detail B T g M T Universal) 9. Excess pipe, wing channel, or windbeam shall be cut
3% ‘ y i ‘ i ¥ i off so that it does not extend beyond the sign panel
&»6 12" Y i =i 1 / \ (i.e., excess support shall not be visible when the
05T i i i i sign is viewed from the front.) Repair go\vom'zed' .
. ° 8" | H%— i coating at cut support ends per I[tem 445, "Galvanizing."
vbo L V %iigfgﬂ *%HE iniig L"’*" -—-F--- 10.Sign blanks shall be the sizes and shapes shown on
L+ — ? ! ! t i e the plans.
2ot I H — 11.Additional sign clamp required on the "T-bracket" post
g —= = il il 1 :
2R3 i i H for 24 inch high signs. Place the clamp 3 inches above
wr- C . . _2gn . . ible.
<] W-39 39 W-39" — = variable e=—! —————— = bottom of sign when possit ) o
22% ? ! ? ii% ii Post Eii 12.Post open ends shall be fitted with Friction Caps.
fgo W . i clamp L
- L ! ! ]
oE+ 1 1 i
QD% SM RD SGN ASSM TY XXXXX (1) XX (U-XX) Yl me——————————————————— —m—|l-—— =13
w= 0 I I . I " "
95¢ T ! 1 Sign clamp —7 I 3/8" x 4 172
i
9co 12" H— ! ! square head
X0 ! I I \ bolt, nut,
% % JJ o= i Sl flat washer
g T ] " and lock washer per
ugJ — — N 6 }(_) S35 7 ASTM A307 galvanized
< o P ﬁ\J\f ﬁ\J\* x2. ﬁ\J\* per Item 445
! o o stiffeners "Galvanizing. " REQUIRED SUPPORT
= Sign Clamp ~ —=====1 s e tetetefetefeteie T‘"‘*"&\"" Sign ) G”Gihef with SIGN DESCRIPTION SUPPORT
(Specific or Ponel 2 e O'D°/ slip base post clamps . ; ) TY T0BWG (1) XX<T)
Universal) : Seh. 80 - (See SMD(2-1) Detail E 48-7nch STOP sign (RI-T) TY_T0BWG (1) XX (P-BM)
Wing steel pipe for additional . . - TY T0BWG (1) XX(T)
Channe details) > 60-inch YIELD sign (R1-2) TY 10BWG (1) XX (P-BM)
Typical Sign Mount . I}
Nylon washer, See Detail E 5| 48x16-inch ONE-WAY sign (R6-1) TYTYw ()‘BOWBGW&(&XX?P{TB)M)
5/16" x 4 1/2" SM RD SGN ASSM TY S80(2) XX (P-EXAL) for clamp instal lation =
. 2 ) )
hei D?HKWWhh % Additional stiffener placed at approximate center & | 36x48, 48x36, ond 48x48-inch signs TY TOBWG (1) XX<T)
nut, lock washer, i hen sign width is greater than 10'.
2 flat washers of signs whe ton i 1s are 48x60-inch signs TY S80 (1) XX(T)
per ASTM A307 ‘ .
S galvanized per . 6 ﬁ 48x48-inch signs (diamond or square) TY TOBWG (1) XX<(T)
= Ttem 445, Top \f‘ew 6" panel should Sign Clamp - -
é "Galvanizing. " Detail A be placed at the top of <ee Detall D L Il= =11 .| 48x60-incn signs TY S80(1)XX(T)
. +ina. L [— = \ ,
% sign for proper mounting c 48-inch Advance School X-ing sign (S1-1) TY 10BWG (1) XX(T)
Y 1M 1 "
N LU LI | 24" or o R K .
= Sign Clam N / 6" el i greater =| 48-inch School X-ing sign (S2-1) TY 10BWG (1) XX(T)
) g . P [I I: H i
5 (Specific or —_ — Large Arrow sign (H1-6 & Wi-7) TY 10BWG (1) XX(T)
= Universal) \ 1o
< I\ ————~ /7 |
2
> 3/8" x 1" square ;
§ head bolt and nut
& Nylon washer lg Texas Department of Transportation
’ . . TN
g 5/16" x 4 1/2" Traffic Operations Division
; hex bolt with / Use Extruded Alum. Windbeam as stiffeners
2 nut, lock washer, See SMD (2-1) for additional details
% 2 flat washers Extruded Aluminum \I\ T Bracket . betoll SIGN MOUNTING DETAILS
Q per ASTM A307 Sign —IN— ee Detai .
H galvanized per *\I‘g for clamp installation SMALL ROADSIDE SIGNS
wa Item 445
w ¢ !,
. TRIANGULAR SLIPBASE SYSTEM
V}E Sch. 80 or 10BWG || /S\ ip base
?.g Extruded steel pipe T SMD (SLIP-3)-08
NI Aluminum Panel ‘
N . . ©7TxDOT July 2002 DN: TXDOT CK: TXDOT |DW: TXDOT CK: TXDOT
‘ii . Extruded Aluminum Si an 9-08 REVISIONS CONT |sEcT ‘ JOB ‘ HIGHNAY
S Detail D With T Bracket 07% M 60
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The use of this standard
kind

DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conver-
incorrect results or damages resulting from its use

"Texas Engineering Practice Act".

is governed by the
is made by TxDOT for any purpose whatsoever

sion of this standard to other formats or for
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FFILEE :

Wedge Anchor

Steel

Tubular socket

System

Post
(See General
Note 4)

should be Wedge
flush to

1/4" above

ground 3"
for optimal i(ADDVOXJ

reusability

LN T T\\\\\y/,v//
Class A a f . : )
Concrete N N
\\\\ WZV“f e
g L. &> LN
Tubular
Socket 27"
30"

Non-reinforced
Concrete
Footing

(shall be used
unless noted
elsewhere

in the plans)
Foundation
should take
approx. 2.0 cf
of concrete.

SM RD SGN

\«— 12 D\o—;l

ASSM TY TWT(X) WS (X)

Wedge Anchor
High Density
Polyethylene

(HDP

E) System

Post
(See General - Wedge
Note 4) ———
3
{ (Approx. )
&
NN ';oT:»N=Q%§%
Class A NI N
Concrete N R
150 il
TR N RN
N LA
A L
Anchor INEE Aoa
. el
A I N
. SIS B 30"
Non-reinforced |= "\ a N 2
Concrete B N R
Footing e RS
(shal | be used S s
unless noted :\A 4 : R
elsewhere .*:T/L R
inthe plans). [*a™2 " (2 on'2
Foundation LA TR
should take & ID‘A &'A <A B
approx. 2.0 cf L&- - . -

of concrete

F 12" Dm—»l

SMD RD SGN ASSM TY TWT (X)WP (X)

Universal

N

174 x 2 1/8" -

Anchor System
with Thin-Wal led Tubing Post

5/8" diameter Concrete
Anchor - 4 places
(embed a min. of

3 3/8" and torque

to min. of 50 ft-1Ibs)
Anchor may be
expansion or

adhesive type

Post
(See General —~<>
Note 4) —

172" x 7.1/2"
Post Slots (4 Equally steel rod acts
(See General ——=— Spaced) as a "stop" for
Note 4) the sign post Concrete anchor consists of 5/8" diameter stud bolt with
L=\ ph and prevents UNC series bolt threads on the upper end. A heavy hex nut
(M —r — stub from per ASTM A563 and hardened washer per ASTM F436. The
3 12" turning in the stud bolt shall have minimum yield ond ultimate tensile
Diometer ///éiiix\_// foundation. strengths of 50 and 75 55?, respectively. Nufs, bg\fs uwd
Schedule 40 washers shall be galvanized per Item 445, "Galvanizing
che u.e Top of bolt shall extend at least flush with top of nut when
Stub Pipe . . . .
(3" Nominal) instal led. The anchor, when installed in 4000 psi normal-weight
omina concrete with a 3 3/8" minimum embedment, shall have a minimum
Class A R L al lowable tension and shear of 2450 and 1525 psi, respectively
Concrete Adhesive type anchors shall have stud bolts installed with
) Compression 2.375" Diameter Type III1 epoxy per DMS-6100, "Epoxies and Adhesives."
Stub pipe . Ring 0.095 Thin Adhesive anchors may be loaded after adequate epoxy cure
Aﬁ\\\\' Wall Tube time per the manufacturer’s recommendations
(2" Nominal
Non-reinforced
Concrete 3/4" dia
Footing
unless noted Plastic Insert o
elsewhere Coupler
in the plans).
Foundation 67;;: ?% 10" 3 1/ Pipe Stub
should take View A-A Schedule 40 7
approx. 2.0 cf Q§§§:::447 Base
of concrete. (3" Nominal) Plate
o . o o 1/2"
L Plastic insert must be used when using the TWT with either M///
Friction Cap | the Universal Anchor System or the Bolt Down Universal At
or Plug. See Anchor System. The insert should be approx. 10" long and 10" ez zn
defg\\ on SMD cover the tubing from just above the top of the stub pipe to 7F
(Slip-2) 12" Dia —= the bottom of the sign post when using the Universal Anchor
System. The insert should be cut to approx. 4 1/2" SM RD SGN ASSM TY TWT (X)UB(P)
SM RD SGN ASSM TY TWT OO UA(P) used with the Bol+ Down Universal Anchor System
. . . . . . T-Bracket
Sign Installation Using a Prefabricated T-Bracket for Thin-Wall Tubing Post

See Detail A

NOTE

The devices shall be

[(_ .25 H

o
[

SM RD SGN ASSM TY TWT (X) XX (T)

(¥ - See General Note 6)

instal led per manufacturer’s recommendations
Installation procedures shall be provided to the Engineer by Contractor

oy’ =22222]

Post

172" x 4"
heavy hex
bolt, nut, 2
flatwashers
and lock
washer per
ASTM A307
galvanized

per Item 445,
"Galvanizing. "

Detail A

9/16" hole may need
to be drilled through
post to accommodate

bolt.

GENERAL NOTES

1. The Wedge Anchor System and the Universal Anchor System with thin wall tubing post
may be used to support up to 10 square feet of sign area

2. The tubular socket, wedge and prefabricated T-bracket shall be permanently marked to

indicate manufacturer

Method, design, and location of marking are subject to the

approval of the TxDOT Traffic Standards Engineer

3. Except for posts (13 BWG Tubing), clamps

nuts and bolts, all components shall be

prequalified. A list of prequalified vendors may be obtained from the Materia

Producer List web page

The website address is

http: //www. txdot. gov/business/producer |ist.htm
4, Material used as post with this system shall conform to the following specifications:

13 BWG Tubing

(2.375" outside diameter
0.095" nominal wall thickness
Seamless or electric-resistance welded steel tubing
Steel shall be HSLAS Gr 55 per ASTM A1011 or ASTM A1008
Other steels may be used if they meet the following
55,000 PSI minimum yield strength
70,000 PSI minimum tensile strength
18% minimum elongation in 2"
Wal | thickness (uncoated) shall be within the range of .083" to .099"
Outside diameter (uncoated) shall be within the range of 2.369" to 2.381"
Galvanization per ASTM 123 or ASTM A653 G210. For precoated steel tubing (ASTM
A653), recoat tube outside diameter weld seam by metallizing with zinc wire
per ASTM B833.

(TWT)

5. Sign blanks shall be the sizes and shapes shown on the plans

6. Additional sign clamp required on the "T-bracket" post for 24" high signs

Place

clamp at least 3" above bottom of sign when possible

7. Sign supports shall not be spliced except where shown.

Sign support posts shall

not be spliced
8. See the Traffic Operations Division website for detailed drawings of sign clamps

and Wedge Anchor System components

The website address is:

http: //www. txdot.gov/publications/traffic.htm
WEDGE ANCHOR SYSTEM INSTALLATION PROCEDURE

1.

[

Dig foundation hole. Where solid rock is encountered at ground level, the
foundation shall be a minimum depth of 18". When solid rock is emcoun+ered
below ground level, the foundation shall extend in the solid rock a minimum
depth of 18" or provide a minimum foundation depth of 30". If solid rock is
encountered, the socket/stub may be reduced in length as required to a minimum
length of 18". Any material removed from the socket/stub shall be from the
bottom and the clearance requirements given on SMD(GEN) must be followed. The
inner surfaces of the socket/stub must remain free of concrete or other debris
The Engineer may permit batches of concrete less than 2 cubic yards to be mixed
with a portable, motor driven concrete mixer. For small placements less than
0.5 cubic yards, hand mixing in a suitable container may be allowed by Engineer.
Place concrete into hole until it is approximately flush with the ground
Concrete shall be Class A

Insert tubular socket into concrete until top of socket is approximaely 1/4 "
above the concrete footing

Plumb the socket. Allow a minimum 4 days for concrete to set
directed by Engineer..

Attach the sign to the sign post

Insert the sign post into socket and align sign face with roadway

Drive the wedge into the socket to secure post. This will leave approximately
3 inches of the wedge exposed

unless otherwise

UNIVERSAL ANCHOR SYSTEM INSTALLATION PROCEDURE

1

~N o U

Dig foundation hole. Where solid rock is encountered at ground level, the
foundation shall be a minimum depth of 18". When solid rock is encountered
below ground level, the foundation shall extend in the solid rock a minimum
depth of 18" or provide a minimum foundation depth of 30". If solid rock is
encountered, the socket/stub may be reduced in length as required to a minimum
length of 18". Any material removed from the socket/stub shall be from the
bottom and the clearance requirements given on SMD(GEN) must be fol lowed. The
inner surfaces of the socket/stub must remain free of concrete or other debris
Insert base post in hole to depths shown and backfill hole with concrete

Level and plumb the base post using a torpedo level and allow concrete adequate
time to set. The bottom of the slofs provided in fthe stub pipe shall remain
above the top of the concrete foundation

Attach the sign to the sign post

Install plastic insert around bottom of post

Insert sign post into base post. Lower until the post comes to rest on steel rod
Seat compression ring using a hammer. Typically, the top of compression ring
will be approximately level with top of stub post when optimally installed
Check sign post by hand to ensure it is unable to turn. If loose, increase the
tightening of the compression ring

s’ Texas Department of Transportation
I Traffic Operations Division
SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS
WEDGE & UNIVERSAL ANCHOR
WITH THIN WALL TUBING POST

SMD (TWT) -08
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GENERAL NOTES FOR ALL ELECTRICAL WORK

1. The location of all conduits, junction boxes, ground boxes, and electrical services is 8. Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only
diagrammatic and may be shifted to accommodate field conditions. a flat, high tensile strength polyester fiber pull tape for pulling conductors through
the PVC conduit system. When galvanized steel RMC elbows are specifically called for in
2. Provide new and unused materials. Ensure that all materials and installations comply with the plans and any portion of the RMC elbow is buried less than 18 in., ground the RMC
the applicable articles of the National Electrical Code (NEC), TxDOT standards and elbow by means of a grounding bushing on a rigid metal extension. Grounding of the rigid
specifications, National Electrical Manufacturers Association (NEMA), and are |isted by metal elbow is not required if the entire RMC elbow is encased in a minimum of 2 in. of
Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such concrete. PVC extensions are allowed on these concrete encased rigid metal elbows. RMC or
as Canadiaon Standard Association (CSA), Intertek Testing Services NA Inc., or FM Approvals PVC elbows are subsidiary fo various bid items.
LLC can be considered equivalent to UL. Where reference is made to NEMA |isted devices
International Electrotechnical Commission (IEC) listed devices will not be considered an 9. When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal
acceptable equal to a NEMA |isted device. Acceptable devices may have both a NEMA and IEC conductors according fo Ifem 622 "Duct Cable." At the Contractor’s request and with approval by
listing. Faulty fabrication or poor workmanship in any material, equipment, or installation the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
is justification for rejection. Replace or reinstall rejected material or equipment at no conduit bid under Item 618. Ensure bored HDPE substituted for PVC is schedule 40 and of the same
additional cost to the Department. size PVC called for in the plans. Ensure the substituted HDPE meets the requirements of Item 622
except that the conduit is supplied without factory-installed conductors. Make the ftransition of
3. Miscellaneous nuts, bolts and 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
steel when plans specify galvanized, provided the bolt size is ', in. or less in diameter. and schedule as shown on the plans. Do not extend substituted conduit inftfo ground boxes or
foundations. Provide PVC or galvanized steel RMC elbows as called for at all ground boxes and
4, Provide the following test equipment as required by the Engineer to confirm compliance with foundations.
the contract and the NEC: voltmeter, ammeter, megohm meter (1000 volt DC), ground resistance ) . . . .
tester, torque wrenches, and torque screwdrivers. Ensure all equipment has been properly 10. Use fwofho{e sfrop§ when supporting 2 in. and \orgeﬁ conduits. On electrical service poles,
calibrated within the last year. Provide calibration certification to the Engineer upon properly sized stainless steel or hot dipped galvanized one-hole standoff straps are allowed on
request. Operate test equipment during inspection as requested by the Engineer. the service riser conduit
5. Install grounding as shown on the plans and in accordance with the NEC. Ensure all metallic B. CONSTRUCTION METHODS
conduits; metal poles; luminaires; and metal enclosures are bonded to the equipment grounding
conductor. Provide stranded bare copper or green insulated grounding conductors. Ground rods, 1. Provide and install expansion joint conduit fittings on all structure-mounted conduits at
connectors, and bonding jumpers are subsidiary to fthe various bid items. the structure’s expansion joints to allow for movement of the conduit. In addition, provide
and install expansion joint fittings on all continuous runs of galvanized steel RMC conduit
6. When required by the Engineer, notify the Department in writing of materials from the external ly exposed on sfructures such as bridges at maximum intervals of 150 ft. When
Material Producers List (MPL) intended for use on each project. Prequalified materials are requested by the project Engineer, supply manufacturer’s specification sheet for expansion
l'isted on the MPL on TxDOT’s website under "Roadway [llumination and Electrical Supplies.” joint conduit fittings. Repair or replace expansion joint fittings that do not allow for
No substitutions will be allowed for materials on fhis Iist. movement at no additional cost to the Department. Provide the method of determining the
amount of expansion to the Engineer upon request. Do not use LFMC or LFNC as a substitute
CONDUIT for the required expansion conduit fittings.
A. MATERIALS 2. Space all conduit supports at maximum intervals of 5 ft. Install conduit spacers when
attaching metal conduit to surface of concrete structures. See "Conduit Mounting Options"
1. Provide conduit, junction boxes, fittings, and hardware as per TxDOT Departmental Material on ED(2). Install conduit support within 3 ft. of all enclosures and conduit terminations

Specification (DMS) 11030 "Conduit" and Item 618 "Conduit" of TxDOT's "Standard Specifications

For Construction And Maintenance Of Highways, Streets, And Bridges," latest edition. Provide 3. Do not attach conduit supports directly to pre-stressed concrete beams except as shown
conduits |isted under Item 618 on the MPL under "Roadway Illumination and Electrical Supplies." specifically in the plans or as approved by the Engineer
Provide conduit types according to the descriptive code or as shown on the plans. Do not
substitute other types of conduits for those shown. Provide |iquidtight flexible metal conduit 4. Unless otherwise shown on the plans, jack or bore conduit placed beneath existing roadways,
(LFMC) when flexible conduit is called for on galvanized steel rigid metallic conduit (RMC) driveways, sidewalks, or after the base or surfacing operation has begun. Backfill and
systems. Provide liquidtight flexible nonmetallic conduit (LFNC) when flexible conduit is compact the bore pits below the conduit per Item 476 "Jacking, Boring, or Tunneling Pipe
called for on polyvinyl chloride (PVC) systems. or Box" prior to installing conduit or duct cable to prevent bending of the connections

2. Provide galvanized steel RMC for all exposed conduits, unless otherwise shown on the plans. 5. When placing conduit in the sub-grade of new roadways, backfill all trenches with excavated
Proper |y bond all metal conduits. material unless otherwise noted on the plans. When placing conduit in the sub-base of

new roadways, backfill all frenches with cement-stabilized base as per requirements of

3. Unless otherwise shown on the plans, provide junction boxes with a minimum size as shown in Items 110 "Excavation", 400 "Excavation and Backfill for Structures", 401 "Flowable
the following table, which applies to the greatest number of conductors entering the box Backfill", 402 "Trench Excavation Protection", and 403 "Temporary Special Shoring."
through one conduit with no more than four conduits per box. When a mixture of conductor
sizes is present, count fthe conductors as if all are of the larger size. For situations 6. Provide and place warning tape approximately 10 in. above all ftrenched conduit as per Item 618.

not applicable to the table, size junction boxes in accordance with NEC
7. During construction, temporarily cap or plug open ends of all conduit and raceways immediately
after installation to prevent entry of dirt, debris and animals. Temporary caps constructed of

durable duct tape are allowed. Tightly fix the ftape to fthe conduit opening. Clean out the
AWG 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS conduit and prove it clear in accordance with Item 618 prior fto installing any conductors
" I " I I I " " I :
1 107 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
#4 8" x 8" x 4" 10" x 10" x 4" 10" x 10" x 4" cans, service enclosures, ouxw\[ory enclosures and junction boxes. Grounding bushings on water
tight sealing hubs are not required

#6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4"

w8 8" x 8" x 4" 8" x 8" x 4" 8" x 8" x 4" 9, Fit the ends of all PVC conduit terminations with bushings or bell end fittings. Provide and
install a grounding type bushing on all metal conduit terminations

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

4. Junction boxes with an internal volume of less than 100 cu. in. and supported by
enter ing raceways must have threaded entries or hubs identified for the intended
purpose and supported by connection of two or more rigid metal conduits. Secure

conduit within 3 ft+. of the enclosure or within 18 in. of the enclosure if all

. . ? . K N . ® Traffic
conduit enfries are on fhe same s(\)ge. Mechanically secure all junction boxes with 11. At all electrical services, install a 6 AWG solid copper grounding electrode conductor. 3 0%%’?"',’0”175
an internal volume greater than 1 CU. inches. ITexasDepartmentofTransportation Stanfigrd

12. Place conduits entering ground boxes so that the conduit openings are between 3 in. and 6 in.

5. Provide hot dipped galvanized cast iron or 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 cast
aluminum boxes. Size outlet boxes according to the NEC. 13. Seal ends of all conduits with duct seal, expandable foam, or by other methods approved by

. . . . . . the Engineer. Seal conduit immediately after completion of conductor installation and pul
6. Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT) tests. Do not use duct ftape as a permanent conduit sealant. Do not use silicone caulk as a ELECTR I CAL DETA I LS
unless specifically required by the plan sheets. When EMT is called for, provide

junction boxes made from galvanized steel sheeting, |isted and approved for outdoor conduit sealant. CONDU I TS & NOTES

use, unless otherwise noted on the plans. Size all galvanized steel junction boxes 14. File smooth the cut ends of all mounting strut and conduit. Before installing, paint the field

in gocordance 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
the same requirements for junction boxes used with RMC systems.

more zinc content) to alleviate overspray. Use zinc rich paint to touch up galvanized material EJ) ( 1 ) _ 1 4
. . . . . as allowed under Item 445 "Galvanizing." Do not paint non-galvanized material with g zinc rich
7. Provide PVC junction boxes infended for outdoor use on PVC conduit systems, unless paint as an alternative for materials required to be galvanized. FILE: edl-14. dgn on: [ex: [ows ok
otherwise noted on the plans.
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Conduit Spacer
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. Strut Type
(mounting shoe) Stainless steel — f(slﬁncri#e
‘ i : | Brid or hot dipped c ructure
~—=0C Girder ‘ ‘ ¢ Girder — Dg(‘:ng galvanized - e S5
Expansion Anchors ‘ Conduit - Conauit strop \% Stainless
\ \ | é}T/hHre[;J‘ded TE%ods ‘ ‘ ‘ -——— Concrete r steel expansion
| B i ame er\ J/ Structure anchor. Anchor
‘ ; i ‘ & depth 1" min.,
B i -Adt I 7 I/ n
‘ b Rigid Metal "' \ \ :gf‘vgg?ggi #e——Stainless steel Conduit 1 Y2" max.
igi eta i . .
| Condui+ (RMC) ’: malledble expansion anchor: Conduit Mounting —————»
R : 3 : : for conduit /p" Channel (B-1ine 1
M| x . ;‘ conduit strap - v ne, = .
"|o Conduit —~dia o B up to 1 4" use Kindorf, Unistrut wfe
| = C lamp r} ;«—See "HANGER ; ‘/4 " dia. anchor. or equal) (Hot dip Ty
( ) ASSEMBLY DETAIL : For conduifs 1 /5" aalvanized)
‘ == == === 5/ ‘ to 2" use 3" dia.
\ anchor.  Anchor
‘ ' ' | depth 1" min.,
Conduit Mounting 14" max.
‘ Channe | ‘
I I
CONDUIT MOUNTING OPTIONS
K K Attachment to concrete surfaces
See ED(1)B.2
T "SPAN" 6"
.
Min Min
Varies

Wing Wall

CONDUIT HANGING DETAIL

Expansion
Fitting

—
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O %O A%
f Br idge Deck N WS X \ s
4 2 t\
J: v | l - 7
CONDUIT MOUNTING CHANNEL ' — / S
HSPANH uwu X HHH HTH S RMC
less than 2 1% x 1 %" | 12 ca. Ner=2 5" |
2/ 0" 10 2’ -6" 1 5/u 1 5/\\ 12 6 %H Dia. Min.
© 8 X 8 Q- Expansion
520 -6" + 30" 5/ n R/ . Anchor
°© ' %" x 2% 12 69 Hex Nut, Split Lock
Wash & Flat Wash
Chammels with round or short slotted hole - asher ot Washer TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL
patterns are allowed, if the load carrying 1 Hex Nut
capacity is not reduced by more than 15%.
3/ 0
Va B 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 Infternational Code Council, Evaluation
= Conduit (RMC) Service (ICC-ES). The chosen anchor product shall have a designated
= ICC-ES Evaluation Report number, and its approval status shall be
,,,,,,,,,,,, = D——— %" Dia. maintained on the ICC-ES website under Division 031600 for Concrete
= Threaded Anchors.
= Rod
= Condui+ Hex Nut, Split Lock 2. Unless otherwise approved by the Engineer: do not use adhesive anchors;
= Mount ing Washer & Square or do not use expansion anchors that are not included in the ICC-ES approval
= Channe | Oversized Cut Washer list; and do not use expansion anchors that are only approved for use in
= \ uncracked concrete,
,,,,,,,,,, %,4:,”,,”,/ 3. Use anchors manufactured with stainless steel expansion wedges. Anchors
o - manufactured with carbon steel expansion wedges are not al lowed. Anchor
5 o ® bodies can be either zinc-plated carbon steel or stainless steel. For -
Lo application in marine environment, both the anchor body and expansion 35’ Traffic
vy = J>x | e T=q-======—=—o wed . Operations
ge shall be stainless steel. ‘Division
Conduit g I Texas Department of Transportation Standard
Mounting \ Y NUt. Solit Lock 4. Install anchors as shown on the plans and in accordance with the anchor
oy Channe | Wexh y é( FL\) +‘ w Og manufacturer’s published installation instructions. Arrange a field
asher a asher demonstration test to evaluate the procedures and tools. The test shall
be witnessed and approved by the Engineer prior to furnishing anchors on
the structure. ELECTRICAL DETAILS
5. Prior to hole drilling, use rebar locator to ensure clearing of existing
deck strands or re%mforcemerﬁ. Install onchogs to ensure a minimum effective CONDU I T SUPPORTS
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) 1 4
breakout, and concrete pul lout strengths as determined by ACI 318 Appendix D) |Fi& ed2-14.dgn on: TxDOT [CK’ TXDOT[“"“ TXDOT |ck: TxDOT
ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT at the required minimum embedment depth (Nef). No lateral loads shall be ©7TxDOT October 2014 CONT |SECT J0B HIGHWAY
introduced after conduit installation. REVISIONS 0506| 02 025 FM 60
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ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION

1. Provide Type XHHW insulated conductors in accordance with Departmental Material 12. Provide and install a separate stranded equipment grounding conductor seal between
Specification (DMS) 11040 "Conductors" and Item 620 "Electrical Conductors." Provide (EGC) in all conduits that contain circuit wiring of 50 volts or more. duct ith
conductors as listed on the Material Producers List (MPL) on the Department web site Unless shown elsewhere, size fthe EGC to be the same size as the largest conductors wifth Heat Hot mel+t "C" clam
under "Roadway Illumination and Electrical Supplies" Item 620. Color code insulated current carrying conductor contained in the conduit. Ensure all EGCs hot melt adhesive Shrink adhesive + m? tor
conductors in conformance with the NEC. Identify grounded (neutral) conductors with are bonded together at every accessible location. For traffic signal tape. Tape fo Tube tape ype connecto
white insulation. Identify grounding conductors (ground wires) with green insulation instal lations, provide a minimum size 8 AWG EGC. The EGC is paid for exfend past end 4\
or bare conductors. Identify ungrounded (hot) conductors with any color insulation under Item 620. FfufUD\”q by
except green, white, or gray. Keep color scheme consistent throughout the wiring Yo" to /s
system. Identify conductors 6 American Wire Gauge (AWG) and smaller by continuous C. TEMPORARY WIRING
color jacket. Identify electrical conductors 4 AWG and larger by continuous color
jacket or by colored tape. When identifying conductors with colored tape, mark at 1. Install temporary conductors and electrical eguipment in accordance with
least 6 in. of the conductor’s insulation with half |laps of tape. the NEC article "Temporary Installations" and Department standard sheets
2. Provide a solid copper © AWG grounding electrode conductor to bond the electrical 2. Provide a ground fault circuit interrupter (GFCI) for power outlets for
service equipment to the concrete encased grounding electrode or the ground rod at portable electrical equipment, power tools, ice machines, ice storage bins Increase
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
with a UL Iisted connector in accordance with DMS 11040. Connect the grounding followings molded cord and plug set, receptacle, or circuit breaker type. diameter with
electrode conductor to the concrete encased grounding electrode as shown in the hot melt
plans. 3. Use listed wire nuts with factory applied sealant for temporary wiring adhesive tape.
where approved. Tape to extend
3. Where two or more circuits are present in one conduit or enclosure, permanent!ly 2" Min past end of
identify the conductors of each branch circuit by attaching a non-metallic tag 4, Enclose conductor splices within a |isted enclosure or ground box, or ensure . tubing by
around both circuit conductors at each accessible location. Provide tags with the splices are more than 10 ft. above grade vertically and more than 5 f+. overlap YVg" to V"
two straps, large enough to indicate circuit number, letter, or other horizontally from any metal structure. Where installing temporary conductors
identification as shown in the plans. Print circuit identification on the tag in areas subject to vehicle traffic or mobile construction equipment, ensure
with a permanent marker. the vertical clearance to ground is at least 18 ft. when measured at the
lowest point. Ground messenger wires that support power conductors in SPLICE OPTION 1
4., Use listed compression or screw type pressure connectors, terminal blocks, or conformance with the NEC. o
split bolt connectors for splicing as specified in DMS 11040. Use hot melt Compression Type
adhesive tape to fill the gap and seal the ends of heat shrink tubing. Provide 5. Protect and when necessary repair any existing electrical conduits uncovered
UL listed gel-filled insulating splice covers. Splicing materials, insulating during the construction process in a timely manner and in conformance with
materials, breakaway disconnects, splice covers, and fuse holders are +he NEC
subsidiary fto various bid items.
B. CONSTRUCTION METHODS GROUND RODS & GROUNDING ELECTRODES
1. Use only a flat, high tensile strength polyester fiber pull tape for pulling A. MATERIAL INFORMATION
conductors through the conduit system. After installing conductors in conduit, Seal bet Heat
perform conductor pull test. If a conductor canmnot be freely pulled, make any 1. Provide and install a grounding electrode at electrical services. Provide endUCTor e Wi th Shrink
needed aglferations or repairs at no additional cost to the department. Perform ground rods according to DMS 11040 and the plans. Larger diameter or longer hot me |+ odhés've Hot melt Tube
insulation resistance tests in accordance with Item 620. Coordinate with the length rods may be cal led for in some specific locations, see the individual + T + ! adhesive
Engineer to witness the tests. plans sheets. Concrete encased grounding electrodes may be called for in Gie'd opef ° d tape Split bolt
L . i i specific locations including electrical service, see individual plan sheets. g? EEDTEGSD en
2. Leave 2 ff. minimum, 3 ft. maximum length for each conductor up to the splice in 17 | g by
ground boxes. Leave 3 ft. minimum, 4 ft. maximum length of conductor in ground /s to /e
boxes when pulled through with no splice. Leave 1 ft. minimum, 1.5 ft. maximum B. CONSTRUCTION METHODS
length of conductor at enclosures, weatherheads and pole bases. ) L. ) ) A . . .
1. Furnish auxiliary ground rods for lightning protection and install in soil,
3. Make splices only in junction boxes, ground boxes, pole bases, or electrical concrete, or both, as called for in the plans. For ground rods installed
enclosures and use only |isted compression or screw type pressure connectors, in concrete, ensure the connection of the conductor to the ground rod is_
terminal blocks, or split bolt connectors. Insulate splices with heavy wall readily accessible for inspection or repairs. For ground rods installed in
heat shrink tubing or gel-filled insulating splice covers to provide a soil, ensure that the upper end is between 2 to 4 in. below finished grade.
watertight splice. Overlap conductor insulation with heat shrink tubing a . i R Wrap solit bolt Increase
minimum of 2 in. past both sides of the splice. Where heat shrink tubing 2. Do not place ground rods in the same drilled hole as a timber pole. p ? Th \qu\o+\om.
may not shrink sufficiently to provide a watertight seal around the individual . . . connecror wiTh diameter with
conductors, prior to heating the tubing, increase the diameter of the conductor 3. Install ground rods so the imprinted part number is at the upper end of hot melt adnesive hot mel+
insulation using hot melt adhesive tape to provide a watertight seal between the rod. tape to profecf 2" Mi W adhesive tape.
the individual conductors and the heat shrink tubing. Ensure the tape extends . . heat shrink from n. 2" Min, Tape fo extend
past the heat shrink tubing. Use hot melt adhesive tape to fill the gap and 4, Remove all nomfcomquofwve coatings such as concrete splatter from the rod sharp edges over lap over lap past end of
seal the ends of heat shrink tubing. Heat shrink fubing that appears to have at fthe clamp location. tubing by
been burned, or overheated, is considered defective and must be replaced. . . . Ve" to '
5. Route all conductors as short and straight as possible for connection fo
4, Size and install gel-filled insulating splice covers according to ‘Tgh*ﬂigg EVOIE?fTOﬂlgrgU”d{VOdih When GdDeQd is required, ensure a minimum
' Pf i i i i radius bend o our inches for ese conductors
manufacturer’s specifications when used in place of heat shrink ftubing. SPLICE OPTION 2
5. Wire nuts with factory applied waterproof sealant may be used for 8 AWG or 6. Unless ofherwise called for in the plans, protect grounding electrode Split Bolt Type
smal ler conductors in above ground junction boxes, but not in pole bases or conductors with non-metallic conduit. When protecting grounding electrode
ground boxes. Install wire nuts in an upright position to prevent the conductors with metal conduit, provide and install a grounding type bushing
accumulation of water. and properly sized bonding jumper on each end of the metal conduit
6. Support conductors in illumination poles with a J-hook at the top of the pole. 7. Written authorization is required before installing a ground rod in a
horizontal trench for rocky soil or a solid rock bottom.
7. When terminating conductors, remove the insulation and jacketing material without
nicking the individual sfrands of fthe conductor. Conductors with nicked individual
conductor strands or removed strands will be considered damaged. Snap- lock
See through i
8. Replace conductors and cables that are damaged beyond repair or that fail an mo | ded coger” molded clomp 35) Opzraaftf;gns
insulation resistance test at no additional cost to the department. ITexasDepartmentofTransportation seiwfiiond
andar
9. Do not repair damaged conductors with duct tape, electrical tape, or wire nuts. Listed Screw Type
Use only approved splicing methods. Set Screw/Lug Wifh ge[ffi\\eq
10. Do not terminate more than one conductor under a single connector, unless the for making égsglofwmg splice
connector is rated for multiple conductors. Do not exceed the pressure connector’s connections ELECTR I CAL DETA I LS
listing for maximum number and size of conductors al lowed. £ 2 L 1
— CONDUCTORS
11. Install breakaway connectors on conductors bid under Item 620 whenever those fffff
conductors pass through a breakaway support device. Follow manufacturer’'s —
instructions when terminating conductors to breakaway connectors. Properly torque EJ) (:3 ) - 1 4
threaded connections. Proper terminations are critical to the safe operation of
breakaway devices. Trim waterproofing boots on breakaway connectors to fit snugly FLLE: ed3-14.dgn on: TxDOT FmTﬂmThm TxDOT |ck: TxDOT
around the conductor to ensure waterproof connection. Only one conductor may enter
a single opening in a boot. Provide waterproof boots with the correct number of SPLICE OPTION 3 Oror 2?:?:[2;52014 (;O;(;G S;CZT ;O;S :;\;H:g
openings. Leave unused openings factory sealed. Use prequalified breakaway connectors LTS‘I'ed SCFGW T e
as ShOWﬂ on fhe MPL yp DIST COUNTY SHEET NO.
BRY BURLESON 59
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No. 3

Reinforcing No. 3 .
steel Reinforcing bround 10 GROUND BOXES

—

No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act".
is made by TxDOT for any purpose whatsoever.

of this standard to other formats or for incorrect results or damages resulting frpm its us{@x

DISCLAIMER:

kind

teel Pox h?4W
stee
7 ﬁ\\ P A. MATERIALS
T r-——— _ «—Class A R D) 7
}’ 10" (typ) N C(ogcrefe APFOQ o 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
! ! when require Apron-Ful | accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
} 10" ; Grounding Depth of box Item 624 "Ground Boxes."
i (typ) A bushing for : . . .
! I RMC. Bell end s 2. Provide Type A, B, C, D, aoand E ground boxes as shown in fthe plans, and as |isfed on
aTIIIITOrO O:::::::j‘::i fitting for 9" Aggregate the MG#erT(_]\ Producers List (MPL) on the Department web site under "Roadway Il lumination
! ; PVC (4) i1 (3) and Electrical Supplies," Item 624.
! 1
i % Ground 1 3. Ensure ground box cover is correctly labeled in accordance with DMS 11070.
| I box H
| i Condui+t or/ C?TM 4. Provide larger ground boxes in accordance with Item 624 and as shown in the plans.
' o o ! duct cable €
N { ; B. CONSTRUCTION METHODS
1. Remove all gravel and dirt from conduit. Cap all conduits prior to placing aggregate
1 and seftting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of
Item 302 "Aggregates for Surface Treatments." Ensure aggregate bed is in place and at
PLAN \/IEW SECTION A - A least 9 inches deep, prior to setting the ground box. Install ground box on top of
aggregate.

APRON FOR GROUND BOX 2. Cast ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth
of concrete for the apron extends from finished grade to the top of the aggregate bed
under the box. Ground box aprons, including concrete and reinforcing steel, are
subsidiary to ground boxes when called for by descriptive code.

(1) Uniformly space ends of conduits within the ground box. Position ends of conduits so ) . . .
that ground box walls do not interfere with the installation of grounding bushings 3. Keep bolt holes in the box clear of dirt. Bolt covers down when not working in ground
or bell end fittings. boxes.

(2) Maintain sufficient space between conduits to allow for proper installation of bushing. 4. Install all conduits and ells in a neat and workmanlike manner. Uniformly space

conduits so grounding bushings and bell end fittings can easily be installed.

(3) Place aggregate under the box, not in the box. Aggregate should not encroach on the
interior volume of the box. 5. Temporarily seal all conduits in the ground box until conductors are instal led.

(4) Install a grounding bushing on the upper end of all RMC terminating in o ground box. 6. Permanently seal conduits immediately after the completion of conductor installation
Ground RMC elbows when any part of the elbow is less than 18 in. below the bottom of and pul |l tests. Permanently seal the ends of all conduits with duct seal, expandable
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 sealant.
conduits terminating in a ground box. Do not use silicone caulk as g sealant.

7. When a ground rod is present in a ground box, bond all equipment grounding conductors
together and to the ground rod with |isted connectors.

8. When a type B or D ground box is stacked fto meet volume requirements, it is allowable
+o cut an appropriately sized hole for conduit entry in the side wall at least 18 inches
below grade.

GROUND BOX DIMENSIONS 9. If an existing ground box in the contract has a metal cover, bond the cover to the
equipment grounding conductor with a 3 ft. long stranded bonding jumper the same size
as the grounding conductor. The bonding jumper is subsidiary to various bid items.

TYPE OUTSIDE DIMENSIONS (INCHES) Verify existing ground boxes with metal covers are shown on the plans, with notes
(Width x Length X Depth) fully describing the work required.
10. If other ground boxes with metal covers are within the project |imits but are not part
A Tz X 23 X 11 of the contract, the Engineer may direct the Contractor to bond the metal covers,
identifying the specific boxes in writing. This work will be paid for separately.
B 12 X 23 X 22
11. Bond metal ground box covers to the grounding conductor with a tank ground type lug.
C 16 X 29 X 11
D 16 X 29 X 22
= 12 X 23 X 17
L
Hole for 5" -4————:
bolt with
GROUND BOX COVER DIMENSIONS ol witn " N i S y p— Trafhic
Operations
for head ‘ ivisie
N . Division
DIMENSIONS (INCHES) | L ) Texas Department of Transportation Standard

TYPE S I J K PV — i

H I J K L M N P } T I
/

A, B & E 23 V4 23 13 % 1321 9 % 5 Vs 1 Y% 2 For cover logo—"1 | y = FLECTRICAL DETAILS
cC&D 30 VZ 30 ‘/4 17 /451017 ‘/4 13 V4 o 3/4 1 % 2 SQSUQSZ?QAQEI ‘ GROUND BOXES

$TIMES
c:\pwworkingdir\freese-pw.bentley.com freese-pw-01\dms33238\ed4-14.dgn
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See DMS 11070

PLAN VIEW END SIDE
FlLe: ed4-14. dgn one TxDOT [ck: TxDOT Jows TxDOT [exs TxDOT
GROUND BOX COVER ©TxDOT October 2014 CONT [SECT Jos HIGHWAY
REVISIONS 0506| 02 025 FM 60
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DISCLAIMER:

No warranty of any

is governed by the "Texas Engineering Practice Act".

The use of this standard

TxDOT assumes no responsibility for the conversion

is made by TxDOT for any purpose whatsoever

kind

$TIMES
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of this standard to other formats or for incorrect results or damages resulting frpmiifs U#@K

FFILEE :

ELECTRICAL SERVICES NOTES

1.

Provide new materials., Ensure
provisions of the National

installation and materials comply with the applicable
Electrical Code (NEC) and National Electrical

SERVICE ASSEMBLY ENCLOSURE

Manufacturers

MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS

Associafion (NEMA) stondards. Ensure maferial is Underwriters Laborafories (UL) |isted. 1.Provide threaded hub for all conduit enfries into the top of enclosure. 1.Field drill flange-mounted remote operator handle if needed, to
Prjovw;je and install electrical service cgnduﬁs, conductors, disconnects, gon+oc+or§, ensure handle is lockable inm both the "On" and "Off" positions.
circuit brec_JKer panels, and branch c\_rcuﬁ breakers as shown on The E\ecfr\co\ Sgrvwce 2.Type galvanized steel (GS) enclosures may be used for Type C panelboards
Dofg chart mn *h? DYGHSZ EGU‘TY fobr\cof\om.or poor workmansnip in moferlo\, equwpmgmf, and for Type D and T services that do not use an enclosure mounted 2.When the utility company provides a transformer Iarger than 50 KVA,
or installation is justification for rejegf\om, Whgre manufacturers provide warranties photocel | or lighting contactor. Provide GS enclosures in accordance with verify that the available fault current is less than the circuit
ond guarantees as a customary frade practice, furnish these to the State. DMS 11080, 11082, 11083, and 11084, breaker’s ampere interrupting capacity (AIC) rating and provide
2.Provide e\ecfr?co\'service§ Im ogcordomce with Ekecfr?cg\ Defoi\§ sfowdord sheets, 3.Provide aluminum (AL) and stainless steel (SS) enclosures for Types A, C, documentation from fhe electric utilifty provider fo fhe Engineer
Departmental Material Specification (DMS) 11080 "Electrical Services, "DMS 11081 and D in accordance with DMS 11080. 11081 11082, 11083. and 11084. Do
"Electrical Services-Type A," DMS 11082 "Electrical Services-Type C," DMS 11083 not paint siainless steel ’ ’ ’ ’ : PHOTOELECTRIC CONTROL
"Electrical Services-Type D," DMS 11084 "Electrical Services-Type T," DMS 11085 :
"Electrical Services-Pedestal (PS)", and Item 628 "Electrical Services" of the 4.Provide pedestal service (PS) enclosures in accordance with ED(9) and 1.Provide photocell as listed on the MPL. Move, adjust, or shield the
Standard Specifications. Provide electrical service types A, C, and D, as |isted .DMS 11080 and 11085. Do not provide GS pedestal services. If GS is shown photocel | from stray or ambient night time |ight fto ensure proper
on the Material Producers List (MPL) on the Department web site under "Roadway ‘n the PS descripﬁ:/e code, provide an AL enclosure : operation. Mount photocel | facing north when practical. Mount top
Illumination and Electrical Supplies," Item 628. Provide other service types as ’ : of pole photocells as shown on Top Mounted Photocel |l Detail.
detailed on the plans.
3.Provide all work, materials, services, and any incidentals needed to install a
complete electrical service as specified in the plans.
4. Coordinate with the Engineer and the utility provider for metering and compl iance
with utility requirements. Primary |ine extensions, connection charges, meter
charges, and other charges by the utility company to provide power to the location * ELECTRICAL SER\/ICE DATA
are paid for in accordance with Item 628. Get approval for the costs associated
wﬁh these gh(_}rges prfor to emgog'\mg the utility company to do the work. _ComsuH Elec. Plan Service Service Safety Main Two-Pole Panelbd/ Branch Branch Branch KVA
with the utility provider fto determine costs and requirements, and coordinate the Service Sheet Electrical Service Description Conduit|Conductors| Switch | Ckt. Bkr. |Contractor |Loadcenter Circuit Ckt. Bkr. |Circuit| '
work as approved. 1D Number *%Size | No./Size Amps | Pole/Amps Amps Amp Rating D Pole/Amps | Amps
5.The enclosure manufacturer will provide Master Lock Type 2 with brass ftumblers SB 183 289 ELC SRV TY A 240/480 100(SS)AL (E)SF () 2" 3/82 100 2P/100 100 N/A Lighting NB 2P/ 40 26 28. 1
keyed #2195 for all custom electrical enclosures. Installing Contractor is to Lighting SB 2P/ 40 25
provide Master Lock #2195 Type 2 with brass tumblers for "off the shelf"
enclosures. Master Lock #2195 keys and locks become property of fthe State. Underpass 1P/20 5
Unless otherwise approved, do not energize electrical service equipment until
locks are installed. NB Access 30 ELC SRV TY D 120/240 060 (NS)SS(E) TS (0) 1V 3/46 N/A 2P/60 100 Sig. Controller 1P/30 23 5.3
6.Enclosures with external disconnects that de-energize all equipment inside the 30 Luminaires 2P/20 9
enclosure do not need a dead front trim. Protect incoming |ine terminations from CCTV 1P/20 3
incidental contact as required by the NEC.
7.When galvanized is specified for nuts, screws, bolts or miscel laneous hardware, 2nd & Main 58 ELC SRV TY T 120/240 000 (NS)GS (N)SP (0) 1" 3/86 N/A N/A N/A 70 Flashing Beacon 1 1P/20 4 1.0
stainless steel may be used. Flashing Beacon 2 1P/20 4
8.Provide wiring and electrical components rated for 75°C. Provide red, black, * Exomp\g only, mgf for comsfrucfxoni .A“ new e\ecfrlco\ servwces.musf have
and white colored XHHW service enfrance conductors of minimum size 6 American electrical service data chart specific to that service as shown in fthe plans. Standard 3-prong
Wire Gauge (AWG). Identify size 6 AWG conductors by continuous color jacket. A A A A . L. 3 Lo hotoce | |
Identify electrical conductors sized 4 AWG and larger by continuous color ¥ % Verify service conduit size with utility. Size may change due to utility meter p
jacket or by colored tape. Mark at least 6 inches of the conductor’s insulation requirements. Ensure conduit size meets the National ELectrical Code. receptaclie Conduit mounting
with half laps of colored tape, when identifying conductors. Ensure each service and photocell channel (Unistrut,
entrance conductor exits through a separately bushed non-metallic opening in the Kindorf, B-line
weatherhead. The lengths of fthe conductors outside the weatherhead are fo be or equal)
12 inches minimum, 18 inches maximum, or as required by utility. EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
9.A11 electrical service conduit and conductors attached to the electrical service ELEC SERV TY X XXX/XXX XXX (XX) XX (X)) XX xX» ggéig?;éid’ T
including the riser or the elbow below ground are subsidiary fo the electrical - T - T d ’ +
service. For an underground utility feed, all service conduit and conductors after Schematic Type or sgm cas 6”}: Mount Photoce |
the elbow, including service conduit and conductors for the utility pole riser yp aluminum outlet é - ;
when furnished by the Contractor, will be paid for separately. , box with cover. 6" to 8" measured
Service Voltage V / V from the top of
10.Provide rigid metal conduit (RMC) for all conduits on service, except for the . . — the pole or 18
> in. PVC conduit containing the electrical service grounding electrode Disconnect Amp Rating Vot RM to 20 feet above
conductor. Size the service entrance conduit as shown in the plans. Ensure OOO_ indicates main lug only/ CzomduH bend finished grade
conduit for branch circuit entry to enclosure is the same size as that shown Typically Type T — A o or as directed
on the layout sheets for branch circuit conduit. Extend all rigid metal conduits to provide /2 by Engineer, and
g minimum of 6 inches underground and then couple to the type and schedule of (SS)= Safety Switch Ahead of fo 1" clearance as al lowed by
the co@duif shown on the layout for that Dgrf?cu\gr branch c]rcuif, Install a Meter-Check with Utility between photo- utility company
grounding bushing on the RMC where it terminates in the service enclosure. (NS) = No safety Switch Ahead of cell and pole.
11.Use of ligquidtight flexible metal conduit (LFMC) is al lowed between the meter and Meter-Check with U+\\\+y4447
service enclosure when fthey are mounted 90 to 180 degrees to each other. Size the Enclosure Type Service
LFMC the same size as sgrvice entrance conduit. LFMC must not exgeed 3 fee+ in GS= Galvanized steel ("off the shelf") Support
length. Strap LFMC within 1 foot of each end. LFMC less +@Gm 12 \@ches in length SS= Stainless steel (Custom Enclosure)See MPL
meed.mo+ be §+ropped, Eogh emq of LFMC must have a groumqmg bushing or be AL= Aluminum (Custom Enclosure)See MPL
terminated with a grounding fitting. The LFMC must contain a grounded (neutral) TOP MOUNTED PHOTOCELL
conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is Photocel | Mounting Location
required on all installed conductors, with at least six inches of free conductor . i JRE— . .
movement demonstrated to the satisfaction of the Engineer. (E)= Inside Service/Enclosure Instal |l conduift sfrop moxwmum.S feet
Mounted from box. 5 foot maximum spacing
12.Ensure all mounting hardware and installation details of services conform to utility (Ty=Top of pole between straps supporting conduit.
company specifications. (L)= Luminaire mounted
i . . (NY= None/No Photocel | or
13.For all electrical service enclosures |isted under Item 628 on the MPL, the UL 508 Lighting Contactor Required ® Traffic
enclosure manufacturers will prepare and submit a schematic drawing unique fo each — 3 Operations
service. Before shipment to the job site, place the applicable laminated schematic Service Support Type ; Division
drawings and the laminated plan sheet showing the electrical service data chart GC= Granite concrete - ITexasDepartmentofTransportatlon Standard
used to build the enclosure in the enclosure’s data pocket. The installing contractor 0C= Other concrete
will copy and laminate the actual project plan sheets detailing all equipment and TP= Timber opole
branch circuits supplied by that service. The laminated plan sheets are to be placed SP- Steel pg\e
in the service enclosure’s document pocket. Reduce 11 in. x 17 in. plan sheets to -
8 !5 in. x 11 in. before laminating. If the installation differs from the plan SF= Steel frame i ELECTR I CAL DETA I LS
sheets, the installing contractor is to redline plan sheets before Ilaminating. 0T= io‘e by O*:GTS or paid
or separately
14.When providing an "Off The Shelf" Type D or Type T service, provide laminated plan EX= Existing pole SERVICE NOTES & DATA
sheets detailing equipment and branch circuits supplied by that service. Reduce TS= Service on traffic
11 in, x 17 in, plan sheets to 8 /> in. x 11 in before laminating. Deliver these signal pole
drawings before completion of the work to the Engineer, instead of placing in PS= Pedestal Service
enclosure that has no door pocket. N ED (5) - 'I 4
0= Overhead Service Feed
15.00 not install conduit in the back wall of a service enclosure where it would from Utility FLLE: ed5-14.dgn oN: TXDOT [ck: TxDOT Jows TxDOT [exs TXDOT
penetrate the equipment mounting panel inside the enclosure. Provide grounding U= Underground Service Feed @©TxDOT October 2014 CONT |sect 108 HIGHWAY
bushings on all metal conduits, and terminate bonding jumpers to grounding bus. from Utility REVISIONS 0508 02 025 FM 60
Grounding bushings are not required when the end of the metal conduit is fitted
with a conduit sealing hub or threaded boss, such as a meter base hub. oIst COUNTY SHEET NO.
BRY BURLESON 61
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Red insulation or
4,/ color code 6" length
~~——— Red insulation or 120|240 of Line 1 (/)r"Lme 2

conductors’ insulation

g?‘f:ngo?eoﬁ Ll‘igggh O with red ftape where
conductors’ insulation g iggiﬁziggaixw
with red tape where | — . A
conductor EXM
weatherhead.

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

White insulation or /
color code 6" length !
of neutral conductors’ \
insulation with white \
‘ tape where conductor N
I
I

exits the weatherhead. \

Two Photocel |l viewing
windows not shown but
required when photocel |
is listed as enclosure
mounted. Windows not
required when photocel |
is listed as pole top

I Bonding

@ jumper

I
I
‘ —T T * * e _» » LN ]
I
‘ I _ %L _ :, !
| ‘ G N _ G N
Grounding
‘ | l l E\ecfrodel l
I ‘ v vy
‘ @ | Typical Typical
@. 120 Vol+t WZO/240- VO\-f
! ‘ Branch Circuit Branch Circuit
Do not bond a1
this bus to ~ GN
the enclosure - i i l Grounding ii
‘ vry Electrode by by SCHEMATIC TYPE T
Typical Typical Typical
L T 120 Vol+t 240 Vol+t 120 / 240 VoIt 120/240 VOLTS - THREE WIRE
. h — . \ Branch Circuit Luminaire Branch Circuit
crounding Typical Branch Grounding Typical Branch Branch Circuit Calvanized steel-"Buy Off The Shelf"
Electrode Circuits Electrode Circuit only. When required install photocell
top of the pole or on luminaire only,
no lighting contractor will be installed.
SCHEMATIC TYPE D - CUSTOM
SCHEMATIC TYPE A SCHEMATIC TYPE C 120/240 VOLTS THREE WIRE
THREE WIRE THREE WIRE
SCHEMATIC LEGEND
1 Safety Switch (when required)
> Meter (when required-verify with electric
utility provider)
Service Assembly Enclosure
4 Main Disconnect Breaker (See Electrical
Service Data)
5 Circuit Breaker, 15 Amp (Control Circuit)
© Auxi liary Enclosure
7 Control Station ("H-0-A" Switch) N Traffic
WIRING LEGEND 8 Photo Electric Control (enclosure- g 0%9_!@!_!0ns
mounted shown) I Texas Department of Transportation Standons
Power Wiring 9 Lighting Contactor
777777777 Control Wiring 10 | Power Distribution Terminal Blocks
N Neutral Bus ELECTRICAL DETAILS
—N— | Neutral Conductor Branch Circuit Breaker
12 (See Electrical Service Data) SERVICE ENCLOSURE
Equipment grounding conductor-always - -
—GCc— ; 13 Separate Circuit Breaker Panelboard
required
14 Load Center AND NOTES
15 | Ground Bus ED (6) ,I 4
FILE: ed6-14. dgn on: TxDOT [cK: TxDOT[Dw: TxDOT |ck: TxDOT
©7TxDOT October 2014 CONT [SECT JoB HIGHWAY
REVISIONS 0506| 02 025 FM 60
DIST COUNTY SHEET NO.
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. . . o7 1/ u
SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF) White insulation ot g 20" measured from Top of ! 2 Uy Typ.
1.Provide steel pole and steel frame supports as per TxDOT Departmental Material Specification or color code 6" { 4" (typ.) grade. Circumtances weathernead tu

(DMS) 11080 "Electrical Services." Mount all equipment and conduit on 12 gauge galvanized of neutral rvﬁ— may require the | to be 2" to 67,

steel or stainless steel chamnel strut, 1Y in. or 1 % in. wide by 1 in. up to 3 ¥, in. conductor's 7/@ electrical service | 4" typical NOTE:

deep Unistrut, Kindorf, B-line or equal. Bolt or weld all channel and hardware to vertical insulation with = support to be taller T below fthe fop :

members as approved. Do not stack channel. File smooth and paint field cut ends of all channel white tape Where *—RMC than the 20" shown, of pole. All rough

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

weatherhead. before installing. White insulation be ground
2.Provide poles for overhead service with an eyebolt or similar fitting for attachment of the Red insulation or color code 6" smooth
service drop to the pole in conformance with the electric utility provider’s specifications. or color code 6" Piinfhof ; gzngigigsjs
. . . . . . . i attachmen Drain hol
3.Provide and install galvanized ¥ in. x 18 in. x 4 in. (dia. x length x hook length) anchor C‘)fmiﬁgeo; Line 1 of service drop insulation with fgﬁ‘go\s € A T
bolts for underground service supports. Provide and install galvanized ¥ in. x 56 in. x 4 in. conductor’s +o be below white tape where 2 - D\oc.es »{‘&/2 /2 ¥

anchor bolts for overhead service supports. Ensure anchor bolts have 3 in of thread, with . N . conductor exits [ s ] Z

‘ . | . . . g ) . insulation with weathernead. TYP. T I- )

34 in. to 3Y, in. of the exposed anchor bolt projecting above finished foundation. Provide weatherhead. I 3w

. . red tape where T : \ Yo ol e
and install leveling nuts for all anchor bolts. . Conduit support || 3 " 16—
conductor exits spacin 3 max o . . 16
. the weatherhead. P 9 Red insulation
4.Bond one of the anchor bolts to the rebar cage with 6 AWG bare stranded copper conductor. Use Conductor slack from Th? ends, or color code 6"
Iisted mechanical connectors rated for embedment in concrete. See Inset B. "ot and 57 in between length of Line 1 POLE TOP PLATE
length, 12" min., - unless otherwise ;
18" max. —Service or Line 2
5.Furnish and install rigid metallic ells in all steel pole and steel frame foundations for all _ Enclosure called for by fhe conductor’s
conduits entering the service from underground. utility. insulation with 24" Diameter
Meter- Inset A red tape where drill shaft
6.Use class C concrete for foundations. Ensure reinforcing steel is Grade 60 with 3" of Safet . conductor exits
arety Service
unobstructed concrete cover. Switch Channe |l Enc losure the weatherhead. .
. bracket or Conductor slack Conduit
7.Drill ond tap steel poles and frames for '/ in. X 13 UNC tank ground fitting. For steel pole service > other arrangement length, 12" min.,

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

Provide properly sized hole through the bottom of the enclosure for the service grounding electrode - | Inset B +the Engineer. Inset A T

conductor. Ensure electrical service grounding electrode conductor is as short and straight as possible 3 (Kindorf, Meter -——

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

tank ground fitting on steel frame post. Install service grounding electrode conductor in a non-metallic B-1ine or

conduit or tubing from the enclosure to the steel frame post. Connect electrical service grounding equal.)

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

more information. Size service entrance conduit and branch circuit conduit as shown in the plans. For k NN :f'g'/\f\\ £

underground conduit runs from the electrical service, extend RMC from the service enclosure to an RMC .‘rJ RN = —

elbow, and then connect the schedule type and size of conduit shown in the plans. Provide and install Class "C" _'~:‘:\:k ii?‘ﬁ ’;\\’\\"\\

grounding bushings where RMC terminates in the enclosure. Grounding bushings are not required when RMC concrete | ry A .

is fitfted into a sealing hub or threaded boss. I RMC Pve 24" dia. X 60" BASE PLATE DETAIL

. _:_’:.,_ 24 Dig. x 60" foundation 4-#5
8.1f Steel pole or frame is painted, bond each separate painted piece with a bonding jumper attached to R depth foundation FeTﬁfOfC\'er bars . ~
a tapped hole. 4-#5 reinforcing and #2 spiral at 6" Y6 [
bars and #2 spiral pitch (typ.) 1 /E P‘r%a "
9.Provide /4" - 20 machine screws for bonding. Do not use sheet metal screws. Remove all non- (typ.) at 6" pitch e | Yo ===

conductive material at contact points. Terminate bonding jumpers with |isted devices. Install ‘V—/

minimum size 6 AWG stranded copper bonding jumpers. Make up all threaded bonding connections WITH SAFETY SWITCH WITHOUT SAFETY SWITCH Vyt

wrench tight.

. : . : SERVICE SUPPORT TYPE SP (0) - OVERHEAD SERVICE BOTTOM OF POLE
10. Avoid contact of the service drop and service entrance conductors with the metal pole fo
prevent abrasion of the insulated conductors. See Note 4
o1 top, one threcs SERVICE SUPPORT TYPE SF & SP
11.Shop drawings are not required for service support structure unless specifically stated />" X 13 UNC. Install

elsewhere or directed by the Engineer. tank ground fitting, m ﬂ ﬁ ﬁ M

. connect electrical I~
- Varies - service grounding (OS]
electrode conductor.

., Ml M See Note 7. 5" fhick I/," expansion R
12 o W o concrete joint material ©
above — [ pad (class C R
grade Center of meter Anchor concrete and he
max. SAFETY socket 60" typical Bol+ 6" X 6" #06

SWITCH above grade. wire mesh) ——=
METER (Verify with utility) L—
«— - . FRONT VIEW
Dimension varies,
L INSET A INSET B esar ) Conly o
H—i o boss . o wide as required
Varies ~—Service to accommodate
RMC l«—— Steel| post - - Sofety B Enclosure equipment
SERVICE L L L switch e}
Channel Strut | - ] e (when ol ® TOP VIEW
9 — ENCLOSURE ./for mount ing O required) — 2 &
equipment. L =
Number of struts M| SERVICE Inset A £ - SERVICE SUPPORT TY SF (O) & SF (U)
as needed to METER - 3 2| ~
securely mount — | ENCLOSURE+k, 53 ax o™
equipment 1 ] ] + m - o L 3@ Traffic
Inset A Inset B Tlo 374" dia. Olg;.j‘;’gstilg:s
= —_———— .
ﬂg N I Texas Department of Transportation Standard
Inset B o 3
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q > —1® Inset A i E ELECTRICAL DETAILS
— RMC fo SERVICE SUPPORT
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DISCLAIMER:

No warranty of any
TxDOT assumes no responsibility for the conversion

is governed by the "Texas Engineering Practice Act".

The use of this standard

is made by TxDOT for any purpose whatsoever.

kind
of this standard to other formats or for incorrect results or damages resulting frpm its us{@x

$TIMES
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6/21/2024

DATE:

FFINLEE

TRAFFIC SIGNAL NOTES

Do not pass luminaire conductors through the signal controller cabinet

Include an equipment grounding conductor in all conduits throughout
the electrical system. Bond all exposed metal parts to the grounding
conductor,

Provide roadway luminaires, when required, in accordance with the
material and consfruction sections of Item 610, "Roadway Il lumination
Assemblies, " except for performance testing of luminaires. Test
instal led roadway luminaires for proper operation as a part of the
associated ftraffic signal system test

Service

If internally illuminated street name signs are approved for use, Entranc

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

Bond anchor bolts to rebar cage in two locations using #3 bars or

6 AWG stranded copper conductors. Use |isted mechanical connectors
rated for embedment in concrete. See TXDOT standard TS-FD for further
details.

Drill and tap 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
bottom of the enclosure for the service grounding electrode conductor
Connect the electrical service grounding electrode conductor to the tank
ground fitting. Ensure electrical service grounding electrode conductor
is as short and straight as possible from the enclosure to the tank
ground fitting. See Inset A detail for further information. Size service
entrance conduit and branch circuit conduit as shown in the plans.

Mount electrical service enclosure and meter to signal pole with stainless
steel bands. Ensure bands are a minimum width of ¥ in. Secure enclosures
to bands using two-bol+t 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
signal pole for attaching conduit

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

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

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

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

I L e TR
R0 T, LRGSR SACKACKASA

See TS-CF standard for
Z 2 mmwfmiw?mwg+ TYPICAL TRAFFIC SIGNAL
SIGNAL CONTROLLER ~ reauirements. See layou
heets f d b
SIDE VIEW e o I % oo SYSTEM DETAILS
conduits that are required.
ED(8)-14
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Line

(::yFAA—Me+er
See Note 7

~— Service
Enclosure

See Note 7
Inset A
Bushing
or Bell
End Fitting

See Note

White insulation or
color code 6" 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.

120/240 VoIt
3 Wire

Drill, top and thread
/2" X 13 UNC. Instal
tank ground fitting,
connect electrical
service grounding
electrode conductor
See Note 6

" Ground box

See TS-CF standard
for control ler
foundation details,

See layout
sheets for

signal pole
type ——

INSET A number of required
f conduits, and grounding
requirements (see side Ground
view) box 4
rind
2
(see side view) 3 D
Z 4

SIGNAL POLE WITH SERVICE

Type T electrical service mounted

on signal pole shown as an example
See electrical details, layout sheets
and electrical service data chart for
additional details

Conduits (See
layout sheet
for details)

SIGNAL CONTROLLER
FRONT VIEW

See TS-FD standard

sheet for foundation

and conduit details——

SIGNAL POLE

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

ELECTRICAL DETAILS

TH




No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act".
is made by TxDOT for any purpose whatsoever.

of this standard to other formats or for incorrect results or damages resulting frpm its us{@x

DISCLAIMER:
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PEDESTAL SERVICE NOTES rggggﬁiggggﬂ

1. Manufacture pedestal electrical services in accordance with Departmental Material 17" min. |
Specifications (DMS)11080 "Electrical Services", 11085 "Electrical Services-Pedestal T
(PS)" and Item 628 "Electrical Services. "Provide pedestal electrical services as
|isted on the Material Producers list (MPL) on the Department’s web site under <:> (:)\\\\;a 7777777 |
"Roadway Illumination and Electrical Supplies," Item 628. Ensure all mounting <:> ‘
hardware and installation details of services meet utility company specifications.
Contact the local utility company for approval of pedestal details prior to d@ I I
installing the electrical pedestal service. Submit any changes required by the c’
utility company prior to manufacturing the pedestal enclosure. ,,
2. When a meter socket is required, provide a socket with a minimum 100 amp rating that . <:>
complies with local utility requirements. £ 0
€
3. Provide Class A or C concrete for pedestal service foundations in accordance with » C
Item 420, "Concrete Substructures," except that concrete will not be paid for directly <
but is considered subsidiary to Item 628. 3
4, Provide #4 reinforcing steel for foundations in accordance with Item 440, "Reinforcement 2-—_‘4,Equypmemf Mount ing
for Concrete. " A\ Studs (as required)

—®

| ——Equipment Mounting
Studs (as required)

5. Install Y5 in. X 2 Vs in. minimum length concrete single expansion type anchors for
mounting pedestal enclosure to foundation. Anchor location to match mounting holes in
each corner of enclosure. Secure each of the four corners of the pedestal enclosure fo
the anchors in the foundation with a''/s in. galvanized or stainless steel machine thread *

bolt, a properly sized locknut and a flat washer. .ox
™ 2 | | See anchor Bell End Fittings
6. Finish top of concrete foundation in a neat and workmanlike manner. I[f leveling washers - TS bolt detial i | or GTOUHGTHQ
are used, ensure no more than !/ in. gap at any corner. Do not exceed a maximum dip or . 000 |oLr N\ 4‘-_-‘——“‘*-—-____ ; | Bushings
rise in the foundation of /5 in. per foot. When properly installed, ensure the top of N \ [l : : i F
the service enclosure is level front to back and side to side within /4 in. Repair . | -+ : ’[M I
rocking or movement of the service enclosure at no addiftional cost to the department. o } } [ } } ',}\‘\f —— Reinforcing Steel I
- I B i ‘
7. Do not use liquidtight flexible metal conduit (LFMC) on pedestal type services. i L } }} } } e E I }
WL S DL T I FLL) B I
8. Ensure all elbows in the foundation are sized as per utility provider’s conduit reguirements /) H v\ d \J_} }
for underground conduit and feeders. PVC extensions may be installed provided the ends of the LOAD SIDE CONDUIT _~ / o SNl Lol o
rigid metal conduits are more than 2 in. below the top of the concrete foundation. Where 7 I AN N LOAD SIDE CONDUIT i i ;; i
extension com@uwfs are metal, grounding bushings must be installed with a bonding jumper l LOAD SIDE CONDUIT | | |; | | LINE SIDE CONDUIT
proper |y terminated. H‘i Size and number () I \\)
[

X of conduifts l.—‘
)Jy @

determined by
plan details

FRONT VIEW

SIDE VIEW
TYPE C shown, TYPE A similar except that TYPE A shall have
individual circuit breakers (CB) mounted on an equipment mounting
panel. CB Handles shall protrude through hinged deadfront trim.
|
min.
Hex Nut
! Lock Washer
: Flat Washer
Level ing Washers
. e o 4 Levelir e LEGEND
min min ' ' o 1 | Meter Socket, (when required)
2 | Meter Socket Window, (when required)
@ 3 Equipment Mounting Panel
-|—' - ——— —/] —I— 4 | Photo Electric Control Window, (When required)
S o 5 Hinged Deadfront Trim
Reinforcing 6 |Lood Side Conduif Trim
~ Steel
L : 7 |Line Side Conduit Area N Traffic
> ! LINE | ~X 8 |Utility Access Door, with handle 3 Olpi)e_rgt_ions
o~ @ * @ ~ 9 | Pedestal Door I Texas Department of Transportation St;",’,ﬂg;’d
LOADC::EOAD 10 | Hinged Meter Access
* N I Control Station (H-O-A Switch)
12 | Main Disconnect ELECTRICAL DETAILS
1 T 13 | Branch Circuit Breakers
o] ELECTRICAL SERVICE SUPPORT
14 | Copper Clad Ground Rod - 5/8" X 10’

PEDESTAL SERVICE TYPE PS

SECTION A-A ANCHOR BOLT DETAIL ED(9)-14
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R’
(52
1. Details apply to roadway lighting instal lations bid or referenced under Item 610, "Roadway Illumination Assemblies." ii. Install bolts and 1/2" connecting washers from the inside of the T-base, thread up through the
Provide, furnish, and install all other materials not shown on the plans which may be necessary for complete and proper pole base. Install flat washers, lock washers and nuts snug tight according to Item 447
2¢| s construction. Where manufacturers provide warranties or guarantees as a customary trade practice, furnish to the State "Structural Bolting."
o - such warranties or guarantees
55 iii.Tighten each nut to 150 ft-Ib. using a ftorque wrench
~C 2. The locations of poles and fixtures may be shifted by the Engineer to accommodate local conditions. Install or remove
g8§? poles and luminaires located near overhead electrical |ines using established industry and utility safety practices and c. Level and Plumb
e in accordance with laws governing such work. Consult with the appropriate utility company prior to beginning such work
o+l Ensure pole is plumb and mast arm is perpendicular to the roadway according to plans to within 5
o067 3. Provide new and unused materials. Ensure that all materials and installations comply with the applicable articles of degrees
=+5| the National Electrical Code (NEC), TxDOT standards and specifications, National Electrical Manufacturers Association
= (NEMA), and are |isted by Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such as 9. Construct luminaire pole foundations in accordance with Item 416, "Drilled Shaft Foundations,” and TxDOT
t:;g Canadian Standard Association, Intertek Testing Services NA Inc., or FM Approvals LLC can be considered equivalent to standard sheet RID(2).
<o- UL. Faulty fabrication or poor workmanship in any material, equipment, or installation is justification for rejection.
gos 10. Provide and install underpass luminaires in accordance with Item 610, DMS-11010, and TxDOT standard sheet
89 4, Provide Roadway Il lumination Light Fixtures as per TxDOT Departmental Material Specification (DMS) 11010, Item 610, RID(3). Typical luminaire size for underpass luminaires is 150W HPS or 150W EQ LED.
8o and as shown on the Material Producers List (MPL) for Roadway Il lumination and Electrical Supplies
a9 11. Mount luminaires on arms level as shown by the Iluminaire level indicator
oo
eco 5. Fabricate steel roadway illumination poles in accordance with Roadway Illumination Poles (RIP) standards and Item 610.
Tas Poles fabricated according to RIP standards do not require shop drawing submittals. 12. Orient luminaires perpendicular to the roadway intended to be Iit unless oftherwise shown on the plans
O£
[On .
-géz a. Alternate designs to RIP standards or the use of aluminum to fabricate poles will require fthe submission of shop
St drawings electronical ly. For instructions on submitting shop drawings electronically see "Guide to Electronic Wi ring DI(]QF’OH] Notes:
0232 Shop Drawing Submittal" on the TxDOT web site. ‘\7{'
%éﬁ o . ) . . ) . <:> Use 1/2 in.-13 UNC threaded, copper or tin-plated copper
[ b Limitations on use of the RIP standard: The RIP standard details were developed for installations in locations pole bonding connector, sized appropriately for conductors
@E;§ where the 3-second gust basic maximum wind speed is 110 mph, and where the elevation of the base of the pole is bonded to T-base, or u;e ground lug in handnole as ’
£y less than (i.e. not more than) 25 above the elevation of the surrounding fterrain, in accordance with the "AASHTO available. ’
~32 Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals," 6th Edition
o= (2013) of the AASHTO Design Specifications. For poles to be installed in regions where the maximum basic wind speed <:> Use pre-qualified two-pole breakaway connectors for all
955 exceeds 110 mph or to be mounted more than 25’ above the surrounding terrain, provide poles meeting the following luminaire pole installations. For luminaires fed by a
C 4 . . o
By requirements: circuit with a neutral conductor, use double pole
38° breakaway connectors with the neutral side unfused and
oL e Submittals. Following fthe electronic shop drawing submittal process (see Guide fto Electronic Shop Drawing marked white
Lag Submittal on the TxDOT web site), submit to the Engineer for approval fabrication drawings and calculations :
> X . X
‘ggg for the poles, sealed by a Texas licensed professional engineer (P.E.). (:) Split Bol+ or other connector
géé ii. Luminaire Structural Support Requirements. Provide |ight poles, arms, and anchor bolt assemblies with a 25
o+ year design l|ife to safely resist dead loads, ice loads and the required basic wind speeds at the location of . . .
0i— O °
3o installation in accordance with the 6th edition (2013) of the AASHTO Design Specifications. For transformer Decorative LED L 'ghT ng Notes:
retal base poles, include transformer base and connecting hardware in calculations and shop drawing submittals
ltgg Structurally test all transformer bases to resist the theoretical plastic moment capacity of the pole. Submit 1. LED Drivers in Remote Outdoor enclosures (for drivers
S certification of fthe plastic moment load fest and FHWA breakaway requirement test of the model of base being that do not include an enclosure as part of a factory
e oYL furnished with the shop drawings. Show breakaway base model number, manufacturer’s name, and logo on shop assembly):
Yoo drawings. Include on manufacturer’s shop drawings the ASTM designations for all materials to be used
gg}f% a. Provide NEMA 3R outdoor enclosure or as approved
o gF 6. For both transformer and shoe-base type illumination poles, provide and install double-pole breakaway fuse holders as
5 5% specified by DMS-11040. Breakaway fuse holders are listed on the MPL for Roadway Il lumination and Electrical Supplies b. Install enclosure at least 12" above ground or other
under Iftems 610 & 620. Provide 10 amp time delay fuses for breakaway connectors in light poles, or inside the Iight horizontal surface. Mount vertically or on ceiling, and L1
fixture for underpass luminaires. In each pole, connect luminaires to the breakaway connector with continuous stranded avoid direct sun where possible. EZ
12 AWG copper conductors as |isted on the MPL. Bond all equipment grounding conductors together and to the ground
lug in the fransformer base or hand hole. c. Install drivers with at least 2 inches of space from
enclosure walls.
7. Tighten anchor bolts for shoe base, concrete traffic barrier base, and bridge mount roadway illumination poles, in L1,L2 = Hot Conductors
accordance with Iftem 449. d. For multiple drivers in an enclosure, provide at least G = Grounding Conductor
4 inches side to side and 1 inch end fo end from other
.tzh 8. Install T-Base with following procedure: drivers or electronic equipment TYpICAL WIRING DIAGRAM
N . . LUMINATRES SERVED AT 480V ON 240/480 VOLT
= a. Anchor Bolt Tightening. e. For drivers mounted on back wall of enclosure, mount SERVICE OR LUMINAIRES SERVED AT 240V FOR
< enclosure on 1 5/8" sfrut or other standoff fo dissipate 120/240 VOLT SERVICE.
Q Coat the threads of the anchor bolts with electrical ly conductive lubricant. heat, or mount driver fo side of the enclosure or to
E the metal cover
g ii. Place the T-base over the anchor bolts. Foundation must be level and flat. The maximum permissible gap
il under any one corner of the t-base is 1/8" before nuts are tightened. f. Provide remote drivers with a maximum of 100 watts
3
o
§ i1i7.Coat the bearing surfaces of fthe nuts and washers with electrically conductive lubricant. Install (1) 1/2" g. Provide drivers with documentation of 100,000 hr |ifetime
$ hold down washer, (1) lock washer, and (1) nut on each anchor bolt. Turn the nuts onto the bolts so that each at Tcase of 65C or higher
] is hand-tight against the washer, 3@ Traffic
[ 5/ n
2 1 %" Strut Safety
| aret
g iv. Using a torque wrench, tighten each nut to 150 ft-Ib. Uniform contact is required between the foundation and / ITexasDepartmentofTransportation sl'z'avrl,ﬂgfd
; the T-base in the corner regions of the T-base, and all corner gaps must be closed after applying torque. If P§1 P51
2 a gap still exists after torquing to 150 ft-Ibs, continue torquing each bolt incrementally until gap is closed 4" min F?()Z\E)VVZ\\(
E or maximum allowable torque of 250 ft+. pound is reached, whichever comes first. If 250 ft-Ibs is not enough to
s close the gap the foundation must be leveled. Gaps along the straight sides of the T-bases and the foundation >
m,g are permissible. Ensure that no high point of contact occurs between the straight sides of the T-base and the Dr i ver min I L.L.LJ“A I PJ!\_T I ()Pq
Lo foundation
S0 .
E% Driver DETAILS
E] v. Check top of T-base for level. If not level then foundation must be leveled. Enclosure
gbs 2" min
8 b. Top Bolt Procedure |Q| |Q| R I D ('I ) _20
& . . . . . FILE: ridl-20.dgn DN: ‘EK: ‘DW: CK:
g . Erect pole over T-base with crane. Coat bolts, nuts, washers, and lock washers with electrically conductive 0)
o3 lubricant. . . TxDOT  January 2007 CONT [SECT Jos HIGHWAY
v o Driver Spacing In Remote Enclosure 0506 02 025 FM 60
E 5 7712) DIST COUNTY SHEET NO.
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] TABLE 1 GENERAL NOTES:
g 1. "Recommended Foundation Lengths" table is for information purposes only.
N ANCHOR BOLTS Foundation lengths shall be as shown on the plans, or as dfrecfed by the
Engineer. Foundations will be paid for under Item 416, "Drilled Shaf+t
POLENG BOLT CIRCLE AESEER Foundations, " unless otherwise shown on the plans.
25| s MOUNT
cCo| =
Séi " . gh‘iﬁssz?wgoﬁgrgzg HEICHT shoe Base T-Base SVE 2. Erect roadway il lumination assembly poles plumb and true. Form qu level
59 4L gongrele rierop Fiprap with 6"x 6" <40 Ft. 13 in. 14 in, | Lin-x the top 6" of the foundation so the pole will be plumb. Use leveling
26 (W2.9 x W2.9) n- nuts to plumb shoe base poles. Do not use shims or leveling nuts under
< (W2.9 x W2.9) : " A . " N
ES% welded wire fabric ;Yoiiesr Lég‘ed welded wire fabric 40-50 f+ 15 in 7 ain Yain. transformer bases. Do not grout between baseplate and the foundation.
L3 reinforcement fores|ope radius reinforcement : x 30in.
N 3. Ensure Class 2A and 2B fit for anchor bolts and nuts. Tap and chase nuts
o8 Level finish after galvanizing. Anchor bolt body with rolled threads need not be full
ZLFA?_ Foundation even with . . size.
ks finished grade on downhil | - Fsggdgf#g”
s . ; " . e i o .
o= side of foundation. r‘az—’ | EOT?#‘S) finished TABLE 2 4. Use appropriate class of concrete as specified in Items 416 and 432.
sov Level Conduit nht. \ - grade Concrete for riprap may be upgraded to Class C at no extra cost to the
825 k2/4,,\ finish 2" (z1.0) o e [t VR T T T RECOMMENDED FOUNDATION Depar fment.
263 -
+ao - LENGTHS
§§: \ c (See note 1) 5. Place riprap around the foundation when cal led for elsewhere in the plans.
C;g% //\\\\ s \ HOUNTING TEXAS CONE PENETROMETER Riprap will be paid for under Item 432.
2c?9 0l = 6 - #4 Bars N Blows/ft ' i
L9 c 2 HEIGHT 10 15 40 6. Locate breakaway roadway illumination assemblies as shown in the placement
§§5 = i table, unless otherwise dimensioned on the plans. Protect momfbfeokowoy
50w 23 . w| — <20 ft 6’ 6’ 6’ illumination assemblies from vehicular impact (i.e. 2.5 ft. behind guard
Ge T 2| w o — ' rail or mounted on traffic barrier), or located outside the clear zone,
w32 |~ Conduit Template >20 ft. g 6 6 except that 2.5 ft. from curb face is minimum desired for Iight poles on
el wl NN to 30 fH. city streets, 45 mph or less. See Roadway Design Manual for further
o - . .
sl B ; F— | Ffr--r-1-r- >30 ft . , information.,
= . wv) [] r re-roTrorA . ’ 8 [
m$§ Conduit ". Template ( 5" minimum to 40 ft. 8 ;
= P AT / “(Typical) S40 f+ 7. Use 4 hold down and 4 connecting washers on fransformer base poles as
5‘9’.8 }/’(1 e EA 30" to 50 nﬁ, 10 8’ 6 recommended by the manufacturer and supplied with base.
o 2" minimum zle . _ .
855 (Typical) o 8. Install o minimum of 2 conduits in each foundation. See Mghfmg layout
g%t 5 30" = #3 gt 6" pitch sheets for locations of foundations with more than 2 conduits. Cap unused
2990 23 L 2 flat turns conduits in foundations on both ends.
oL » O >~ to d bott
S p an ottom. )
2 aé - = #3 at 6" pitch, TABLE 3 9. Conduit location in foundations is critical for breakaway devices. Place
ols 2 flat furns conduits 2 in. apart on centerline as shown.
59" top and bottom. PAY QUANTITY OF RIPRAP PER FOUNDATION
géé (Install only when shown on the plans) 10. Bond anchor bolt to rebar cage with #6 bare stranded copper conductor.
b= Foundation RIPRAP RIPRAP Use listed mechanical connectors rated for embedment in comcre+e.. The
080 Diameter DIAMETER (CONC) (CL B) bonded steel in the foundation creates a concrete encased grounding
cXT SECT}[ON A:A SECT}[ON A-A 30 78 in 0.35 Cy electrode which replaces the ground rod.
.0 in. in. .
P
52? SHOWING SLOPED GRADE SHOWING CONSTANT GRADE 11. Grade earthwork around T-base foundations even with the finished grgde as
Eh9L shown in Section A-A to ensure proper function of the breakaway device.
£0° Use riprap on T-base foundations that are located on sloped grades, and
=222 as shown on the plans for level grades.
SENECRS
[ C
[ —
o X O
4 Anchor * or as close to ROW
Balts ‘ ‘ Top of TABLE 4 line as is practical
- #4 Bars Y N ! ! Foundation— i
ex Lock washer | | Lock washer — old BREAKAWAY POLE PLACEMENT (See note 6) % provide 2/5 of the
. Flat washer— | | H + o . N +i
Conduit (See plans Baseplate | | ex nu B luminaire mounting
for conduit s?ze, | |Ho\ddowm q Y ROADWAY FUNCTIONAL *x POLE OFFSET (DISTANCE height behind the
5| Match duct cable . | Washer i g CLASSIFICATION TO FACE OF TRANSFORMER BASE) pole for "falling
S size if used. See o — | | ha N area" to prevent
Q ED standard sheets.) N | | L Freeway Mainlanes 15 ft. tminimum and encroachment on
3 -%0 | | - (roadway with full typical) from lane edge the other travel
= ig'; L control of access) lanes. See design
" To0 | All ocurbed, 45 mph 2.5 ft. minimum (15 ft. ouidel ines.
a == A %E% %U\F‘G* washer or less design speed desirable) from curb face
fa wo| 4 Hex nut | ini *
5 - A N % b | [a otrers ooy e o ace
3 Vi e e
max
g‘ : o max énﬁ:?or
@ . AR olts "
o Tied fo Ll B Traffic
g rebar cage w ‘ ‘ 3 l.)sigifsei%
E' see note 10 / s ! ! I Texas Department of Transportation Standard
S Z\lhen required.f ; L L,
) " concrete riprap Grade break ~
N . o "
g a5 0 lines 1 ROADWAY
§ we[aid wire iobr'\c i ILLUMINATION
reinforcemen
" | DETAILS
S o
& (RDWY TLLUM FOUNDATIONS)
hid OE BASE Bottom Anchor
3| S]H— Bolt Template
v See RIP Standard _
55 RID(2)-20
§§ FILE: rid2-20.dgn DN: ‘CK: ‘DW: CK:
E ©7TxDOT  January 2007 CONT [SECT JoB HIGHWAY
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4 - % GENERAL NOTES:
§ Drill 10" poy- 2 ¥ " (2" RMC) 1 YA
= length as Holes r—a—ﬂ éiochuwBii‘ht L Q—H-sm— A. ALL 150 watt HPS and 150 watt equivalent LED Luminaires
3 sides required \\O SO oot N 3 %" (2 Y/," RMC) 1" 6 !yt 1"
(Typ) o Ssmy\ OE :OO 7 4#—#‘7 1. Luminaire locations, conduit and conductor sizes and routing are
XS === OCK NnuTS, % B 2 - ¥, Ll i typical and diagrammatic only. See project layout sheets for
S8 p : 2 flat washers, ~ | Dia 4 H specific details.
0 gijﬁsz'g I 2 lock washers o 19— D /ﬁ} 4%} - - . . .
-2 Taon de‘p;h ] Saddle 5 z - L, - %”@ Holes —/ N 2. C(lmduw wi .H be paid for under H?m 618, .“Conduw“ and c?mduc+ors
% — . — i i , i ,
9§ E A O Dri 1l ~ will be paid for under Item 620 Electrical Conductors unless
777777 : A ] -
gggr ,,,,, (Typ) A Ho les | otherwise shown on the plans.
gtg Saddles (4 Required) 4 - Ye" (Typ) . o o o 3. Adjust conduit in saddles to place fixture height and orientation
ggé sized for 2" RMC Drill As required 7\NI 9 Y V2 9 . as required. See fixture orientation detail and plans. Where
e Holes for Saddles CLAMP DETAIL PLAN VIEW _ practicable, place Iuminaires so the bottom of luminaire is above
ok (2 Req’ d) the bottom of the beam, maximum of 3 in. (See detail UNDERPASS
5-2 SECTION A-A MOUNTING PLATE FRONT SIDE LIGHTING ARM TYPE 2)
wE (ASTM A-36 or better) .
Q- 4. Except as noted, galvanize all structural steel and exposed
Eéé 30 BRACKET DETAIL bolts, nuts, and washers in accordance with Item 445
gov 4 - %" Dia. bolts, Make from !," plate (ASTM A-36 or better) "Galvanizing".
N each w/ 1 nylon
a [0}
028 gpgo?f\(‘)gikwgg;er Liquid +ignt 5. ngm’coﬂon of brockg+§ and support arms will not be DC'J'\d for
£nE (Typ) 6 Yy o . directly but is subsidiary to Item 610, "Roadway Il lumination
C 0O yp . 2 Drill Vg " d'\o;/U Flexible Assemblies. "
§§5 Top of FZQMC ‘f\/AZOHLJﬂ—Erh‘HCK \ Hole for pin L 15 Metal ’
i " L .
58,| Benf Cop Platom” L 5 <_.‘ Condui T 6. Install o heavy duty NEMA 3R fused disconnect or breaker enclosure
St \‘ I () ﬁ o) yP rated at 30 amps and 480 volfs to swifch underpass luminaires as
08 2 \—Rotate as - | ¥," RMC to shown on plans, with at least one per bridge circuit. Install
Sl A |< / necessary 9 R /7Type 2 Luminaire 20 amp time-delay fuses or inverse-time circuit breakers. Mount
o L = B /( to place . . N disconnect or breaker enclosure 10 ft. (min) above grade on columns
o9 Ole B0 N fixture Luminaire £ 9 1yt \ / or bent caps as approved by the Department. Modify disconnect to
2ot | ~ | perpendicular = Rodzius al low padlocking in the "ON" and "OFF" positions. Padlocks and
o0 / —=2__| ‘o roadway o E}J o disconnect switches or circuit breakers for underpass fixtures
Leerys A4t 4t 0t 1T 0 T__ will not be paid for directly but are subsidiary to the various
o2 PLAN VIEW bid items of +the contract.
855 - 1 oG 80 SIDE PLAN VIEW . .
59, = . . / / 7. Conduit on columns, caps, and slab is shown surface mounted. For
38° ~ls Coupling, Conduift FIXTURE new columns and caps, embed PVC conduit in concrete. Bond and
22% Egi#gi:grmd Flex ORIENTATION ARM DETAIL ground metal junction boxes and conduit.
-, E Bottom of
Eé’é Bent Cap Connect conduit on tapered B. TYPE 1
5 END VIEW section of beam. .o
255 PROFILE VIEW (See note C.2) 2 - %" Dia. thru-bolts 3 -_No. 12 XHHW T 1. Provide 2 in. rigid metal conduit (2.375" 0.D., 0.146" wall) for
S c Or as Required (A325 or A193 BT7), each in ¥" RMC for "H"\ Type 1 arm shaft.
©15 0 (See Note A.3) %“VDIG, bol+ w/+1 rzwyfu‘)njhro? lock Branch Circuit [—Fused
0d o 4" Min), w/ nut, at washers, runs from fused Disconnect 2. Use % i +ainl +eel bolt +ud - + i
=% . - . s in. stainless stee o or stud non-epoxy type expansion
o UNDERPASS LIGHTING ARM SS Cotter Pin 1 lock washer disconnect to M anchors for concrete for Type 1 mounting. Except as noted, provide
« 35 underpass an allowable 2650 Ibs minimum pul l-out force (after consideration
ML= ) Luminaires of adjustment factors for edge distance and bolt spacing) for each
5§§*§, E See Clamp anchor. Install each anchor to the embedment depth recommended by
EEE.‘E 'g peral i”‘&MH Min fo Ground Box fthe maonufacturer.
o ok T 1 ax (! l (As shown on : - T .
o uvF 2 Y5 "RMC o 3. Attach conduit to plate with 4 saddles, four % in. diameter
E 'ELE Cast-i | E|Reducing bushing — CONDUIT DETAIL layout sheets) bolts, nylon throat lock nuts, and lock washers.
as T\H*D ace 1) .\ i X
section Luminaire — @ 92" Radius g c. TYPE 2
. 2"RMC o . . . . " "
[ : P = 1. Provide 2 in. rigid metal conduit (2.375" O0.D., 0.146" wall) or
[ ! [ LB Conduit Fitting (Typ) 45 K provide a combination of 2 Y/, in. (2.875" 0.D., 0.193" wall) and
. | - i & Reducer Appropriate 2 in. (2.375" 0.D., 0.146" wall) rigid metal conduits with a
{ R J i ' L 1 | Accessible reducing bushing as beam height stipulated for Type 2 arm shafft.
Liquid Tight (_ — 3" Max bottom of 5 N\ 7 [ conaui+t Boay Field cutting and threading will be permitted. Paint cut and
- Flexible Metal| / Beam fixture X /—«_U_\_I\EJ 4 threaded areas with zinc rich paint after conduit is connected
E Conduit / \ J FRONT “i i _ | to adjacent fitting.
S = = — ] . "
,?', - | (Beam height greater than 547 2. Connecting conduit may be strapped to tapered section only of
2 r 3" MOX_OF . precast beams as shown. Anchor as approved by the Engineer.
§ even with Connect conduit on tapered Y4" RMC 2 L or Maximum anchor depth is 1 in.
N pbottom of section of beam. 22" RMC
b U beam (See note C.2) 2 - %" Di bol + 3. Indiscriminate drilling into precast concrete beams may result
IS cach ?N/ 1‘?7“ ‘O% Sy in reduced beam strength. Use drilling location and method as
§ %" Dia. bolt Throat \ocKymuﬂ dh’ecfed by the Eng'\ngen See Locoﬂon of Undgrposs Lighting
: 4 V5" Miny, w/ 2 flat washers, Mounting Brche+ dgfo\ l. The \ogcﬂons shown in the table are
g_ x sS Cotter Pin 1 lock washer CONDUIT CONNECTION PROFILE such that reinforcing strands will not be damaged.
[ . .
a . Typical conduit T -
éJ \\\ gggc+‘on routing for serving Reinforcing 38) ggaf’;f‘f/
Luminaire on
g : : b= See Clamp :’f Strands . Division
8| %" Liquid Tignt opposite side S|  Detall 2 5" Min to C ] TABLE 5 A 7x2 Department of Transportation Standard
3| Flexibie Metal of cap < 4" Max ]
g conauit with g 1,0 Rosive N e = LOCATION OF UNDERPASS LIGHT ROADWAY
g Drip Loop € 2 — = MOUNTING BRACKET TABLE AT
H o 2"RMC — SPAN TN MM ILLUMIN ION
o g N —— LENGTH DISTANCE DETA I L S
W,
S o 7 7 m
= < 50 10° -0
= <
4 S T otron o Minimun Distance | 507 70 157-0" (UNDERPASS LIGHT FIXTURES)
w B F . Bent - 70° - 90 20° -0
we RONT fixture Cap //I (See Table Below) S 90’ 557 O"
E (Beam height equal to or less than 54") R I D (3) —20
8 IN RD IL AM U/P)(TY D FlLe: rid3-20.dgn one TxDOT [ck: TxDOT Jows TxDOT [exs TxDOT
&g If bridge has pre-cast panels under deck, IN RD IL AM U/ P)(TY 2 LOCATION OF UNDERPASS LIGHT MOUNTING BRACKET ©Tx00T__May 2013
run circuit under deck edge. REVISIONS 0506 02 025 FM 60
& 2-14
[~ _ DIST COUNTY SHEET NO.
Ed UNDERPASS LIGHTING TYPE 1 UNDERPASS LIGHTING TYPE 2 o IR -
72C
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SHIPPING PARTS LIST - POLES AND LUMINAIRE ARMS
Nominal Shoe Base T-Base CSB/SSCB Mounted OTHER
Mounting Ht. Designation . Designation . Designation . Designation .
(f) Pole [ Al A2 [Luminaire Quontity Pole [ Al [ A2 [Luminaire Quantity Pole [ Al [ AZ [Lumingire Guontity Pole [ A1 A2 | Lumingire Quontity
20 (Type SA 20 S - 4) (150W EQ) LED (Type SA 20 T - 4) (150W EQ) LED
(Type SA 20 S - 4 - 4) (150W EQ) LED (Type SA 20 T - 4 - 4) (150W EQ) LED
30 (Type SA 30 S - 4) (250W EQ) LED (Type SA 30 T - 4) (250W EQ) LED (Type SP 28 S - 4) (250W EQ) LED
(Type SA 30 S - 4 - 4) (250W EQ) LED (Type SA 30 T - 4 - 4) (250W EQ) LED (Type SP 28 S - 4 - 4) (250W EQ) LED
(Type SA 30 S - 8) (250W EQ) LED (Type SA 30 T - 8) (250W EQ) LED (Type SP 28 S - 8) (250W EQ) LED
(Type SA 30 S - 8 - 8) (250W EQ) LED (Type SA 30 T - 8 - 8) (250W EQ) LED (Type SP 28 S - 8 - 8) (250W EQ) LED
40 (Type SA 40 S - 4) (250W EQ) LED (Type SA 40 T - 4) (250W EQ) LED (Type SP 38 S - 4) (250W EQ) LED
(Type SA 40 S - 4 - 4) (250W EQ) LED (Type SA 40 T - 4 - 4) (250W EQ) LED (Type SP 38 S - 4 - 4) (250W EQ) LED
(Type SA 40 S - 8) (250W EQ) LED (Type SA 40 T - 8) (250W EQ) LED (Type SP 38 S - 8) (250W EQ) LED
(Type SA 40 S - 8 - 8) (250W EQ) LED (Type SA 40 T - 8 - 8) (250W EQ) LED (Type SP 38 S - 8 - 8) (250W EQ) LED
(Type SA 40 S - 10) (250W EQ) LED (Type SA 40 T - 10) (250W EQ) LED (Type SP 38 S - 10) (250W EQ) LED
(Type SA 40 S - 10 - 10) (250W EQ) LED (Type SA 40 T - 10 - 10) (250W EQ) LED (Type SP 38 S - 10 - 10) (250W EQ) LED
(Type SA 40 S - 12) (250W EQ) LED (Type SA 40 T - 12) (250W EQ) LED (Type SP 38 S - 12) (250W EQ) LED
(Type SA 40 S - 12 - 12) (250W EQ) LED (Type SA 40 T - 12 - 12) (250W EQ) LED (Type SP 38 S - 12 - 12) (250W EQ) LED
50 (Type SA 50 S - 4) (400W EQ) LED (Type SA 50 T - 4) (400W EQ) LED (Type SP 48 S - 4) (400W EQ) LED
(Type SA 50 S - 4 - 4) (400W EQ) LED (Type SA 50 T - 4 - 4) (400W EQ) LED (Type SP 48 S - 4 - 4) (400W EQ) LED
(Type SA 50 S - 8) (400W EQ) LED (Type SA 50 T - 8) (400W EQ) LED (Type SP 48 S - 8) (400W EQ) LED
(Type SA 50 S - 8 - 8) (400W EQ) LED (Type SA 50 T - 8 - 8) (400W EQ) LED (Type SP 48 S - 8 - 8) (400W EQ) LED
(Type SA 50 S - 10) (400W EQ) LED (Type SA 50 T - 10) (400W EQ) LED (Type SP 48 S - 10) (400W EQ) LED
(Type SA 50 S - 10 - 10) (400W EQ) LED (Type SA 50 T - 10 - 10) (400W EQ) LED (Type SP 48 S - 10 - 10) (400W EQ) LED
(Type SA 50 S - 12) (400W EQ) LED (Type SA 50 T - 12) (400W EQ) LED (Type SP 48 S - 12) (400W EQ) LED
(Type SA 50 S - 12 - 12) (400W EQ) LED (Type SA 50 T - 12 - 12) (400W EQ) LED (Type SP 48 S - 12 - 12) (400W EQ) LED
GENERAL NOTES:
1. All work, materials and services not shown on the plans which may be necessary for complete and proper construction
shall be performed, furnished and installed by the Contractor. Faulty fabrication or poor workmanship in any material,
equipment or installation will be considered justification for rejection. Where manufacturers provide warranties or EXPLANATION OF ROADWAY ILLUMINATION
guarantees as a customary trade practice, furnish to the Department such warranties or guarantees. ASSEMBLY DESIGNATIONS
2. The location of poles and fixtures are diagrammatic only and may be shifted by the Engineer to accommodate local
conditions. Install or remove poles and luminaires located near overhead electrical |ines using established industry (TYPE SA 50 T - X - X) (400W EQ) LED
and ufT\ny safety pﬁocf?ces and in accordance with laws governing such work. Consult with the appropriate utility .
company prior to beginning such work. SA: Z?Lﬁiggg mast arm may be steel or
3. Standard Steel Pole Designs. Steel poles fabricated in accordance with the details and dimensions shown ST: Pole and mast arm must be steel
herein, shall be considered standard designs. Submission of shop drawings and design calculations for AL: Pole and mast arm must be aluminum.
standard designs is not required. SP: Special (ovalized) steel or aluminum pole
for installing on CSB or SSCB. See standard
4, Optional Steel Pole Designs. Multi-sided steel poles may be al lowed as optional designs, if steel poles are sheet CSB (4), or SSCB (4).
permiftted or required, pending approval by fthe Department as outlined below.
Two numerical digits denote nominal
a. Shop Drawings. Optional designs require submission of shop drawings and design calculations bearing the mounting height in feet
seal of an engineer l|icensed in the State of Texas, in accordance with Item 441, "Steel Structures.”
The Department may elect to pre-approve some shop drawings for optionally designed poles. Submission of Next letter denotes ftype of base, (5-Shoe Base,
shop drawings and design calculations is not required for structures fabricated in accordance with the T-Transformer Base, or B-Bridge/Ret.Wall Mount)
details of shop drawings on the pre-approved |ist maintained by the TxDOT Traffic Operations Division. Any
deviation from the pre-approved shop drawings will require submission of shop drawings of the complete First number denotes length of mast arm
assembly and design calculations as described above. in feet

b. Structural Support Design for Luminaires. Lighting support structures shall be designed for a 25 year
design |ife in accordance with the AASHTO Standard Specifications for Structural Supports for Highway
Signs, Luminaires and Traffic Signals, 6th Edition (2013) and Interim Revisions thereto. All poles
shall be designed for 110 mph 3-second gust wind speeds. The Cust Factor, G, and Wind Importance . . . . . .

Factor, Ir, shall be applied as per the AASHTO Specifications assuming a 25-year design |ife. The bgT#ggérﬁEBG;%qu;gswaTT? g%é?@dgogg)k;?gg‘zggﬁnga)

design wind pressure for hurricane wind velocities greater than 100 mph shall not be less than the

design wind pressure using 100 mph with the non-hurricane Wind Importance Factor, Ir, value. For
transformer base poles, fabricator shall include transformer base and connecting hardware in design
calculations and shop drawing submittals. All transformer bases shal |l have been structurally tested to
resist the theoretical plastic moment capacity of the pole. Certification of the plastic moment load test
and FHWA breakaway requirement test of the model of base being furnished shall be submitted with the shop
drawings. Shop drawings shall show breakaway base mode!l number, and manufacturer’'s name and |ogo.
Manufacturer’s shop drawings shall include the ASTM designations for all materials to be used.

c. Mast Arm Attachments. All poles and attachments shall be structural ly designed to support two 12-foot
mast arms and luminaires. Poles shall be supplied with mast arm combinations as shown in the plans. All
mast arms shall be designed for a 60-pound luminaire having an effective projected area of 1.6 square feet.

d. Anchor Bolt Assembly. Anchor bolt assemblies for optionally designed poles shall be the same as those
shown herein.

Use of second mast arm is indicated by seconrd —4m8 ———————J
dashed number which denotes length in feet

Last letters indicate |ight source (S - High Pressure
Sodium; LED - LED luminaire)

SHEET 1 OF 4

5. Aluminum Pole Designs. Aluminum pole designs may be al lowed, if aluminum poles are permitted or required,

pending approval by the Department as out!lined below. §® gfafffgc

arety

a. Meet all of the requirements stated above for optional steel pole designs and the fol lowing: ITexasDepartmentofTransportation £;‘7,ﬂ§fd
1. Aluminum poles shall be fabricated in accordance with "Structural Welding Code-Aluminum" AWS D1.2.

2. Aluminum pole designs shall use the same anchor bolt assembly and be subject to the same geometric
restraints and other requirements for steel poles specified herein.

3. Aluminum poles shall be equipped with vibration mitigation devices, as approved by the engineer. FQ()Z\[)VVZ\\(

4, Pole components shall be constructed using the following material
Shaft: ASTM B221 or B241 Alloy 6063-Te, ASTM B209 Alloy 5086-H34, ASTM B221 Alloy 6005-T5. ILLUMINATION
Base F lange: ASTM B26 Alloy 356.0-T6 or ASTM B108 Alloy 356.0-T6 (Yield strength test required)
Mast Arm Fitting: ASTM B209 Alloy 6061-Te or ASTM B221 Alloy 6005-T5. POLES

Mast Arms: ASTM B241 Alloy 6061-T6 or Alloy 6063-T6.
Pole Cap: ASTM B209 Alloy 5086-H32 or ASTM B108 or B26 Alloy 356.0-T6

anti-seize compound, Never-Seez Compound, Permatex 133K or equal.

Bolts: Stainless Steel AISI 300 series. Bolts threading into aluminum threads shall be treated with F? I F> ( 1 ) 1 g)
DNz

FILE: rip-19.dgn CK: ow: CK:
6. Special Designs. Poles with architectural tftreatments shall meet the requirements shown elsewhere in the plans. x0T ‘lnmr32%7 o SKT[ — [ P
7. Luminaire Mounting Height. Actual luminaire mounting height shall be the nominal mounting height given on 717 REVISIONS 0506 02 025 Fm 60
RIP(2) for all pole-arm combinations except for poles with 4 ft. Iluminaire arms, which shall be 3'-0" lower 12-19 DIST COUNTY SHEET NO.
than the nominal height, unless otherwise shown or directed. BRY BURLESON 69
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NN See Pole E==z3. See Pole F===zz._ See Pole
NN Top Detail, NN Top Detail, NN Top Detail, MATERIAL DATA
Wy Sheet 3 of 4 o ARy Sheet 3 of 4 : Ay, Sheet 3 of 4 : MIN.
AN Yl e AN Y8 AN g COMPONENT DESLenaT1on | YIELD
SN0y ‘ w| o SNy ‘ o x N o« (ks i)
NS < © NSNS Sal TN
RN RN NN A572 Gr 50,
H \‘:qf @ \\\\H \‘:qT \\\\H \\:qT @ A595 Gr A,
S ] oo ] y A1011 HSLAS
RS NN NN Pole Shaft (0.14"/ft. Taper) Gr 50 Cl 2 @ 50
Nl ANEE ANWE 9
¥ - ¥ 5 ¥ 5 or A1008 HSLAS
N ! K Gr 50 CI 2
‘ Simplex Arm ‘ Simplex Arm Simplex Arm — A572 Gr.50. or
. . . . 50,
‘ Connection R ‘ Connection R Connection _ Base Plate and Handhole Frame | A36 36
‘ © ‘ o o
= £ £
£ < £ £ T-Base Connecting Bolts F3125 Gr A325 92
! o 2 I o] c o]
< 2 L £ L
é + - + & e ok Archor Bolt F1554 Gr 55, 55
¢ | o | o - ceam Ve ld 2o o nehor Bolts A193-B7 or A321 | 105
See Handhole ‘© ‘o 32 I’
| Detall ‘ e ‘ Q located 45° oo 2
: from mas+t -
Sheet 3 of 4 I = —l o orm axis ps o o Anchor Bol+ Templates A36 36
T c c 60% of T
Handhole - LP-3 5 Pole 5 A194 Gr 2H,or
location | o _— 60% of < 0 Thickness o} Heavy Hex (H.H.) Nuts A563 Gr DH
for ground 607 of \LP-3 = Pole = =
mounted poles P“ O] Thickness (] See Handhole 0]
ole o s Detail =
Thickness ' ‘o : ‘o Flat Washers Fa36
See Shoe Base ! c ! c Sheet 3 of 4 2
Baseplate Detail ‘ Hondho | % ‘ % . %
Sheet 4 of 4 andnole on C x N
traffic side - I - s8|%¢ - NOTES:
ol x ! of pole for S} L | N2
Sl bridge and See Transformer Base [ == =% (M2 -6" rise for 4 ft. Iluminaire arms.
== retaining wal | Baseplate Detail, s See Concrete cw© 98
= |= Sheet 4 of 4 _| Traffic Barrier . . V)
o ! mounted poles ! Base Baseplate ©™~ © (@Before ovalized as shown on Concrete
see Transformer Detail Traffic Barrier Base Baseplate details,
Base Details, Sheet Z 4 Sheet 4 of 4.
Sheet 4 of 4 Sz eer 4 o _
See Transformer : C|PR%0 : . (3 A1011 SS Gr 50 may be used instead of
See Shoe Base Anchor Base Anchor Bolt gl o3 See Concrete Traffic HSLAS, provided the material meets
Bol+ A bl Detoll See BL and RW(LB) Assemb |y D9+W <" Y~ Barrier Base Anchor the elongation requirements for HSLAS.
© ssembly Detall, Standards Sheet 4 of 4 Bolt Assembly Detail,
Sheet 4 of 4 | “ © Sheet 4 of 4
Ground Mounted | Bridge & Retaining Wall Mounted \ POLE ASSEMBLY FABRICATION
T
SHOE BASE POLE TRANSFORMER BASE POLE CONCRETE TRAFFIC e e
BARRIER BASE POLE :
SHOE BASE POLE TRANSFORMER BASE POLE Shaft length *]
I.D. of outside piece _— "
Luminaire Base Top Pole Design Luminaire Base Top Design of slip fitting pieces *1/8% -1/16
Mountind |Diameter [ Diameter | “SR9I" | Thickness| moment ||| M9UTtin9 |pigmeter | Diameter | LG9 Momen+ CONCRETE TRAFFIC BARRIER BASE POLE (CSB/SSCB) 8.0 of ThsTds pToce
(Nominal) (|  (TM (in) tin) K=F1) l{inominal) (7)1 tin) (K-f1) — B Design Moment of slip fitting pieces vlr3en, -1/8
LMummTG_We Base Top Length Pole K-ft+)
20.00 7.00 4,90 15,00 0.1196 1.1 20. 00 7.00 5. 11 13.50 0 7.1 ount ing Diameter | Diameter Thickness H . "
Heignt Cim) i) (f1) Cim) About & | Perp. Shaft diameter: other +3/16
30. 00 7.50 4.00 25.00 0.1196 13.2 30.00 7.50 4.21 23.50 0 13.2 (Nominal) () of Rail |to Rail out of "round" 1/4"
28.00 9.00 5.78 23.00 0.1196 10.3 13.2
31.00-39. 00 8.00 4.36-3.24 |26.00-34.00 0.1196 20. 7 31.00-39.00 8.00 4.57-3.45 124.50-32.50 0 20. 7 Straightness of shaft +1/4" in 10 f+t
40. 00 8.50 3.60 35. 00 0.1196 | 20.7 40.00 8.50 3.81 33.50 0 20. 7 38.00 9. 00 4.38 33.00 | 0.1196 16.6 20.8 Twist in multi-sided shaft 4° in 50 ft
50. 00 10. 50 4,20 45. 00 0.1196 | 30.3 50. 00 10. 00 3.91 43,50 0 30.3 48. 00 10.50 4.48 43.00 | 0.1345 25. 1 30.5 Perpendicular o baseplate 178" in 24"
Pole centered on baseplate +1/4"
GENERAL NOTES: P
Location of Attachments +1/4"
1. Designs conform to AASHTO Standard Specifications For mounting heights between values shown 10. All poles, except Transformer Base Poles, shall have hand - -
for Structural Supports for Highway Signs, Luminaires, tables, use base diameter and thickness values for holes with reinforcing frames and covers. For ground mounted Bolt hole spacing +1/16
and Traffic Signals , 6th Edition (2013) and Interim the larger height. shoe base poles, hand holes shall be placed 90 degrees to
Revisions thereto. Design 3-Second Gust Wind Speed mast arm unless otherwise noted on the plans. For poles
equals 110 mph with a 1.14 gust factor. A wind Unless otherwise noted, all steel parts shall mounted on a concrete traffic barrier with one luminaire arm,
importance factor of 0.80 is applied to adjust the galvanized in accordance with Item 445, "Galvanizing.' hand holes shall be 180 degrees from luminaire arm. SHEET 2 OF 4
wind speed to a 25 year recurrence interval. Design For poles mounted on a concrete traffic barrier with two o Traffic
moments |isted in tables assume base of pole is Steel poles shall be fabricated in accordance with Item luminaire arms, all hand holes shall be on the same side of 3 Safety
25’ above natural ground level. 441, "Steel Structures." Longitudinal seam welds for pole the barrier. For poles mounted on a bridge |ighting bracket I ; Division
sections shall have 60% minimum penetration. welding or o retaining wall Iighting bracket, hand hole shall be on Texas Department of Transporiation Standard
2. Structures are designed to support two 12° Iluminaire shall be in accordance with AWS D1.1, Structural Welding traffic side of the pole, at a height that will
mast arms and luminaires. Mast arms are designed to Code-Steel. clear the barrier.
support a 60-pound luminaire having an effective ROADWAY
projected area of 1.6 square feet. Two-section poles joined by circumferential welds will 1. The f\'m'sheq pole shall have a smooth, uniform f'\m's.h free
not be permitted, unless otherwise shown on the plans. of pits, blisters, or other defects. Scratched, chipped,
3. Fabrication shall be in accordance with the Specifications Poles may be fabricated in fwo sections and and other damaged galvanized areas on poles and mast ILLUM I NATION
and with the details, dimensions, and weld procedures assembled by the lap-joint method. The two sections arms shall be repaired in accordance with Item 445,
shown herein. Do not submit shop drawings for roadway shal | telescope together with a lap length of not less "Galvanizing. " POLES
illumination pole assemblies fabricated in accordance than 1-1/2 times the shaft diameter at the lap joint.
with the details, dimensions, and weld procedures shown 12. Pole length is based on a 5 -6" luminaire arm rise. 4 ft.
herein. Weld references call for preapproved weld Alternate material equal to or better than material luminaire arms have a 2'-6" rise. A pole with 4 ft. luminaire R I P (2) _ 1 9
procedures which the Fabricator must obtain prior to specified may be substituted with the approval of the arms will have an actual mounting height 3'-0" less than the
fabrication. Materials, fabrication ftolerances, and Engineer. nominal mounting height. Increasing the pole length to meet Flles Fip-19. dgn o [CK: [Dw: e
shipping practices shall meet the requirements of these tThe nominal mounting height is allowed, but unnecessary unless OTooT 4 2007 oot Teecr o oy
sheets and the Specifications. In the absence of specified Lubricate and tighten anchor bolts, when erecting shoe otherwise directed by the engineer. x onuary
fabrication folerances, dimensions shall be within the base poles and concrete traffic barrier base poles, in T REVISIONS 0506 02 025 Fm 60
tolerances generally obtainable in normal fabrication accordance with Item 449, "Anchor Bolfts. 13. Erect transformer base poles in accordance with sheet RID(1). 12-19 DIST COUNTY SHEET NO.
practice. BRY|  BURLESON 70
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0° (+25-0°)

Arm Length

I

Rise

€ Bolt Holes

Simplex fitting

L

17"

2" SCH 40 Pipe
2 %" 0.D.

Strut . ¥ "
x 2" Min.

1 1/," SCH 40 Pipe
1 %" 0.D.

LUMINAIRE ARM

I
g" IMin. straight
length

Removable plastic or
galvanized metal

2/ -0"% o Min. ‘@
AR

cap

LUMINAIRE ARM DIMENSIONS

Ar}‘rg)mLTgnGg‘+h Arm Length Rise
47-0" 3°-6" 2°-6"
6’ -0" 5-6" 5-6"
8" -0" 7 -6" 5-6"
10" -0" 9'-6" 5-6"
12" -0" 11 -6" 5°-6"

ARM ASSEMBLY FABRICATION
TOLERANCES TABLE

DIMENSION TOLERANCE
Arm Length 1"
Arm Rise 1"
Deviation from flat /8" in 12"
Spacing between holes +1/32"

m/n Yo" Dig. x 1 V5"
2
A325 Bol+t
» e 3 ,
Approx. Hole 112
in Pole *\_ \;

<k
7 .
Arm Simplex

Pole Simplex

UPPER SIMPLEX FITTING

(Gusset not shown for clarity)

¢ !'," Dia. Holes-
13NC Tapped g
Threads ==

2" Dia.

POLE SIMPLEX DETAIL®

AppProx.

I
5" Approx. ~

NOTES:

@Amy of fthe materials |isted for plates may be used
where the drawings do not specify a particular ASTM
designation.

@AS?G must be suitable for forging and also meet
minimum tensile strength of 65 ksi, minimum yield of
35 ksi, and elongation in 2 inches of 22 percent.

@AS?Z, A1008 HSLAS-F, and A1011 HSLAS-F materials may
have higher yield strengths but shall not have less
elongation than the grade indicated.

@Dimems'\ono\ limits are given to show acceptable

variagtion in design. All of a Fabricator’s production

of a particular arm length shall have the same
dimensions within specified tolerances.

Eoch pole simplex fitting shall be supplied
with 2 bolfts and 2 lock washers of the
size specified. The bolts and lock washers
shall be secured to the pole with the other
hardware items called for in the plans.

@Proposed deviations in arm simplex dimensions or
materials must be submitted to the Department

A we lded handhole frame is permissible. Maximum
(2) CJP weld splices is allowed.

MATERIALS

ASTM A27 Gr 65-35 or Gr_70-36, A148
Gr 80-50, A576 Gr 1021 @ ,or A36
(Arm only)

ASTM A53 Gr A or B, A500 Gr B,
A501, A 1008 HSLAS-F_Gr 50 (), or
A1011 HSLAS-F Gr 50 (6)

ASTM A36,A572 Gr 50 6), or AS588

ASTM designations as noted

A ‘/2” Dia. x 1 ‘/2” 50 A
A325 Bolt(®) PProx. for approval.
® 7" 1 %" Dia.
max Approx. of fwo
Lip N p— .
removed ¥ B ~ é
8 13 4
N\ Q
<
Arm Simplex :\N Pole or Arm Simplex
Pole Simplex o
Yo" ‘ L Arm Pipes
_ 3 ‘\FT/
LOWER SIMPLEX FITTING 6 "
(Gusset not shown for clarity) T ézgszr’ST§+ggd@
Misc.
SECTION B-B
LA-3 /175 LA-3
Typ ! 2
‘ Typ
| |/‘/aH Min
Cusset
‘ “1| Piate
|
I
SIDE ELEVATION SECTION C-C
SIMPLEX ATTACHMENT DETAIL

Pole Top Cap to be

/2" =13 UNC
grounding
lug

Pole Tube
Wall

~— 3/8"

SHEET 3 OF 4

gray iron casting profrusion ® Traffic
(A48 Class 30, (typ) 3 Safety
zinc die casfing I Texas Department of Transportation s"z'v'ﬂo"d
(Zinc Alloy No.3), - A : e TR andar
or Aluminum Stainless Steel e 2 ~X i e ’
Set Screws - 16
(3 Reqg’d) i “‘“{'N ROADWAY
N 1
1/ N (2) /4 20 UNC
/2 " \' Hex Head [LLUMINATION
"3 or "C" Hook . NS Stainless Steel
over 3
for wiring and Mig, Screws POL ES
rgomd\mg ‘/‘2“Gd\do, Clip Handhole
ommercia rade 1" Min, " Cover
Hot Rolled Bar 2 12 Gauge RIP(?))_19
H.R.M.S. FlLes rip-19.dgn oN: [cx: [DW: ck:
ELEVATION SECTION A'A ©T><DOT January 2007 CONT |SECT JOB HIGHWAY
REVISIONS 0506| 02 025 FM 60
7-17
DIST COUNTY SHEET NO.
POLE TOP HANDHOLE e BRY|  BURLESON 71
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DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

$TIMES
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6/21/2024

DATE:

of this standard to other formats or for incorrect results or damages resulting frpm its us{@x

GENERAL NOTES:

FFINLEE

TRANSFORMER
BASE TABLE 1.
LP-1 . LP-1 (4) Hex Head (H.H.) TOP BTM.
Thick Tube Thk. 1 Yy Lp-1 Bolts with H.H. Nut, TYPE | gc. | B.C.
Ve Ye Flat Washer, Lock
Y Washer, & A 13" 14" 2.
Connecting Washer
Thick
Baseplate " '
Tube ° LP72> Tube ; ¢ Mast Arm(s) B 15 17 Yy
ThK. Baseplate Thi e asT Arm{s
) . 1 Y>" Dia. Transformer Baseplate
¢ Hondho\e\ Dim. B Bol't Hole Base (See g
Bol+ I (4 Req’d) Transformer /5" thk Lock
Cgrc\e | H— Base Detail) Lp-2 Ho I d-down Washer
| < 7@5: — % Washer
o b ! ,
5 € Mast e | VIV .
2 7 Arm(s) = , _ pany
Pole Base 3 e q | Y 447? Bolt Circle
Dia. +/g" /
€ Handhole 17-2 %" C:Q,Mos+ (
Bolt Hole Arm(s)
Diameter Radiused or 19-5 Yo Pole %OS? 1 J
Chamfered Dia. +Ys
Corners DETAIL A
SHOE BASE CONCRETE TRAFFIC
Radiused or Lock
BASEPLATE BARRIER BASE BASEPLATE Chamfered Washer Flat
Corners Washer 4,
MOUNHSNZ'OE BASE BASEPLATE TABLE CONCRETE TRAFFIC BARRIER TRANSFORMER T
BOLT BOLT HOLE BASE BASEPLATE TABLE Lo
(homing 1y | CIRCLE | SOUARE | THICK | oTavETER WOUNTING BASE BASEPLATE
HEIGHTS POLE DIACE DIM. A DIM. B
I . " " 1/ |/ n . . .
20'- 39°| 13 13 1V 1 Y (mominal) Connect ing
40 15" 15" 1 1, 28’ - 38’ 9" IR/ 10"« V/g" Washer 5
507 15" 15" 1 \/zu 1 \/zu 48" 10 ‘/2” 7" \/4\\ 13"+ \/4\\
TRANSFORMER BASE BASEPLATE TABLE DETAIL B
MOUNTING | o 1 CONNECTING | BOLT HOLE | TRANSFOMER
FEIGHTS | cIrcLE | SQUARE | THICK 17500 77D1A. | DIAMETER | BASE TYPE Top Bolt
Anchor Bolt (A.B.) Did._,_ 20'- 39'| 13" 13" A e A A Eérg\?
Minimum /4" Thick 5 N o 15 15 L al N | Ve’ i o
~ . " " A 1/ A
(4) Anchor Bolts with %: = 50 15 15 12 Iz I B
(2) H.H. Nuts, (2) Flat 1,
Washers and (1) Lock Agggaﬁe
Washer at fop per bolft .. /o . Dia
with upper end galvanized 5 Minimum '/;" Thick g »
at least 11", M
Template (4)~1 4" Anchor Bolts
P th(2>/4H.H. Anchor Bolt (A.B.) Did.

Nuts, (2)
Flat Washers and (1)
Lock Washer at top
per bol+t with upper

for SSCB

k,J 5/
35" for CSB

Minimum /4" Thick
(4) Anchor Bolts with

end galvanized at o (1) H.H. Nuts, (1) Lock () Anchor Bolt Templates do not need to be
least 12". j%: B M Washer and (1) 5" galvanized.
Hold-d Wash t ot
(8)H. H. Nuts Minimum 3%" Thick - Dgr Do?imw;ﬁh Sgpgr eﬁz R (2 Pole diameter before ovalized.
patventzed ar feaet 9 Ve § ANCHOR BOLT FABRICATION
ol Cirete remplere TOLERANCES TABLE
Diameter (8)H.H. Nuts 12 Y 1 %" Dia Minimom %" Thi
_ A . () ick -
Center Hole 4V Bolt Hole %: ;rI Bot+om DIMENSION TOLERANCE
Diameter of— - —¢f - ol Length s Vo
Ircle -
o —— ¢ '—Provide Bottom (B.C.) Threaded length 7S
" " L " Nuts for : s s .
2x Anchor Bolt g)éeéi;g Lemer /‘ 1°-6" 8 (8)H.H. Nuts installation BOTTOM PLAN Golvanized lenoth (if required - Va
only.
Diometer Bolt Hole Dia. TEMPLATE fecess Door
Bolt Circle Approx. 9"x 11" SHEET 4 OF 4
Diameter POPr Fastener ‘ ® Thyﬁc
CONCRETE TRAFFIC BARRIER Center Hole [ m2ouNe X yz . Division
Diameter Houd Bol+ —see exas Department of Transportation Standard
BASE ANCHOR BOLT ASSEMBLY w/ Clip betail B
SHOE BASE
ANCHOR BOLT ASSEMBLY Tronsformer ROADWAY
2x Anchor Bol+t
D ameter — [LLUMINATION
Bolt Hole Dia. o
R
SHOE BASE ANCHOR BOLT ASSEMBLY TABLE TRANSFORMER BASE ANCHOR BOLT ASSEMBLY TABLE N POLES
MOUNT ING BOLT MOUNT ING BOLT hole for oo
A.B. CTR. HOLE | BOLT HOLE A.B. CTR. HOLE BOLT HOLE grounding :
HEICHTS D70l | SARCEEL] DIAMETER | DIAMETER (nominot) | Dio. |piANCTER| DIAMETER DIAMETER AN@%%IN%SE%%M%EI;SS}%?ELY ELEV‘ATION e s RIP (4 )[ il ?
FILE: V\D’ . gﬂ DNz CK: Dw: CKz
20’ -39’ 1" 13" " 1 V\a ! 20" - 39 1" 14" 12" 1 V\G " ©TXDOT January 2007 CONT |SECT JOB HIGHWAY
40°-50" [1 1| 15" 12 Yy A 40"~ 50" | 1 V" | 1T Vpt 14 7, 1 e " TRANSFORMER BASE gg e ‘;55‘36 02 CSUZNfY F’Vs,::g -
DETAILS 1 BRY|  BURLESON 72
73D

For mounting heights between those shown in
the table, use the values in the table for
the larger mounting height.

All breakaway bases shall meet the breakaway
requirements of the AASHTO Standard
Specifications for Structural Supports for
Highway Signs, Luminaires and Traffic Signals,
6th Edition (2013) and Interim Revisions
thereto, and shall have been fested by
FHWA-approved methods. All bases shall have
been structurally tested to resist 150% of
the design moment.

Transformer bases shall be cast from aluminum,

ASTM B108 or B26 Alloy 356.0-T6, or other
material approved by the Engineer. Four Hex
Head (H.H.) bolts with four H.H. nuts, four

lock washers, four flat washers,and connecting
and hold-down washers as recommended by the
manufacturer, galvanized to ASTM A153 Class C
or D, or B695 Class 50, shall be provided with
each transformer base for connecting the pole.

Bolts shall be ASTM A325 or approved equal.
Nuts shal |l be ASTM A563 grade DH galvanized.
Bases shall be stamped, incised or by other

approved permanent means, marked to show

fabricator’s name or logo, and model number.
Such information shall be placed in g readily
seen location, inside or outside the base,
but shall not be placed on the door

Doors for transformer bases shall be made of
plastic, fiberglass or other non-metallic
material approved by the Engineer and shall
be attached with stainless steel screws or
bolts. Transformer bases shall be cleaned

by grit blast cleaning after heat treatment.
Certification by the manufacturer of heat
freatment shall be furnished with transformer
bases. The certification shall show the metal
alloy and temper and that the base meets those
requirements, chemical and physical. The

certification shall also show the material ASTM
specification. Transformer bases shall be cast
with a removable tab bar for material testing.

Some bars may have been removed by the
manufacturer for testing.

NOTES:




No warranty of any

TxDOT assumes no responsibility for the conversion

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

$TIMES
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DATE: 6/21/2024

FFINLEE

GENERAL NOTES:

Backplate louvers 2" 2"
based on wind and “iﬁ
vibration rating. —&]| ISl= == == h) 1. Backplates are optional for traffic signals and pedestrian
Backplate louvers hybrid beacons. When backplates are used, a 2-inch wide
« h) based on wind and fluorescent yellow AASHTO Type Bg or Cg retroreflective
vibration rating. border conforming to TxDOT DMS-8300 is required. Place on
UG = e o DD al | approaches when used.
2. Signal head and backplate compatability must be verified by
Retroreflective Vented backplate with Vented backplate with the contractor prior fo installation.
border. See retroreflective border refroreflective border

Retroreflective 3. When using backplates on signal heads, venting is preferred
border. See to reduce cyclic vibration stress.
general note 1

general note 1

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

*1 2" jz

000

5. This standard sheet applies to all signal heads with backplates,
including but not |imited fo:

e Pole mounted
e Overhead mounted

® Span wire mounted

Backplate with Backplate with . Mosflorm m?umfed
retroreflective retroreflective e Vertical signal heads
border border e Horizontal signal heads

® Clustered signal heads

THREE-SECTION HEAD FOUR-SECTION HEAD * Pedestrion nybrid peocons
HORIZONTAL OR VERTICAL HORIZONTAL OR VERTICAL

Backplate louvers
based on wind and

Backplate louvers . . .
vibration rating.

based on wind and
vibration rating.

Backplate louvers
based on wind and
vibration rating.

Vented backplate with
Vented backplate with retroreflective border
retroreflective border

Vented backplate with
retroreflective border

Retroreflective
border. See
general note 1

Retroreflective
border. See

Retroreflective general note 1

border. See
general note 1

=t Satoty
g@ﬂgy
I Texas Department of Transportation St;",’,ﬂg;’d

Backplate with
retroreflective

TRAFFIC SIGNAL

retror HEAD WITH
Backplate with Backplate with
retroreflective retfroreflective BACKPLATE
border border

1S-BP-20

FIVE-SECTION HEAD FIVE-SECTION HEAD PEDESTRIAN HYBRID Fites v5-0p-20.3gn v TX0OT_Jew 12007 [ov 00T [exe 007

©7TxDOT  June 2020 CONT [SECT JoB HIGHWAY

HORIZONTAL OR VERTICAL CLUSTER BEACON b nr s —

DIST COUNTY SHEET NO.

BRY BURLESON 73




No warranty of any
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APPLICABLE STANDARDS SHEETS

OVERHEAD SIGN BRIDGE HIGH MAST TLLUMINATION
? STANDARDS: POLE STANDARDS:
/ONE 2 0SB-SE HMIP-98
0SB-Z# HMIF-98
Ca (90 MPH WIND) 0SB-7#1
HOSB-Z# WALKWAYS AND BRACKETS
o Gk e N s HOSB-Z1L STANDARDS:
HOSB-Z#1
7 LONE 5 ZONE 4 036 2B (SHL-1)
NOTE: Structures north 7 PN (80 MPH WIND) (70 MPH WIND) 0SBC-SC-7#

PARMER CASTRO SWISHER BR1SCOE

of ice |line to be 0SBS-SC TRAFFIC SIGNAL POLE
des?gmed for ice. / 82%&8—5@ STANDARDS:

oot SP-80
WS NS S A e | CANTILEVER OVERHEAD SIGN  SP-100
SUPPORT STANDARDS: SMA-80

LUBBOCK CROSBY o MONTAGUE RSO LAMAR N\ | * meD RIvER S M A - " O O
HOCKLEY DICKENS KING KNOX. BAYLOR ARCHER cooke NI N N\ N\ [\ FAnNIN S C O S S _ S E DMA _ 8 O
o COSS-/#-10 DMA-100
e a7 st el T | vouno o —L\ “\\t e NN N xRS § HCOSS-7#-10 MA-C
- COSS-721-10 MAC (TLSN)

ICE LINE ERNERRS R COSS-Z#87#%1-10 MAD-D

CAINES 0AWSON BOROEN SCURRY Fieér JNeS sackeLFoRD | STEVENS PALO PINTO N TARRANT oatas T COSSD TS-FD

N N o N COSSF LUM-A

™ COSS-FD CFA
ANDREVS MARTIN HOWARD MITCHELL. NOLAN TAYLOR CALLAHAN EASTLAND o N N L M A
NN Note: # = Wind Zone TS-C
comnere W number 1, 2, 3 or 4 MA-DPD
HUDSPETH iLts N M LENWN L IMESTONE' . g
~ ~ A A r\ ~ MC COLLOCH saN sABA LAMPASAS » AN TRINITY -
JEFF DAVIS ' msm‘v‘ LLAND VILLIAMSON BRAZOS N J;Ts‘u I C E L I N E
ZONE 4 I P NN R
(70 MPH WIND)  — » RN\ ™
T e e s FOR HARRIS CO. ONLY
RN A Y veotia s earon JONE 3 Zone line is just North of US
wiLson 90, around on the North, West
LEGEND o e (80 MPH WIND) and South sides of IH 610
gy rasoss wepes I saragore and down the West side of
s SH 288.
/ONE 1T - = (100 MPH WINDY RNk Lot R\
RPN NN N me FOR JACKSON CO. ONLY
/ONE 2 ( 90 MPH WIND) Zone line is just North of
mmﬂ- Al 7ONE 1 SH 616.

/ONE 3 -
/ONE 4 -

VEBB ouvAL WELLS

= (80 MPH WIND) Wl (100 MPH WIND)
Hil

= (/0 MPH WIND) it

Il ® Traffic
) <ICE L I NE) DN e N ‘ %s Department of Transportation %2%55:
= (DISTRICT LINES)
NN WIND VELOCITY
WIND VELOCITY & ICE ZONES FOR i AND
APPLICABLE OVERHEAD SIGN SUPPORTS, .\Mmj THIS SHEET TO BE INCLUDED ICE ZONES
HIGH MAST POLES, AND IN ALL P.S.&E. PACKAGES WY & 17-14
TRAFFIC SIGNAL POLES CONTAINING ONE OR MORE FILE: windice. dgn on: TxDOT [cK:TxDOT[nw: TxDOT |ck: TXDOT
Based on 50 Year Mean Recurrence Interval of OF THE APPLICABLE STANDARD | [@woor rerii 9%
Fastest Mile Wind Velocity at 33 feet height. SHEETS LISTED HEREON “"’::’E::ufég:v*lS‘;Zo:isﬁ?él?ﬁz‘ise 215526 02 CguzNi F:vsz:z-g _
To piryenines gesiones for BRY BURLESON 74
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No warranty of any

TxDOT assumes no responsibility for the conversion

Bars - (2) No. 3

: - Apron
Reinforcing Steel

See ED Standard Sheets for Underground Cable
Concrete Apron Details fRack System.
See Cable Rack D. s 2@ 4" 0.C. No. 3

Top Flush With
Surrounding Grade Chamfer All
N R . ° Reinforcing Steel Class A Outside Edges
‘/ S b " N s iﬁ*b*ifﬂ*** 7f7'ﬂ>7f7‘*>\ . Concrete Natural
B VRN s : A'r' iy 2 A 7 g;‘;g;d Box Ground
| IS IS 2) > BN > > AL W v VQV_
¥ . 1y . | 4 4 Polymer Concrete & n
| & LD N R Py © )
N e R |9 ~ 'dh NN N N m Ground Box M I
1'-0" Typ. ' | : i R . ] = s
P L 2o | O R : ' : : : >
> 0" > = () =
2Ty |4 ! . - 10 T = g B
T L B |2 NE = = ) See IT5(28) ) ==
e e " ] o= O NN o < for Conduit Turnout Details SIS
L 1" PVC Conduit N 3| = See ITS(28) : = S = S
Mo s le ~ . "~ <
b} ? ‘ (g :ﬂ See Section A ; 9 ‘ 3 I ;i S for Conduit Turnout Details 8 § %.S.E E E oy é) F z
< .‘ [ s P N . D‘ ] fg S ﬂ = EE S o o % g
A'\_‘gA ‘ (% N 5 9 ‘ A(;'_\‘z n ?8&)33 = ;
3 e | 0 ~|<= = =
b‘ - v: - } . M 1 - - S
| b ) 10" : S . . 2
° 0 - B e Grounding Connection ’
[y } s il S Detail See Detail A 2"
g . | ] ‘ — 3" Dia. Perforated
1 [ . ’ | £ PVC Drain Pipe
S ; s ‘ ; 2| n
T 4
> > HH 0,
ol . ‘, . 0 1R ]
b I S = ! 8?@0 L BackFill
RN e =~ g OS’E Material
BT "4 S Q
BN » T OCD
- Y Q .
ITS Conduits — ] Ground Box Ogé ég = ITS Conduits
(See Plans for Size Ground Box Cover (See Plans for Size, Type,
and Quantity) 1-0" Gravel Fill 6" ;*‘ and Quantity)
See ED Standard Sheets k
3" Dia. Perforated — | B %" x 10° C r Clad
PVC Drain Pipe 8" X opper Cla

Crushed Stone Base
and Filter Material
1 %" Nominal Aggregate

Steel Ground Rod

1" PVC Conduit for
Locating Ground Rod
and Conductor.

(Located on

opposite Sides) Top View Polymer Concrete Ground Box Section A

(A
N

is governed by the "Texas Engineering Practice Act".

DISCLAIMER:

The use of this standard

of this standard to other formats or for incorrect results or damages resulting frpm its us[@,(

$TIMES

DDAEE: 6/21/2024

F FILE:

_ ITS GROUND BOX
POLYMER CONCRETE

6. Provide terminators appropriately sized for the conduits
indicated on the plans. Provide terminators with an air tight
and water tight connection.

Adjukstab/e

7. Provide ground box with open bottom. Provide two 3" Dia. Trac

perforated PVC drain pipes on opposite corners and extend 16. Provide steel (ASTM A-153), glass reinforced nylon, or equivalent cable rack
assemblies designed to support the amount of cable storage slack and splice

%'-16 UNC x 1" L
Hex Head Stainless

10" (Typ.)

2" below bottom of gravel bed to optimize water drainage.

enclosures identi ed in the plans. Locate cable rack system on any side but Steel Screw (Typ.)

ITS(41)-16

allow for su cient access to the inside of the ground box. Cable racks may

.
(o)
>
(0]
o]
n
e
o
C
=
v .
» Bars - (2) No. 3 Top Flush With Apron Chamfer All
g Reinforcing Steel Surrounding Grade Outside Edges | B | 36" (Typ.) 30" (Typ.)
3 Finish Class A Finish
- Grade\ Grade Ly gn
2
C I/, om N ﬁ
: KA AN el GAGN/NZVZN | ‘
. ; ; & = =
S . System to be N .'h.l; © ° K’ = = °
_ Grounded in . Loy g T Lsu T §
o Accordance with S] -~ P //25/ t = 2,8 2,8
< the National — Polymer Concrete S u o 2 Tw® Tw® Ultraweld
— N 3 Electric Code. Ground Box > DANGER HIGH — > chfz — | — chsz — Connection
2 ol 8% 53 6" , = VOLTAGE = GaS Gas
<le W +— ITS Conduits ) N TRAFFIC MANAGEMENT ° 220 220 CADWELD
g S® << (See Plans for Size = I T
Q Tls =% @/ and Quantity) Q e e =
, 5|5 o8 O 5 i g E s
— ~|2 —— %" x 10" Copper Clad S/ |
© @) Steel Ground Rod Ground Box Schedule %-16 UNC or %-16 UNC or égl :1( é? C/opper
= 1" PVC Conduit for T B e ) Self cleaning (Auger Style) Stainless Steel i i aaq Stee
X o Locating Ground Rod Ground WA/'\d:h LeBng;h Decpth SIZ?A#3 B)’ars g (Aug y )Penta Head Bolt Self cleaning (Auger Sty/e)ngf;”/ﬁggdsg%i/ Ground Rod
ron, ; ; ; :
1-0" Typ T and Conductor. Box loutside) | (outside) | (outside) P with Washer (2) (Min.) with Washer (2) (Min.)
B < | Crushed Stone Base yp (Inches) | (Inches) | (Inches) [ ength|weight 2 (See Note 13) 2 (See Note 13) Note - All grounding connections to be
i and Filter Material > 36" (Typ.) > 60" (T CADWELD or approved equal. This
@8% PN L . Type 1 26 38 |24, 36, 48| 24'-0" | 9.12 = | yp. | = | yp-) | work will not be paid for directly,
DS TR0 0 00 ) 17" Nominal Aggregate n n but is considered incidental to
&l %2;% D008 4828 Type 2 40 63 |24, 36, 48| 32-8" | 12.45 ITS ground box.
= jé,—\‘ I @%%% P 2l * - Tolerance of +/- 1.5" i i i
[S) Sl 0 g — BackFill B ! : ]
§n 2 SVVPO QODOO Material , ) ,
g A5 OF 3 Side View Iype I Cover Type 2 Detail A
° (€5 50503 - . : ; : ; ; ;
Iy o | &9 i} . Typical Ground Box Top View and Side View Grounding Connection Detail
- " "
N
- 1'-0" Gravel Fill Note: —
2 ote: > .
% See ED Standard Sheets ﬁ Section B 3" Dia. Perforated Options Shown for Cable Racks and Attachment Methods. 8" Max. (2 Sides) n 3" Max. g 8" Max. (2 Sides) Sheet Details
Q ' 2CCLIVUIT D PVC Drain Pipe Furnish Shop Drawings of Cable Rack and Cable Rack " - = f - - Not to Scale
m Grounding System (If Applicable) for Engineer Approval . 14" Max. (1 Side) P 14" Max. (1 Side)
E Prior to Installation. -
E M 10. Provide a bell tting on the end of each conduit to ensure a ush t inside 00000 H ﬂ”"ﬂ,"f@
S| 1. Conduit shown is for example only. Additional conduits may the ground box. -~
2 be required as shown on the plans. Y
Q] a P 11. Concrete grout around the knockout (inside and out) and around the conduit ~ ¥%"-16 UNC x 1-%" L g
| 2. Provide polymer concrete ground box and cover. and bell tting to ensure a neat watertight t after the conduit and bell N Drop-In Anchor ~
4] tting have been placed in a knockout. Ensure all openings in the ground = (Typical) & ® Traffic
&l 3. Provide Type 2" ground boxes when splice enclosure is required, box are sealed prior to grouting operations. i ontion A - Top Vi ontion B - Too Vi ontion C - Top Vi g Operations
as shown on the plans. tion A - To ew Option B - Top View tion C - To iew viei
g s : , .rp . o . o Jb 12. Label top of cover with the words "DANGER HIGH VOLTAGE TRAFFIC MANAGEMENT." ITexas Department of Transportation sDt'a‘;;ﬂgpd
. lerminate conauits through the side o e groun 0X.
; g 9 13. Equip all covers with a bolting system that will positively secure the cover in place. 8" Max. (2 Sides) | . 3" Max. 8" Max. (2 Sides) |
g 5. Provide terminators for conduits cast in the walls and placed i d it . i J Y . 14" Max. (1 Side) . .I 14" Max. (1 .Side)f
e symmetrically about the centerline of the box at the depths 14. Bac in accordance with Item 400, "Excavation and Bac or Structures. o R
2 shown, unless otherwise noted, for the number of conduits ) \ Cable .
N identi ed on the plans to enter the box. 15. Provide p Lock
2
o)
wn
&
S
<
kS
s
ES
%
9]
2
N
=
G

8. Install ground box on a 12-inch base of crushed stone which i tottod ot G aS o P i 5 pekcs e -~
extends 6 inches in all directions from the perimeter of the box. e Installed at the factory or in the eld. When mounting cable racks in the U -
Crushed stone will be subsidiary to special @ped cation, eld, seal all penetrations to the side wall to prevent moisture penetration. - FILE:  its(41)-16.dgn DN:  TxDOT [CM TXDOT[DW= TxDOT [cK:TxDOT
" " Ground metallic cable rack systems to grounding system inside ground box in =
175 Ground Box. accordance with the National Electrical Code. o =" g RS Option A - Side View Option B - Side View Option C - Side View ©Tx00T_ FEBRUARY 2016 CONT_|SECT 208 HiCHIAY

9. When additional conduit entry points are needed to accommodate " REVISIONS 0506| 02 025 FM 60
existing conduit, core drill conduit knockouts in the eld of the . oISt COUNTY SHEET NO.
appropriate number and size of conduit at each location, as Cable Rack Details
directed by the Engineer. BRY BURLESON 75
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TxDOT assumes no responsibility for the conver-
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CK:
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6/21/2024

DATE:
FFINLEE

Nominal Arm Length - L (50" TO 65") ¢ Pole : GENERAL NOTES:
9 F Handho | e Nominal Arm Length - Lc (44" Max) ) Design conforms fto 1994 AASHTO Standard Specifications for Structural Supports for
See "Tenon Detail" See Sheet 2 of 5 Highway Signs, Luminaires, and Traffic Signals and Interim Specifications thereto.
. . . . Detail D, E, S "y Detail" Design Wind Speed can be either 100 mph or 80 mph plus a 1.3 gust factor. [f clamp-on
See "Slip Joint Detail 90° F or G ee enon betal traffic signal is required, designs are based on an arm included angle of 90 degrees
= _ D or more. Angles of less than approximately 75 degrees will require a special design.
e - | Rise ) . . . C e .
2 —_— = — — i + o _ Poles are designed to support one 8'-0 luminaire arm, two 9'-0 infernal ly lighted
Ly N street name (ILSN) signs and two traffic signal arms with |imited length combinations.
17-6" Each arm with its related attachment is shown below
- . !gi;egi’?oﬂ* Arm Equivalent DL @ WL EPA @@
uriT-up box See Sheet . : ' inai inai i
Note: The arm shall be fabricated straight with connection- 4 of 5 Note: The arm shall be fabricated 8 Luminoire Arm Lum\.mmre €0 _1bs 1.0 sq ff
the unload rise measured as shown. See Sheet mm‘g 59 ngﬁgg@ggig ggdégs 9’ ILSN Arm Sign 85 Ibs 1.5 sq ft
3 of 5 C - - X
Min. Radius = 20° to produce the unloaded rise ) 50" to 65 Signal Loads
! ! measured as shown. Fixed Mount Arm 310 Ibs 52 sq ft
Up to 44" Signal Loads
Clamp-on Arm 180 Ibs 32.4 sq ft

FIXED MOUNT TRAFFIC SIGNAL ARM CLAMP-ON TRAFFIC SIGNAL ARM (IF REQUIRED) ® ceut . , .
Equivalent dead load plus horizontal wind load applied at the end of arm except

(@ see Sheet 4 of 5 for Arm Rise ILSN arm, which applied 4.5’ from the centerline of the pole.
and Clamp-on Arm Details

@See Sheet 3 of 5 for Arm Rise

@Effecﬂve projected area (actual area times drag coefficient) for the application

Luminaire Arm - of horizontal wind load.

See Sheet "Lum-A"

See Sheet 2 of 5 Except as noted in Sheet 1 thru 5 of 5, other details not covered shall refer to
-Detail A Standard Sheet "MA-D" for pole 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.
D3o +
. See S . Fabrication shall be in accordance with Item 686, "Traffic Signal Pole Assemblies
ILSN Arm Connection - See Sheet 4 of 5 Nom Arm Lgth i ghgifS S ILSN Arm Connection - See Sheet 4 of 5 (Steel)" and with the details, dimensions, and weld procedures shown herein.
. _ (8") . T . _ Weld references call for preapproved weld procedures which the Fabricator must
Nominal Arm Length Le Beggwé o - h.lommo\ Arm Lengfh Le obtain prior to fabrication. Material, fabrication tolerances, and shipping practices
A A A See @ c ;”széc 5‘8”$‘ ‘,‘Arm A shal |l also meet the requirements of this sheet and Item 686, "Traffic Signal Pole
, A Sheet [ieal py 2E€ ADOVE JeTal B ket 3’ -0" Assemblies (Steel)".
3’ -0|Bracket 3’ -0l Bracket 3/ -Q!Bracket 3 -0lWgNS t AT’GC g‘
Assemb | Assemb | Assemb | ﬁr‘—" [ ssemb Iy
ﬂ»f _em ? }l emo 1y \ El Paso st ‘ 8 _ Unless otherwise noted, all parts shall be galvanized in accordance with
) ‘WKII —_— i) _ = Item 445, "Galvanizing" after fabrication.
—~ I = 5 ~
@ ko) xTrofﬁc Signal E B 8 o) Deviations from the details and dimensions shown herein require submission of shop
! o Arm See Above ‘ = Q@ = ! E drawings in accordance with the Item 441, "Steel Structures". Alternate designs
5 |e Detall 5|~ © Weather Head 5 |o are not acceptable.
c 2lol z| _ . c
= I M | (Supplied =
’C‘;E % ‘ @ W 5 g ‘ by others) E"E 8 Instal lation of damping plate for the long mast arm is not recommended.
5|z ) _ 2| = 5=
nZ|E @ Threaded Coupling for 2 ‘ - 1§ aZ| ¢ Provision of the bracket assembly used to support the traffic signal heads shall be
To|Q CGB Connector | = ~ m| Z I To| 0 under the direction of the Engineer for approval.
c!|€ See "ARM COUPLING DETAIL" 5 : c'|£
S~ |0 Sheet 4 of 5 /_J{ _Z © ‘ S~|o
? 2 /// ! \\\ © ! é 2
N See Sheet "MA-D'—= ! - S| e
w C \ / c
- Crown of Road AN Crown of Road =

N, MWWWWWMMMMM%
N\

Foundation

TN S N R R R

3 \\/Y/%\ YA
2\ S
\YA\W/ Design also conforms fto NCHRP Report 412 for

See Sheet .
3 of 5 oo Foundation fatigue resistance except that there are no
8/-0" w/o clamp-on arm Lc see Sheet stiffeners at fhe base plate. TxDOT is conducting
18°-9" w/ clamp-on arm Lc 3of 5 tests to determine if stiffeners at the base
plate will or will not result in optimal

ELEVATION STRUCTURE ASSEMBLY ELEVATION per formance; depending upon the results of

. L_)o\es may need a retrofit to ensure
(Showing fixed mount arm) (Showing clamp-on arm) optimal fatigue performance.

TABLE OF DIMENSIONS "A"

Arm Length 24’ 28" 32’ 36’ 40 44’ 50 557 60’ 65"
Arm Type IT 10’ M2’ 137
Arm Type TITT 107 | 117 (12" |12’ . 239" thickness is permissible
Arm Type IV 127 127 127 127 for Tip Section
6'-0" (Min)~] 7' -0" (Max) Min Lap s,
_ ) ~1T7 -
. equals 1.5 Texas Department of Transportation
2" Sch I.D. I Traffic Operations Division
c

End Plate 3/8 thick min.
6" / shape to match arm 3 B SUPPORT STRUCTURES
. Note: A slip joint is 4 5Z Dig holes and LONG MAST ARM ASSEMBLY

permissible for arms 1- Dia galv A307 bolft.
50’ and greater in Tack weld nut to thread (50 TO 65 FT)

AT e Mg 1P goin®  projection affer making (80 AND 100 MPH WIND ZONE)

joint. Repair damaged

40 pipe H E[ === TRAFFIC SIGNAL

shop, but may be match galvanizing in accordance -
e ked or ahipped Sheet 1 of 5 LMA (1) -T2
© TXDOT July 2000 DN: TXEOT [cx=rﬁmk[ow=wﬂﬁﬁ [cx:rmﬁw
REVISIONS CONT |SECT JoB HIGHNAY
TENON DETAIL SLIP JOINT DETAIL (FIXED MOUNT ARM) ne ol e T e
DIST COUNTY SHEET NO.
BRY BURLESON 76




MATERIALS 2
Gr.50 Class
8 HSLAS Gr
A100
A, A588, 572 Gr.50
Tab ond /, ATO1 1 HoLAS Grl50 Cluse 204
" -
slof Ring, %" x 22 alygona! SnattoZ] ATO11 HSUAS Gr. 50
A-36 MOD 50 Polygonal Sha or A 72 Gr.50
te , " 88, or A5 : g
\BG“CK D4‘ G‘/Z x 1006 % @ ASTM 236, A5 449 except where note
/ieeﬁ strip M-1020 or Plates " ASTM A325, or A
\ / Eheef A-5609 Connection Bolts ASTM A325 -
7 - T : Its .B, A501, LAS-F Gr.
1 /\ZI s /B- cuit 600 volft Pin Bo ASWBA%LE;F Gr.50, A10T1 HS
269 " R 8 12 circui e HD i A100 |
CEM See "Detail F" for MD-5 Compfess‘or;olip Pipe(? T or stoiniess cree
585 alternate Pale Cap i ferminal © Golvonized stee
Cor i le cost or Va" D-4 i (2 req’ note HSLAS-F,
Zinc die ¢ tal 4 l~— M g5 ws, . rdware or as _ A1011
2£5 o it mon oy 30 %" dia Hook for ﬂﬁg 7 @‘“\\\ Pnil. Pan HD. scre Mise. tio | HSLAS, 21008 FSLAS T, AO1L el
5 ¢, Cap with min. hanging wire Pole Yax Yo #8-32 N #8-32 x 1 /4e " AT008 HSLAS, A101 feld strengths bu
tggi et seren Hondnole mtg. ho[ersm‘ gg\ Sewiﬂm;égee‘ @ ASTM A572’5 may have higher ée‘ indicated.
o 29 .
s Frome {Or-owl? N 58 21" Sﬂ]‘m?Z) or A1011 S ftion than the gra . longation of
0¥t - \ 6 oiroui N % (4 req less elonga have a mimimum e Soterio)
“Zal, © / B % Min. termina B Il also . inches.
8L SEsa gggemgﬂo” block B . _/') STM A1011 SS Gr“.SOhj;Gor 23 percent ‘Q Snder’ A1011 SS
g-;}w =~ o o learance A ercent in 8 inc f those S‘HDU‘G+6. | meets all other
<55 ¢ Clamp | Yo % - 3110’3§ les ?;;‘-—’—‘\\ é? ‘ec for copper «‘l»EhB'EKﬂeSS in excess Oo\/'\dxmg +he mo‘fer‘c+s of +this item.
©Q0 mtg. ol . o] nnector .\ eptable pr requiremen
§§§ g Luminaire Arm DETAIL H forb}umw\cigére ground co W‘éW‘WDgSOiZQEIremerﬁs and the
0 ] E———— doub | e / < \,
ooy plock tsee,, 6"
S0 notes 3
ger DETAIL A
£55 — ire) — " hand 4
§§§ (for pole with Iuming inc die cast or | tail "F" for and P 4 ‘: gDeﬂmQ dy #KC22J12T13,
Ser i ;umu or Galv. Megﬂ See De(ﬁe Pole Cap TGD# 49, ho Burnkgurﬂ 7e,
90 O ded Strap . in. of altern slo Blac d equal.
BRL ;hreo TRMIN cop witn m o TP e
WXL 6 " X set screws for i1l accep i
, W ok fo Wi C X .
o PN ing wire e " Fho e OMPARTMENT 2-#6 or 1-#4 ma }=— See Detail J
38 for hang 4"%x6" 1.D. hcng ACCESS C ess ) kwasher, Y, " )
CoL € of Acc ont Split loc Sltot s MD-4
2 \ ;}I/ / Hendnate ;}g Back plate c/ompof*m —— ," stainless ]
c+ : \ —
oy - \ " diag bolt 5 — 8 "odi 7
£o 3 dia D20.2 "~ 13NC I dia %
8 .5 or | b X /e
oy %G‘ c ér’ serew D19 Hex. nut, V> TG3/ (4 out /1 % Min.
25 o — O oan 9 e |4 stainless X Y s - 85% Mmﬂom
9 "
gas IR— Clomp-on orm See 'Detoll /- " ECTION B-B A
§3* E o0 fhoti 3 o 5 N OUND 5 shal | be no more tha
325 - r see Sheet Pote Cap COPPER GR for access comporﬂgim;omﬁmrfmenf itself.
nY R o
:%£ O Opening ider than the acce
i J ECT Yie inch w
25 [P ETAIL C SECTION Y-y DETAIL CONN e
- CUNNEL TUR
Co D _ _
s clAlL U
gég TAIL B - 1/ n Y \/ "R be o pear|
+ XD DE g" to s . j /4 lastic, shall Taht and
 toon oeerieo % gio oo ¢ oo Tl N AR oo e e formes oo o, s 0 e
EEU} o (op‘HOmGU Fixed moun %" 1o /; L o/ i - QL Bar _for ACCESS ng shal | be O”ebp‘iz?fub\e for ﬁnggugirew ‘chh‘es Egich Screws
90 " dia Hook . for 7 /," dia o b hanging The cov nd shall be lateh wit inproof seal. Foof
g % dia Detail H B for : and color, a shal | te a rainp . +amper p
i s See = by Bar ' wire ray . Cover . create with
SEF (optional) R ount arm %5 Handhole Weld R v};ij hanging s %‘\b J-Bolt gxfreme weo*heremo‘osure rmgf*gocke+ head screws
295 ‘ Fixed m < Q\B wire and & N attachment tightly ﬂf/?@o stainless fla o wis
2 : for . 4y ! be _ arate ki
225 3 ner EETS‘V‘VGTG ondnole cover ; 6? éf?gé;me”* L :' ‘ EZSHre. ide with each Dot‘ﬁ-‘gssegwo *efm“/”uo‘
2=2 Handho 12g min. + hall provi ing assem #8-32 x 1 /4
e " q . t : facturer s . two latchi four #8 round
- o} OWIC é x Handhole cover 3% " diag bolt - L /‘:. ‘ \ : 7 5. The Pof\emgog?: ome Coéng\gb*gr approved 2qﬁgéé,screws7sggd5?ne g
~ - 6" I.D. X in. ew - w - onsis #985 : teel pa sco - ield.
@ +1 Handho le 129 m. or scr ame- " T Y V " ‘ gfﬂps (Marathon TE' stainless SKczdeZT‘?” or IH items in the fie
= ~ 3%" dia bolt =] Handho l e Fr\'ﬂ R E 4 : | self tapping fyigufﬁ TTC, Bufﬁdzo‘ | install the Ki
g 2‘) or serew - 4 R%" x2m T =] ? Conmecfor- (Bs‘?gnm contractor s k plate shall beggﬁr
2 = ; Homdho‘ezpr\'cgﬂe © © The traffic n the enclosure bgcy\mrcﬁhom #985GP0
= " m . . o M on
° ™ . q R %" x - @ -~ hole spacing minal strips, B fuse block.
) : £ oavx - I . The screw 85GP12 ter #BM6032
: " %HOLDH I\ Clamp-on arm Bottom of 3 Ihe Mom*hgp.‘;g and one Bussmann #L6003OM-2C, or
* o Hﬂﬁdho‘ng T Base P\O+e j terminal s ! 6032B. Littel fuse where luminaires
‘ R Clamp-on arm “ Bot tom of oz-Showmot 730352 fuse block for poles
¢ & se Plate 4. Insta #303
‘ (1 2" dig threaded i DETAIL G Ferroz-shownut
: Y, e oS her =t o be insto
« AN coupling F _ ILSN +
) B dual mast arm DETATL 5 pole with no
E &/ ia threaded emb |y eSS (for 19. o luminaire,
N Zounl Tro " 2 per oss mo ILSN sigﬂ,ﬂm“jeﬁmgw arm) rtation
- G007 mogt arm DETAIL E (for 20.25' pol lumingire, sing grr as Department of Transpo
- - —_— sign ) s nd X . Wisi
§ o DETAIL D ossembly mwgﬁsi”dmmm? dual mast arm Dermfsﬁgg‘zsew weld, .o I e Traffic Operations Division
© N (for 24" po 7 le or dual ma longitu ite to 1st NAL
g ol . — inaire, sing 180° oppos'i IC SIG
S 2l o —'\ummmre lumina ’ Id TRAFF
2 | ' pole with vD-2 seam we RES
N - (for 30" p N sign) RUCTU
N © and ILS PORT ST
m
o © " dia SUP EMBI_Y
5 2 M ASS
5 threaded AR
5 € Fixed S LONG MAST FT)
3 Moun+ Armv 2" dig < NPSL (50 TO ©65 WIND ZONE)
2 " d ds
: sccess 2, AND™ 100 MPH 17
? Compar tmen L Thick Cogp\pépg (80 LMA (2
] N -
2 B " st
‘; i . 7(2:7 C[-‘B(e)‘Jr g&;\ ma Pole Sheet 2 of 5 ‘cx- — ‘Dw: oo ‘cK: sy
N ir + JSY . WAY
S N ™ semb |y 2000 N JoB HicH
3 5/ as ETA I |_ ©T1xD0T July CONT |sEcT M 60
> 16 -3 - D F
3 . MD MD 1@ € Clamp-on POLE COUPL I NG REVISIONS 0508 02 Oszy —
E - 5, Arm -0 otst RCLO;SON 77
2 - - " 2 —_ T
N S 2 Ya" x TION A-A o * (45° rotation BRY|  BU
w3 = X Slot SE lented within 90 tration required,
g SNl . weld must be 2 e CEo% min ey 7378
=9 - 34 itudinal seam ixed mount arm. ntial base
5s I @ Loﬁg ! side) along fhehf ! 6" of circumfere
= eqac . within
o . tration
2 21" SE PLATE 100% pene
Y X pole diameter BA
Q3
Q3
S5
N of ON
N = Bottom TI
° Base Plate POLE ELEVA
kg
&E
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Weld other side to
Side Gusset Plate

% .

Provide Detail

shown in

SECTION F-F or equivalent

100% complete
penetration weld

Ya" PL

joint

from both sides.
Y

ne
4"

REINFORCING STIFFENER

Only 4"

a complete
radius to connect Stiffener
is required for the remaining weld

I
i
e 2 optional drainage holes <1 1 R
~ 72" Dia inside box N\ | : ,—Top Gusset Plate NS
7 V4 72 < -
Arm ’4 Reinf : : X
H ! 1 N )
Stiffener ! Stiffener '| —3%" dia Hook X
I ———~--::::::::::;:::::»:F H ! (optional) ©
| [ U —
Arm Mounting Plate — —=* 1\ i ¢ Reinf ¢
i 1 . ~ Box
5 __Pole Mounting P\ofegggg\\\\i 1" Radius Slot >Tiffener o
K - - - = (both sides) [N - l
o ' N 4" Dia u v i
¢ Mast Arm o hole in Pple - B
| Typ
I =
| i i S
. _—1 K H ~
hole in PL | \*TQ\STde Gusset e
qH | | T Plate © %" Plate
NS T
| 1
= . f \\kk~Bo+fom Gusset
N Weld other side to I | Plate ¢ 4 .
Side Gusset Plate 5 | 4" x 6" I.D.
8 ! Handho le
required if
® 1" € Pole 3% {LSN or
Deburr holes and offset uminaire

as shown for drainage
or wire access

3" Min.

arm applied

2- ¥," dia optional drainage holes
clear distance from the

edge of adjacent 4" dia hole

BUILT-UP BOX CONNECTION

28"

1

Y6 x Y6

//See Detail "K'

1
at Bottom

Dia hole

|
|

Reinforcing
Stiffener

Y," Side
Gusset

/4" thick

Circular Steel
Top Template

ARM STIFFENER

(Cut fto match arm

Min.

Gusset plate

100%

penetration

______________ %
s Pttt Ty A
"
I
| Arm -
Stiffener — T
[— 2/75”
i SECTION C-C
Arm Stiffener
N\
11," Dia
Connection
Bolts N
\é .
I
o~
— Arm
/f47 Moun+ting
Plate

Mast Arm

SECTION D-D

c B
= o
>
Optional weld splice I, B
¢ sSide Gusset N B
fi, B
c
[0] =
N
o— a
6|c °
- Zlo
o ol|C
S 3|9
— (a}
(o]
Pt
%" thick Min.

L Circular Steel

Length

inclination and taper)

Heavy Hex

Nt (Typ) 2 Flaf

Washers
per
Anchor Bolt

d

- Steel
‘ § holes Y%
| E ——Type 2

—
I

r
' 3

(T
'y 2 Sides
(Typ)

6 "

4" Min

length at tip of Arm Stiffener requires
Smooth weld
Only a fillet weld

joint penetration weld.

length.

DETAIL "K"

Arm Stiffener

SECTION F-F

greater

Template with
than bolt diameter

Bolt Circle

&ixeg ROUND POLES(13)
oun or Foundation
Arm L F Dy Dio.s Dzo.2s| Dza D3 <:>*hk Type
fte in. in. in. in. in.
507, 55
. 18.2 17.0 16.8 48-A
60" 65" 21.0 3125
Fixed ROUND ARMS (13)
Moun+t
Arm Le | L D D2 [(2thk _
. N . Rise
ft. ft. in. in. in.
50 49 18.5 M. 7 . 3125 37 - 3"
55 54 18.5 11.0 .3125 3- 7"
60 59 18.5 10.3 . 3125 3 -11"
65 64 18.5 9.6 .3125 4~ 4"
Ds = Pole Base 0.D.
Digo.5s = Pole Top 0.D. with no Luminaire
and no ILSN (single mast arm)
D20.25= Pole Top 0.D. with no Luminaire
and no ILSN (dual mast arm)
D24 = Pole Top 0.D. with ILSN

w/out Lumingire

Do = Pole Top 0.D. with Luminaire
D = Arm Base 0.D

D2 = Arm End 0.D

L = Shaft Length

LF = Fixed Arm Length

<:)Thickness shown is minimum, thicker materials
may be used.

(13 shaft profile 16-sided or 18-sided is considered
to be equivalent to round section.

GENERAL NOTES:

Built-up Box Connection: For the welded arm-to-pole
connection as g build-up box configuration il lustrated here
is an example only, fabricators are required to submit g shop
drawing of box connection for approval. The drawing shall
specify the details of each box element, welds of arm-to-pole
connection, arm-to-plate socket connection, and arm rise

creation. Specify the proper location of drain holes along
the pole. 2 4" dia hole in the pole mounting plate and
4" dig hole in the pole need to be aligned for wiring access

Arm stiffeners cut to match arm inclination and

also be included.

or drainage.
taper shall

The deviation from flat for either arm or pole mounting
plate shall not exceed ¥, in., which is measured along the
center of mounting plate to a radial distance of 13.5 in.
The deformed-from-flat connection between arm and pole
mounting plates shall not be allowed if the center of both
mounting plates cannot contact directly.

Fixed mount details are used for single mast arm assemblies
and for the first arm on dual mast arm assemblies

Bottom Template Diameter
|
NUT_ANCHOR ANCHOR BOLT & TEMPLATE SIZE
(TYPE 2) TEMPLATE DETAIL
Bolt
ANCHOR BOLT ASSEMBLY Dia | Length T;OD Bottom | Bolt Rz | R
iN. + read Thread Circle
FOUNDATION DESIGN TABLE 22" | 5 -2" 10" 62" 27" et |
REINFORCING DRILLED SHAFT LENGIH-fTt ANCHOR BOQLT DESIGN FOUNDATION I - - -
FDN DRILLED STEEL 16) , GTD , (8 14 DESIGN Min dimension given, longer bolts are acceptable.
TYPE SHAFT TEXAS CONE PENETROMETER | ANCHOR BOLT LOAD
DIA VERT &SPPIIRTACLH N blows/ft BOLT ()Eg") CIR $$SEOR VOMENTISHEAR TYPICAL APPLICATION s
BARS 10 15 40 DIA DIA K-ft [Kips : : Texas Department of Transportation
48-A 48" 20 #9 |#4 at 6" 21.9 19.5 14.7 2 Yo" 55 27" 2 490 10 MGS#Sgrm#nggmb\y. I Traffic Operations Division
SEE SHEET "TS-FD" FOR ADDITIONAL DETAILS. TRAFF I C S I GNAL

Amchor bolt design develops the foundation capacity given under

Foundation Design Laods.

(:)Foumdofiom Design Loads are the allowable moments and shears at

the base of the structure.

FTe\d Penetrometer readings at a depth of approximately 3 to 5 feet may be

used to adjust shaft lengths.

(:)If rock is encountered, the Drilled Shaft shall extend a minimum of two

diameters into solid rock

Decw’mo\ lengths in Design Table are to allow interpolation for other

penetrometer values.

Round to nearest foot for entry

into Summary Table.

SUPPORT STRUCTURES
LONG MAST ARM ASSEMBLY
(50 TO 65 FT)

(80 AND 100 MPH WIND ZONE)

Sheet 3 of 5 LMA(3)-12

©TxDOT July 2000 DN: JSY [cx: ARC [ow: 166 [cK: JsY
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Diag as
required

‘/2” Dia

drainage hole

1‘/2H Dia
threaded coupl ing
(Mast Arm)

or ¥" Dia
threaded coupl ing

El
>

»
AR

€ Pin bolt,

pipe and hole (ILSN Arm)
. N——¢ Arm
¥," Dia Sch 80
Pipe (Typ)
Typ
(Typ)
/o' thick SECTION E-E /)" thick
strap R stiffener R
3rd Pin T
bolt where N
required e x Vﬁff

7-_:\

*T%
E

uv I

Base 0.D.

L 2 Vo 2 Vh"

/o" thick

%" Dia ”

pin bolts

(Typ) q_ Pole
ELEVATION

(Mast Arm or
ILSN Arm to pole}

CLAMP-ON CONNECTION

Connection bolt with
heavy hex nut,

2 flat washers

and 2 lock washers.,

## = 85% Min.
Penetration

. 179" thickness is permissible
for Tip Section

, . , . Min Lap
6'-0"(Min) ~11"-0" (Max) equals 1.5
4 9"+ times female
I.D.

==  —

Note: A slip joint is £ 4 - ¥" Dia holes and

permissible for arms 1- %" Dia galv A307 bolt.
40" and greater in Tack weld nut to thread
length. The slip joint projection after making
shal | be made in the joint. Repair damaged
shop, but may be match galvanizing in accordance

marked and shipped with Item 445, "Galvanizing".
disassemb led.

SLIP JOINT DETAIL (CLAMP-ON ARM)

Threaded
Coupling

ARM COUPLING DETAIL

Stainless steel bands (or Cables)
and cast bracket as in "Astro-Brac",
"Sky Bracket" or "Easy Bracket" with
1 Y," Dia Threaded Coupling.

BRACKET ASSEMBLY

3/4H Dia
Threaded
Coupling

ILSN ARM COUPLING DETATIL

ARM WELD DETAIL

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

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

80 MPH WIND CLAMP-ON ARM CONNECTION
C1amp-on ROUND ARMS POLYGONAL ARMS ILSN Arm Size 4 Comn. %" Dio.
Arm LC D, D2 +hk (12) ] L, D, D, thk (12) ] Sch 40 . A F Bolts Pin Bolts
" - - Rise " " Rise . . Thick
ft. ft. in. in. in ft. in in. in pipe Dia Dia NoO.
20 19.1 6.5 3.8 L179 1/-9" 19,1 7.0 3.5 L1179 1 -8" . . . . . eq
24 23.1 7.5 4.3 179 17-10" 23.1 7.5 3.5 L1179 17 -9" 16 0 2 Y >
28 27.1 8.0 4,2 L179 111 27.1 8.0 3.5 L179 1 -10"
9,0 4,7 2 1" 3.5 179 2 -0" Mast Arm Si 4 Conn. %" Dia.
32 31.0 . . 179 31.0 9.0 . . as rm Size A . Bol+s Pin Bolts
35.0 9.5 4.6 179 2'-4" . . 3.5 L1179 2 -1 - -
36 35.0 | 10.0 Base Dia| Thick Dia No.
40 39.0 9.5 4.1 . 239 2 -8" 39.0 9.5 3.5 . 239 2 -3" - - - -
43.0 | 10.0 a1 239 2 11 43.0 | 10.0 3.5 239 2 6" o n n. | o n. o
a4 : : : : : : : : 6.5 179 12 6 1 2
100 MPH WIND 7.5 L1179 14 8 1 2
C | amp-on ROUND ARMS POLYGONAL ARMS 8.0 LA B 8 ! 2
Arm LcC L, D, D» fthé) fee L, D, D, fhkﬁza f e 9.0 179 16 10 W‘ 2
ft. ft. in. in. in ft. in in. in. 9.5 <179 18 12 1 Y 3
20 19,1 8.0 5.3 179 17-8" 19.1 8.0 3.5 .179 -7 9.5 - 239 18 12 1 Vs 3
24 23. 1 9.0 5.8 L1179 17-9" 23,1 9.0 3.5 L179 1/-8" 10.0 239 18 12 1 Vs 3
28 27.1 9.5 5.7 L179 17-10" 27.1 10.0 3.5 L179 1 -9" 10.5 .239 18 12 1 Vs 3
32 31.0 9.5 5.2 .239 111" 31.0 .5 3.5 . 239 1-10" 1.0 .239 18 12 1, 3
36 35.0 10.0 5.1 .239 2'-0" 35.0 10.0 3.5 . 239 K 1.5 . 239 18 12 2 3
40 39.0 10.5 5.1 .239 2/ -3" 39.0 1.0 3.5 . 239 2 -1
44 43.0 1.0 5,1 .239 2 -8" 43.0 1.5 4.0 . 239 2 -3"
D1 = Arm Base O.D. <:)Thickness shown is minimum, thicker materials
Dz = Arm End 0.D. may be used.
L1 = Shaft Length
Lc = Clamp-on Arm Length

GENERAL NOTES:

Clamp-on details are used for the second arm on
dual mast arm assemblies or ILSN arm support. For
a clamp-on mast arm, a maximum 1 '," wide vertical
slotted hole may be cut in the front clamp plate
to facilitate drainage during galvanizing. The slot
shal | be centered behind the arm and shall be no
longer than the arm diameter minus 1". For an ILSN
arm, a 1 " diameter hole shall be cut in the front
clamp plate for wire access. A matched hole shall
be field drilled through the pole to provide wire
access after arm is oriented. Deburr both holes.

Where duplicate parts occur on a detail, welds
shown for part shall apply to all similar parts on
the detail.

Pin bolts are required to prevent rotation of
clamp-on arms under design wind forces. Pin bolts
shal | be ASTM A325 with threads excluded from the
shear plane. Pin bolt and ¥ " diameter pipe shall
have 3" diameter holes for a 4" diameter galvanized
cotter pin. Back clamp plate shall be furnished with
a ¥" diameter hole for each pin bolt. An " " diameter
hole for each pin bolt shall be field drilled through
the pole after arm orientations have been approved
by the Engineer.

s’ Texas Department of Transportation
I Traffic Operations Division

TRAFFIC SIGNAL
SUPPORT STRUCTURES
LONG MAST ARM ASSEMBLY
(50 TO 65 FT)
(80 AND 100 MPH WIND ZONE)
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Shipping Parts List

Shipping Ports List

Ship each pole with the following ottoched: enlarged hond hole, pole cap, fixed orm connection

bolts and washers, ond any odditional hardwore listed in the table,

Traffic Signal Arms (Fixed Mount) (1 per pole)
Ship eoch arm with listed equipment attached

No warronty of any

Lumingire Arms

(1 per 30° pole)

Nominal Arm Length

Quontity

8’ Arm

ILSN Arm

(Mox. 2 per pole) Ship with
clomps, bolts ond washers

Nominal Arm Length

Quont ity

Nominal Type [V Arm (4 Signals)
Arm 3 Bracket Assembly
Length ond 4 CGB Connectors
ft. Designation Quontity
50 501v

55 551V

60 601V

65 651V

Traffic Signal Arms (80 MPH Clamp-On Mount) (1 per pole) Ship each arm with listed equipment attached
Type 111 Arm (3 Signals)

17" Arm

9’ Arm

Type 1 Arm (1 Signal)

Type 11 Arm (2 Signals)

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

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-

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

Nominal | 2 CGB connector ond 1 clamp 1 Brocket Assembly ond 3 2 Brocket Assembly ond 4
Arm w/bolts ond washers CGB connectors, ond 1 clomp CGB connectors, and 1 clomp
Length w/bolts ond washers w/bolts and washers
ft. Designation Quont ity Designation Quontity Designation Quont ity
20 201-80

24 241-80 2411-80

28 281-80 2811-80

32 3211-80 32111-80

36 3611-80 3el11-80

40 40111-80

44 44111-80

Troffic Signal Arms (100 MPH Clomp-On Mount) (1 per pole) Ship each orm
Type 11 Arm (2 Signals)

with listed equipment attached

Type 1 Arm (1 Signal)

Type I11 Arm (3 Signals)

DISCLAIMER:

Nominal | 2 CGB connector ond 1 clamp 1 Bracket Assembly ond 3 2 Bracket Assembly ond 4
Arm w/bolts ond washers CGB connectors, and 1 clomp CGB connectors, and 1 clomp
ft. Designation Quant ity Designation Quontity Designation Quant ity
20 201-100
24 241-100 2411-100
28 281-100 2811-100
32 3211-100 32111-100
36 3611-100 36111-100
40 40111-100
44 44111-100
Anchor Bolt Assemblies (1 per pole) Each onchor bolt assembly consists of the following: Top
Anchor Anchor ond bottom templates, 4 anchor bolts, 8 nuts, 8 flat
Bolt Bolt washers and 4 nut onchor devices (type 2)
Diameter Length Quontity per Stondard Drowing "TS-FD",
21/2 ° 5 - 3" Templates may be removed for shipment,

Abbreviations

or grouped according to similarity of location

Quontities are for the Contractor's

interpolation for other penetrometer values.
Round to nearest foot for entry into Summary

Nominal 30" Poles with Lumingire 24" Poles with ILSN 19,50" (Single Most Arm)
Arm See note above plus: one (or See note above plus 20.25" (Dual Most Arm)
Length two if ILSN ottached) small one small hond hole  [Poles with no Lumingire ond no ILSN
hond hole, clomp-on simplex See note above
Single Mast Arm
Lf ft. Designation Quontity Designation Quontity Designation Quontity
50 50L 505 50
55 55L 559 55
60 60L 605 60
65 65L 655 65
Dual Mast Arm

Lf | Lc
ft. | ft. | Designation Quontity Designation Quontity Designation Quontity
5 | 20 5020L 50205 5020

24 50241 50245 5024

28 5028L 50285 5028

32 5032L 50325 5032

36 5036L 50365 5036

40 5040L 50405 5040

44 50441 5044S 5044
5 | 20 5520L 55205 5520

24 55241 55245 5524

28 5528L 55285 5528

32 5532L 55325 5532

36 5536L 55365 5536

40 5540L 55405 5540

44 55441 55445 5544
60 | 20 6020L 60205 6020

24 60241 60245 6024

28 6028L 60285 6028

32 6032L 60325 6032

36 6036L 60365 6036

40 6040L 60405 6040

44 6044L 6044S 6044
65 | 20 6520L 65205 6520

24 65241 65245 6524

28 6528L 65285 6528

32 6532L 65325 6532

36 6536L 65365 6536

40 6540L 65405 6540

44 65441 65445 6544
Foundation Summary Table *x

Location Avg. N No. |Drill Shoft sxx Notes
Ident, Blow/ft. | Each | Length (feet)

48-A #x  Foundations may be listed separately
and type.
informotion only.

#xx Decimal lengths in Design Table are to allow
Table.
Total Drill Shaft Length

DATE:
FILE:

Lf= Fixed Arm Length
Le= Clomp-on Arm
Length (44’ Mox.)

=3 Tex0s Department of Transportation

I Traffic Operations Division

LONG MAST
ARM ASSEMBLY

PARTS LIST
LMA(5)-12
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No warranty of any

TxDOT assumes no responsibility for the conver-

incorrect results or damages resulting from its use.

"Texas Engineering Practice Act".

is made by TxDOT for any purpose whatsoever.

The use of this standard is governed by the
sion of this standard to other formats or for

kind

DISCLAIMER:

DATE:
FILE:

Arm ROUND POLES POLYGONAL POLES
Foundation| SHIPPING PARTS LIST
Length D, Dio D,, D, (1) thk D, Dio D,, D, (D) thk Type
ft. in. in. in. in. in. in. in. in. in. in. Ship each pole with the following afttached: enlarged hand hole, pole cap, fixed-arm
>0 10.5 7.8 71 6.3 179 11.5 8.5 7.7 6.8 179 30-A connection bolts and washers and any additional hardware listed in the table.
24 1.0 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[GS With No
28 1.5 8.8 8.1 7.3 L179 | 12.5 9.5 8.7 7.8 179 30-A Nominall  Above hardware plus: One oove morduare Luminaire and No ILSN
32 12.5 9.8 9.1 8.3 179 | 12,0 9.0 8.2 7.3 . 239 30-A Lomin | lor two if ILSN attached) lus one smol |
small hand hole, clamp-on p See note above
36 12.0 9.3 8.6 7.8 . 239 12.5 9.5 8.7 7.8 . 239 36-A simplex hand hole
40 12.0 9.3 8.6 7.8 . 239 13.5 10.5 9.7 8.8 . 239 36-A ft Designation Quant ity Desionation Quantity Designation Quantity
44 12.5 9.8 9.1 8.3 .239 14,0 11.0 10.2 9.3 .239 36-A 20 S0L-80 505-80 20-80
48 13.0 10.3 9.6 8.8 .239 15,0 12.0 11.2 10.3 .239 36-A 24 >aL-80 545-80 24-80
Arm ROUND ARMS POLYGONAL ARMS 28 28L-80 285-80 28-80
Length [ L, D, D, [ thk Rice L, D, @ 0, (D thk Ao 32 32L-80 325-80 32-80
ft. ft. in. in in ft. in. in. in. 36 36L-80 365-80 36-80
20 19.1 6.5 3.8 179 17-9" 19,1 7.0 3.5 <179 17-8" 40 40L-80 40S-80 40-80
24 23.1 7.5 4.3 . 179 17°-10" 23.1 7.5 3.5 179 1r-9" 44 44L-80 445-80 44-80
28 27.1 8.0 4,2 179 -1 27,1 8.0 3.5 . 179 1r-10" 48 48L-80 48S-80 48-80
32 31.0 9.0 4.7 L 179 2 -1 31.0 9.0 3.5 <179 2'-0"
36 35.0 9.5 4.6 179 o 4" 35.0 10.0 35 179 21" Traffic Signal Arms (1 per Pole) Ship each arm with the |isted equipment attached
40 39.0 9.5 4.1 539 > _g" 39.0 5.5 35 239 > -3 Type I Arm (1 Signal) Type IL Arm (2 Signals) Type IIT Arm (3 Signals
‘- " 2’ -6" Nominal
44 43.0 10.0 4.1 . 239 2°-11 43.0 10.0 3.5 . 239 am | con . | Brocket Assembly 5 Brocket Assembl ies
48 47.0 10.5 4,1 . 239 37 -4" 47.0 1.0 3.5 . 239 2 -9 Length connector ond 2 CGB Connectors and 3 CGB Connectors
Ds = Pole Base 0.D. D, = Arm End 0.D
Dig = Pole Top 0.D. with no Luminagire L, = Shaft Length ft Designation Quantity Designation Quant ity Designation Quantity
and no ILSN L = Nominal Arm Length
Dz4 = Pole Top 0.D. with ILSN 20 20I-80
D. L pout Lumingire o 24 | 241-80 241I-80
= Pole Top O0.D. wi uminaire
Dfoz Arm Base 0.D. 28 281-80 2811-80
(D Thickness shown are minimums, thicker materials may be used. 32 3211-80 32T1I-80
@0 be i db to 1" f \ | 36 3611-80 36T1L-80
ma e increase u o or po onal arms.
2 may y up polyg 20 40TII-80
I . .“Nomino\ Arm Length - L | 44 44TTT-80
See "Tenon Detail . 48 48TTT1-80
See "Slip Joint Detail" PR
R Luminaire Arms (1 per 30’ pole)
1 —— _— J—
D = —_—— - _ \ Nominal Arm Length Quantity
8" Arm
Mast arm
Note: The arm shall be fabricated straight with connection-
the unloaded rise measured as shown. See Sheet .
"MA-C" ILSN Arm (Max. 2 per pole) Ship with clamps, bolts and washers
TRAFFIC SIGNAL ARM Nominal Arm Length Quantity
Luminaire Arm - 7
(Fixed Mount) See Sheet "Lum-A" 7' Arm
9’ Arm
See Sheet"MA-D"
-Detail A
Dzo Anchor Bolt Assemblies (1 per pole)
; See Anchor Anchor Each anchor bolt assembly consists of the fol lowing:
ILSN Arm Connection- | Sheet Bolt Bolt Top and Bottom templates, 4 anchor bolts, 8 nuts
See Sheet "MA-C(ILSN)” Nom Arm Lgfh “"MA-D" € Diometer Length Quantity 8 flat washers, and 4 nut anchor devices (Type 2)
. 4“\\\\\\\\(8/) Detail 2 AT 3 per Standard Drawing "TS-FD".
Nominal Arm Length - L o 2
</ B or C T 1 " 3 -10"
A A Se? Sh§e+44ﬁ\\\\\ \\\\\\»Nﬁ ) o 4 Templates may be removed for shipment
3o Bracket 3 _gv| Brackef 3 _gn SNS i i qj’ £
Assembly Assembly = =
1 _ \— | ELPaso St [ fd <
_____ ) . o)
?i e = >
5 3 3 H‘ o |-|-
5 , - ol o SHEET 1 OF 2
=~ - 8 | C
© |3 Threaded C I f . . — Bl 5l s
X jé @ chegoﬁnecﬁgf hg tor Traffic Signal Arm 9| 2| € 2 & g
g = See "ARM COUPLING DETAILS" 35€¢ Sheet "MA-D gl £l 2 = Texas Department of Transportation
g Sheet 2 of 2 Detail D,E or F S| ¢ - 5 I Traffic Operations Division
- ‘ “l o ¥ !
?E TABLE OF DIMENSIONS "A" | é Eh D TRAFFIC SIGNAL
o|5 [Arm Length | 24' [ 28" [ 32 [ 36’ | 40 [ 44" [ 48’ I SUPPORT STRUCTURES
& 9 Arm Type II 10’ "oz’ 137 //-+\\ - =
S| [Arm Type TTT o [ 11 12 |12 | 12 ] / |l Nl SINGLE MAST ARM ASSEMBLY
SE / K
ol see sreet |||,/ ] 2 (80 MPH WIND ZONE)
- Crown of Road MA-D A

NN NN NN TN NN NN UNUN NN EE NN SMA-80 (1) -12

ATRVARRVANANWANYANY AN : N ©Tx00T August 1995 ovws  Jowus Jomwr o oy
Foundation MUY AWYA REVISIONS CONT [SECT Jos HIGHWAY
See Sheet 5% 0506 02 025 FM 60
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No warranty of any

TxDOT assumes no responsibility for the conver-
incorrect results or damages resulting from its use.

"Texas Engineering Practice Act".

is made by TxDOT for any purpose whatsoever.

The use of this standard is governed by the
sion of this standard to other formats or for

kind

DISCLAIMER:

DATE:
FILE:

179"

for Tip Section

is permissible

Min Lap

67-0" (Min) ~ 11°-0" (Max) equals 1.5

E=

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

SLIP JOINT DETAIL

length.

9"+ times female

I.D.

1- %" Dia galv A307 bolt.

End Plate %" thick min.
shape to match arm

E*' <4o bipe

L4 - %" Dia holes and

projection after making

- l{//ﬁ*@ Arm

Tack weld nut fo fthread i
2

joint. Repair damaged
galvanizing in accordance
with Item 445, "Galvanizing".

permitted for

D, exceeds 10"

Stainless steel
and cast bracket as
"Sky Bracket"
115" Dia Threaded Coupling.

BRACKET ASSEMBLY

TENON DETAIL

"Astro-Brac",
"Easy Bracket"

longitudinal

is

arms if

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

ARM WELD DETAIL

VIBRATION WARNING

Mast Arms of SMA and DMA structures and clamp-on Arms of LMA structures of approximately 40 f+
or longer are subject to harmonic vertical vibrations in light wind conditions due to the aqeroelastic
characteristics of a few of the myriads of possible combinations of the following: signal numbers,
weights and positions; existence/solidity of backplates; presence of additional attachments to the
arm, such as signs and cameras; arm-wind orientation; and arm-pole stiffness

Such vibrations may cause fatigue damage to the structure and may lead to galloping in moderate
wind conditions which may further damage the structure and alarm the public. Tests have indicated
that when wind is blowing toward the back side of signal heads having un-vented backplates attached
the probabil ity of unacceptable harmonic vibration and/or galloping is rather high.

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

The traffic signal mast arms shall be visually inspected in 5 to 20 mph wind conditions after
instal lation of signal heads and any attachments, including any required backpates. [f vertical
movements with a total excursion (maximum upward excursion to maximum downward excursion) of more
than approximately 8" are observed at the arm tip, a damping plate shall be fitted to the arm.
See "Damping Plate Mounting Details" on standard sheet, MA-DPD-10.

This visual inspection shall be repeated after each modification of the structure that could
affect its aercelastic response. Excessive vibrations shall not be allowed to continue for more
than two days.

GENERAL NOTES:

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

Poles are designed to support one 8'-0" luminaire arm, one 9'-0"
internally lighted street name sign and one traffic signal arm with a
length as tabulated. The specified luminaire load applied at the end
of the luminaire arm equals 60 Ibs vertical dead load plus the
horizontal wind load on an effective projected area of 1.6 sqg ft. The
specified internally lighted street name sign load applied 4.5 ft+ from
the centerline of the pole equals 85 Ibs vertical dead load plus
horizontal wind load on an effective projected area of 11.5 sq f+.

The specified signal load applied at the end of the traffic signal arm
equals 180 Ibs vertical dead load plus the horizontal wind load on an
effective projected area of 32.4 sq ft+ (actual area times drag
coefficient).

See Standard Sheet "MA-D" for pole details, "MA-C" for traffic
signal arm connection details, "MA-C (ILSN)" for internally |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)" and with the details, dimensions, and weld
procedures shown herein. Weld references call for preapproved weld
procedures which the Fabricator must obtain prior to fabrication.
Materials, fabrication tolerances, and shipping practices shall meet
the requirements of this sheet and Item 686, "Traffic Signal Pole
Assemblies (Steel)".

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

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

ARM COUPLING DETAILS

MA-2 SHEET 2 OF 2

=t Texas Department of Transportation
I Trarffic Operations Division

TRAFFIC SIGNAL
SUPPORT STRUCTURES

() 60% Min. penetfration
100% pemetration within
6" of circumferential
base welds.

SINGLE MAST ARM ASSEMBLY
(80 MPH WIND ZONE)

SMA-80(2)-12
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No warranty of any

TxDOT assumes no responsibility for the conver-
incorrect results or damages resulting from its use.

"Texas Engineering Practice Act"

is made by TxDOT for any purpose whatsoever.

The use of this standard is governed by the
sion of this standard to other formats or for

kind

DISCLAIMER:

DATE:
FILE:

ARM SIZE CONN CONN -
D, ¥ A B c D E | gout D/:RM SIZi A B c D E | BorT % Me-2 MATERTALS
i i T T i - - < < - 3/
1nN. 1N, nN. nN. 1M, . 1N n 1N, . . n IN. n. n n. / MC-2
ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Class 2,
6.5 | 179 [ 12l [o e [1%] i 7.0 | _aza | v [ 11 s 8 |1 %1 Ve ﬁ B oma Tip o2t AT011 HSLAS Gri50 Class 2, A572 Gr.50
2.5 | 179 | 13| 8 |10 |6 |1 Y] 1 _ 2.5 179 [ 11 | 11 |8 [ 8 |1 %1V or A1011 SS 6r.50 (2)
8.0 | 179 | 14| 10| 11 | 7 2 |1 Y 8.0 | _.179 | 11 | 11 | 8 | 8 2_ |1\ Y
9.0 | .179 | 16 | 11| 13| 8 2 |V _9.0 | _.179 | 13 | 13| 10| 10 2 |1 a_ Plates O ASTM A36, A588, or A572 Gr.50
9,5 L 179 17 12 14 9 2|1 Va_ 10,0 | _,179_| 13 13 10 10 2 |1 Va_ 4 Connection Bolts | ASTM A325 or A449, except where noted
9.5 | .239 | 18| 12|15 |9 | 2 Jﬁ_ _ 9.5 | _.239 | 13 [ 13 ] 10|10 |2 _l_lé_ : ] Pin Bolts ASTM A325
. ; 12 | 15 P P/ . _1 o >
10,0 239_| 18 L 9 1 _10.0 | .239 | 14 | 14 |11 |11 |2 sz L ] ASTM A53 Gr.B, A501,
_10.5 | .239 L 18 | 13 1159 1 10 L3 LI/ 1.0 | cg30 | 14 | 1411 |1 |3 L1/ - Pipe® A1008 HSLAS-F Gr.50, A1011 HSLAS-F Gr.50
11,0 . 239 18 13 15 10 3|1 e 1.5 | _,239 | 14 14 11 11 3 |1 Y r
3 % 14 . .
" MC{W 3 [\V %a“oMrC{g; %;;ﬁs%ﬁ %_1 . ] > o Misc. Hordware gg\égnr\éi:dsfee\ or stainless steel
RN T —~ £ Ty, S &
X == K2 »
1Y MC- 1 ! — DETAIL A *\7—<M[272
| uMe-1 ! — Ya O Va'or 3q Zﬁx‘é[\\/ || %" cussets % @D ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F,
/a0r 39 e x 'y /a" gussets = ke (top & bottom) MC-3 A1011 HSLAS-F or A1011 SS may have higher yield strengths but
17 " - " Yo shall not have less elongation than the grade indicated.
> See "Detail A s
. 2\ (Opti #1) . .
ol 4 o o |g8s ~ |4 + pTion DETAIL B/B @ ASTM A1011 SS Gr.50 material shall also have a minimum
0o AL T\ elongation of 18 percent in 8 inches or 23 percent in 2 inches.
| \ See "Detail B" Material thickness in excess of those stipulated under A1011 SS
* . N (Option #2) il t | idi th terial + Il th
€ comn. BolTs ve-3 LAY 5o A011755 reauiremens and the reauirements of his irem.
(4 total with € conn. Bolts € arm—/ 78" Gusset R Ve " Clamp R q q .
1 flat & 1 (4 total with >
lock washer 1 flat & 1 lock /37—\7—<MC72 A Y6 " Flange R
each) washer each) I s 8| § Ve "
: ) NS et
72 /" dia hole [ g 21 2
in plate =i i : o L
i 6| ©
<t < (&) = =
: 3 e
° . .. \\5_@2 ," dia hole . — &
¥4 dia hole H in pole & plate ~ = J Min. 85%
; in pole ; | e L i 3
i I Deb o 5 ™ Penetration
~ /@ epurr oles an o 1 except
¢ Po\eg‘# ® Deburr holes and ¢ po‘eﬁ offset as shown Arm ; Arm——e “C\orapfon
offset ags shown for drainage 7 7 Detail 3"
for drainage FIXED MOUNT ARM CLAMP-ON ARM

FIXED MOUNT DETAIL | FIXED MOUNT DETAIL 2 ARM BASE WELD DETAILS GENERAL NOTES:

Clamp-on details are used for the second arm on dual mast arm
assemblies. A Maximum 1 %" wide vertical slotted hole shall be
cut in the front clamp plate to facilitate drainage during

| ARM SIZE | A . CONN. BOLTS|PIN BOLTS ARM SIZE A . T CONN. BO%TS PIN BOL.TS ARM SIZE A . CONN. BO'LTS PIN BOL.TS galvanizing. The slot shall be centered behind the arm and shall
D + No. | Dia |No.| Dig Pw + No. | Dia | No.| Dia Dy + No. | Dia |No.| Dia be no longer than the arm diameter 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.
6.5 179 2 e p ] 2 | % 7.0 | 179 |12 6 | ¥ | 4 | % | 2 [ %_ 6.5 | 119 | 12 5 4| a0 | 2 [ %_ Fixed mount details are used for single mast arm assemd | ies
s |10 | g4l s | a4 | o 2l % “ 7.5 | 179 |14 | 8 | % 2| % |2 % " 7.5 | .119 2] 8 | 4| g |2 % and for the first arm on dual mast arm assembl ies.
_ 8.0 | _.179_ | 14| _8_| _4_ | _1_|_2 | %_ 80 | _.179 |14 | 8 | Y| _4_ Yo_| 21 % 80 |._.179 | 14| 8 | 4 | 1 | 2| % Where duplicate parts occur on a detail, welds shown for one
_ 9,0 | _.r79 | el 1o | _a | o 2| % _.9.0_ | _.179_1| 16_ | 10_ Yo | _a_ | _1_|_2 1 %_ _.9.0 | _.119 16| 10| 4| o |2 | % part shall apply to all similar parts on the detail.
9.5 L 119 18] 12 4 1 |3 5 _10.0 | _.179 | 18 | 10 Y|4 | 1| 2 | % _ 9.5 | _.179 | 18| 12| 6 | 1 [ 3| % . . .
S B R A EE— = === = Pin bolts are required to prevent rotation of clamp-on arms
5, 5,
_ 9.5 | ..239 | 18|12 | 4 | 1| 3 | %k 9.5 |._.2%9_ |18 |10 | 1 | 6 | 1 |_3 L == _9.5 |._.,239 | 18| 12| 6 | 1| 3 - under design wind forces.
_10.0 | _,239_ | 18| 12| 4 | 1 Ml 3| 5k _10.0 |_.239 |18 |10 | 1 | 6 | 1_|_ 3 | A _10.0 | _.233 | 18| 12| 6 | 1 | 3| %
w,  Gap,=, 2T max. NOTE:
- Gap 1" Max g 2" — . Pin bolts shall be A325 with threads excluded
Dia as | x 2" Typ . - 4" T MC-2 r-a— /" U-Strap, Grade 50 from the shear plane. Pin bolt and ¥ " dia pipe
required 12 i />" Dia Dia as e} T e e i shal |l have 3" dia holes for a !Yg" dia galvanized
/ drainage hole required | =5 R=T V2 dia /2" dia drainage hole cotter pin. Back clamp plate shall be furnished with
" drainage hole a ¥" dia hole for each pin bolt. An g " dia hole
1Y, Dia e oo _345 % 1 " Dia for each pin bolt shall be field drilled through
threaded V4 12" Dia o +threaded the pole after arm orientations have been
€ Pin bolt, coupling /4 threaded T . i approved by the Engineer.
pipe and hole b coupling ¢ / b 8"l & coupling
. : Pin bolt e e
¥," Dia Sch 80 ¢ Arm € Pin bolt, . ’ e ?
éA\'De (Typ) pipe & hole Pipe & hole f
Wy N
Typ ¥, dig ; V" dia € Arm
Min. 85% Sch 80 Pipe ’ € Arm Sch 80 Pipe . Dia. as
: Penetration . . 8 Required
| 3rd Pin 3rd bolt Min. 857 3rd bol+t 9 g
| bolt where where Penetration &gezfred Texas Department of Transportation
required required (Q/ od 4 VC-2 I Traffic Operations Division

S FOR TRAFFIC SIGNAL
%J? SUPPORT STRUCTURES

MAST ARM CONNECTIONS

S

.
s
D
%]
o
a

)
s

22 Vs
F

ST . . iy o
| % 0e Comecton ool wih : 7 : 3 %" usset MA-C-12
S (Typ) & Pole 2 flat washers SN i \Connecﬂon Bolt with M&?mnecﬂon Bol+t O TX00T hgost 1985 — EEEETS oo i
o" thick and 2 lock washers. hex nut, 2 flat washers Pin Bolt with hex nut, 2
szfrop ‘Ec N ¢ & 2 lock washers ¢ pol flat washers & 5-96 REVISIONS CONT |secT J0B HIGHWAY
Pin Bolt Pole ©'® 2 lock washers 5-09 0506| 02 025 FM 60
1-12
CLAMP-ON DETAIL 1 CLAMP-ON DETAIL 2 CLAMP-ON DETAIL 3 orst couny SHESEéNo-
BRY BURLESON




Access

No warranty of any

TxDOT assumes no responsibility for the conver-
incorrect results or damages resulting from its use.

"Texas Engineering Practice Act".

Zinc die cast or See Detail F for Access
Alum. or Galv. Metal alternate Pole Cap Back plate  compartment Back plate Compartment
Cap with min. of 3 D30 \‘y\
set screws 3%" dia Hook for ) |
\E/\ hanging wire l,
SR B =t . s WA= W
= ’ =R = .
[‘EC\ompL 2" dia Pole - ot % L] Y6
threaded Handho le ot 7
¥ Coupling Frame Round Pole Polygonal Pole
Luminaire Arm ~ NPSL \
threads MD-4 DETAIL J
< ) Tab Ya* dio Yyx @ =="-- Y
7 ES * e out Tab and
DETAIL A / Pole p . =

—_— i 7 SECTION X-X slof Ring, %" x 2 '»" ASTM A572 Gr 50
for pote with fuminatre) POLE COUPLING DETAII— —DETAIL G Opening for access compartment shal l

—_— . . Back plate
3/ 0 'q Hook ] . be no more than Y inch wider than VAR it S 3
w{aor dh‘o?wgicr)wog wire See Detail G the access compartment itself. J' x A" x 176 %

for Handhole Weld steel sftrip M-1020 or sheet A-569

is made by TxDOT for any purpose whatsoever.

sion of this standard to other formats or for
_o"

The use of this standard is governed by the

kind
307

DISCLAIMER:

i Zinc die cast See Detail F for \
A . or Alum. or alternate Pole Cap %"
? | GL“C’? A Galv. Metal Cap 3" dia Hook for Burndy #KC22J12T13, % I,/
A\ Handho | e with min. of L T hanging wire Blackburn TTC, MD-5 AT | _ 12 circuit 600 volt
& 3 set screws i © or approved equal. 1

6 +1"

23’

DATE:
FILE:

% | T J] -
= \L & g8l compression Type HD terminal block
%" Dia. 5 Vzvlgé GCO??L44*#89 g (2 req’d)
u_' Bolt or — H’ 19 or max.
: Screw : i 2
. Clamp-on arm . #8-32 —
- o for LI)LSN o See Detail A v V0 dia Split lockwasher, mtg. holes g: 7T Phil. Pan HD. scres, #8-32 x 1l/"
o k e for regular e o1+ - !/," stainless for optional \ self-tap Type "F", stainless steel
o o Handhole Frame Pole Cap & Nut 6 circuit \ g8 (4 req’ d)
% "x 2" Min. \ o terminal N oL 27"
(k= - Hex. nut, 2" - 13NC block
Y6 SN stainless ?— N X
DETAIL B Lo DETAIL C SECTION Y-Y .
P %eglo ook S=S==———= COPPER GROUND ot p" crearonce
3 (If ILSN applied) (optional) ~_ /2
e #10-32 hole for copper
" " See Detail G . See Detail G A N / ground connector
L oof 4"x 6 For Handhole Weld L of 4'x for Handhole Weld 480 =Y CONNECTOR mtg. holes ~
I.D. Handhole <~ 6" I.D. 2 {7‘/4” R for luminaire
Threaded Sfrop\ Handhole cover Handho | e Handnole cover _ L double fuse 6"
3w . - 12g min. 12g min. bl " dia block (see
e ' x 1 FﬁMmﬁ\ _ _ o T Bar for tes 3 & 4) o
3%" dia bolt %" dia bolt i - . notes -
z q v or screw g or screw N q \<\5 hanging 4" x 6" hand
i ) — Ly wire and 7 hole opening
Ho}r}dho\e Frame Ho}r}dho\e Frame J-Bolt Tab and
R 7" x 2 min R %" x 2 min * attachment slot
- ; Fixed mount arm for Fixed mount arm for L A \-@
© | single mast arm §| single mast arm i
N assemblies or first assemblies or first 2" dia
©|— ® © arm on dual mast ® © arm on dual mast @ (6] '/ threaded ACCESS COMPARTMENT
R ( arm agssemblies arm assembl ies coupling
[ + F + - -
\Z/ N \ 2 : Z per NOTES:
™ Clamp- T~ _ dual mast _—
p-on arm for Clamp-on arm for
® ® second arm on dual ® ® second arm on dugl ° ® gggemb\y 1. The cover shall be one piece formed from ABS plastic, shall be a
R v v mast arm assemblies v m mast arm assemblies—— 4 m pear | gray color, and shall be suitable for exposure to harsh
E%\{P 9\? %\L {P sunlight and extreme weather. Cover shall latch with two screw
2" dia threaded 2" dia threaded latches and shall fit tightly to the enclosure ring to create a
\—/coup\ ing - 2 per \\_/Coup\ ing - 2 per SECTION V-V rainproof seal. Latch screws shall be 1/4-20 stainless flat
A dual mast arm N dual mast arm socket head screws with tamper proof feature.
assemb |y assemb |y
DETAIL D DETAIL E DETAIL F 2. The pole manufacturer shall provide with each pole a separate kit
- . . e — i (for 19’ pole with no ILSN consisting of: one cover with two latching assemblies, two terminal
= (for 30" pole with luminaire (for 24’ pole with ILSN sign : P Chat L strips (Marathon #985GP12CU or approved equal), four #8-32 x
and ILSN sign) R sign and no luminaire)
1 9 and no luminaire) 1 V4" self tapping type "F" stainless steel pan head screws, and
= S R = 3" +1° one ground connector (Blackburn TTC, Burndy KC22J12T13, or
o Anchor Bol+t Bol+t Base R . =TTy Ilsco SSS-5). The traffic signal contractor shall install the kit
. Bol+t Hole | Slot | circle Dime A%mugs; items in the field.
[ee] H H i "
© - DiameterDiameter| Leng Diameter] X Dg + Ve 2 C .
o|o 3. The screw hole spacing on the enclosure back plate shall be for
7 1 Y, 3" 17" 18" x 1 5" 13.4° Bolt Hole L g tfwo Marathon #985GP12 terminal strips, one Marathon #985GP06CU
= | 4 N Diameter (&} % _ terminal strip, and one Bussmann #BM6032B fuse block.
a) ccess 3/ " " " " 3/ o y I
| Compartment —— 1% Z 4 19 20" x 1 7 13.5 o= 4. Install one Bussmann #BMB032B, Lit+elfuse #L60030M-2C, or
o N e o . N " . @ Ferraz-Shawmut #30352 fuse block for poles where luminaires are
2 2 '/ 4 21 22" x 2 13.6 </ to be installed.
2 Yo" 2 Vo 5" 23" 24" x 2 'g" 13.7° g
Slot _ Texas Department of Transportation
/4" or 3g pole YVa" Length égéézfmerﬁ I Traffic Operations Division
:\q 3 " or 7g pole e " BASE PLATE PLAN
- | MD-3 at
o AL S i TRAFFIC SIGNAL
_ ase
B pole
| Plate SUPPORT STRUCTURES
MD-3 at ——
e x e “‘ or 79 @85% Min. penetfration MAST ARM POLE DETAILS
= 6 X 76 pole
@60% Min. penetration
17 100% pemetration within -N-
See Detail H RSB 6" of circumferential MA D 1 2
J base welds.
©7TxDOT August 1995 DN: NS ‘CK: Jsy ‘DW: FDN ‘CK: CAL
POI_ E EI_ EVAT ION 559 REVISIONS CONT |SECT JoB HIGHWAY
DETAIL H 12 0506 02| 025 FI 60
_ DIST COUNTY SHEET NO.
BRY BURLESON 84




No warronty of any

TxDOT assumes no responsibility for the conver-
sion of this staondard to other formats or for incorrect results or damages resulting from its use.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

FOUNDATION DESIGN TABLE NOTES: FOUNDATION SUMMARY TABLE @
REINFORCING EMBEDDED DRILLED_SHAFT ANCHOR BOLT DESIGN FOUNDATION @ Anchor t_>ol+ design de\_/elops the
FDN [DRILLED STEEL LENGTH-f+(4), (5, 1 DESIGN foundation capacity given under AVO.
TYPE | SHAFT TEXAS CONE PENETROMETER| ANCHOR | . | BOLT LOAD TYPICAL APPLICATION Foundation Design Loads. LOCATION N_ | FDN | NO- DRILLED(E‘EEFTT) LencTh ©
DIA |VERT | SPIRAL blows/ft BOLT | (diy| CIR [ANCHORIYOMENT[SHEAR . . IDENTIFICATION| BLOW foypprl o)
BARS | & PITCH[ g 15 40 DIA pia |TYPE K-ft |Kips (@ Foundation Design Loads are the /1. 24-A | 30-A | 36-A | 36-B | 42-A
Pedestal pole edestal mounted allowable moments and shears at
24-A 24" | 4- %5 |#2 ot 12" 5.7 5.3 4,5 Ya" 36 |12 % 10 1 cgniﬁol IeE » P the base of the structure.
30-A 30" 8- #9 |#3 ot 6" | 11.3 10.3 8.0 1 " 55 17" 2 87 3 [Mast arm assembly. (see Selection Table) @ Foundations may be |isted separately
36-A 36" [10- #o|#3 at 6" 13.2 | 12.0 9.4 1 %" | s5 19 | 2 131 5 [Most orm ossembly, (see Selection Toble) of ?533$?3n°3ﬁ3r3§33. *gugr;?;':'?;é*gre
' ' ' 4 30’ strain pole with or without luminaire. for the Contractor’'s information only.
Mast arm assembly. (see Selection Table)
36-B 36" [12- #9|#3 ot 6" | 15.2 13.6 10.4 2" 55 21" 2 190 7 Strain _pole taller than 30’ & strain @Field Penetrometer readings at a depth
pole with mast arm of approximately 3 to 5 feet may be
42-A 42" [1a-#o[#3 ot 6" 17.4 | 15.6 | 11.9 | 2V | 55 | 23" [ 2 271 9 |Most orm assembly. (see Selection Table) used to odjust shaft lengths.

@ If rock is encountered, the Drilled
Shaft shall extend o minimum of two
diameters into solid rock.

FOUNDATION SELECTION TABLE FOR STANDARD MAST Traffic Signal Pole @Eecirrclll lengths inﬂesign Table are
ARM PLUS [LSN SUPPORT ASSEMBLIES (ft) To allow inferpolation for ofher ..
FDN 30-A FDN 36-A FDN 36-B FDN 42-A foot for entry into Summary Table.
> MAX SINGLE ARM LENGTH 32 48’
ES 24" X 24’ £ ANCHOR BOLT & TEMPLATE SIZES
Lt 28 X 28’ o B @BoLT| TOP |[BOTTOM | BOLT Rz R
I"’ MAXIMUM DOUBLE ARM 32° X 28 32° X 32° 2 IN. LENGTH | THREAD | THREAD | CIRCLE
%2 LENGTH COMBINATIONS 36° X 36° : Y, 1" -g" 3" _ 12 ¥, 7 Ve" 5 5%"
8; 40° X 36° EL, 1 Vz" 34" 6" q" 17" 10" 7
44" X 28’ 44" X 36’ g 1 Y | 3°-10" 7" 4" 19" 1M Ya" | 7 "
> |MAX SINGLE ARM LENGTH 36’ 44’ @ 2" 4 -3" 8" 5" 21" 122" | 82"
Ea 24 X 24° -E 2 |/4" 4’ -9" 9" 5 Vz" 23" 13 ;/4.. 9 |/4..
an 28" x 28 = @ Min dimensions given,
| MAXIMUM DOUBLE ARM 32 X 24° 32 X 32' longer bolts are acceptable.
ool LENGTH COMBINATIONS 36" X 36°
=z Use average N value over
g= 40° x24’ 40’ X 36’ ;;ge;ggd‘fggg%t’f the TOTAL DRILLED SHAFT LENGTHS
- 44" x 36’ N :
Ignore the top 1’ of soil. Condulit ‘
EXAMPLE: . GENERAL NOTES:
. . . Steel Template —t N *
gngsggghsﬂggéE? xén?‘osgegg" g??ﬁnﬁ?:ﬁm Span Wires with holes /i " greater (\ g5 S Do S Design conforms to 1994 AASHTO Standard
another arm up to 28° .. than bolt diameter / Specifications for Structural Supports for
kgmlr(‘g;):?onol) Highway Signs, Luminaires and Traffic
2. For 100mph design wirjd speed, foundation I A spiral Signals and interim revisions thereto.
36-A can support a single 36° mast arm. Egggroggggr Er’vové*s to — O T Reinforcing steel shall conform to Item 440,
" - ’ " N . "
Ié4'r0+r:k0.l’ n;[rr;.el locations using #3 vertical Reinforcing Steel”.
ircu _
Top Template y 9y o Swoy Coble éggpg:iggl;?;gr?gn*red ?S,.';pg:: “ﬁegﬁgﬁ?go, Bars Concrete shall be Class "C".
eavy Hex c . . .
a§ Nut (Typ) £ SO rnat 1wo bc:rl]*rssore n E?g?:??gf gggéleﬁz ut > B?é,;egé::me Threads for anchor bolts and nuts shall be
o2 2 Flat Washers 2 ension from the sSpan encasement | rolled or cut threads of 8UN series up to 2"
s per Anchor Bolt : Wire loads. . in diameter or UNC series for all sizes. Bolts
i _TOP_VIEW and nuts shall have Class 2A and 2B fit tolerances.
y ~ Va" to 5" of Calvanized nuts shall be tapped after galvanizing.
TJ 07 TN bolt shank shall ] w e .
c y = = =] . o) Anchor bolts that are larger than 1 in diameter
5 TYPICAL STRAIN POLE = gggéﬁgieobove *553 shal | conform to "alloy steel" or "medium-strength
c d ASSEMBLY =] wﬂc’ mild steel" per Item 449, "Anchor Bolts". Anchor
9 In =1 .E-a bolts that are 1" in diometer or less shall conform
hd F<l ° s ' o to ASTM A36. Galvanize a minimum of the top end
LJ L LJ EENL : o I Steel c
T 8 BU : o t- LJ T;,';‘;‘.Jo‘fr; ee o thread length plus 6" for all anchor bolts unless
g §8|< Type 1[] M &l ' (Temporary) %¢ otherwise noted. Exposed washers and exposed nuts
o .y |= = Fi LC shal |l be galvanized. All galvanizing shall be in
50 o= + —Type 2 Xed 4, . ]]° accordance with Item 445, "Galvanizing".
gl eF % b omp ‘ m [ en h Conduit (See Layout ~l ez
I cSle R=d— @ Thick _ 8h<_ee+$ fordguom$+§r6 Bk Templates and embedded nuts need not be galvonized.
< 92 aralreeny Tmi ILSN The Ergimecr o 2Y N\ Lubricate and tighten anchor bolts when erecting the
Z.la rneh) min. S +i é tngineer. 1 or structure in accordance with Item 449, "Anchor Bolts".
3 L Supporting Lumingire required) -t c
rm .=
LV M Arm (optional) Sz\ ﬁggcl:r;or 5
2 n . L Cl~
2 Sides '\ £ Vertical Bars (See ICircular 92 *
c((i)rghrngrﬁree | Bottem Template (Typ) I ° gesigg T;Jble for size steel -8 7 Texas Department of Transportation
mi ottom template ) number) . emplate o |~
for FDN 24-A) i T E . Traffic Operations Divislon
o
HOOKED ANCHOR NUT_ANCHOR £ - ‘:E
(TYPE 1) (TYPE 2) T o e
8 Spiral, 3 flat turns b ol TRAFFIC SIGNAL
ANCHOR BOLT ASSEMBLY = top & 1 flat turn a Slo
. bottom. (See Design P B/ POLE FOUNDAT ION
5 Toble for size & pitch) e~
.‘H - w
© 0 Drilled o TS'FD'IZ
p ” ; Shaft Dia
Or'en'r anchor bolts orthogonal pa vertical bars may rest -
wT‘;‘h the fixed arm direcf?on to - on bO‘H‘OI’!’l Of-drl I led hole - ©TxDOT August 1995 DN: Ms ‘CK: Jsy ‘DW: MAO/MMF ‘CK:JSV/TEE
ensure that two bolts are in TYP l CAL MAST ARM k ‘;‘:.) gg*gglgrl\erlws firm enougn M 59 REVISIONS CONT |SECT JOB HIGHWAY
tension under dead load. . 11-98
concrete is placed. " 0506/ 02 025 FM 60
ASSEMBLY FOUNDATION DETAILS
BRY BURLESON 85
128
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DATE:

dgn

g &igMdQIDD HE2022.

i | 3323 BIBRIG2CRBRNO LentS

&

12"

48" 12"

7c

TAPE 3 COND. (SPARES) BL

@
P
N ANAANNA

< SY— <—FY —

7c

ol

TAPE 2 COND. (SPARES)

o
N NANANANA AN

4 SECTION HEAD

Tw

G 7c

BK
(0]
R

TAPE 2 COND. (SPARES) W/BK

G

N NANANANANAN

4 SECTION HEAD

ANCHOR BOLTS
(as supplied with cabinet)

CONDUIT TO POWER SOURCE
(as shown on the plans)

30 \ ] — "U" BAR
i nr 1M1 m/ |
. | [ s

5 N\
o o 24"
JIN
6" - o ol
i -

>/77AN

NNV
e

U Y
K CONDUIT TO GROUND BOX
(

as shown on the plans)

CONTROLLER PEDESTAL
(SIDE VIEW)

VIS

46" =

COPPER GROUND ROD

CONTROLLER PEDESTAL
(TOP VIEW)

NOTES:

1.

11.
12.

Concrete shall be Class B in accordance to ltem 656 with #4 rebar. Rebar shall have a minimum of 2" cover and
spaced a maximum of 12" C-C for the horizontal spacing and a maximum of 8" C-C for vertical spacing between
horizontal bars connecting the vertical support "U" bar for the pedestal. A minimum of two "U" bar supports shall be
used with one on each of the outside narrow pedestal side. If the pedestal is widened to support additional cabinets,
an additional "U" bar will be added between each cabinet. The "U" bar shall open upward as shown in the detail with
the middle portion of the "U" bar tied to the foundation footing.

When installing the foundation on existing concrete or when the foundation abutes existing concrete, vertical and
horizontal dowels shall be #4 with a minimum of 2" cover and spaced a maximum of 24" C-C and a minimum depth
of 4" when connecting to the existing concrete.

Expansion and contraction joints shall be constructed between adjacent horizontal concrete surfaces using 1/2"
expansion joint material.

The lower footing portion of the foundation shall have a minimum depth between adjacent concrete surfaces of 12".
Install 5/8" diameter copper-clad by 10' long ground rod through the foundation with 2" to 4" of exposed rod for
termination, and connect the rod with a minimum #8AWG stranded bound jumper to the foundation rebar.

Install minimum of one 2" PVC and two 4" PVC conduits between the traffic signal controller foundation to the
designated ground box, or as shown in the plans or approved by the Engineer. Minimum clearance between adjacent
pipes shall be 1.5 inches, and all conduit ends shall have bell ends and be sealed per ltem 618.

When placing more than one cabinet on this foundation, widen the raised cabinet foundation to accommodate

the width of each additional cabinet with a minimum of 6" air gap between adjacent cabinets, and connect the
cabinets with a minimum of one 2" conduit, or as shown in the plans or approved by the Engineer.

Contractor shall use approved anchor bolt as designated by the cabinet vendor that meet the requirements of

Iltem 449. J-bolts are shown, but wedge anchors as designated by the cabinet vendor are allowed.

Chamfer all exposed corners of the concrete foundation.

Unless shown in the plans or approved by the Engineer, the cabinet doors shall open away from the nearest traffic,
and shall have a minimum of 4' of clearance through the entire swing of the door.

Caulk the joint between the foundation and the cabinet per Item 680.

Load side traffic signal cable terminated at the base of a signal pole should only have one conductor under one lug
screw unless approved by an Engineer. If a single line side conductor supplies power to more than one load side
conductor, a jump should be used on the line side, and no more than two conductors should be under lug screw.

25"

25" —=
DETAIL OF BAR "U"

48"
10
o Ll _;12,,4_{
= |

= L

CONTROLLER PEDESTAL
(FRONT VIEW)

PRINT DATE REVISION DATE

06/28/2022
®
~ Texas Department
~ ; © 2022
I of Transportation
Bryan District

CONTROLLER PEDESTAL AND
SIGNAL WIRING DETAIL

FED. RD.

DIV. NO. PROJECT NUMBER

HIGHWAY NUMBER

6 SEE TITLE SHEET FM 60
STATE DISTRICT COUNTY
TEXAS BRY BURLESON
CONTROL SECTION JoB SHEET NO.
0506 02 025 86
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6/21/2024

DATE:

Grounding
bushing for
— RMC. Bell end

24" Diameter

arill shaft—~_|

A

1

Apron-Ful |

Depth of box

9" Aggregate

Ground fitting for
No. 3 box PVC (4)
Reinforcing No. 3 10"
steel Reinforcing
steel (typ)
[
> F— T T ~.
le— Class A A A+
Concrete Apron o
L
A 2T
RN
1 1 N
- o
1 1 1
T fill
1 1 1 .
Ground i i j =
box o . t
] Tl o RMC thc
Class "C" B | N :
concrete —s{" 1" i
; i
1
1
PLAN VIEW SECTION A - A

APRON FOR GROUND BOX CO-LOCATED WITH ELECTRICAL SERVICE

(1) Uniformly space ends of conduits within the ground box. Position ends of conduits so
that ground box walls do not interfere with the installation of grounding bushings
or bell end fittings

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

(3) Place aggregate under the box, not in the box. Aggregate should not encroach on the
interior volume of the box.

(4) Install a grounding bushing on the upper end of all RMC fterminating in a ground box
Ground RMC elbows when any part of the elbow is less than 18 in. below the bottom of
the ground box. Install a PVC bushing or bell end fitting on the upper end of all PVC
conduits terminating in a ground box.

Ground box apron requirements based on ED(4)-14.

Foundation requirements based on ED(7)-14

Per Item 624, the cost of the apron is subsidiary to the item. The additional apron around
the foundation of the electrical service will be subsidiary to Item 628

y 4

®
Texas Department

of Transportation
Bryan District

© 2022

CO-LOCATED ELEC. SERVICE/
GROUND BOX DETAIL

FED. RD.
DIV. NO.

PROJECT NUMBER

HIGHWAY NUMBER

6 SEE TITLE SHEET FM 60
STATE DISTRICT COUNTY
TEXAS BRY BURLESON
CONTROL SECTION JoB SHEET NO.
0506 02 025 87




No warranty of any

TxDOT assumes No responsibility for the conversion

"Texas Engineering Practice Act".

The use of this standard is governed by the
kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

$TIMES

6/21/2024

DATE:=

REFLECTOR UNIT SIZES FOR DELINEATORS
DELINEATORS D & OM DESCRIPTIVE CODES
AND OBJECT MARKERS
SIZE 4 DOUBLE
SIZE 1 SIZE 2 SIZE 3 SINGLE INSTL DEL ASSM  (D-XX)SZ X (XXXX) XXX (XX)
H N NUMBER OF REFLECTORS
4" 3 4" 3" S = Single
— ——— - > D = Double
v — [Tel ] - COLOR OF REFLECTORS
o : . E el = W = White
> © = ® : B z S B < - Y = Yell
o B S ? N o - = © 3 TV ek R - Rea
o DEVICE 1 & R ' R I 22 L YD
N R ! - DEVICE 3 | & = REFLECTOR UNIT SIZE
H : ~ :, . = 1 or 2
[ AN - = g 5 o Y
. L . . ° TYPE OF POST OR DELINEATOR
c 3" 1 Ve 4"+ Ve 5 3 o WwC = Wing Channel Post
e < — A ° ° YFLX = Yellow Flexible Post
B 3"+ Ve " o WFLX = White Flexible Post
2 6" + Vg " = BRF = Barrier Reflector
[
o TYPE OF MOUNT
g 3 GND = Embedded (drivable or set in concrete)
o 1-Size 2 reflector 1-Size 1 reflector 2-Size 2 reflector 2-Size 1 reflector CTB = Concrete Barrier Mount
% unit unit units units GF1 or GF2 = Guard Fence Attachment
© SHEETING Yellow, White or Red Type B or C reflective sheeting SRF = Surface Mount
5 DIRECTION
[ 1. Size 1 and 4 - Direct applied reflective sheeting for use on flexible SHEETING Yel low, White or Red Type B or C Reflective Sheeting If Required
5 post (fix). BI = Bi-Directional
2 NOTE . . POST TYPE we YFLX, WFLX we YFLX, WFLX BR - Bi-Directional with red on back
C 2. Size 2 and 3 - For use on wing channel (wc) post only. Use approved
5 metal, plastic or fiberglass backplate with 17/64" mounting holes. MOUNT TYPE GND GND, SRF GND GND, SRF INSTL OM ASSM (OM=XX)  (XXXX) XXX (XX)
5 Tu . 28 IREALS
.
5 OBJECT MARKERS TYPE OF OBJECT WARKER
2 v 2, 3,
L Type 1 (OM-1) Type 2 (OM-2) Type 3 (OM-3) Type 4 (OM-4) NUMBER OF REFLECTORS OR DIRECTION
& X = 3-Size 2 reflector units (Type 2 only)
Y = 1-Size 3 reflector unit (Type 2 only)
5 OM-1 OM-2X OM-2Y OM-27 OM-3L OM-3R OM-3C OM-4 Z = 3-Size 1 or 1-Size 4 reflector unit(s) (Type 2 only
» L = Left Side (Type 3 Object Marker only)
E 3 R = Right Side (Type 3 Object Marker only)
4" 6" C = Center (Type 3 Object Marker only)
[
& EW; Em; — Lo TYPE OF POST
. : N N 12" 12" WC = Wing Channel Post
2 ;5 %{$: §€f WFLX = White Flexible Post
5 2 ;é > ¢ . y . N d " TWT = Thin Walled Tubing
2 DEVICE {@7 « N - \\é TYPE OF MOUNT
© pe) K S (<‘\< GND = Embedded (drivable)
5 /Ql ::@ = N4 AX S o o SRF = Surface Mount
0 < -
c 4 ° 2l 2] M WAS = Wedge Anchor Steel
° A ° 45° WAP = Wedge Anchor Plastic
[0} o o
0 ° o 6" “ DIRECTION
c S 3 b If Required
£ N & > BI = Bi-Directional
5 3-Size 1 reflector
o
3-Size 2 reflector 1-Size 3 reflector units DEPARTMENTAL MATERIAL SPECIFICATIONS
it i 1-Size 4 reflect
units unit or Iretlze 4 retiector FLEXIBLE DELINEATOR & OBJECT MARKER POSTS ]
unit DMS-4400
(EMBEDDED & SURFACE MOUNT TYPES)
. Alternating acrylic black and retroflective .
SHEETING | vellow-Type B or C Sheeting Yellow - Type B or C Sheeting Sellow s Type B, or Cp Sheeting Red -Type B or CpSheefing SIGN FACE MATERIALS DMS-8300
o| POST TYPE TWT we we WFLX TWT ™wT DELINEATORS, OBJECT MARKERS AND BARRIER
3 REFLECTORS OMS-8600
S| MOUNT TYPE WAS, WAP GND GND GND, SRF WAS, WAP WAS, WAP
N
~ a
E BARRIER REFLECTORS (BRF) CHEVRONS ONE DIRECTION LARGE ARROW NOTE:
T
x Delineator and object marker
m
a GF1 GF2 CT8 substrates and sign substrates
g shal |l be 0.080" Aluminum sign
3 blank fto conform to ASTM B-209
3 Alloy 6061-T6 or approved
H DEVICE i
E_ DEVICE alfternative.
w0
4 ® Traffic
£ é Safet;
y
E ‘ ‘ ‘ ‘ Wi-6 l Texas Department of Transportation sDivisdiond
E DEVICE Wi1-8 tandar
()
— DEL INEATOR &
S 18"x 24" X 30"x 36 36" x 48 48" x 24" 60" x 30"
3 SIZE (W x L) (Conventional) (Co(ngveernsfx\;em)o\ (Expressway) | (Freeway) SIZE (W L) (Conventional) (Expressway & Freeway) OB\JECT MARKER
g 1. Barrier reflectors shall meet the requirements
k: of DMS 8600. VOUNTING. HE LGHT 40" o 7o 70" only JOUNT NG HE LaHT o MATERTAL
"§ 2. Approved Barrier Reflectors are |isted on the DESCR I PT ION
£ "Barrier Reflectors" Material Producer List 1. CHEVRON (W1-8) signs and ONE DIRECTION LARGE ARROW (W1-6) Signs
§ at: www. txdot. gov. shall be installed per Sign Mounting Details (SMD) Standard D & OM ( 1 ) - 20
Sheets and paid under Item 644 (Small Roadside Sign Assemblies). . doml-20.d L TXDOT < TXDOT | ow: TXDOT L TXDOT
&l smeeTing Yellow, White, Red NOTE FILE doml-20. dan. o [ex [ox [cx
G 2. When there is a need to increase conspicuity, the Texas version of ©rxoor_ Auqust 2004 Sl Ll i o
i i ini : ’ REVISIONS 0506| 02 025 FM 60
G wote I- Hefleotive sheeting snoll have o minimum the ONE DIRECTION LARGE ARROW sign (WI1-9T) moy be used instead of 1009 3-15 e = =
imension o inehes and - minimum surtace the ONE DIRECTION LARGE ARROW (WI-6). 16 1-20 :
£ area of 9 square inches. 4-10 BRY BURLESON 88
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"Texas Engineering Practice Act"
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DISCLAIMER:

$TIMES
c:\pwworkingdir\freese-pw.bentley.com freese-pw-01\dms33238\dom2-20.dgn

6/21/2024

DATE:
FFILE: :

POST TYPE AND SUPPORT FOUNDATION DETAILS TYPE OF BARRIER MOUNTS
WING CHANNEL (WO FLEXIBLE POSTS (YFLX, WFLX) WEDGE ANCHOR SYSTEMS GUARD FENCE ATTACHMENT
GND GND SRF WAS WAP GF1 GF2
@) @) — — Ls Attached to
< post or block
— — ] ] e . b — }rﬁ}
4] Reflective ([ /] i (Approx.) . i i
. Reflective material Y c Lo
o material * ] ) ( —_—t  — - = |l ot |
8 - ? -/ + - . } }
o [0} C © E [
° £ 2 N Lo -
Ground ° = ) ~ Lo o
. L] . C = B i
Line \\ ° 12 15" 1 2 o ¥ i i <
o C —_ 1T
o ) o— L_J
: S|
° 17" — ]l
° Post Post 27| 30" — 20"
E —_— 1
§ ///////:;%/)
N CONCRETE TRAFFIC BARRIER (CTB)
O
— &= ° Place Barrier Reflector
§ o 12" Dia. 12" Dia. on top or on side(s) of
E CTB.
: o Base O
H ° p °
Stub : . Q 30
NOTES EMBEDDED SURFACE MOUNT STEEL PLASTIC
1. Embedded Wi Ch I (We) NOTES
: rgsi oef'or‘wmr?wo ggnised for 1. See "Flexible Delineator and Object Marker Posts"
P prio Y Material Producer List for approved devices.
Type 2 Object Markers and
Delineators only. 2. Install per manufacturer’s recommendations. NOTE
2. 1.12 Ibs/ft steel per ASTM A 3. Post length may vary to meet field conditions. 1. Instal |l per manufacturer’s recommendations.
1011 55 Gr. 50, or ASTM A499. 4. When using yellow delineators with flexible posts GENERAL NOTES
to separate opposing direction of tfravel, such as 1. Place delineators on a section of roadway at a consistent
ggm;gﬂ(\)@e or median use, the flexible posts shall distance from the edge of pavement.
2. Where a restriction prevents consistent placement from the
TYPES 1,3, AND 4 OBJECT MARKERS CHEVRONS AND ONE DIRECTION DELINEATORS AND TYPE 2 mimigg ?222vrmg:‘;icid;2eogfjﬁ;*igsgfdiﬁogmke“ in line
| | | o
AND CHEVRONS LARGE ARROW SIGN OBJECT MARKERS
3. When Type 2 object markers and delineators are more than
8’ -0" from the edge of the pavement, it may not be possible
to maintain a height of approximately 4’-0", If this is the
' case, place the obJect marker or delineator as close fto the
— desired height as possible.
D 4, Install all delineators, object markers and barrier reflectors
[ in accordance with the manufacturer’s recommendation
2 5. Barrier reflectors should be installed a minimum of 18 inches
E above the edge of the pavement surface.
5=
=5 O
> ! 6. Diagonal stripes on Type 3 object markers shall slope down
‘ 8 ~ tfoward the inftended fravel lane.
Q Pavemen+t
g -
) . = N e Zame
N . + ~ P‘Wime”* _ u l Texas Department of Transportation S‘:;‘j'fd"a’;’d
< avemen surface —
surface
Ground
Grouna Line OBJECT MARKER
Ground Line
o L™ INSTALLATION
2'-0" to 8'-0" or |
T in front of object
NOTE NOTE being marked D & OM (2) _20
Mounting at 4 feet to the bot+om Chevrons 30" x 36" and larger shall be j
of the chevron is permitted for mounted at a height of 7' to the bottom FILE:  dom2-20, dgn. on: TXDOT _ Jex: TXDOT [ow: TXDOT [ cks TXDOT
chevrons that will not exceed of the chevron. Chevron sign and ONE ©7TxDOT  August 2004 CONT |sECT J08 HIGHWAY
a height of 6’ -6" to the top of DIRECTION LARGE ARROW sign (W1-9T)shall See general notes 1, 2 and 3. REVISIONS 0506| 02 025 FM 60
the chevron (sizes 24" x 30" and be_ instal ‘e(_j per SMD standard sheets and 10-09  3-15 DIST COUNTY SHEET NO.
smal ler) paid under item 644. 4-10  7-20 BRY BURLESON 89
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The use of this standard is governed by the
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of this standard to other formats or for incorrect results or damages resulting frpm;ifs uqem

DISCLAIMER:

$TIMES
c:\pwworkingdir\freese-pw.bentley.com freese-pw-01\dms33238\dom4-20.dgn

6/21/2024

DATE:
FFILE: :

CROSSOVERS FREEWAY DELINEATION FOR RAMPS AND TYPICAL APPLICATION OF
ACCELERAT}[ON/DECELERAT}[ON LANES DEAD END BARRICADE
{-<+— Dead End
107 ‘ o o \ Barricade
|
| -\\
‘ | Optional type 4
100 } | object markers
D g D usual ‘ }
|
o |
| \
4 Type [-A . ! |
RPM’s at 20 D +— Double | |
spacing —] yel low |
delineator |
|
Double D D ‘
vel low | — Type II-C-R %‘
. RPM’s at 10’ |
delineator —4— —- | X
spacing |
. R
1 0 1 & .
2 Warning devices
5 & R as per D & OM(3)
@ @ > % or Additional
devices as
[~
D D & R necessary s
X = Spacing of white
del ineators for
D D acceleration or
Py R deceleration lanes
is approximately 100 f+t.
2 B |
DETAIL 1 DETAIL 4
TYPICAL DEAD END
BARRICADE INSTALLATION
FOR CULVERTS | 8’ |
WITHOUT MBGF ) |
A W N y & &
A WA N XY & &
. N + max.
T ogp Tenaen S N W N
100" mox spacing [N WA N l MY Ly M
Ramp curves-
Use del ineator Cent +
OM-2 1o be I OM-2 fo be spacing table Tem e‘r E
placed if safety placed if culvert ("Straightaway NOTES rave anes
end tfreaftment headwal | is greater spacing” does
is less than 15’ than 20’ in length
from travel Iane. D and is less *hog Bzf‘.‘gng‘g;; 1. Barricade striping shall be red and white reflective sheeting for all permanent
15 from travel should be on road closures.
lone or within fhe outside of 2. Barricade striping is red and white sloping toward the center of the roadway.
clear zone curve.
3. Type 3 Barricade Supports should be anchored to soil or pavement as descr ibed
in compliant Work Zone Traffic Control Devices List, section D.2.f and D.Z2.Q.
DETAIL 5
I DETAIL 3 "
%@ Traffic
m OM-2 fo b Safety
~—— OM- o be . ivision
placed if culvert LEGEND l Texas Department of Transportation Standard
« 1
D :iggw?!}/‘ w‘fiorr‘wess é Bidirectional Delineator
T
travel lane or >l Delineator DELINEATOR &
within the clear !
zone ’ o3 OBLJECT MARKER
4 PLACEMENT DETAILS
( | Barricade
= | Sion D & OM(4) -20
DETAIL 2 OM-2 FILE:  dom4-20, dgn. bN: TXDOT ‘cx: TXDOT‘DW:TXDOT ‘m TXDOT
©7TxDOT  August 2004 CONT |SECT JoB HIGHWAY
%I Double Delineator 3-15 revisions 0506| 02 025 FM 60
-20 DIST COUNTY SHEET NO.
BRY BURLESON 90




is made by TxDOT for any purpose whatsoever.

No warranty of any kind
incorrect results or damages resulting from its use.

"Texas Engineering Practice Act'.

is governed by the
TxDOT assumes no responsibility for the conversion of this standard to other formats or for

The use of this standard

DISCLAIMER:

DATE:
FILE:

I. STORMWATER POLLUTION PREVENTION-CLEAN WATER ACT SECTION 402 IIT1. CULTURAL RESOURCES VI. HAZARDOUS MATERIALS OR CONTAMINATION ISSUES
TPDES TXR 150000: Stormwater Discharge Permit or Construction General Permit General (applies to all projects):
required for projects with 1 or more acres disturbed soil. Projects with any Refer to TxDOT Standard Specifications in the event historical issues or Comply with the Hazard Communication Act (the Act) for personnel who will be working with
disturbed soil must protect for erosion and sedimentation in accordance with archeological artifacts are found during construction. Upon discovery of hazardous materials by conducting safety meetings prior to beginning construction and
[tem 506. archeological artifacts (bones, burnt rock, flint, poftery, etc.) cease making workers aware of potential hazards in the workplace. Ensure that all workers are

List MS4 Operator (s) that may receive discharges from this project. work in the immediate area ond contact the Engineer immediately. provided with personal protective equipment appropriate for any hazardous materials used.

They may need to be notified prior to construction activities. Obtain and keep on-site Material Safety Data Sheets (MSDS) for all hazardous products

E No Action Required D Required Action used on the project, which may include, but are not |imited to the following categories:
1. Paints, acids, solvents, asphalt products, chemical additives, fuels and concrete curing
Action No. compounds or additives. Provide protected storage, off bare ground and covered, for
2. products which may be hazardous. Maintain product labelling as required by the Act.
D No Action Required & Required Action 1. Maintain an adequate supply of on-site spill response materials, as indicated in the MSDS.
In the event of a spill, take actions fto mitigate the spill as indicated in the MSDS,
Action No. 2. in accordance with safe work practices, and contact the District Spill Coordinator
immediately. The Contractor shall be responsible for the proper containment and cleanup
1. Prevent stormwater pollution by controlling erosion and sedimentation in 3. of all product spills.
accordance with TPDES Permit TXR 150000
a. Contact the Engineer if any of the following are detected:
2. Comply with the SW3P and revise when necessary to control pollution or * Dead or distressed vegetation (not identified as normal)
required by the Engineer. x Trash piles, drums, canister, barrels, etc.
IV. VEGETATION RESOURCES * Undesirable smells or odors
3. Post Construction Site Notice (CSN) with SW3P information on or near ¥ Evidence of leaching or seepage of substances

Preserve native vegetation to the extent practical.
Contractor must adhere to Construction Specification Requirements Specs 162,

the site, accessible to the public and TCEQ, EPA or other inspectors. Does the project involve any bridge class structure rehabilitation or

replacements (bridge class structures not including box culverts)?

4. When Contractor project specific locations (PSL's) increase disturbed soil 164, 192, 193, 506, 730, 751, 752 in order to comply with requirements for
area to 5 acres or more, submit NOI to TCEQ and the Engineer. invasive species, beneficial landscaping, and tree/brush removal commitments. D ves Xl No
If "No", then no further action is required.
I1. WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS CLEAN WATER E No Action Required D Required Action If "Yes", then TxDOT is responsible for completing asbestos assessment/inspection.
ACT SECTIONS 401 AND 404 Are the results of the asbestos inspection positive (is asbestos present)?
Acti No.
USACE Permit required for filling, dredging, excavating or other work in any erron No D ves D No
water bodies, rivers, creeks, streams, wetlands or wet areas. 1. If "Yes", +then TxDOT must retain a DSHS l|icensed asbestos consultant to assist with
The Contractor must adhere to all of the terms and conditions associated with the notification, develop abatement/mitigation procedures, and perform management
the following permit(s): 2 activities as necessary. The notification form to DSHS must be postmarked at least
: 15 working days prior to scheduled demolition.
E No Permit Required 3. If "No", +then TxDOT is still required to notify DSHS 15 working days prior to any
scheduled demolition.
D Nationwide Permit 14 - PCN not Required (less than 1/10th acre waters or 4 i i i Lo
wetlands affected) : [n either case, the Contractor is responsible for providing the date(s) for abatement
activities and/or demolition with careful coordination between the Engineer and
D Nationwide Permit 14 - PCN Required (1/10 to <1/2 acre, 1/3 in tidal waters) asbestos consultant in order to minimize construction delays and subsequent claims.
,
D Individual 404 Permit Required V. FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED SPECIES, Any (.>+her evidence Tnd'\coﬂng possible hozofdous moJrerTo\s_or.’ corﬁromfnoﬂor? discovered
D Other Nationwide Permi+ Required: NWE# CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE SPECIES on site. Hazardous Materials or Contamination Issues Specific to this Project:
AND MIGRATORY BIRDS. D No Action Required E Required Action
Required Actions: List waters of the US permit applies to, location in project .
and check Best Management Practices planned to control erosion, sedimentation i i Action No.
and post-project TSS. D No Action Required E Required Action

1. The Clean Water Act, in part, requires that any spill of oil that could
enter a waterway, as defined by the Act, and that violates applicable

1 Action No. water quality standards or causes a film or sheen on water require

: reporting to the TCEQ and local authorities.

Contact the Bryan District Enviromnmental Section at 979-778-9766.

2. I Do not kill snakes or other onimals! If potentially hazardous material and/or contaminated media (i.e. soil,
. . . .. groundwater, surface water, sediment, building materials) are unexpectedly
2. Do not destroy nests on structures within the project Iimits. encountered during construction, immediately cedse work in the vicinity
3. . . . . and contact the Engineer.
Temporarily prevent the building of nests on any strutures that require
work within the project |imits during the construction timeframe. Refer to 2014 TxDOT Standard Specification Items:
4. . R R . . . 6.10 Hazardous Materials
This can be accomplished by application of bird repellant gel, nefting, 7.12 Responsibility of Hazardous Materials
. . . .. or removal by hand every 3-4 days.
The elevation of the ordinary high water marks of any areas requiring work
to be performed in the waters of the US requiring the use of a nationwide The nesting/breeding season for migratory birds is March 1 - September 1. VII. OTHER ENVIRONMENTAL ISSUES

permit can be found on the Bridge Layouts. Under the Migratory Bird Treaty Act (MBTA), it is unlawful by any means or
manner, to pursue, hunt, take, capture, [or] kill any migratory birds except
as permitted by regulation (16. U.S.C. 703-704). Neither the statute nor its

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

Best Management Practices: implementing regulations (Title 50, Code of Federal Regulations, Parts 10 . . : :
d 1(3, 21&.?T§WD+ um?Q*er}ﬂomo\ fo%ﬁ E)i.m'\(j]rcwtory b\';ds, ;hedumgufﬁor;zg(afoke E No Action Required D Required Action
. . . . e.g. killin capturing, or collecting) of migratory birds is a stric
Erosion Sedimentation Post-Construction TSS ITability cr?r’n?no\ offense that does ndt require knowledge of specific intent Action No.
on the part of the offender. Even when engaged in _an otherwise lawful . ‘ ® Design
D Temporary Vegetation D Silt Fence D Vegetative Filter Strips %g?géfgorfwﬁﬂ;ﬂ\ggwch the intent is not Killing of migratory birds, a violation | Division
: : i Standard
[] Blankets/Matting [[] Rock Berm [] Retention/Irrigation Systems . . . . . l.’-exas Department of Transportation
3. If caves or sinkholes are discovered, cegse work in the immediate area to
[] Mulch [] Triangular Filter Dike [] Extended Detention Basin verify the presence or absence of wildlife. E NV I RONME N TA L P E RM I T S
D Sodding D Sand Bag Berm D Constructed Wet!lands 4, BMPS for T and E species will be discussed at the preconstruction meeting. 7

Dlrﬁercepfor Swale DSVGW Bale Dike DWef Basin m ISSUES AND COMMI TMENTS

Mr. John D. Moravec
D Diversion Dike D Brush Berms D Erosion Control Compost Environmental Coordinator

[] Erosion Control Compost [] Erosion Control Compost [ ] Mulch Filter Berm and Socks The Bryan District Environmental Section can be contacted at (979) 778-9766 to Texas Department of Transportation E P ]: C
Bryan District

agssist with the removal of wildlife that will not leave on their own with
[ JMulch Filter Berm and Socks [ ] Mulch Filter Berm and Socks [ ] Compost Filter Berm and Socks ! ‘ X ‘ ‘ ‘ ! ! 2591 N. Ear| Rudder Freeway
gentle persuasion. Bryan, TX 77803 FILE: epic.dgn on: TXDOT  [ck:RG  [ow: VP ks AR
D Compost Filter Berm and Socks D Compost Filter Berm and Socks D Vegetation Lined Ditches Phone: (979) 778-9766 © Tx00T: February 2015 ot Tezer o8 o
. . Refer to 2014 TxDOT Standard Specification Item: Fax: (979) 778-9702 -
D Stone Outlet Sediment Traps D Sand Filter Systems 7.7.6 Project Specific Locations E-mail: John.Moravecetxdot.gov 121220 s o IONS 0506| 02 025 FM 60
[] sediment Basins [] 6rassy Swales T 05-07-14 ADDED NOTE SECTION [V. DIsT COUNTY SHEET NO.
70 17e 506, ADDED GRaser ewLEs. | - | BRY BURLESON o1
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