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Project Number: RMC 6420-87-001 Sheet
County: SMITH, ETC. Control: 6420-87-001

Highway: SH 64, ETC.

GENERAL NOTES:

GENERAL.

Contractor questions on this project are to be addressed to the following individuals:
Juanita Daniels-West Juanita.DanielsWest@txdot.gov
Steven Swindell Steven.Swindell@txdot.gov

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

All Contractor questions will be reviewed by the Engineer. Once a response is developed, it will
be posted to TxDOT’s Public FTP at the following Address:

https://ftp.dot.state.tx.us/pub/txdot-info/Pre-Letting%20R esponses/

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

The intent of this contract is to maintain, install, modify, remove, repair, and replace various
illumination systems and components.

Perform work as described in the plans and specifications at various locations in Anderson,
Cherokee, Gregg, Henderson, Rusk, Smith, Van Zandt, and Wood counties in the Tyler district
and as directed.

REPORT TO WORK IN THE TYLER DISTRICT ON THE THIRD (3RD) MONDAY OF
EACH MONTH UNTIL THE CONTRACT TERM HAS EXPIRED. A work order will be
submitted by email to the contractor four (4) working days prior to this date that will include
location sketches of repairs to be made. NOTIFY THE ENGINEER TWENTY-FOUR (24)
HOURS IN ADVANCE OF STARTING WORK.

Verbally notify the Engineer or designated representative by 8:15 A.M. on any day that work is
cancelled.

For this project, the contractor shall supply all materials except as follows:

. Standard single mast pole
. Standard double mast pole
. Mast arms
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. Transformer bases
. Luminaires and fixtures
. Luminaire Wall Packs

This material will be supplied by the Department. The contractor shall contact the Tyler District
Signal Shop at (903)510-9266 at least 24 hours in advance of picking up materials. Materials
will be picked up at 2709 W. Front St. in Tyler. The contractor will be required to sign for all
materials received prior to removing them from the premises.

Provide all other material not listed above.

Whether provided by the State or by the Contractor, install all materials in accordance with the
various items. Prior to final payment, return all unused material to the Tyler District Signal Shop
at the location listed above.

Remove all dirt, silt, rocks, debris, and foreign matter that accumulate due to the Contractor’s
operations as directed by the Engineer. Keep stream channels open at all times. This work will
not be paid for directly but will be considered subsidiary to the various bid items of this contract.

For this project, Replace Electrical Service shall consist of the replacement / installation of Type
A Electrical Service only. The department will supply any other types of Service Assemblies
that are required.

For this project, all ground boxes installed shall be TY A (122311) W / Apron.

The contractor will inspect, clean, adjust and make necessary repairs and replacement of
components to illumination systems as described in special specification 6000, Illumination
Maintenance.

ITEM 4. SCOPE OF WORK

The contract may be extended if in the judgment of the Engineer, the contractor has satisfactorily
fulfilled the terms and conditions of the contract in accordance with SP 004-002. If a time
extension is offered, the Engineer will set a deadline for completing agreements. This deadline
will be based in the time needed to re-let and award a new contract if no extension is agreed
upon.

ITEM 5. CONTROL OF THE WORK
If utility lines need adjustments during construction operations, modify operations and continue

the work in a manner that will allow others to make the utility adjustments. Additional working
time may be allowed for delays caused by these utility adjustments.
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Project Number: RMC 6420-87-001 Sheet
County: SMITH, ETC. Control: 6420-87-001

Highway: SH 64, ETC.

ITEM 7. LEGAL RELATIONS AND RESPONSIBILITIES

Concrete truck drivers and concrete pump operators are required to wash out only in designated
areas specifically constructed for eliminating run-off. Dispose of materials in accordance with
federal, state, and local requirements.

No significant traffic generator events identified.
ITEM 8. PROSECUTION AND PROGRESS

Working days will be computed and charged in accordance with Section 8.3.1.5., “Calendar
Day.”

Specific project locations will be incorporated into this contract by work orders at later dates.

The contractor shall work continuously to complete all work issued by individual work order in a
maximum of fourteen (14) calendar days. Liquidated damaged will be charged according to
Special Provision 000-1243 beginning on the 15" calendar day and will be charged until the
contractor completes the work order.

ITEM 416. DRILLED SHAFT FOUNDATIONS

Hand dressing of soil around the concrete foundations for luminaries will be required as directed.
Place the level of soil at a 6:1 slope or flatter, where possible, and extend it from the top of the
concrete foundation to the established grades. This work will not be paid for directly, but will be
subsidiary to Item 6000.

When necessary, provide a low clearance drilling rig to avoid overhead transmission line.
ITEM 421. HYDRAULIC CEMENT CONCRETE

The Engineer will provide strength-testing equipment.

Provide the Engineer with a mixture design report using Department-provided software in
accordance with Section 421.4.1., “Classification of Concrete Mix Designs,” of the standard
specifications. Include in the report the producer’s plant, all materials sources, and a unique
identification number for the design.

Air is not required on concrete cast-in-place elements on this project. If the Contractor proposes
the use of an existing concrete design containing air, the Engineer must approve the design in
writing before placement. If used, air testing will be performed in accordance with the
specifications.
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ITEM 500. MOBILIZATION
Call out work orders may have multiple locations spanning multiple days.
ITEM 502. BARRICADES, SIGNS, AND TRAFFIC HANDLING

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

Inspect and correct deficiencies each day throughout the duration of the Contract.

Provide at least one employee on call nights and weekends (or any other time that work is not in
progress) for maintenance of signs and traffic control devices. This employee must have an
address and telephone number near the project, as approved. Notify the Engineer in writing of
the name, address, and telephone number of this employee. The Engineer will furnish this
information to local law enforcement officials.

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

Refer to the traffic control plan sheets for traffic handling through the work area. Contractor may
vary the signing arrangement and spacing as necessary to fit field conditions; however, any

proposed changes in the traffic control plan must be approved before implementation.

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

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

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

Lane closures will not be allowed before 8 A.M. unless otherwise directed.

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

Maintain existing roadside signs within this project’s limits during this Contract. In order to
accommodate the grading or other operations, temporarily relocate these signs in accordance
with the TMUTCD as directed. Use ground-mounted sign mounts with two posts for all
relocated signs unless otherwise directed. This work will not be paid for directly but will be
subsidiary to the various bid items.

Provide truck-mounted attenuators (TMA) as shown on the appropriate traffic control plan
sheets. Provide a letter certifying that all TMA used on this project meet NCHRP 350 or
AASHTO Manual for Assessing Safety Hardware (MASH) requirements.

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

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

approved.

In Van Zandt County, lane closures will not be allowed Friday thru Sunday of Canton’s First
Monday Weekend.

Lane closures will not be allowed on IH 20 mainlanes. Lane closures will not be allowed on IH
20 frontage roads or adjacent to IH 20 on Saturday, Sunday, or after 12 P.M. on Friday.

Prior to beginning work, the Contractor and Engineer must agree on the allowable length of lane
closure.

All work required by these general notes will not be paid for directly but will be subsidiary to the
various bid items.
ITEM 610. ROADWAY ILLUMINATION ASSEMBLIES

Junction boxes, connectors, flexible conduit and fused disconnects for underpass luminaires will
not be paid for directly, but will be subsidiary to the various bid items.

For both transformer and shoe-base type illumination poles, provide double-pole breakaway fuse
holder as shown on the Texas Department of Transportation (TxDOT) Material Producer List.
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Category is “Roadway Illumination and Electrical Supplies.” Fuse holder is shown on list under
Items 610 & 620. Provide 10 amp time delay fuses.

ITEM 618. CONDUIT

Conduit placed on the underside of the bridge slab overhang must be anchored with conduit
straps at 5 ft. maximum intervals as shown on standard sheets ED(1) and (2)-14. Conduit hangers
will not be allowed in this location.

For this contract, all conduit shall be 2 inch. For road bores, all conduit shall be 2 inch PVC
schedule 80, unless otherwise directed by the Engineer. For trenched, all conduit used shall be 2
inch PVC schedule 40, unless otherwise directed by the Engineer. For above ground, all conduit

used shall be 2 inch ridged metal conduit, unless otherwise directed by the Engineer.

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

Place conduit in an area not exceeding 2 ft. in any direction from a straight line between terminal
points. The minimum depth of the conduit should be 2 ft. except when crossing a roadway where
the depth should not be more than 3 ft. nor less than 1 ft. below the bottom of the base material
when placed by the jacking or boring method.

Where conduit is to be placed under existing riprap, cut the existing riprap to neat lines as
directed and replace to match original condition after conduit placement.

Furnish TxDOT Representative an “as built” plan for each underground utility install / bore.
ITEM 620. ELECTRICAL CONDUCTORS

For both transformer and shoe-base type illumination poles, provide double-pole breakaway
fuse-holder as shown on the Material Producer List (MPL) found on the TxDOT web site.
Category is “Roadway Illumination and Electrical Supplies.”

Breakaway Fuse-holders are shown on MPL under Items 610 & 620.

Provide 10 amp time delay fuses.

ITEM 6000. ILLUMINATION MAINTENANCE

Junction boxes, connectors, flexible conduit and fused disconnects for underpass luminaires will
not be paid for directly, but will be subsidiary to the various bid items.
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ITEM 6185. TRUCK MOUNTED ATTENUATOR (TMA)

Shadow vehicles with truck mounted attenuator (TMA) are required on the traffic control plan
and TCP standards for this project. The Contractor will be responsible for determining if one or
more of these traffic control operations will be ongoing at the same time to determine the total
number of TMAs needed for the project. Additional truck mounted attenuators (TMAs) may be
required as deemed necessary by the Engineer.
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BASIS OF ESTIMATE

ITEM DESCRIPTION UNIT QUANTITY
500 MOBILIZATION EA 24
6185 |TMA (STATIONARY) DAY 100

ILLUMINATION SUMMARY
ITEM DESCRIPTION UNIT QUANTITY

6000 |REPLACE ABOVE - GROUND CONDUIT LF 10
6000 |REPLACE UNDERGROUND CONDUIT LF 150
6000 |REPLACE CONDUCTOR LF 15,000
6000 [INSTALL ELECTRICAL SPICE EA 15
6000 |ROAD BORE LF 200
6000 |REMOVE ROADWAY ILLUM ASSEMBLY (LED) EA 10
6000 |REPLACE HIGH MAST LUMINAIRES EA 12
6000 |REPLACE LUMINAIRE POLE EA 20
6000 |REPLACE LUMINAIRE ARMS EA 20
6000 |REPLACE ELECTRICAL SERVICE EA 10
6000 |REPLACE TIMBER SERVICE POLE EA 5
6000 |REPLACE STEEL SERVICE POLE EA 5
6000 |INSTALL GROUND BOX W/APRON EA 5
6000 |REMOVE GROUND BOX EA 5
6000 [INSTALL FOUNDATION EA 5
6000 |REPLACE TRANSFORMER BASE EA 20
6000 |REPLACE TRANSFORMER BASE COVER EA 5
6000 [INSTALL GROUND ROD EA 5
6000 |REPLACE WALL PACK LUMINAIRE EA 10
6000 |REPLACE FUSE EA 300
6000 |REPLACE BREAKAWAY FUSE HOLDER EA 50
6000 |REPLACE HAND - OFF - AUTO SWITCH EA 2
6000 |REPLACE CONTACTOR EA 2
6000 |REPLACE BREAKER PANEL EA 2
6000 |REPLACE CIRCUIT BREAKER EA 2
6000 |RAISE AND LOWER RING (HIGH MAST LIGHT) EA 2
6000 |REPLACE LUMINAIRES EA 250
6000 |REPLACE PHOTOCELL EA 150

QUANTITY
SUMMARY
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CONTROLLING PROJECT ID 6420-87-001

Estimate

DISTRICT Tyler
HIGHWAY SH0064

CONTROL SECTION JOB 6420-87-001
PROJECT ID A00190909
COUNTY Smith TOTAL EST. T
HIGHWAY SHO0064
ALT BID CODE DESCRIPTION UNIT EST. FINAL
500-6033 MOBILIZATION (CALLOUT) EA 24.000 24.000
6000-6003 | REPLACE ABOVE-GROUND CONDUIT LF 10.000 10.000
6000-6006 | REPLACE UNDERGROUND CONDUIT LF 150.000 150.000
6000-6009 | REPLACE CONDUCTOR LF 15,000.000 15,000.000
6000-6016 | INSTALL ELECTRICAL SPLICE EA 15.000 15.000
6000-6020 | ROAD BORE LF 200.000 200.000
6000-6025 | REMOVE ROADWAY ILLUM ASSEMBLY (LED) EA 10.000 10.000
6000-6042 | REPLACE HIGH MAST LUMINAIRES EA 12.000 12.000
6000-6043 | REPLACE LUMINAIRE POLE EA 20.000 20.000
6000-6044 | REPLACE LUMINAIRE ARMS EA 20.000 20.000
6000-6052 | REPLACE ELECTRICAL SERVICE EA 10.000 10.000
6000-6053 | REPLACE TIMBER SERVICE POLE EA 5.000 5.000
6000-6054 | REPLACE STEEL SERVICE POLE EA 5.000 5.000
6000-6057 | INSTALL GROUND BOX W/APRON EA 5.000 5.000
6000-6058 | REMOVE GROUND BOX EA 5.000 5.000
6000-6059 | INSTALL FOUNDATION EA 5.000 5.000
6000-6061 | REPLACE TRANSFORMER BASE EA 20.000 20.000
6000-6062 | REPLACE TRANSFORMER BASE COVER EA 5.000 5.000
6000-6064 | INSTALL GROUND ROD EA 5.000 5.000
6000-6076 | REPLACE WALL PACK LUMINAIRE EA 10.000 10.000
6000-6082 | REPLACE FUSE EA 300.000 300.000
6000-6084 | REPLACE BREAKAWAY FUSE HOLDER EA 50.000 50.000
6000-6093 | REPLACE HAND-OFF-AUTO SWITCH EA 2.000 2.000
6000-6094 | REPLACE CONTACTOR EA 2.000 2.000
6000-6097 | REPLACE BREAKER PANEL EA 2.000 2.000
6000-6099 | REPLACE CIRCUIT BREAKER EA 2.000 2.000
6000-6103 | RAISE AND LOWER RING (HIGH MAST LIGHT) EA 2.000 2.000
6000-6108 | REPLACE LUMINAIRES EA 250.000 250.000
6000-6109 | REPLACE PHOTOCELL EA 150.000 150.000
6185-6002 | TMA (STATIONARY) DAY 100.000 100.000
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

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

devices, construction pavement markings, and typical work zonme signs. the requlremenTS_of ISEA Awef|con National Standard for High-Visibility

The information contained in these sheets meet or exceed the requirements Apparel, " or equivalent revisions, and labeled as ANSI 107-2004 standord

shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). perf?rmonce for Qlcss 2 or 3 risk exposure. Closs.3 gcr@en+s 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

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

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

when flagging is used at night.

3. The Contractor may propose changes to the TCP that are signed and sealed

by a licensed professional engineer for approval. The Engineer may develop,
sign and seal Contractor proposed changes. COMPLIANT WORKZONE TRAFFIC CONTROL DEVICES

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

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

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

5. 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.

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

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

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)

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

8. All signs shall be constructed in accordance with the details found in the STANDARD HIGHWAY SIGN DESICNS FOR TEXAS (SHSD)
"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 shall
provide a detail to the Contractor before the sign is maonufactured. TRAFFIC ENGINEERING STANDARD SHEETS

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

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

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

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

devices. SHEET 1 OF 12
. . . . . . . é§§§§"® Traffic
13. Inactive equipment and work vehicles, including workers’ private vehicles g?@ﬂ
must be parked away from travel lanes. They should be as close to the ITexasDepartmenfOfTraHSPortaﬁon St’a‘;!:f:llaogd

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

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1)-21

FILE: be-21. dgn ohe TxDOT [cks TXDOT [ows TxDOT [ck: TxDOT

©TxDOT November 2002 CONT | SECT JoB HIGHWAY
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1,56
TYPICAL LOCATION OF CROSSROAD SIGNS BEGIN TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
T-INTERSECTION WORK
ROAD WORK % %G20-9TP ZONE
<= NEXT X MILES SIZE SPACING
. NEXT X MILES => TRAFFIC
(ODT’I‘OHO| 20-1oT % %R20-5T | FINES
620-2 see Note -lo DOUBLE ' . i
i ! and 4 % % R20-50TP| ot NS'gn Conventional| Expressway/ Posted SS|g|:1A
o ROAD WORK umber Road Freeway Speed [Spacing
1 q O <= NEXT X MILES or Series X
" * q X % G20-20T | WORK ZONE G20-1bTL Foot
X X X 4q
CROSSROAD g Exg? MPH | (Apprx.)
X X X | |
b * + INTERSECTED | Block - City <= | 10007 -1500 - Hwy X Cw22 48" x 48" | 48" x 48" 30 120
b b ROADWAY 1000' -1500° - Hwy = 1 Block - City CW23 35 160
} I >} Ccw25 40 240
ROAD WORK \ . N
<= NEXT X MILES 620-1bTR| ROAD WORK 4 CW1, CW2 i 329
NEXT X MILES => NEXT X MILES => . csd IND ’ ’ 50 400
END 80 imi | CW7, Cws 36" x 36" | 48" x 48"
G20-1aT . . Limit WORK ZONE R ’ ’ X X
(Optional ROAD WORK BEGIN BEGIN min. o G20-2bT % % CW9. CW11 55 5002
see Note _ _ SA WA ’ ]
1 ond 4 Gzo-23# WORK 620-5T | BR3P ks g cwi4 60 6002
* % G20-9TP | 7oNE
- -, 65 7002
" " . . . ADDRESS
1 May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. TRAFFIC _ Y / CW3, CWw4
G20-6T [4) ’ ] 2
(See note 2 below) % % R20-5T DE)IUNEELSE ﬁ CWS, CWS, 48" x 48" 48" x 48" 70 800
1. The typical minimum signing on o crossroad approoch should be @ "ROAD WORK AHEAD" (CW20-1D)sign and a T END cws-3, 75 9002
{620-2) "END ROAD WORK" sign, unless noted otherwise in plans. * % R20-50TP) wners, ROAD WORK CW10, CWi2 80 10002
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 620-2 3
with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under * *
"Typical Construction Worning Sign Size ond Spacing”). See the "Standaord 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 rood is low volume as per TMUTCD Part 5. This CSJ LIMITS AT T-INTERSECTION % For typical sign spacings on divided highways, expressways ond freeways,
information shall be shown in the plans see Part 6 of the "Texas Monual on Uniform Traffic Control Devices"”
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER 1. The Engineer will determine the types and location of ony additional traffic control devices, {TMUTCD) typical application diagrams or TCP Stondard Sheets.
AHEAD, LOOSE GRAVEL, or other appropriate signs. When odditional signs ore required, these signs will such as a flagger ond accomponying signs, or other signs, that should be used when work is o . . . .
be considered part of the minimum requirements. The Engineer/Inspector will determine the proper being performed at or near an intersection. /\ Minimum distance fl:om work area to first Ac_jvc_mce Wm_fmng sign nearest the
location and spacing of any sign not shown on the BC sheets, Traffic Control Plan sheets or the Work . . . . work area ond/or distance between each odditional sign.
Zone Stondard Sheets. 2. If construction closes the road ot a T-intersection, the Contractor shall place the "CONTRACTOR
4. The "ROAD WORK NEXT X MILES® (G20-1aT}sign shall be required at high volume crossroads to advise NAME " (G20-6T) sign behind the Type 3 Borricades for the road closure (see BC(10) also). GENERAL NOTES
motorists of the length of construction in either direction from the intersection. The Engineer The "ROAD WORK NEXT X MILES" left orrow(G20-1bTL) ond "ROAD WORK NEXT X MILES" rignht orrow 1. Special or larger size signs may be used @s necessary.
will determine whether a roadway is considered high volume. (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans.
5. Additional traffic control devices may be shown elsewhere in the plans for higher volume crossroads. 2. Distance between signs should be increased as required to have 1500 feet
6. When work occurs in the intersection areq, oppropriote traffic control devices, as shown elsewhere in advance warning.
the plons or as determined by the Engineer/Inspector, shall be in place.

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

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

DISCLAIMER:

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

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

WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS

DATE:
FILE:

|
= <> " X% %G20-9TP BwEéiRlly 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
ZONE crossroads at the discretion of the Engineer as per TMUTCD Part 5. See
BEGIN DO % %R20-57 |TRAFFIC STAY ALERT OBEY Note 2 under "Typical Location of Crossrood Signs”.
620-5T [ROAD WORK B .1 |NeT - FINES S WARNING
x % RoXTx e Cwi-a v i '_’Afsl DOUBLE N SIGNS 5. Only diamond shaped warning sign sizes are indicated.
CW20-1D NANE appropriate - ok STATE LAW
CW1-4R % % G20-6T "’:?:‘555 CW13-1P | wph % % R20 5°TP|£|"““' TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Stondord Highway
!\‘ggk . 620-10T % R20-3T% % Sign Designs for Texos" manual for complete Iist of available sign design
¢ 3X w20-10 CWI3-1P Type 3 Barricade or X X X X X Sizes.
fe——————=| - channelizing devices \
,I./. //Jn“““',, » q q q q q4 q q
\
<& / N p LEGEND
T o I —_— _ _ _ _ _ _ — Type 3 Barricade
|:> o ° ° <:| / / G:I ° ° [ |:>
4 O O °°0 I eoo -3 -] ° - - -
7 7 f — O OO | Channelizing Devices
P WORK / => /Seginning of SPEED P
i // = SPACE / | NO-PASSING Rt | e L— wor oone |2 2 | sign
x Chonnel izing csJ Limit b 0 line should 00 620-2bT ¥ %
) _De.wces . . cgordnr}a're >< >< See Typical Construction
When extended distonces occur between minimal work spoces, the Engineer/Inspector should ensure additional with sign Warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still G20-2 % % location NOTES X Spacing chart or the
within the project Iimits. See the opplicable TCP sheets for exact location and spacing of signs ond TMUTCD for sign
channel izing devices. The Contractor shall determine the appropriate distance spacing requirements.
AMP AYOUT OF FOR RK TREA F TH T to be placed on the G20-1 series signs and "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR WO BEGINNING DOWNSTREAM O E CSJ LIMITS BEGIN WORK NEXT X MILES" (G20-5T)sign for eooh specific project. SHEET 2 OF 12
l >l X XG20-9TP ‘ggsg STAY ALERT This distance shall replace the "X" and shall be rounded
r __BEGIN | [spEED OBEY to the nearest whole mile with the approval of the Engineer. gw Traffic
ROAD % %620-5T| ROAD WORK'| |\  XR20-51 TIF!?EEISC WARNING No decimals shall be used. I Dsie;‘seig,n
N SIGNS Texas Department of Transportation
CLOSED|R11-2 Cwi-4L e X X DOUBLE 0 STATE LAW [0 The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT) Standard
T - iy ¥ ¥ R20-50TP| sohces TALK OR TEXT LATER shal | be used as shown on the sample layout when advaonce
ype 3 % %G20-6T STATE ARE PRESENT R20-3T
<;:I V-6 Barricade or CWI13-1P —ewmco— | R2-1 [ on€ Presn | ggggIOT % signs are required outside the CSJ Limits. They inform the
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 CONSTRUCT ION
- X X X X X if workers are present.
/ - ¥ ) >, 4 ; 4 4 eers ore present. | | PROJECT LIMIT
. %% CSJ I'imit signing is required for highway construction and
\ 1 | maintenance work, with the exception of mobile operations.
<&
4 % _— _— _— _— —_— —|— _— _— —_— e e —_— Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) _2]
Channelizing ~———CSJ Limit = and other signs or devices as called for on the Traffic
/ T 74 Devices // | Control Plan. FILE: bo-21. dgn ohe TxDOT [cks TXDOT [ows TxDOT [ck: TxDOT
P X F\SPEED R2-1 . . . . . @©TxDOT November 2002 CONT | SECT J08 HIGHWAY
— & Contraoctor Il install o regulotory speed |Iimit sign at
NoRKE 5/ END Limit | Q0 BN | Tre ong o the work o y P miTsta REVISTONS 6420/87| 001 | SH 64, ETC.
ROAD WORK WORK ZONE e end o e work zone. A )
>< >< G20-2bT % % 9-07 8-14 DIST COUNTY SHEET NO.
620-2 % % 7-13 5-21 TYL|  SMITH, ETC. 6
I -




TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

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

Reduced speeds should only be posted in the vicinity

No warranty of any

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

‘%:%_ - - - - - — == N - - — __:4:%;__ - = = = =

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

= -
|

il
: <<:<SS§\ ﬂ\\QSf §FDOQQQQSSQQQ\ AN\

Io |o k)\\\\ b ANNY ANNNNNY b |o |O |o
See General See General
(750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
[ |
WORK
620-5aP
SPEED ZONE
LIMIT o Yoy | c20-50p S SPEED <PEED
7 O e ?_IEIII-ZTD LIMIT WORK Vzvgﬁg 620-50p LIMIT
SPEED A ZONE | 620-5aP ->a
R2-1 60 LIMIT 6 O R2-1 7 O R2-1 SPEED SPEED 7 O R2-1
CW3-5 R2-1 LIMIT LIMIT
6 O 6 O R2-1 6 O R2-1
GUIDANCE FOR USE:
LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
This type of work zone speed |imit should be included on the design of 1. Regulatory work zone speed Iirpi’rs should be used only for sections of construction
the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
speed are present in the work zone and modification of the geometrics to 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
Q higher design speed is not feasible. mount ing height.
Long/Intermediate Term Work Zonme Speed Limit signs, when approved as described 3 ipeed zanz_mg:? Gref'llu“'}omd for one direction of travel ond are normally posted
above, should be posted and visible to the motorist when work activity is present. or eoch direction of travel.
Work activity may also be defined as a change in the roadway that requires 4. Frequency of work zone speed |imit signs should be:
a reduced speed for motorists to safely negotiate the work area, including: 40 mph and greater 0.2 to 2 miles
a) rough road or damaged pavement surface 35 mph and less 0.2 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
c) construction detours 5. Regulatory speed Iimit signs shall have black legend and border on a white reflective
d) grade background (See "Reflective Sheeting” on BC(4)).
e) width
f) other conditions readily apparent to the driver L 6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,
As long as any of these conditions exist, the work zonme speed limit signs "WORK ZONE" (G20-5aP) ploque and the "SPEED LIMIT" (R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiary to Item 502.
7. Turning signs from view, laying signs over or down will not be allowed, unless as
SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING" on BC(4).
This type of work zone speed l'imit moy be i”CIUdEd on the desigrj of 8. Techniques that may help reduce traffic speeds include but are not limited to: SHEET 3 OF 12
the traffic control plans when workers or equipment are not behind concrete A. Law enforcement. ' . Traffic
barrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed next to sign. osﬁfs“}f,yn
in the traveled way. C. Portable changeable message sign (PCMS). A 7exes Department of Transportation | gtandana
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 details above are for illustration only. . BARRchDE AND CONSTRUCT lON
(See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED L lMl T
10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system. BC (3) 2]
FILE: bc-21. dgn o TxDOT  [cks TXDOT [owe TxDOT [ ck: TxDOT
©TxDOT November 2002 CONT | SECT JoB HIGHWAY
REVISIONS 6420| 87 001 SH 64, ETC.
9-07 2:121 DIST COUNTY SHEET NO.
T3 TYL| _ SMITH.ETC. 7
97




No warronty of any
ility for the conversion

TxDOT assumes No responsi

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

kind is made by TxDOT for any purpose whaotsoever.
of this standard to other formats or for incorrect results or damages resulting from i+s use.

DISCLAIMER:

RA T FOR
TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS CENERAL NOTES TOR WORK ZONE SIONS

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

1
2. Wooden sign posts shall be painted white.
3. Borricades shall NOT be used as sign supports.
_2_ ! ROAD 4. All signs shall be installed in occordance with the plons or as directed by the Engineer. Signs shall be used to regulate, worn, and
minimum guide the traveling public safely through the work zone.
from WORIK 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 AHEAD Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
o3 1= N / from the plons. Any variation in the plons shall be documented by written agreement between the Engineer and the Contractor’s
° o \/ Responsible Person. All changes must be documented in writing before being implemented. This can include documenting the changes in
] 2 the Inspector's TxDOT diary ond having both the Inspector ond Controctor initial ond dote the agreed upon chonges.
S S T 6. The Contractor shall furnish sign supports listed in the "Compliont Work Zone Traffic Control Device List" (CNZTCD) for small roadside
_ 7.0° min, — o signs. Supports for temporary large roadside signs shall meet the requirements detailed on the Temporary Large Roadside Signs (TLRS)
¢ 0 -6 9.0 mox. 2| 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 ' X ° T 'S X 9.0 mox regarding installation procedures, the Contractor shall furnish the Engineer o copy of the manufocturer’s installation recommendations so
= N T — | greater X T 5 * the Engineer can verify the correct procedures are being fol lowed.
T’ 7. The Contractor is responsible for installing signs on approved supports aond replacing signs with damaged or cracked substrates ond/or
damaged or marred reflective sheeting as directed by the Engineer/Inspector.
4 % 8. ldentification markings may be shown only on the back of the sign substrote. The moximum height of letters and/or company logos used
Paved & //\\\M 7 Paved = //\\\///é\m % L] % for identification shall be 1 inch.
shoulder shoulder i X \%\\/L]\ 9. The Contractor shall replace domoged wood posts. New or damaged wood sign posts shall not be spliced.
TS

~F RAT F K fi 1 "Tex 1 ni form Troffi trol " Port

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

¥ % When ploques are placed on dual-leg supports, they should be attached to the upright nearest the travel lane. regard to crashworthiness and duration of work requirements.

Supplemental plaques fadvisory or distance) should not cover the surfoce of the parent sign. a. Long-term stationary - work that occupies o location more than 3 days. . . . . .
PP ploa 4 P g b. Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting

more than one hour.

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

c. Short-term stationory - 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.
— = shal | not will be by bolts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
J I‘F“ﬁ'_ ‘T— protrude Q or screws. Use TxDOT's or SIGN MOUNTING HE [GHT
1 above sign monufacturer’s recommended 1. The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more thon 9 feet, above the paved surface, except

L, M / procedures for attaching sign as shown for supplemental plaques m0L_m+ed_beIow other sign§. .

— substrates to other types of 2. IR: b?'r'rom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above

5 sign supports 3. Longq'rermlln'rermedlo're term Signs may be used in lieu of Short-term/Short Duration signing.
TEIF{FH Y Support / / / 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 H oppropriate Long-term/Intermediate sign height.

FH qE protrude _3 5. Regulatory signs shall be mounted ot least 7 feet, but not more than 9 feet, above the paved surface regordless of work duration.

P | above sign
DOUBLE ° B or Noi s snall NOT S126 OF sigNs

1. The Controctor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.
be allowed. SIGN_SUBSTRATES
Each sign 1. The Controctor shall ensure the sign substrate is installed in accordance with the manufacturer’'s recommendations for the type of sign
shal | be ottached support that is being used. The CWZTCD lists eoch substrate that caon be used on the different types ond models of sign supports.
R A 2. "Mesh" type materials are NOT on approved sign substrate, regardiess of the tightness of the weave.
directly to the sign 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,
support. Mul '”D'e fostened to the back of the sign and extending fully across the sign. The cleat shall be attoched to the back of the sign using wood
. screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spoced at 6"
signs shall not be
joined or spliced by

> =2
T

ARE_(PRESENT

Sign supports shall
extend more thon
1/2 way up the
back of the sign
substrate.

FRONT ELEVATION

N -
i\\“\\“\\\\\&\\\\\‘\“\\“‘\\“\\\“\\‘\“\\\\‘“v aw

centers. The Engineer may approve other methods of splicing the sign face.
REFLECTIVE SHEETING

Wood, metal or . 1. All signs shall be retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300
Fiber Rein:‘orced Plastic ony means. Wood for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).
supports shall 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 repaired 3. Oronge sheeting, meeting the requirements of DMS-8300 Type Bp, or Type Cp , shall be used for rigid signs with oronge backgrounds.
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION by spl icing or SIGN LETTERS

above and two below the spice point. Splice must be located entirely behind
the sign substrate, not near the base of the support. Splice insert lengths
should be ot least 5 times nominal post size, centered on the splice ond
of at least the same gauge material.

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

REMOVING OR COVERING

Wood other means.

1. When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.
2. Long-term stationary or intermediate stationary signs installed on square metal tubing may be turned away from traffic 90 degrees when

CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any
WITHIN THE PROJECT LIMITS intersections where the sign may be seen from approaching traffic.
1. Permanent signs are used to give notice of traffic laws or reguiations, 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

ottention to conditions that are potentially hazardous to traffic operations, covered when not required. i . . i . .

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

of interest, and other ;Jeographical ;‘ecreo’rionall specific ’Sel’V'ICE (LE)GO) or entire sign foce and mointain their opaque properties under outomobile headlights at night, without damaging the sign sheeting.

’ ’ ’ ’ .
cultural information. Drivers proceeding through a work zone need the same, 5. Burlap shall NOT be used to cover signs.

T not better route quidance s normally installed on G roadway without 6. Duct taope or other adhesive material shall NOT be offixed to a sign face.
IT no oute gui yi y 7. Signs and anchor stubs shall be removed and holes backfilled upon completion of work.

STOP/SLOW PADDLES

STOP/SLOW paddles are the primary method to control traffic

by floggers. The STOP/SLOW paddle size should be 24" x 24",

2. STOP/SLOW paddies shall be retroreflectorized when used at night.

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

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

shall only be as specifically described in Section 6E.03

Hond Signaling Devices in the TMUTCD.

DATE
FILE

construction.
. . . . . SIGN SUPPORT WEIGHTS SHEET 4 OF 12
2. When permanent regulatory or warning signs conflict with work zone conditions, T. Wnere sign supports require the use of weights to keep from turning over, the use
remove or cover the permanent signs until the permonent sign message matches of sandbags with dry, cohesionless sand should be used ® Traffic
. . ;rs‘?c?gﬁmaﬁgndmm' For details for covering large guide signs see the 2. The sandbags will be tied shut to keep the sand from spilling and to maintain a Dsielfseig/n
24 24 - constant weight. L . I Texas Department of Transportation Standard
3. When existing permanent signs are moved ond 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. 4 ‘S'Ordgse °5h5"ilg SUPPg” weights. ¢ 35 Ibs ond . 50 1b
4, If existing signs are to be relocated on their original supports, they shall be 5 Sg:dbgg: :hglljl b:eégdeoo?lzlmrogle mo're?igT ,rgoTO:é'é"r’g Spon veh?z:ulor
installed on crashworthy bases as shown on the SMD Standard sheets. The signs impact., Rubber (such as tire inner tubes) shall NOT be used. BARR l CADE AND CONSTRUCT loN
IH 24..4 IH 24..4 :holl meet ';he required mounting helgh'rs shown on the BC Sheets or the iMD 6. Rubber ballasts designed for channelizing devices should not be used for
tondords. This work should be paid for under the appropriate pay item for ballast on portable sign supports. Sign supports designed and monufactured
Eﬂc"oz":"g 'dRe"_ Whit Eg":g?:"go;dg:"’_“‘glmk relocating existing signs. with rubber bases may be used when shown on the CWZTCD Iist. TEMPORARY S l GN NOTES
egen order ite 9 . . 7. Sandbags shall only be placed along or laid over the base supports of the
T Sk T\ Ty TRE R v I Yes = T = 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
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Controctor shall use crashworthy supports as shown on the BC stondord sheets, hung with rope, wire, chains or other fosteners. Sandbags shall be placed
USAGE COLOR SIGN FACE MATERIAL TLRS standard sheets or the CWZTCD Iist. The signs shall meet the required mounting along the length of the skids to weigh down the sign support.
heights shown on the BC, or the SMD standord sheets during construction. This work 8. Sandbags shall NOT be placed under the skid and shall not be used to level BC (4 ) - 2]
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. e bo-21. dgn o TXDOT [exs TxDOT [ov TXDOT_[eks TxDOT
BACKGROUND ORANGE TYPE By OR C; SHEETING 6. Any sign or traffic control device that is struck or domaged by the Contractor FLAGS ON SIGNS ©TxDOT November 2002 conT [sect HIGHWAY
LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/her construction equipment shall be reploced as soon as possible by the 1. Flags may be used to draw attention to warning signs. When used, the flag shall REVISIONS 6420| 87 SH 64, ETC.
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 pype SHEET NO.
LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to [tem 502. color. Flags shall not be allowed to cover any portion of the sign face. 7-13  5-21 TYL 8
)




No warraonty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

% Maximum 24" 2%6 Sign Sign > Sign Sign
% Maximom ax4 =M A 12 sq. ft. of | |<—>|/sk|'d . Post 4 Post ¢| .~ Post Post—
21 sq. ft. of wood i i sign face 246 K : )
J sign face post  2xp - N %6 :
- N o g0 .
of H H
\96 . o
«C P q S
% %4x4 . axd : o
wood 60 x <|e} desirable <2 desiravle
post 72" block HH HH ;
- 4 R
4 ?: 34" min. in Optional o
| N " HH trong soils, | reinforcin HH
u H Length of skids may 48 i strong solls, 9 HE
T Top **4)(4(1 be increased for minimum NH 55" min. in sleeve — o] o 34" min. in Base
woo additional stapility. HH weak soils. (172" larger N strong soils See the CWZTCD Post
See BC(4) post HH than sign el w o s Y for embedment.
for sign 2%4 x 40" HH . HH 55" min. in
30" height 24 /x X See BC(4) HE post) x 18 HE weak soi Is.
requirement 5 2%6 fggiz;ﬁn 24" ’/2x4 brace E 5 Anchor Stub 3 g
oo " .
l requirement 3/8" bolts w/nuts E 5 ;:12:1 s;o;ger S 2
Il N} m m N 2 or 3/8" x 3 1/2" g post) 1313 h HH
- - | W G 4K min.) - HE post) ———=3|¢
\ screws N~ AU g %
|<—,,’| |<—’| OPTION 1 OPTION 3
20 36" Front 4x4 block 4x4 block ) (Anchor Stub) ! .
Front sice sice (Direct Embedment) {Anchor Stub and Reinforcing Sleevel) WING CHANNEL
Lap-splice/base
SKID MOUNTED WOOD SIGN SUPPORTS PE;:;”:DS(’;ZE :ETT:DTUSBIINZN <PPORTS Solted oehr
% LONG/INTERMEDIATE TERM STATIONARY PORTABLE SKID MOUNTED SIGN SUPPORTS U U U
Refer to the CWZTCD and the monufacturer’s installation procedure for each type sign support.
The maximum sign square footage shall adhere to the monufacturer’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
1 °m' exh‘,uded the CWZTCD, except 5/8" plywood. on the SMD Standard Sheets may be used as temporary
thinwol | blosti 172" plywood is al lowed. sign supports for signs up to 10 square feet of sign
hinwal I plastic face. They may be set in concrete or in sturdy soils
sign only if opproved by the Engineer. (See web oddress for
g "Traffic Engineering Standard Sheets" on BC(1)).
i- @ 3/8" x 3" gr. 5 bolt
o {2 per support) joining
B sign panel and supports OTHER DES I GNS
E MORE DETAILS OF APPROVED LONG/INTERMEDIATE
. AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
o CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
A :2333"[):51 3/4" x 11 foot GENERAL NOTES
[l (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
N thole to hole) 12 ga. support T 5 bolt ?UDDOF‘I‘S, but 2/g boclj‘l‘s with nuTs'or; i/&"f)'( 3II/2"
[l . telescopes into sleeve . . . o ag screws must be used on every joint for fina
1] 1_3/4 gclllv. round 13/4 " x13/4 " x 129 N _ connect on.
- with 5/16" holes R (hole to hole) o ~
- or 1 374" x 1 .3/4 . . . ~ 12 go. square AN 2. No more thon 2 sign posts shall be placed within a
N squore tubing 13/4 " x 13747 x 52" (hole > perforated : © 7 ft. circle, except for specific materials noted on the
L 7 to hole) 12 ga. square perforated tubing upright = : CNZTCD List.
Upright must M1l S — tubing diagonal brace j 3"
+e|e§copel+o . I [e o o o #)e o 0o o o Q T TR - 3. When project is completed, all sign supports and
provide 7’ height R Completely welded foundations shall be removed from the project site.
above pavement ag" | 134 " x 1 3/4 " x 32" (hole T;OTEZ;Oth?;) around tubing This will be considered subsidiary to Item 502.
€ to r_wle) 12 ga. square perforated i DS 12 ga. perforated
o tubing cross brace N tubing skid 2" x 2" x 8" See BC(4) for definition of "Work Duration."
X (hole to hole)
. ° 3/8" X 4-1/2 or 12 ga. squore % ¥ Wood sign posts MUST be one piece. Splicing will
ol © 5 BOLT (TYP )g : L _{ per forated NOT be allowed. Posts shall be painted white.
710 - B ~ tubing sleeve
748.%/ N > welded to skid [0 See the CWZTCD for the type of sign substrate
——r pin at angle - - o that can be used for each approved sign support.
[ R i needed to o o) ~ I
- match sideslope ol ANN——
36 - Lo SHEET 5 OF 12
2.5 = " ® Traffic
Q@116 g’ Safety
Welds to start on 7 I Texas Department of Transportation sDt'a';f,ﬂaofd

opposite sides
going in opposite
directions. Minimum
weld, do not

back fill puddle.

weld /é’g;}?
weld— Nelil weld starts here
starts

¥

48"

2" [fssssessssscssesossss]

I

—2" % 2" x

BARRICADE AND CONSTRUCTION
TYPICAL SIGN SUPPORT

here weld
SINGLE LEG BASE 320 BC(S5)-21
Side View
FILE: be-21.dgn ohe TxDOT [cks TXDOT [ows TxDOT [ck: TxDOT
©TxDOT November 2002 CONT | SECT JoB HIGHWAY
SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS sazole7] o1 | SHos.ETS,
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 103 s N ST Ee 9
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No warraonty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

WHEN NOT [N USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . Ve
(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 » o
changeable message signs (PCMS). Phose ] H Cond i '|' i on |_ i S'l's PhGSG 2: POSS | b I e Componen'l' L | STS
2. Messages on PCMS should contain no more thon 8 words (about four to
eignt characters per word), not incluging simple words such os *10, fo0d/Lene/Rom Closure List L Action to Take/Effect on Travel Location Warning % x Advance
3. Messages should consist of a single phase, or two phases that amp osure Lis Other Condition List List List List Notice List
alternate. Three-phase messages are not al lowed. Each phase of the
message should convey a single thought, ond must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
Use the word "EXIT" to refer to an exit ramp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
"EXIT CLOSED." Do not use the term "RAMP."
Always use the route or interstate designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAXIMUM APR XX-
inen i Use, e borram of o storionory RONS messege panel should be CLOSED CLOSED XXXXCFT NARROWS NEXT XXXXX RA ILROAD SPEED XX
i . i _
o minimum 7 feet above the roadway, where possible. AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
The message term "WEEKEND" should be used only if the work is to
start on Saturdoy morning and end by Sunday evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual days ond hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY
is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
The Engineer/Inspector may select one of two options which ore avail-
able for displaying a two-phase message on @ PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC UsS XXX I-XX E UsS XXX SPEED MAY XX
Do not "flash" messages or wor:ds mcluc_ﬂed in a message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
should be steody burn or continuous while displayed.
. Do not present redundant information on a two-phase message; i.e.,
keeping two |ines of the message the same and changing the third Iine. CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
. Do not use the word "Donger” in message. LANE LANE GRAVEL LANES USE FOR T0 LANE XX PM -
. Do not display the message "LANES SHIFT LEFT" or "LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
on a PCMS, Drivers do not understand the message.
. Do not display messages that scroll horizontally or vertically across NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT UsS XXX USE NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS T0 CAUTION FRI-SUN
. The following table Iists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
are acceptable for use on @ PCMS. Both words in a phrase must be
displayed together. Words or phrases not on this list should not be
abbreviated, Unless shown in the TWUTCD. Vﬁirﬂggs EE(E(';S)E(;X ROSEVSV('?RK ROQE&?RK EXPECT PRETPARE DRIVE XX AM
. PCMS character height should be at least 18 inches for trailer mounted DELAYS 0 SAFELY TO
units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
should be legible from at least 600 feet at night and 800 feet in
daylight. Truck mounted units must hove a character height of 10 inches EXIT RIGHT LN BUMP UsS XXX REDUCE END DRIVE NEXT
Egghm??;ebgflsgiglzhgzm g: clzggilr:goo:e:;é message board rather than CLOSED T0 BE XXXXFT EXIT SPEED SHOULDER WITH TUE
left or right justified, CLOSED X MILES XXX FT USE CARE AUG XX
. [f disabled, the PCMS should default to an illegible display that will
not alarm 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 CEB\S/ED ¥ LANES SHIFT in Phose 1 must be used with STAY [N LANE in Phase 2. LE\EE . % % See Application Guidelines Note 6.
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
est Route BEST RTE Minor MNR APPL ICATION GUIDELINES WORDING ALTERNATIVES
g"i’ée‘e’ord IF-l\[;g ng:;g{ mgM 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT ond ALL con be interchonged as appropriate.
ConngTr CANT Nor th N 2. The 1st phose (or both) should be selected from the 2. Roadway designations IH, US, SH, FM and LP can be interchanged as
"Road/Lane/Ramp Closure List" and the "Other Condition List". appropr iate.
conter CTR Nor thbound (route) N 3. A 2nd phase can be selected from the "Action to Toke/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can
Aﬁgi druc on CONST AHD :‘lr';'“g :gING on Travel, Location, General Worning, or Advance Notice be interchonged as appropriacte.
0Q Phase Lists". 4. Highwoy names and numbers reploced as appropriate.
gzgzzll’N%OU'fe Eé#gUR RTE gégﬂlatsne QIT”LN 4, A Locgﬂoanr&ase is nec:ssary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY con be interchanged as needed.
1 is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
Do ':m EONT Service Road SERV_RD 5. If two PCMS are used in sequence, they must be separated by 7. FT ond MI, MILE and MILES interchanged os appropriate.
:"ser 3 rouTeT E Shoul der SHLDR a minimum of 1000 ft. Each PCMS shall be Iimited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
=astboun Ell;lgg e Slippery SLIP and should be understandable by themselves. 9. Distonces or AHEAD can be eliminated from the messoge if a
| cmergency VentoTe TEVER VER South S 6. For advance notice, when the current date is within seven days location phase is used.
:mt:rggncy Ee-rlc ele : Southbound (route) S of the actual work date, calendor days should be replaced with
tnironce, tnier éNP Speed SPD days of the week. Advance notification should typically be for
::g::z:wtsne :§P WI;N g'frze'f SLN no more thon one week prior to the work.
3 3 unda
ey i e
0g Ahea Temporar TEMP ’ oty
Freeway FRMY, FWY Tredoy RS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR =t _ Satety.
Freewoy Blocked | FAY BLKD To Downroun TO DHWTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | ganaory
Hozor dous Driving [ FAZ DRIVING | [rovel s VI PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Hozor dous Water foll HAZWAT Toesqoy TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION
I — Tine Winofes [TIME W OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
© pper Leve
Highwoy A Vehicles (1 IVEW, VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- . Worning WARN
Loformotion Lo Rednesday _ WD FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Eur;:ﬂon Jﬂ W:;g ol W 1. When Full Motrix PCMS signs ore used, the character height ond legibility/visibility requirements shall be mointained as listed in Note 15 under "PORTABLE
e L CHANGEABLE MESSAGE SIGNS" above
Westbound (route) W . -
Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the "Flagger Symbol" (CW20-7) are represented grophically on the Full Matrix PCMS sign and, with the approval of the Engineer, it BC ‘6) 2]
Lone Closed Lvrl‘RciI__g\?EEll_) Will Not WONT shal | maintain the legibility/visibility requirement |isted above. FILE: bo-21.dgn o TxDOT [ck: TxDOTJow:  TxDOT [oxs TxDOT
Lo!/er Level L 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, aond shall not substitute ©TxD0T November 2002 CONT | sEcT J0B HIGHWAY
Maintenance MAINT for, or replace that sign. REVISIONS 6420 87 001 SH 64, ETC
Roadway 4, A full motrix PCMS may be used to simulate o flashing arrow boord provided it meets the visibility, flash rote ond dimming requirements on BC(7), for the 9-07 8-14 oror ooty SH’EET NO'
designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13  5-21 VL SMITH.ETC 10 :
TO0 —




No warranty of any
ility for the conversion

TxDOT assumes no responsi

" Eg:’[;i:;5?:;,?:3:?&:,2#sbzfpgﬁs?ggééf'id',;g:do‘f:";:g;':o'[?f:,rzg g::?',:e?nd LOW PROFILE CONCRETE Arrow Boards may be located behind channelizing devices in place for a shoulder
Reflectors can be found at the Material Producer List web oddress Barrier Reflector on BARRIER (LPCB) USED taper or merging taper, otherwise they shall be delineated with four (4) channelizing
shown on BC(1). 16" tall plastic bracket IN WORK ZONES devices placed perpendicular to traffic on the upstream side of traffic.

2. Color of Barrier Reflectors shall be.os specifi?d_in the TMUTCD. The LPCB is approved for use in work
cost of the reflectors shall be considered subsidiary to Item 512. \ zone locations, where the posted 1. The Flashing Arrow Board should be used for all lane closures on multi-lane roodways, or slow

speed is 45mph, or less. See moving maintenance or construction activities on the travel lanes.
Roadway Standard Sheet LPCB. 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
Max. spacing of barrier control devices that should be used in conjunction with the Flashing Arrow Board.
reflectors is 20 feet. 4. The Flashing Arrow Board should be oble to display the following symbols:

Attach the delineators as per
manufacturer’s recommendations.

LOW PROFILE CONCRETE BARRIER (LPCB)

Barrier
Reflectors

° O
[ ] [ ]
CONCRETE TRAFFIC BARRIER (CTB) '. .' i
o o
See D & OM (VIA}

3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors ° ° OR Y

shal |l be mounted in gpproximately the midsection of each section of CTB. o o

An alternate mounting location is uniformly spaced at one end of each ° °

CTB. This will allow for attaochment of a barrier grapple without o e [ ] L]

damaging the reflector. The Barrier Reflector mounted on the side of . ° ° ° ° *

the CTB shall be locoted directly below the reflector mounted on top of Install @ minimum of .. ..

the barrier, as shown in the detail above. 3 Barrier Reflectors
4. Where CTB separates two-way traffic, three barrier reflectors shall be as per manufacturer’s 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION L] LJ

mounted on each section of CTB. The reflector unit on top shall have recommendat ions.

two yellow reflective foces (Bi-Directional)while the reflectors on each

side of the barrier shall have one yellow reflective face, as shown in ° ° ® O ° ®

the detail above. . DEL INEATION OF END TREATMENTS J o J e o o
5. When CTB seporates traffic traveling in the same direction, no barrier [ ] o o o o ® ©6 06 0 O [ ] ® ® ]

reflectors will be required on top of the CTB. [ ] [ ] [ ] [ ) ® [ ]
6. Borrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR ° (] [ [) [ [

the edgeline being supplemented. CTB'S USED
7. Moximum spacing of Borrier Reflectors is forty (40) feet. IN WORK ZONES DOUBLE ARROW R_IGHT/LEFT ARROW SEOUE&I?TKLEEEVRON
8. Pavement markers or temporary flexible-reflective roadway marker tabs {(rignht arrow shown; ¢

shall NOT be used as CTB delineation. End treatments used on CTB's in work zones left is similor) (right chevron shown;
9. Attochment of Barrier Reflectors to CTB shall be per manufacturer’s shal |l meet the opppropriate crashworthy left is similar)

recommendat ions. standards as defined in the Monual for N . e . . . .
10.Missing or domoged Barrier Reflectors shall be replaced as directed Assessing Safety Hardware (MASH). Refer 5. qu CAUZION_ display consists of four corner lamps flashing simultaneously, or the Alternating

by the Engineer. to the CWZTCD List for approved end igmond Coution mode as Shown. .
11.Single slope barriers shall be delineated as shown on the above detail. 6. The straight line caution display is NOT ALLOWED.

e ° freatments and monufacturers. 7. The Flashing Arrow Boord shall be capoble of minimum 50 percent dimming from rated lomp voltage.
The flashing rate of the lamps shall not be less than 25 nor more thon 40 floshes per minute.

8. Minimum lomp "on time" shall be opproximately 50 percent for the flashing arrow ond equal

BARR I ER REFLECTORS FOR CONCRETE TRAFF IC BARR I ER AND ATTENUATORS intervals of 25 percent for eoch sequential phase of the flashing chevron.

9. The sequential arrow display is NOT ALLOWED.
10. The flashing arrow display is the TxDOT standard; however, the sequential chevron

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

display may be used during daylight operations.

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

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

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

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

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

3. A series of sequential flashing warning lights placed on channelizing devices to form a merging toper 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 light shall be 65 floshes per minute, plus or minus 10 flashes.

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

changes, on lone closures, and on other similar conditions.
5. Type A, Type C ond Type D warning lights shall be installed ot locations as detailed on other sheets in the plans. g‘” g’;‘fef{bc
6. Warning lights shall not be installed on @ drum that has @ sign, chevron or vertical panel. . Divisiéyn
7. The maximum spacing for warning |ights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS ITexas Department of Transportation Standard

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

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS SUBSTITUTE FO E C (STEADY BURN) WARNING L IGHTS must meet the requirements outlinea in the Manua! for BARRchDE AND CONSTRUCTlON
1. A warning reflector or approved substitute may be mounted on a plastic drum as o substitute for a Type C, steady burn warning |ight ot the Assessing Safety Hardware (MASH). . )

discretion of the Contractor unless otherwise noted in the plans. 2. Refer to the CWZTCD for the requirements of Level or
2. The warning reflector shall be yellow in color and shall be monufoctured using a sign substrate approved for use with plastic drums |isted Level 3 TMAs. ARRO“ PANEL’ REFLECTORS’

on the CNZTCD. 3. Refer to the (_:WZTCD for a list of approved TMAs.
3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. 4. E!Afhgrglggu'r“ on freeways unless otherwise noted WARN l Nc L IGHTS & AT TENUATOR
Warning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum, 5. A TMA should be used anytime that it can be positioned

or square.Must have a yellow 5. Squore substrotes must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 30 to 100 feet in advance of the area of rew exposure
reflective surface area of at least attaches fo the arum. . . . . , . , without adversely affecting the work performance. BC ( 7) - 2]
30 square inches . The side of the warning reflector facing approaching traffic shall have sheeting meeting the color and retroreflectivity requirements for 6. The only reason a TMA should not be required is when a work [oc bo-21 dan o Tx00T ‘m:TxDOT‘DW: X007 ‘CK:TXDOT
DMS 8300-Type B or Type C. . . . area is spread down the roadway and the work crew is an %9

7. When used neor two-way traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©7xDOT  November 2002 CONT | SECT 408 HIGHWAY

8. The warning reflector should be mounted on the side of the handle nearest opproaching traffic. REVISIONS 6420| 87 001 SH 64, ETC.

9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 2'12‘]1 oISt COUNTY SHEET No.
13 TYL|_ SMITH, ETC. 11
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

GENERAL NOTES

1. For long term stationary work zones on freeways, drums shall be used as Handle
the primary chonnelizing device.

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

18" min

Top should not
allow collection
of water or

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

one-piece cones may be used with the approval of the Engineer but only debris warning lights
if personnel are present on the project at all times to maintain the 2
cones in proper position ond location. max
3. For short term stationary work zones on freeways, drums are the preferred 4" min
channel izing device but may be replaced in tapers, tronsitions and tangent 8" max Each drum shall have
sections by vertical panels, two-piece cones or one-piece cones as (typ) o minimum of 2 orange | )
approved by the Enginet'ar. . . —r — and 2 white stripes . L . .
4, Drums and all related items shall comply with the requirements of the R B using Type A or Type B _18 x'24 S.ngn . 12" x 24
current version of the "Texas Manual on Uniform Traffic Control Devices® . S i retroreflective e ror:M((:]V)l(I”-“;m glggsli)r:me?fc;??i)c Lone Vertical Ponel
:(T:xglggi and the "Compliant Work Zone Traffic Control Devices List 2(+ ma;< sheeting with the Diviger Drivev;oy pspign [;1700 keop Rignt r;\?:g:rnzuzgwgusgszséz
. yP. top stripe bein ' A ’ !
5. Drums, bases, and related materials shall exhibit good workmanship and " oange. P o R4 series or other signs as opproved travel way
shall be free from objectionable marks or defects that would adversely | e by Engineer
affect their appearance or serviceability. . .
6. The Controctor shall have a maximum of 24 hours to replace any plastic Sy
:;ﬁTsd;S?gzn;;g ;:ra;ezlolfzrczzfdgi;:e Engineer/Inspector. The replace- SIS PI ywood. Aluminum or Metal sign
PP . SHIHIHEHEHIIE substrates shall NOT be used on
GENERAL DESIGN REQUIREMENTS plastic drums
Pre-qualified plastic drums shall meet the following requirements: <—— Taper to allow
1. Plostic drums shall be a two-piece design; the "body" of the drum shall for stacking o NS
be the top portion and the "base" shall be the bottom. minimum of 5 See Ballast
2. The body ond base shall lock together in such a monner that the body drums Note 3 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
separates from the base when impacted by a vehicle traveling ot a speed ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal

hondling and/or air turbulence created by passing vehicles. .
3. Plaostic drums shall be constructed of lightweight flexible, and
deformoble materials. The Contractor shall NOT use metal drums or

single piece plastic drums as channelizaotion devices or sign supports. 1. Signs used on plastic drums shall be monufactured using

4. Drums shall present g profile that is g minimum of 18 inches in width substrates listed on the CWZTCD.
at the 36 inch height when viewed from any direction. The height of
drum unit (body installed on base) shall be a minimum of 36 inches and 2. Chevrons and other work zone signs with an orange background
a maximum of 42 inches. This detail is not intended shal |l be manufactured with Type By or Type Cp Orange
5. The top of the drum shall have a built-in handle for easy pickup and for fabrication. See note 3 sheeting meeting the color and retroreflectivity requirements
shal | be designed to drain water and not collect debris. The handle aond the CWZTCD list for of DMS-8300, "Sign Face Material," unless otherwise
shal | hove a minimum of two widely spaced 9/16 inch diameter holes to providers of approved specified in the plans.
al low attachment of @ warning |ight, warning reflector unit or approved Detectoble Pedestrian
compliant sign. Barricades 3. Vertical Panels shall be manufactured with orange and white

sheeting meeting the requirements of DMS-8300 Type A or Type B.

6. The exterior of the drum body shall have a minimum of four alternating
Continuous smooth Diagonal stripes on Vertical Panels shall slope down toward

orange ond white retroreflective circumferential stripes not less thon

4 inches nor greater thon 8 inches in width. Any non-reflectorized 36" rail for hand trailing the intended traveled lane.
space between any two adjacent stripes shall not exceed 2 inches in . .
width. 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 B below.

7. 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.

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

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

10. Drum ond base shall be marked with manufacturer’s nome and mode! number.

5. Signs shall be installed using o 1/2 inch bolt (nominal)
ond 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.

RETROREFLECTIVE SHEETING Detectoble Ed‘-’eF;

1. The stripes used on drums sholl be constructed of sheeting meeting the

color and retroreflectivity requirements of Departmental Materials 7. Chevrons may be placed on drums on the outside of curves,
Specification DMS-8300, "Sign Face Materials.” Type A or Type B on merging tapers or on shifting tapers. When used in these
reflective sheeting shall be supplied unless otherwise specified 2" Ma locations, they may be placed on every drum or spaced not
: X. . .
in the plans. more than on every third drum. A minimum of three (3)

2. The sheeting shall be suitable for use on and shall adhere to the drum should be used at each location called for in the plans.
surface such that, upon vehiculor impact, the sheeting shall remain
adhered in-ploce ond exhibit no delaminating, cracking, or loss of DETECTABLE PEDESTRIAN BARRICADES 8. R9-9, R9-10, R9-11 and R9-11a Sidewalk Closed signs which
retroreflectivity other than that loss due to abrasion of the sheeting 1. When existing pedestrion facilities ore disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
sur face. relocated in @ TTC zone, the temporary focilities shall be approval of the Engineer.

detectable and include accessibility feotures consistent with
BALLAST the features present in the existing pedestrion focility. Refer
to WZ(BTS-2) for Pedestrian Control requirements for Sidewalk

1. Unbal lasted bases shall be lorge enough to hold up to 50 Ibs. of sand. 2 M ot o e e T e e 56 the SHEET 8 OF 12
This bose,_ \!:hen filled with the I?OI lost material, should weigh t_)e'rween closed sidewalk, a Detectable Pedestrian Barricade shall be ?«0 Traffic
25 Jrzs (mlnlrg;m) and 50 Jlrbsf(mox:rrrr‘mt)’. The boél?s'r may Zef§?rrddln|0n$_ placed ocross the full width of the closed sidewalk instead I.)sig;‘seig/n
o three sandbags separate from the bose, sand in a sand-filled plastic of o Type 3 Barricade. ) o . ITexas Department of Transportation Division,
base, or other ballasting devices as approved by the Engineer. Stacking 3. Detectable pedestriaon barricades similaor to the one pictured
of sandbags will be allowed, however height of sandbags above pavement above, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. baorriers, and wood or chain |link fencing with a continuous

2. Bases with built-in ballast shall weigh between 40 Ibs. and 50 Ibs. detectable edging can satisfoctorily delineate a pedestrian
Built-in ballast can be constructed of an integral crumb rubber base or path. . . . BARR l CADE AND CONSTRUCT lON
4, Tape, rope, or plastic chain strung between devices are not

a solid rubber base. A . .
3. Recyclc.ed truck tire sidewalls may be useg for ballast on drums approved ?::.:(:?22,;:'w?ghng?szg?ﬂ1.'z:zcihicgzzls?gi??sgdg:ﬁe:?n::e CHANNEL lz l NG DEV l CES
for this type of ballast on the CWZTCD Iist.

(ADAAG)" and should not be used as a control for pedestrian

4. The ballast shall not be heavy objects, water, or ony material that movements.
would become hozardous to motorists, pedestrians, or workers when the 5. Worning Iights shall nmot be attached to detectable pedestrian
drum is struck by a vehicle. borr icades. BC ‘8) - 2]
5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrian barricades should use 8" nominal barricade
holes in the bottoms so that water will not collect and freeze becoming rails as shown on BC(10) provided that the top rail provides FILE: bc-21. dgn N TxDOT \meDOT\Dw: TXDOT \m:TxDOT
a hazard when struck by a vehicle. a sn.100+h continuous rail suitable for hond trailing with no @TxDOT November 2002 P P o ormay
6. Ballast shall not be placed on top of drums. splinters, burrs, or shorp edges. REVISIONS 6420871 001 SH64 ETC
7. Adhesives may be used to secure base of drums to pavement. 3-8_3{ 8-14 pyp ooty SH’EET NO'
- 5-21 :
7-13 TYL SMITH, ETC. 12_
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No warranty of any
ility for the conversion

TxDOT assumes No responsi

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

8" to 12" 8" to 12* 8" to 12" 8" to 12" 12" 1. Tr.\e.chevrt')n shglllzbg al\e/elfﬂgal rectangle with @
'<—>| minimum size o y inches.
o 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
z =4 change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be installed
= — ond provide additional emphasis ond guidance for in close proximity to traffic ond are suitable for use on high or low
v - 18" vehicle operators with regaord to changes in speed roadways. The Engineer/Inspector shall ensure that spacing ond
4" § 4" ‘é _'E_' Min. horizontal alignment of the roadway. placement is uniform and in occordance with the "Texas Monual on Uniform
See a4m | = See . e 3. Chevrons, when used, shall be erected on the out- Troffic Control Devices™ (TMUTCD). . .
A note 7 min, 4 a5 4 note 7 I |3 side of a sharp curve or turn, or on the far side 2. Channelizing devices shc?wn on this sheet r[loy r'mve 4] drlvt::at?le, f|>-<ed or
45; 2 8 of an infersection. They shall be in Iine with portable base. The requirement for self-righting channelizing devices must
© @ and at right angles to approaching traffic. be specified in the General Notes or other plan sheets.
4" 8 g Spacing should be such that the motorist always 3. Chonnelizing devices on self-righting supports should be used in work zone
§ ® has three in view, until the change in alignment areas where channelizing devices are frequently impacted by errant vehicles
VP-1L VP-1R Y (@ L 5 eliminates {ts need. or vehicle reloted wind gusts moking alignment of the channelizing devices
© . . . difficult to maintain. Locations of these devices shall be detailed else-
Fixed Base Sur foce ¢ . £ . 4. To be effective, the chevron should be visible where in the plans. These devices shall conform to the TMUTCD and the
w/ Approved Mount Roadway ‘E Rigid € 36 for ot leost 500 feet. "Compliant Work Zone Traffic Control Devices List" (CWZTCD).
Adhesjve Base Sur face B Support % 5. Chevrons shall be orange with a black nonreflec- 4. The Contractor shall maintain devices in a clean condition aond replace
/ \ R TES PZ 74 - M tive legend. Sheeting for the chevron shall be domoged, nonreflective, faded, or broken devices and baoses as required by
e retroreflective Type Br. or Type Cr. conforming to the Engineer/Inspector. The Contractor shall be required to maintain proper
18" %= ‘Self-righting . e Depor tmental Material Specification DMS-8300, device spacing ond olignmen'r._ L
T Support 12" minimum = unless noted otherwise. The legend shall meet the 5. Portoble baoses shall be fobricated from virgin and/or recycled rubber. The
v Zmbfrgme”* — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
FIXED °p Fixed Base w/ Approved Adhesive 6. For Long Term Stationary use on tapers or 6. E:::::T'r::r:gﬁ::iizgl ITE\: ??i:gr:gu;‘: go':::nzl:d*:;; gzs:;::fpgzgizc:md'ng
_— (Driveable Base, or Flexible tronsitions on freeways and divided highways, Adhesi hall b ’ d and lied ding to th foct .
(Rigid or self-righting) Support can be used) self-righting chevrons may be used to supplement recmﬁfm:igns € prepored ond applied occording o the manutacturer s
M plastic drums but not to reploce plastic drums. 7. The installation ond removal of channelizing devices shall not cause
detrimental effects to the final pavement surfoces, including pavement
. . surface discoloration or surface integrity. Driveable baoses shall not be
1. Vertical Panels (VP's} are normally used to channelize CHEVRONS permitted on final pavement surfaces. The Engineer/Inspector shall approve
traffic or divide opposing lanes of traffic. all application and removal procedures of fixed bases.
8" to 12" 2. VP's may be used in daytime or nighttime situations.
|<—>| They may be used ot the edge of shoulder drop-offs and
— other areas such as lane transitions where positive
doytime ond nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
Monual for additional requirements on the use VP's
24" for drop-offs.
. 3. VP's should be mounted back to back if used at the edge Minimum Suggested Maximum
min. 36" of cuts adjacent to two-way two lane roadways. Stripes Post Desirable Spacing of
min. are to be reflective orange and reflective white and S%see%d Formula Taper Lengths Channel_izing
should always slope downward toward the travel Iane. * % Devices
4, VP’'s used on expressways and freeways or other high 10° 17 12° on a on a
speed roadwdys, may have more than 270 square inches Of fset/Of fsetOffset] Toper | Tangent
of retroreflective area facing traffic. 30 2| 1507|165’ | 180’ 30 60"
5. Self-righting supports are available with portable base. S - - - n -
See "Compliant Work Zone Traffic Control Devices List" 35 L= 60 205" 225" | 245 35 70
(CWZTCD). 40 265°| 295’| 320° 40’ 80
6. Sheeting for the VP’s shall be retroreflective Type A or 45 450’ | 495 | 540 45° 90’
Type B conforming to Departmental Material Specification - S - - -
RE DMS-8300, unless noted otherwise. ] 50 500’ | 550'| 600 50' 100
Rigia or serr-rionting T e e o e ey oter el o e yertico! 55 | Loy |20 G0 60| 55T 1o
6 inches shall be used. LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600" | 660°| 720 60 120
PORTABLE 65 650°| 715'| 780’ 65° 1307
- 1. LCDs are crashworthy, lightweight, deformable devices that ore highly visible, have good target value and 70 700 | 770'| 840" 70" 140"
can be connected together. They ore not designed to contain or redirect a vehicle on impact. " - "
VERTICAL PANELS (VPs) 2. LCDs may be used instead of a line of cones or drums. ) ] . i 75 750'| 825'| 200 75 150
3. LCDs shall be placed in accordance to application and installation requirements specific to the device, and 80 800’ | 880°| 960" 80" 160°
used only when shown on the CWZTCD Iist.
4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. % Taper lengths have been rounded off.

DATE
FILE

L=Length of Taper (FT.) W=Width of Offset (FT.}

5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers S-Posted Speed (MPH)

on BC(7) when placed roughly parallel to the travel lanes.
: : - 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
1. Opposing Traffic Lane Dividers (QTLD) are . .

Pposing sheeting meeting the requirements for barricade rails as shown on BC(10). Place reflective sheeting SUGGESTED MAXIMUM SPACING OF

delineation devices designed to convert a .
_ . _ near the top of the LCD along the full length of the device.
normal one-way roadway section to two-way CHANNELIZING DEVICES AND

operation. OTLD’s are used on temporary

12" CW6-4 centerlines. The upword ond downword orrows MINIMUM DESIRABLE TAPER LENGTHS
fe——+ on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
) N 0 Ponels traffic on either side of the divider. The
ted base is secured to the pavement with an 1. Water ballaosted systems used as barriers shall not be used solely to channelize road users, but also to protect the
Q b oé?(o"’,:; iock adhesive or rubber weight to minimize movement vrlgzléwggaggegsro;gebggﬁg?rég;tleiggr;ti.ung‘ for Assessing Safety Hardware (MASH) crashworthiness requirements based on
18" coused by a vehicle impact or wind Qust. 2. Water ballasted systems used to channél ize vehiculor traffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
‘/—7 2. The OTLD may be used in combination with 42" or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement morkings. ‘ ® Traffic
cones or VPs. 3. Water ballaosted systems used os barriers shall be ploced in accordance to application and installation requirements Dslafe.ty
Portable specific to the device, and used only when shown on the CWZTCD Iist. Texas Department of Transportation ivision
36" Fixed or, 3. Spacing between the OTLD shall not exceed 500 4. Water ballasted systems used os barriers should not be used for a merging toper except in low speed (less than 45 MPH) I P P Standard
Driveable Base feet. 42" cones or VPs placed between urbon areas. When used on a taper in o low speed urbon area, the taper shall be delineated and the taper length
may be used, the OTLD’s should not exceed 100 foot spacing. should be designed to optimize road user operations considering the available geometric conditions.
or may be 4. The OTLD shall be oran . 5. When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be attenuated
. ge with a block non- os per manufacturer recommendations or flared to a point outside the clear zone.
OI:OLQ?I::; reflective legend. Sheeting for the OTLD shall pe P BARR l CADE AND CONSTRUCT ION
) be retroreflective Type B or Type Cg conforming CHANNEL lz l NG DEv l CES
_ / to Departmental Maf?riol Specification DMS-8300, If used to chonnelize pedestrians, longitudinal channelizing devices or water ballasted
) ( ] unless noted otherwise. The legend shall meet systems must have a continuous detectable bottom for users of long canes and the top
the requirements of DMS-8300. of the unit shall not be less than 32 inches in height.
HOLLOW OR WATER BALLASTED SYSTEMS USED AS FlLE: be-21. dgn or: TXDOT [oxs 1x00T [owe TxDOT | ex: 1x00T
©TxDOT November 2002 CONT | SECT JoB HIGHWAY
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS 543087 06T | SH 64 TG
9-07 8-14 DIST COUNTY SHEET NO.
13 52 TYL| __SMITH,ETC. 13
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TYPE 3 BARRICADES

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

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

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

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

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

6. Barricades shall not be placed parallel to traffic unless an odequate
clear zone is provided.

7. Warning lights shall NOT be installed on barricades.

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

barricaded in the same manner. RI1-2 CFngéED

Eoch roadway of @
divided highway shall be

PERSPECTIVE VIEW

The three rails on Type 3 borricades
shal | be reflectorized orange ond
reflective white stripes on one side
facing one-way traffic and both sides

Roadway

NAME
ADDRESS
CITY
STATE
CONTRACTOR

G20-6T

for two-way troffic.

Barricade striping should slont
downward in the direction of detour.

/.[

~ 1. Where positive redirectional

= capability is provided, drums
may be omitted.

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

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

Typical
Plostic Drum

or hung with rope, wire, chains or other fasteners.

1. Signs should be mounted on independent supports at a 7 foot

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

kind is made by TxDOT for any purpose whotsoever.

DISCLAIMER:

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

Barricades shall NOT
be used as a sign support.

Minimum

Ny & Y ar

nominal Reflective

o Sheeting
VAN AN

7 inches.

TYPICAL STRIPING DETAIL FOR BARRICADE RAIL

4’ min., 8 max.

48"

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

N

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

TYPICAL PANEL DETAIL
FOR SKID OR POST TYPE BARRICADES

Flat rail

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)

PLAN VIEW

© O

PLAN VIEW
TYPICAL APPLICATION

4. When the shoulder width is greater
than 12 feet, steody-burn lights
PERSPECTIVE VIEW may be omitted if drums are used.
These drums 5. Drums must extend the length
are not required of the culvert widening.
on one-way roadway
€9F LEGEND
- q°; x QD Plastic drum
—8 8| ¢
b, P —_— CHD Plastic drum with steady burn Iight
10 2% - or yellow warning reflector
E > %P ’/\
I M m oe é @ Steady burn worning Iight
Zo [ ]| or yellow warning reflector
] il ] 28

XS .

2o . Increase number of plastic drums on the

= é U side of approaching traoffic if the crown

8’ max. length Type 3 Barricades € ° = width makes it necessary. (minimum of 2
<8 @ ond moximum of 4 drums)

CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

—3T-aT ]
I " min.
2" min.
[ " min,
28"
min.

Two-Piece cones

DATE
FILE

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

Alternate @
Approx. QD
| 50° I

Min. 2 drums
or 1 Type 3

b\i O stoceiLE

O

| | !

Min. 2 drums
or 1 Type 3
barricade

e

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.

1. Traffic cones and tubulor markers shall be predominantly orange, and
meet the height ond weight requirements shown above.

2. One-piece cones have the body and base of the cone molded in one consol idated
unit. Two-piece cones have a cone shoped body and a separate rubber base,
or ballast, thot is added to keep the device upright ond in place.

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

4, Cones or tubular markers shall have white or white and orange reflective

CONES
min. orange
min.
min. white
min.
min. orange »
min. " max.
min. white 3" min.
42" 2" to 6
min, 3" min.
28"
min.

1

Tubulor Marker

SHEET 10 OF 12

gﬂo Traffic
Safety

I Texas Department of Transportation

Division
Standard

BARRICADE AND CONSTRUCTION

o O O o °
- . bonds as shown above. The reflective bands shall have a smooth, sealed
On one-way roods Desirable outer surface ond meet the requirements of Departmental Material CHANNEL lz l NG DEV l CES
downstream drums stockpile location P oe f f Specification DMS-8300 Type A or Type B.
or barricade may be . . Channelizing devices parallel to traffic . .
! Yy is outside should be used when stockpile is 5. 28" cones ond tubular morkers ore generally suitable for short duration and
omitted here clear zone. within 30° from travel lane. 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 BC ‘ ] o) 2]
<o to maintain them in their proper upright position. -
—_ R —_ —_ —_ —_ —_ R —_ —_ —_ —_ —_ 6. 42" two-piece cones, vertical panels or drums aore suitable for all work zone FILE: be-21.dgn oN: - TxDOT ‘CK:TXDOT‘DW: TxDOT ‘CK:TXDOT
= durations. @©TxDOT November 2002 CONT [SECT JOB HIGHWAY
1. gzge:hggembulor markers used on each project should be of the same size 007 salgfsmm 6420 87 001 SH 64, ETC.
TRAFFIC CONTROL FOR MATERIAL STOCKPILES ' REE oo ooy e
7713 572 TYL|__ SMITH,ETC. 14
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No warranty of any
ility for the conversion
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of this standard to other formats or for incorrect results or damages resulting from its use.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

Temporory Flexible-Reflective

PART TA ATERIAL SPECIFICAT
Roadway Marker Tabs DE MENTAL MATERIAL SPECIFICATIONS

WORK ZONE PAVEMENT MARKINGS

PAVEMENT MARKERS (REFLECTORIZED) DMS-4200

TRAFFIC BUTTONS DMS-4300
GENERAL REMOVAL OF PAVEMENT MARKINGS

POXY A ADH -

1. The Contractor shall be responsible for maintaining work zone ond 1. Pavement morkings that are no longer applicable, could create confusion TOP VIEW FRONT VIEW SIDE VIEW EPO ND ADHESIVES DMs-6100
existing pavement markings, in accordance with the standard or direct a motorist toward or into the closed portion of the roadway BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
specifications and special provisions, on all roadways open to traffic shall be removed or obliterated before the roodway is opened to traffic. E=======73 'T - — PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
within the CSJ 1imits unless otherwise stoted In the plans. 2. The above shall not apply to detours in place for less than three . //%//f///////ﬁ/////%

2. Color, patterns and dimensions shall be in conformance with the days, where flaggers and/or sufficient channelizing devices are used 2 TEMPORARY REMOVABLE, PREFABRICATED DMS-8241
"Texas Monual on Uniform Traffic Control Devices" (TMUTCD). in lieu of markings to outline the detour route. i | PAVEMENT MARKINGS

P . . . —— TEMPORARY FLEXIBLE, REFLECTIVE

3. Additional supplemental pavement marking details may be found in the 3. Pavement markings shall be removed to the fullest extent possible, " 4 Yy ,1 ] ROADWAY MARKER TAB,S DMS-8242
plans or specifications. so os not to leave a discernable marking. This shall be by any method - Adhesive pad

4. Pavement markings shall be installed in accordonce with the TMUTCD opproved by TxDOT Specificotion Item 677 for “Eliminating Existing Height of sheeting A 1ist of prequalified reflective raised pavement morkers,

ond as shown on the plans. Pavement Markings ond Markers®. is usually more thon non-reflective traffic buttons, roadway marker tabs and other

. . 4. The removal of pavement markings moy require resurfacing or seal 1/4" ond less than 1", pavement markings can be found at the Material Producer List

5. Wnen short term markings ore required on the plans, short term coating portions of the roadway as described in [tem 677. web address shown on BC(1).

morkings shall conform with the TMUTCD, the plans ond details as

shown on the Standard Plan Sheet WZ (STPM). 5. Subject to the approval of the Engineer, any method that proves to be

successful on a particular type pavement may be used.

6. When stondard pavement markings are not in place ond the roadway 4 Y STAPLES OR NAILS SHALL NOT BE USED TO SECURE

is opened to traffic, DO NOT PASS signs shall be erected to mark 6. Blast cleaning may be used but will not be required unless specifically TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER

the beginning of the sections where passing is prohibited and shown in the plans. TABS TO THE PAVEMENT SURFACE

PASS WITH CARE signs at the beginning of sections where passing

is permitted. 7. Over-painting of the markings SHALL NOT BE permitted.
7. All work zone povement markings shall be installed in occordance 8. Removal of raised pavement markers shall be as directed by the

with [tem 662, "Work Zone Povement Markings. " Engineer. 1. Temporary flexible-reflective roadway marker tabs used as guidemarks

9. Removal of existing pavement markings and markers will be paid for shall meet the requirements of DMS-8242.
directly in accordance with Item 677, “"ELIMINATING EXISTING PAVEMENT 2. T . . .
M \ H . Tabs detailed on this sheet are to be inspected and accepted by the

RAISED PAVEMENT MARKERS MARKINGS AND MARKERS, " unless otherwise stated in the plans. Engineer or designoted representative. Sampling ond testing is not
1. Raised pavement markers are to be placed according to the patterns 10.Black-out marking tape may be used to cover conflicting existing normal ly required, however ot the option of the Engineer, either “"A"

on BC(12). morkings for periods less thon two weeks when approved by the Engineer. or "B" below moy be imposed to assure quality before placement on the

roadway.

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

the requirements of [tem 672, "RAISED PAVEMENT MARKERS" and Departmental A. Select five (5) or more tabs at random from each lot or shipment

Maoterial Specification DMS-4200 or DMS-4300. ond 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
PREFABRICATED PAVEMENT MARKINGS (5) tabs at 24 inch intervals on an asphaltic pavement in @

straight line. Using a medium size passenger vehicle or pickup,

1. Removable prefabricated pavement markings shall meet the requirements

of DMS-8241. 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
2. Non-removable prefabricated pavement morkings (foil bock) shall meet more than one (1) out of the five (5) reflective surfaces shall
the requirements of DMS-8240. be lost or displaced as a result of this test.

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

MAINTAINING WORK ZONE PAVEMENT MARKINGS 4. See Standard Sheet WZ(STPM) for tab placement on new pavements. See

1. The Contractor will be responsible for maintaining work zone pavement Standard Sheet TCP{7-1) for tab placement on seal coat work.
markings within the work Iimits.

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

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

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

3. The markings should provide @ 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. 2. All temporary construction raised pavement markers provided on a

project shall be of the same monufacturer.

4. Markings failing to meet this criteria within the first 30 days after
D|GC§ITI?HT §h0|| be replaced at the expense of the Contractor as per 3. Adnesive for guidemarks shall be bituminous moterial hot applied or
Specification [tem 662. butyl 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 surfoce with white body).
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS
PAVEMENT MARKING PATTERNS

60" + 3" Type II-A-A Type Y buttons
RAISED
DOUBLE JAISED o 127 Yo o o o oo o o\o o 070 o o
10 to 12" <:| 10 1_012.. TypeIIAA MARKERS Fo o o o oo 0 0 O o0 O o O o
i oomoo ooonoo NO-PASSING i 4"
\ , DOOODOOE(EOOODOOOD oOogooo oOoonoo REFLECTORIZED L
— PAVEMENT 4 to 12" x
Yell Yellow &7 Aﬁ’ LINE
o> vellow P yeiiow > Type 11-A-A Type Y buttons uaRKINGS L
Yel low
REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
Type I-C, 1-A 0{* IT-A-A Type W or Y buttons
RAISED
SOLID EDGE LINE PAVEMENT o o_)cl> c|><_|:| o o 0“mdc o o o o o o
MARKERS
T pe II-A- A
* <a y <z LINES OR SINGLE 80" - 3"
[N e) OODO ODOOODOOODOOODOOOD REFLECTORIZED

NO-PASSING LINE PAVEMENT

I —& —— —— oo o o0oo0omOo/o oonol oono oogionO MARKINGS
¢> Yel low Type Y w_ jo q" White or Yellow
4 to 8" buttons 6 to 8" Type I1-A-A

T I-C

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B ype Type W buttons
Pattern A is the TXDOT Staondard, however Pattern B may be used if approved by the Engineer WIDE P’}Cé::z'r 1-2" LE‘% o C|><_E| 60 o0 o O o/o o O o
Prefabricated morkings may be substituted for reflectorized pavement markings. LINE MARKERS Fo o o o oo o oo o o o oo

8"
(FOR LEFT TURN CHANNELIZING L INE REFLECTORIZED
CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS OR CHANNEL IZING LINE USED T0 PAvEENT
DISCOURAGE LANE CHANGING.) WhH'e

Type I-C 30"+ 3" Type I-C or I11-A-A 30"+/-3"
——+—3—— -
/ RAISED Oooooao a a \DODOD

a
omooomooobmooobmooobDooomooo0oDbdOOODOOODOOODOO O CENTER . .
T PMAAVREKMEERNS.I- |<— ‘. | 30 | I<i>l<i>|
Wnit ype W buttons Type 1-C or 1I-C-R <n L INE 10" —=t= > Type W or
— e — o low — — OooonO oooon o non/ Dooono Dooon Y buttons

Type I'A\a Type Y bu++ons\ <,]:' OR s .
oOooooO0o0o0O0 OooODoooODooobpDoo0oobODoOOCObOOOODOOCOODOOCOODO LANE |<_4° :144

REFLECTORIZED

| ]
INE s T — il
cDooomo0OO ooonooonooonooonoynooonooonooon L MARK INGS e 10" —4 30’ | White or Yellow

o> el Iow/ o> Type I-A Type Y buttons BROKEN Type 1-C or L1-A-A

[e]
o

- \hite —— — — Doooo ooooo noq\_ oooon pooon (when required)
E:> V Type W buttons Type [-C or I1-C-R LINES
omooomooomooobmooomoooObdoOoObWHDoOOOQOOODOOODOOODD palsED O o o o o o o o o
REFLECT PA T MARK 1-2"
EFLECTORIZED PAVEMENT MARK INGS RAISED PAVEMENT MARKERS \-Type I-c AUXIL [ARY m::nf u] u] O u] u] u] O u] /; u]
Prefabricated markings may be substituted for reflectorized pavement morkings. 3 9’ Type I-C or II-C-R

OR
EDGE & LANE LINES FOR DIVIDED HIGHWAY LANEDROP Fau

L INE REFLECTORIZED - - -

PAVEMENT
.

MARKINGS 3 9
Type W buttons I{/-Type I-C <)’:| |<_>|<—>|

——— White /— ——— ——— oooon goooo \:IOI:IOI:I goool oooon [m[e nle/n]
! <5 Type 11-A-A Type Y buttons <a REMOVABLE MARKINGS 5+ 8"
- oonooo%onooonooonooono%nooonooonooonooon WITH RAISED =
oobmoooooobmooobmooobmooonodobmooomooomOdooonoooan
> PAVEMENT MARKERS 100 =k 30° |
3 Yel low : If raised pavement markers are used .
—— Whi-]-e/— —— — ooooo gooon jl:lol:l I:IOI:IOI:\ gooon gooono to supplement REMOVABLE morkings, Raised Pavement Markers
':||> E{> Type W buttons Type I-C the morkers shall be applied to the
top of the tape at the approximate
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tape used for broken
. . . . . lines or at 20 foot spacing for L—,|
Prefaobricaoted morkings may be substituted for reflectorized pavement markings. solid lines. This allows an easier 200 + 1/
removal of raised pavement markers Centerline only - not to be used on edge |ines
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS and tape. Y ¢
SHEET 12 OF 12
3 = L
Type W buttons Type I-C <;:| afety
. Division
— — — — Dooon Dooon _\n\mon -n\ohon Dooon oooon I Texas Department of Transportation Standard
~_ P
White <n

oonpopooon o on OOE|OOODOOODOOODOOODOOODOOODOOOD

- - —§Ye..°w— one ":;::Y Type 1Tmh oS BARRICADE AND CONSTRUCTION

—— gooono gooono
ocobmooon oonooonooonooonooonooonooonooonooon Raised pavement markers used as standard PAVEMENT MARKING PATTERNS
|::> |::> pavement markings shall be from the approved
— — — — pooon Dooon _/l:pnol:l pooon ool pooon products list and meet the requirements of
Nwhite”” E:> E\_ Item 672 "RAISED PAVEMENT MARKERS."
Type W buttons T _ .
ype 1:C BC(12)-21
REFLECTORIZED PAVEMENT MARK INGS RAISED PAVEMENT MARKERS FILE: be-21. dgn ohe TxDOT [cks TXDOT [ows TxDOT [ck: TxDOT
Prefabricated markings may be substituted for reflectorized pavement markings. @©TxDOT February 1998 CONT | sECT JoB HIGHNAY
1-97 9_0;”%5_12075 6420/ 87 001 SH 64, ETC.
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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:

END LEGEND
ROAD WORK Channelizing vzzz2|Type 3 Barricade 2 a Channelizing Devices
Devices
G20-2 . Truck Mounted
28" x 24 (See note 2) A ‘ Eﬂjj Heavy Work Vehicle AN | Attenuator (TMA)
(See note 2) A ' Trailer Mounted Portable Changeable
‘ : ‘.-“ Flashing Arrow Board Message Sign (PCMS)
%?0;58“ - END : -2 [Sign <:] Traffic Flow
| . | ROAD WORK |
(Flags- 3 EH\ L. .
See note 1) @ ] Channel izing ! O\ Flag [LO F lagger
‘ o é ?seevéc:cffe 2)A ‘ 620-2 :
- 48" X 24" |
s1Q ‘ (See note 2) A Minimum Suggested Maximum| ,,. .
@ G o|wn < CN20-1D E \= \ Desirable Spacing of M\;\mﬁum Suggested
51s . < 48" X 48" o = = | Psos*edd Formula Taper Lengths Channel izing S ch.ﬁ Longi tudinal
CW?O’WD ‘ el > ] o _ 73 ‘ : pee * % Devices DH ‘ 9 Buffer Space
48 ol o \ 0 £, (Flags olc [ % m T 5 S X g
- = : 05 See note 1) —|a ' ! n a n g
(;‘eggi(ﬁe ° B @ G 8 é"’gg . E 4 | Offset|Offset|Offset| Taper Tangent Distonce
\ 8| | G| 2867 °2 . \ . o \ 30 ,| 150" 165] 1807 30’ 60’ 120° 920’
o> < X WS 7 7 7
el Q> 0 alL © © == I 35 |L=—=]205"| 225" | 245’ 35 70’ 160’ 120’
= o882 Elo E El (9% ‘ 60
| . TewN ol3 3 | 3 éggé \ 40 265 | 295°| 320'| 40’ 80" 240" 155
_y 2 .
\ L‘ o\ & » “oo \ 45 45071495 540" 45’ 90’ 320° 195
L |0 N 7 B . 7 . .
¢ K S« 8308 | 50 5007 | 550’ | 600 50 100 400 240
—0ON~ '
™ 4 s <& ‘ \ 55 L-=WS 550" | 605" | 660" 557 1107 500 295°
;. u o ° ! 60 600" | 660°| 720°| 60’ | 120° | 600’ 350"
‘ olc 0 ‘ 7S ‘ 65 650" | 715'| 780' 65" 130° 700 410
Channel izing 208 | p c ! 70 700°| 770" | 840’ 70O’ 140’ 800’ 475’
E)Sevw'cei A Lls -” a J T 3| Inactive ! 75 750°| 825’ 900 75’ 150" 900’ 540’
ee note pl* 217, k .
| 5% ‘ f!z‘“")l'/ | ° vewho‘_rc‘e : % Conventional Roads Only
€13 19' JH\ | (See Note 3). | XX Taper lengths have been rounded off
Chonnel izing ‘ Sl M‘”-‘:-f‘:.l Work vehicles or ‘ 10" o ‘ L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed(MPH)
o Oy C _ in. 10)
devices may be L% ‘ ‘Knh o other equipment Min o
omitted if the S > !pmp 8 necessary for the Agﬁg :}
work area is a bl 9283, Q work operation, such
minimum of 30' ‘ > ‘ ot v as trucks, moveab | e ‘ 5 TYPICAL USAGE
from the nearest ot { cranes, etc., shall ?1 MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
traveled way.—| . ﬂ~w' [¢) remain in areas 4 DURATION STATIONARY TERM STATIONARY STATIONARY
Shadow Vehicle b = separated from ‘ o
0 m;p ?xﬁegg?fy ‘ e lanes of traffic by ° E‘ v v
Shadow Vehicle S rotatin channel ization o) O |
. . g . . (@] o— 4
V;%igﬂ;".ﬁﬁygﬁg+g¥?29 (% f‘o?mﬁgl devices at all times. ‘ % @ | GENERAL NOTES
S ’ oscillating or
f\o§hmg,_ { strobe |ights. . f ‘ 1. Flags attached to signs where shown are REQUIRED.
oscillating 2 (See notes 4 & 5) Sh$g°¥Mxeh‘g‘e S ] 2. All traffic control devices illustrated are REQUIRED, except those
or strobe lights. ‘ L -y x%gh Tmfeggify ‘ | denoted with the triangle symbol may be omitted when stated elsewhere
(See notes 4 & 5) ‘ rotating, flashing, i én The plans, or for routine maintenance work, when approved by the
N oscillating or : ngineer.
‘ u @ c n strobe |ights. ‘ 1 3. Inactive work vehicles or other equipment should be parked near the
ola (See notes 4 & 5) | right-of-way line and not parked on the paved shoulder.
E ‘ m — ‘ 4, A Shadow Vehicle with a TMA should be used anytime it can be positioned
519 . 30 to 100 feet in advance of the area of crew exposure without adversely
‘ ol ‘ | ‘ ! affecting the performance or quality of the work. [f workers are no
% S . ] longer present but road or work conditions require the traffic control
o o | to remain in place, Type 3 Barricades or other channelizing devices
‘ 0L ] - ‘ i may be substituted for the Shadow Vehicle and TMA
|8 ‘ . 3 . 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
(8 =< " 3 A } surface, next to those shown in order to protect wider work spaces
Channe | izing ‘ . | N ° > ‘ . - \ 6. See TCP(5-1)for shoulder work on divided highways, expressways and
Devices = 2 g ‘ ' 0 i freeways. ) )
(See note 2) A -u = . - . > | 7. CW21-5 "SHOULDER WORK" signs may be used in place of CW20-1D
‘ 8 8 - ‘ 1 "ROAD WORK AHEAD" signs for shoulder work on conventional
<
ROAEDNVIIJORK v ‘ - % Channel izing v ok : roadways.
s Devices 3
. | . T @ G o3 (See note 2) A 0 | G 28 |
3 3 48" X 24" \ Els 5o }
3 @ G 5 (See note 2A old c|? I
o 0 o &l .
c ‘ c L ‘ Elo |
wn (%] ‘ L| O > .
O+ ol o
2 3 \
~a a >y L[S ! 7
| - - | 3 | k" cratio
R \ | ~= “ I Operations
Channel izing | \ x ‘ Division
CW20-1D Devices | . =M I Texas Department of Transportation Standard
48" X 48" (See note 2)A m u —
‘ (Flags- - ‘ u
See notes 1 & 7)
END
" Coﬁﬁg'd[ E)(EDEMWOEEAD
G20-2
48" X 24"
(See note 2) A 22@0;28”
TCP (1-1q) TCP (1-1b) (F 10gs- TCP (1-1¢) (F 10gs- TCP(1-1)-18
See notes 1 & 7) See notes 1 & 7)
FILE: fcpl-1-18.dgn DN: ‘CK: ‘DW: ‘CK:
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER T Deverber 1088 | Lo fseer
REVISIONS 6420 | 87 001 SH 64, ETC
n . . 2-94 4-98 : :
Conventional Roads Conventional Roads Conventional Roads 8-95 2-12 pIsT COUNTY SHEET NO.
1-97  2-18 TYL SMITH, ETC. 17
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No warranty of any

TxDOT ossumes no responsibility for the conversion

"Texos Engineering Praoctice Act”,

The use of this stondord is governed by the

kind is mode by TxDOT for ony purpose whotsoever.
of this stondord to other formats or for incorrect results or domages resulting from its use.

DISCLAIMER:

DATE:
FILE:

Wwarning Sign Sequence
in Opposite Direction
Some as Below

42" X 42 " X 42"

TO
ONCOMING
TRAFFIC

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

Channelizing devices
separate work space

from traveled woyz

\

Approx.
spacing

100"
Devices at

—100°
20

150’ Min,

Work Space

END
ROAD WORK

G20-2
48" X 24"

Min.
7100° Mox.

50
20’ spacing

<

Devices at

/

Shadow Vehicl
TMA and high

e with
intensity

rotating, flashing,
oscillating or strobe
lights. (See notes 5 & 6)

R1-2

2 X" xa

T0
ONCOMING

R1-2aP
48" X 36"

TRAFFIC

(See note 8)

Cw20-4D

CW20-4D
48" x 48"

CW3-4
48" x 48"

(See note 2)A

Cw20-7
48" X 48"

CW16-2P

24" X 18" FEET

(See note 2)A

Except in
emergencies,
flagger stations
shall be
illumingted
at night

Shadow Vehicle
with TMA and high

intensity rotating,

flashing,
oscillating
or strobe lights.

(See notes 5 & 6) —

Except in
emergencies,
flagger stations
shall be

il luminated

at night

30’

Min.
Work Space

— e N T 88— |8

spacing

END
ROAD WORK

G20-2
48" X 24"

1100’ Max.
Devices at

20’

Cw20-1D
48" X 48"
(F lags-
See note 1)

END
ROAD WORK

CW20-7
48" x 48"

XXX CWi6-2P

24" X 18"
FEET | (see rote 2) A

BE
PREPARED
TO STOP

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

ONE LANE
ROAD
AHEAD

G20-2
48" X 24"

LEGEND

eZzZzZ2|Type 3 Barricade

(I3 [Heovy work venicie

Trailer Mounted
Flashing Arrow Board

Chonnelizing Devices

Truck Mounted
Attenuator (TMA)

Portable Chongeable
Message Sign (PCMS)

SNEDY | =

ale Sign Traffic Flow
<>\ Flag F 1agger
Miniimum Suggested Moximum| .. ..
Desirable Spacing of ' Suggested |Stopping
S| oo | g | sedieo fummiieell S
of taetlorrsetlotroet] Toper Tongent | Distonce °
30 2| 150°| 165°| 180’ 30" 60’ 120’ 90’ 200’
35 L= % 205°| 225°| 245 35° 70" 160’ 120" 250’
40 265'| 295'| 320’ 40’ 80 240 155 305°
45 450° [ 495°| 540’ 45’ 90’ 320° 195° 360"
50 500°| 550°| 600" 50’ 100’ 400" 240’ 425"
55 L=WS 550°[ 605°| 660 55° 1107 500 295° 495
60 600°'| 660'[ 720’ 60’ 120° 600 350° 570’
65 650'| 715°| 780° 65° 130" 700’ 410 645°
70 700°| 770'| 840" 70’ 140 800’ 475 730
75 750 [ 825'| 900° 75° 150 900° 540° 820’

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

TYPICAL USAGE

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

GENERAL NOTES

1.
2.

3.
4

5.

6.

Flogs ottaoched to signs where shown are REQUIRED.

All troffic control devices illustroted ore REQUIRED, except those denoted with the
triongle symbol may be omitted when stated elsewhere in the plons, or for routine
maintenance work, when approved by the Engineer.

The CW3-4 "BE PREPARED TO STOP™ sign moy be installed ofter the CW20-4D "ONE LANE

ROAD AHEAD" sign, but proper sign spacing shall be mointained.

Sign spacing may be increased or an additional CW20-1D “ROAD WORK AHEAD" sign may be
used if qgdvance warning ohead of the flagger or R1-2 "YIELD" sign is less than 1500 feet.
A Shadow Vehicle with o TMA should be used onytime it con be positioned 30 to 100 feet
in advance of the orea of crew exposure without adversely affecting the performance or
quality of the work. If workers are no longer present but rood or work conditions require
the traffic control to remain in place, Type 3 Barricades or other channelizing devices
may be substituted for the Shodow Vehicle and TMA,

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

TCP (1-2a)

1.

8.

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

R1-2 "YIELD" sign with R1-20P "TO ONCOMING TRAFFIC" plaque shall be ploced on o support
ot a 7 foot minimum mounting height,

TCP (1-2b)

9.
10.
1.
12.

13.

Floggers should use two-way radios or other methods of communication to control traffic.
Length of work space should be baosed on the ability of floggers to communicate.

[f the work spoce is locoted near o horizontal or vertical curve, the buffer distonces
should be increased in order to maintain adequate stopping sight distance to the flagger
ond a queue of stopped vehicles (see table above).

Chonnelizing devices on the center-1ine maoy be omitted when a pilot cor is leading
traoffic ond approved by the Engineer.

Flaggers should use 24™ STOP/SLOW paddles to control traffic. Flags should be

limited to emergency situations,
‘ ® Traffic
Operations

I Texas Department of Transportation s‘};‘j;ﬂg}’d

TRAFFIC CONTROL PLAN
ONE-LANE TWO-WAY
TRAFFIC CONTROL

TCP (1-2q) See note 1)
TCP (1-2b)

ONE LANE TWO'WAY \ FILES fcpl-Z-IS.ngCP (nu! 2|)cm I|§m |cm
CONTROL WITH YIELD SIGNS e ONE _LANE TWO-WAY R W M BT
(Less than 2000 ADT See note 7) CONTROL WlTH FLAGGERS ;.;2 ;:?g oIsT COUNTY s;zar uo..

1-97 2-18 TYL [ SMITH, ETC. 18
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No warranty of any

TxDOT ossumes no responsibility for the conversion

"Texos Engineering Praoctice Act”,
of this stondord to other formats or for incorrect results or domages resulting from its use.

The use of this stondord is governed by the
kind is mode by TxDOT for ony purpose whotsoever.

DISCLAIMER:

DATE:
FILE:

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

See note 1)

|

less
‘ 3x for over S0 mph |

x for 50 mph or

Channelizing devices
moy be omitted if the
work area is a minimum
of 30’ from the

nearest traveled way. —

Shoulder
Shoul der

30°
Min. |

30°
Min,
Work Space

(See notes 4 & 5)

TCP (2-1q)

Shoulder
Shoulder

less
3x for over |

x for 50 mph
or

Cw20-1D

48" X 48"
(Flags-

See note 1)

WORK SPACE NEAR SHOULDER

Conventional

50 mph

Cw20-1D
48" x 48"
(Flags-

See note 1)

(See notes 4 & 5)

END
ROAD WORK

Shoulder
Shoulder

/

or less
50 mph

3x for oveq

x for 50 mph

100° |
Approx. A

G20-2

48" X 24"
(See note 2)A

30 | 100
T

30°
in.

Wi
Work Space

B

173 L

less
3x for over

x for 50 mph
or

END

Shoulder
Shoulder

ROAD WORK

G20-2
48" X 24"

(See note 2) A

TCP (2-1b)

50 mph

CW20-1D0
48" X 48"
(Flags-

See note 1)

WORK SPACE ON SHOULDER

Conventional

Roads

CW20-1D \v
48" X 48"
(Fl1ogs-

See note 1)

Shoulder

x for 50 mph
or less
for over
50 mph

3x

Work vehicles
or other equipment
necessary for the
work operation,
such as trucks,
moveable crones,

etc., shall remain in

areas separated from
lanes of traffic by
chaonnelizing devices
at all times.

(See notes 4 & 53

Shoul der

END
ROAD WORK
G20-2

48" X 24"
(See note 21 A

100’
Approx.'A

Shou | der

END
ROAD WORK
620-2

48" X 24"
(See note 2)A

Py

Shoulder

TCP (2-1¢)

Inactive -
work vehicle
(See Note T)

TMin.

Right-of-way Line

Work Space

B

1/3 L

x for 50 mph
or less
for over
50 mph

3x

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

See note 1)

WORK VEHICLES ON SHOULDER

Conventional

Roads

LEGEND

Type 3 Borricaode

Channelizing Devices

Heavy Work Vehicle

Truck Mounted
Attenugtor (TMA)

Trai ler Mounted
Flashing Arrow Board

Portoble Chongeable
Message Sign (PCMS)

Sign

Traoffic Flow

ol |

Flag

SKNED(Y |

F 1agger

Posted| Formulo
Speed

*

Minimum Suggested Moximum
Desirable Spocing of
Toper Lengths Chonnelizing
* ¥ Devices

Minimum
Sign
Spacing
g

10° UL 12° on o Oon a i stan
Offset|Offset|Offset] Toper | Tongent Distonce

Suggested
Long@itudingl
Buffer Space

-5~

30 2

150°| 165°| 180° 30" 60 120°

90’

35 WS

205°| 225" | 245° 35" 70° 160°

120°

40

265°'| 295°| 320° 40° 80° 240°

155°

45

450°( 495°| 540’ 45° 90’ 320’

195°

50

500°| 550°| 600° 50" 100° 400

240’

55

550°[ 605°| 660" 55" 110° 500°

295’

60

600" | 660" | 720’ 60" 120° 600’

350’

65

650°| 715°( 780° 65° 130° 700"

4107

70

700°| 770" | 840° 70° 140° 800°

475’

75

750" | 825°| 900° 75° 150 900

540°

% Conventional Roads Only

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

TYPICAL USAGE

MOBILE

SHORT SHORT TERM INTERMEDIATE
DURATION STATIONARY TERM STATIONARY

LONG TERM
STATIONARY

v v v

v

GENERAL NOTES

1. Flogs attoched to signs where shown, ore REQUIRED.
2. All troffic control devices illustrated are REQUIRED, except those
denoted with the triongle symbol may be omitted when stated in the
plons, or for routine maintenance work, when opproved by the Engineer,
3. Stockpiled material should be placed a minimum of 30 feet from
nearest traveled way.
4. Shodow Vehicle with TMA ond high intensity rotating, flashing,
oscilloting or strobe lights. A Shadow Vehicle with a TMA should be
used onytime it con 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 rood or work conditions require the troffic control to remain in
ploce, Type 3 Borricades or other channelizing devices may be
substituted for the Shodow Vehicle and TMA,
5. Additional Shodow Vehicles with TMAs may be positioned off the paved
surface, next to those shown in order 1o protect a wider work space.
6. See TCP(5-1) for shoulder work on divided highways, expressways ond

freeways.

7. Inactive work vehicles or other equipment should be porked neor the
right-of-way Iine ond not porked on the paved shoulder.
8. CWw21-5 "SHOULDER WORK™ signs may be used in place of CW20-1D
“ROAD WORK AHEAD" signs for shoulder work on conventional roadways.

—

I Texas Department of Transportation

Traffic
Operations
Division
Standard

TCP(2-1)-18

TRAFFIC CONTROL PLAN
CONVENTIONAL ROAD
SHOULDER WORK

FILE: tep2-1-18. dgn ON: |cm |mn |cm

© x0T December 1985 conT [sect 08

HIGH#AY

REVISIONS
201 4-98 6420{87] 001

SH 64, ETC.

8-95 2-12 DIST COUNTY

SHEET NO,
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

[ [
[y [
o o
3 3J
° o
c oy
w 2]
A A A D
ROAD WORK
G20-2
48" X 24"
N See Note 13
‘ ‘ ‘ 'E-
p=
°
o
[Te)
/]
[}
(6]
Shadow Vehicle 2
with TMA and —c 7
high intensity *SIE <
rotating, flash o)
oscillating or a =
strobe |ights T T ™
]
[2a]
/]
L)
°
o
‘:‘ 4 CW20-5TR
o 48" X 48"
Py (See note 10)
pls
»
-
L 4 m| <
See note @ > 8
1 and 7 =
A
-\
g CW20-5TR
o 48" X 48"
- (See note 10)
- =
‘ ‘ ‘ CW16-3aP
< 30" X 12"
o
o
o
- RIGHT LN XXXX
fj CLOSED XXXX
N AHEAD XXXX
See note 3 PHASE 1 PHASE 2
©
1 and 7“\ ‘ ‘ ‘ - (See note 6}
j‘j‘c‘: 48" X 48"

TCP (6-1a)

TYPICAL FREEWAY
ONE LANE CLOSURE

5 o | ™ T Thoad Work
A AN NANAN B
E} 35 . 620-2
! 8 c 48" X 24"
v v = See Note 13
o
o
a
o
6]
Shadow Vehicles 2
with TMA and 1 .0
high intensity xols v
rotating, ‘ Lzl 2o
flashing, =
oscillating or
strobe |ights
[an]
-
. CW20-5TR
o 48" X 48"
See note S (See note 10)
1 and 7 -
A \:l. -— CW16-2aP
30" X 12"
c
=
)
o

48" X 48"

—————— (See note 10)
- 1000FT

CW16-2aP
30" X 12"

See note
I and 7 ‘ ‘ ‘

LEGEND

rZzzz2|Type 3 Barricade BB |Channelizing Devices
. Truck Mounted
[::Hij Heavy Work Vehicle Attenuator (TMA)
Trailer Mounted Portable Changeable
Flashing Arrow Board Message Sign (PCMS)

N
== |Sign <ZI Traffic Flow
Lo

N\ |[Frag Flagger
Minimum Suggested Maximum
Desirable Spacing of Suggested
Posted| - || Taper Lengths “L"[  channelizing Longitudinal
Speed | Formula * % Devices Buffer Space
100 [ 117 [ 127 On a on a "B"
Offset/Offset|0ffset| Taper | Tangent
45 450'| 495’ | 540’ 45’ 90’ 195’
50 500’ | 550’| 600’ 50’ 100’ 240’
55 L=WS 550’| 605’| 660’ 55’ 110/ 295’
60 600’ | 660 | 720’ 60’ 120’ 350’
65 650’| 715’| 780’ 65’ 130’ 410'
70 700'| 770’ | 840’ 70’ 140’ 475
75 750’| 825’| 900’ 75’ 150’ 540’
80 800’ | 880’ | 960’ 80" 160’ 615’

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 v

GENERAL NOTES

1. All traffic control devices illustrated are REQUIRED. Devices denoted with the
triangle symbol may be omitted when stated elsewhere in the plans.

2. Drums or 42"cones are the typical channelizing devices. For Intermediate Term
Stationary work, drums shall be used on tapers with drums or 42" cones used on
tangent sections. Other channelizing devices may be used as directed by the Engineer.

3. All construction signs and barricades placed during any phase of work shall remain
in place until removal is approved by the Engineer.

4. The Engineer may direct the Contractor to furnish additional signs and barricades as

required to maintain traffic flow, detours and motorist safety during construction.
5. Static message boards or changeable message signs stating the date and duration of
ramp or freeway lane closures shall be placed a minimum of seven (7) calendar days

in advance of the actual c¢losure.

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

other specific warnings.

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

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

9. Warning signs for intermediate term stationary work should be mounted at 7’ to the

bottom of the sign.

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

a plaque below the sign may be used.

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

12.For Intermediate Term Stationary work at night, floodlights should be used to illuminate
the work area and equipment crossings. Floodlights shall not produce a disabling glare

condition for road users or workers.

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

already in place on the project.

g CRIGHT LANES
. CLOSED CW20-5aTR
- B e note 101
——y ee No
5 [//2MLE]
‘ ‘ ‘ o CW16-3aP
30" X 12"
@ _'\ 2 RIGHT XXXX
4> 4} 4} 4} 3 LANES XXXX
e CLOSED XX XX
PHASE 1 PHASE 2

(See note 6)
1 and 7

-
See note.  /
A

TCP (6-1b)

CW20-1F
48" X 48"

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

g Texas Department of Transportation
Trafflc Operations Divislon Standard

TRAFFIC CONTROL PLAN
FREEWAY LANE CLOSURES

TYPICAL FREEWAY

TCP(6-1)-12

TWO LANE CLOSURE

FILE: tcp6-1. dgn on: TxDOT ek TxDOT [ow: TxDOT [ek: TxDOT
@TXDOT February 1998 CONT |SECT Jos HIGHWAY
812 REVISIONS 6420| 87 001 SH 64, ETC.

DIST COUNTY SHEET NO.

TYL SMITH, ETC. 20
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

LEGEND

END ezzz|Type 3 Barricade BB |[Channelizing Devices

=-<—1IROAD WORK IZI]JZ
G20-2

ARAANA

Truck Mounted
Attenuator (TMA)

Heavy Work Vehicle

Shou | der
Shou | der

VAN

48" X 24" = Trailer Mounted Portable Changeable

(See Note 4) 5 Flashing Arrow Board Message Sign (PCMS)

N
‘ ‘ ‘ ‘ == |Sign <';I Traffic Flow
N |Flag 0o

@ @ Minimum Suggested Max imum

Desirable Spacing of Suggested

Shoulder

Shou |l der

NSO
G20-2

48" X 24"
(See Note 4}

F lagger

Posted Taper Lengths "L"| channelizing Longitudinal
Formula * % Devices Buffer Space

10 [ 117 [ 12’ on a on a "B"
Offset/Offset|Offset| Taper | Tangent

45 450'| 495’ | 540’ 45’ 90’ 1957
— 50 500’ | 550’| 600’ 50’ 1007 240’
55 L=WS 550'| 605'| 660’ 55° 110/ 295’
60 600’ | 660’ | 720’ 60’ 1207 350’
65 650’| 715'| 780’ 65’ 130’ 410’
‘ 70 700’ | 770’ | 840’ 70’ 140’ 475’

‘ Speed

500

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

with TMA and L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
high intensity
rotating, flashing, TYPICAL USAGE

oscillating or
I SHORT SHORT TERM | INTERMEDIATE LONG TERM
strobe lights MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY

v v v

Work Space

X
30’
Min

CW4-3R
48" X 48"
See note 2)

RAMP GENERAL NOTES

CLOSED 1. All traffic control devices illustrated are REQUIRED. Devices
R11-2bT denoted with the triangle symbol may be omitted when stated
48" X 30" elsewhere in the plans.
cW25-1T A 2. ADDED LANE Symbol (CW4-3) sign may be omitted when sign
48" X 48" between ramp ond'moin!ane can be seen from both roadways.
(See note 1) 3. See "Advance Notice List" on BC(6) for recommended date
and time formatting options for PCMS Phase 2 message.
4, The END ROAD WORK (G20-2) sign may be omitted when it
conflicts with G20-2 signs already in place on the project.

Shadow Vehicle
with TMA and

high intensity
rotating, flashing,
oscillating or | ‘

CW13-1PA
24" X 24"
(P laque

strobe |ights
¢ T See note 1) ‘ ‘

Ramp to remain closed
until work space is 1500’
past entrance to freeway

Work Space

| -
X
30’
Min.

s

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

‘ per formance.

e
a®
gue®®
L
500

o
o>

ENT RAMP XXXX
_ﬁﬁ TO BE XXXX Additional requirements for lane closures and advance signing
CLOSED XX XX shal | be as shown on TCP (6-1) or as directed by the Engineer.

PHASE 1 PHASE 2
‘ (See note 3)

Shoulder
j;iIfl E §E F ¥ E E /8 ¥ ¥
Shou lder

See TCP(6-1) for
@ Lane Closure
_ Details and

500’

Additional =9k Texas Department of Transportation

Trafflc Operations Divislon Standard

@
1/3 L

E(l> ““ﬁ‘
&
|

i ‘ j ‘ i ‘ Signing. ‘-\\\\\\\
Details and

See TCP (6-1) for G‘G G‘G ‘ TRAFFIC CONTROL PLAN
éqdi‘_rionol ChaoRP 30 WORK AREA NEAR RAMP
igning.

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

ENTRANCE RAMP OPEN ENTRANCE RAMP CLOSED A

WORK WITHIN 500’ OF RAMP 6420(87| 001 | SH64.ETC.

1-97 DIST COUNTY SHEET NO.

8-98
4-98 8-12 TYL|  SMITH, ETC. 21
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

LEGEND
G ‘ é ‘ G ‘ G C N e=z=zz2|Type 3 Barricade B B |Channelizing Devices
8 3 Truck Mounted
o = .
g s 3 @ @ @ @ 32 Eﬁjj Heavy Work Vehicle A | pttenuator (TMA)
o
3 5 ‘% § Trailer Mounted Portable Changeable
8 E Flashing Arrow Board Message Sign (PCMS)
w
s XY - |Sign <8 |traffic Flow
‘ ‘ L EXIT N |Flag 0o |Fragger
— Minimum Suggested Max imum
. ‘ ‘ / ‘ Existing relesiraele Spacing of Suggested
: 107 Posted aper Lengths "L"| channelizing |Longi+udinal
3?$gO¥MXGZ;‘Z|e a \Z Speed Formula * % Devices Buffer Space
: : . 100 [ 117 [ 127 on a on a "B"
ARG A " m 7 OffsetlOffsetl0ffset| Taper | Tangent
oscillating or | B u 45 4507| 495'| 540'| 45’ 90° 195"
strobe Iigh‘rs“\ 50 500’ | 550’| 600’ 50’ 100/ 240’
9; _ 55 L=WS 550’| 605’| 660’ 55 1107 295
" o3 8 x ~J RAMP 60 600"| 6607| 720°| 60’ | 120’ 350’
- s Hlo 5 8 CLOSED T S ARECA T I AT WY
] ¥ with TMA and Tz g R11-2bT ; ; 7 7 7 7
L 2 high intensity 0 48" X 30" 75 750’ | 825’| 900 75 150 540
rotating, flashing, ¥ 80 800’ | 880’ | 260 80’ 160’ 615’
] : f A
osol | |a+!ng or § %% Taper lengths have been rounded off.
strobe lights — | EXIT XY
L] ® L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH
] \d I
* . RAMP aa| = Street B TYPICAL USAGE
] |
¢ SHORT SHORT TERM INTERMEDIATE LONG TERM
‘ . e CLOSED " ’ MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
R11-2bT o N
@ a ° 48" X 30" S EXISTING v v v
o
s g S A
@ @ ‘ ‘ t GENERAL NOTES:
" a RAMP 1. All fraffic control devices illustrated are REQUIRED. Devices
™ - CLOSED denoted with the triangle symbol may be omitted when stated elsewhere
} ) L AHEAD in the plans.
‘ I‘ P CW20RP-3D
Py 48" X 48"
4 1) | )
| o
: %
° o
2 )
3 X
CW13-1P L el IS EXIT
24" X 24" - PS %A shadow vehicle equipped with a Truck Mounted Attenuator is
. (Plaque © | | | ° a typical ly required. A shadow vehicle equipped with a TMA shall
See note 1) A - Existing be used if it can be positioned 30’ to 100’ in advance of the
- [ [ [ ﬂ area of crew exposure without adversely affecting the work
Kl' See TCP(6-1) for performance.
a Lane Closure
Details and
‘ ‘ ; Additional Signing.
EXIT XX
]
“ ‘ ‘ ‘ ‘ St reet A Additional requirements for lane closures and advance signing
P ‘ L ’ shal| be as shown on TCP (6-1) or as directed by the Engineer.
‘ /
) -
e Existing
!‘ AN
| 15 -
See TCP(6-1) for * "
Lane Closure N
adirime e | YT ‘ STREET B USE ?’ Texas Department of Transportation
@ @ @ G || EXIT STREET A Traffic Operations Divislon Standard
—
AN AIAYA @/ CLOSED EXIT
Or, as an option when
exits are numbered TRAFFIC CONTROL PLAN
EXTT XY USE WORK AREA BEYOND RAMP
CLOSED EXIT XX
- Place 1 mile (approx.)
TCP (6-3aq) TCP (6-3b) in advance of Street A TCP (6-3) -1 2
exit. FILE: top6-3. dgn ov: TxDOT ok TxDOT [ow TxDOT [ck: TxDOT
ENTRANCE RAMP OPEN EX I T RAMP CLOSED ©7Tx00T  February 1994 CONT | SECT Jos HIGHWAY
REVISIONS 642087 001 SH 64, ETC.
TRAFFIC EXITS PRIOR TO CLOSED RAMP o e
TYL SMITH, ETC. 22
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

LEGEND
zZzzZz2|Type 3 Barricade @ ® |Channelizing Devices
CW205G- 1 U | @ G | G @ | G p, . Truck Mounted
48" x 48" v CWZSG l:[[p Heavy Work Vehicle w Attenuator (TMA)
-1
I X ol CWEOSG".. 48" x 48" £ Trailer Mounted Portable Changeable
——‘ L B 48" x 48 - Flashing Arrow Board Message Sign (PCMS)
< | | v - a |sign <o |rroffic Fiow
- Flag D_o F lagger
] \ CW20SG-1 | [|:| N
<;|—) <};| 48" x 48" B —
|:|,> El(> E:> Minimum Suggested Moximum| .. .
Desirable Spaci £ 1N imum
—_— sy ———— Posted| Formulo Taper Lengths cngggéT?z?nq ss'g." Losr'luggiq:.xs(:?erszl
b | | E Speed * % Devices P |Buffer Space
= * o' | 11 ] 12 | ong | _0na |pistance "B
X } Of fset/Offsetoffset] Toper | Tongent
N > [ ] . . '
| [ o | | 30 2| 1507 1657 180'| 30 60 | 120 90
= 35 L:% 205'| 225' | 245°| 35 70° | 160° 120°
ol|8e 40 265 | 295’ | 320 40° 80’ 240’ 155
| E % | | 45 450°] 495'] 540°| 45 20° | 320° 195"
N\ - 50 500°'| 550" | 600’ 50 100’ 400’ 240’
CW205G-1 2 55 ; ; T =5 ; ; ;
48" x 48" | | | CH20SG-1 L=WS 5501 605' 660, i ”0, 500' 295’
1 —cee Note 8 , ! g 2 agn 60 600'[ 660°| 720'| 60 120 600 350
CW20SG-1 CW20-5TR - 65 650'| 715 780° 65 130° 700° 410’
| | g 48" x 48" | | 48" x 48 | | < Chzo- sl Lo 700° [ 770°[ 840°] 70" [ 140" | 800 475’
A 75 750’ | 825’ 900’ 75’ 150’ 900’ 540’
- % Conventional Roads Only
| | | | %% Taper lengths have been rounded off.
L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
CWEO-STR" )
| | 48" x 48 | | CW20-5TL
- 48" x 48
@| \V A @| VAR | 43 WORKERS IN BUCKET TRUCKS SHALL NOT
v WORK ABOVE OPEN LANES OF TRAFFIC.
CW20SG-1 -1 CW20SG-1
48" x 48" 803 2 48" x 48"
NEAR SIDE LANE CLOSURE FAR SIDE RIGHT LANE CLOSURE FAR SIDE LEFT LANE CLOSURE
SHORT DURATION OR SHORT TERM STAT[ONARY SHORT DURATION OR SHORT TERM STAT|ONARY SHORT DURATION OR SHORT TERM STATIONARY

DATE:
FILE:

SiouAL GENERAL NOTES

EAD
205G-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
' CW205G-1 the device must be left unattended at night.
CW20SG-1 " "
4 4
48" x 48" , @ | 8" x 48 2. Obstructions or hazards at the work area shall be clearly marked
and delineated at all times.
§3:7x 3. Flaggers and Flagger Symbol (CW20-7) signs may be required according
\ to field conditions.
4. Vehicles parked in roadway shall be equipped with at least two
. <::| high intensity rotating, flashing, oscillating or strobe type I|ights.
[ ]
- = — &g — — 'I — g _ _ 5. High level warning devices (flag trees) may be used at corners of
] the vehicle. SHEET 1 OF 2
E: > e a
10 mnn.T -‘K 6. Whenbworlr opgrgﬂgrl'ls gl:e pergormzd 02 existing Zirg’nolf\, the signals gﬂo o#;ﬂgns
may be placed in ashing red mode when approve y e engineer. . ivision
|' X ‘ VL N | . If existing signals do not have power, All-Way Stop (R1-1 and R1-3P) ITexas Department of Transportation Standard
i |» ' 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 Ic SIGNAL WORK

R4-7 (less than 1 hour) any buffer space provided will enhance the
24" x 30" safety of the setup. TYP l CAL DE TA l LS

8. The arrow board at this location maoy be omitted for Shor+ Duration

CWEOG-I" | work if the work vehicle has an arrow board in operation. As an
48" x 48 option, the arrow board may be placed at the end of the taper in
the closed lane if space is not available at the beginning of the taper. wz (BTS_] ) - l 3
CW20SG-1 9. si .
< " . gns and devices for the NEAR SIDE LANE CLOSURE may be altered for FILE: wzbts-13. dgn DN: TxDOT |cks TXDOT |ow: TxDOT | ck: TxDOT
48" x 48 OPERAT IONS IN THE INTERSECT ION a left lane closure by using a LEFT LANE CLOSED (CW20-5TL) and adding ©Tx00T April 1992 ot sm‘ o ‘ HIG‘HWAY
SHORT DURATION channel izing devices on the centerline to protect the work space from
opposing traffic. REVISIONS 6420 87 001 SH 64, ETC.
2-98 10-99 7-13 DIST COUNTY SHEET NO.
498 3-03 TYL| _ SMITH. ETC. 23
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE:

BEGIN WORK | G20-5aP Temporary Traffic Barrier g\gZOSG;‘IS
- 36" x 24" te 4 | X
- | ROAD WORK (jso 3T24" ZONE SEEV 0 G See Note below 0 G
] G SIGNAL LNEXT X MILES | TRAFFIC WARNING Work Area
¥ s R20-5T ya
= WORK AoDrEss FINES 36" % 36" SN
y \r ; | MERD in _|czo-er |pouBLE (] Kd
CW20SG-1 [ “conmacror — [48" x 30" W | R20-5aTP R20-37T T~ *
END ag" x 48" 2 | 360 2o 1g 48" x 42" L S % r !
ROAD WORK s S!,‘?"i“;é-- <5 10° Min. Min. (See Note 7 below) <5
620_2 —
36" x 18" | X X X X > f N
WORK AREA e T r 1 1 1 71 T 1T [
1 S 1 i 1 oL T
N ool MoTall]
0> MAJOR STREET SRR o>
N SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
| END NOTES CROSS HERE CLOSED CROSS HERE
L 1. Project signing as shown shall be in place
ROAD WORK whenever signal contract work is in progress. R9-110R R9-9 R9-11aL
G20-2 227 x 120 24" x 12" San % Jon
OBEY G20-5aP | WORK BEGIN 36" x 18" 2. For closely adjoining projects, advance signing
WARNING 36" x 24"| ZONE | G20-5T ROAD WORK may not be required in advance of each G || 4> VA A
SIGNS 48" x 24"|NEXT X MILES intersection, but only in advance of the
STATE Law | R20-5T  [TRAFFIC e | intersections at the project |imits. Actual g
36" x 36"| FINES AD oSS locations will be as directed by the Engineer. U-le H I- -lﬂ (2
R20-3T R20-50TP DOUBLE| G20-6T s L
48" x 42" -5a — 48" x 30"|_CONIRACTOR | v 3. Advance signs shall be removed when signal
36" x 18"| wies %@0264'8.. construction operations are no longer < Work Area
— ! under way, as directed by the Engineer.
4. Worning sign spacing shown is typical for both E>
TYPICAL ADVANCE SIGNAL PROJECT SIGNING directions. A 4 A
FOR LONG TERM and INTERMEDIATE-TERM STATIONARY WORK OPERATIONS 5. See the Table on sheet 1 of 2 for Typical
warning sign spacing. | | 0 || G | | SIDEWALK DETOUR | | 0 || G
GENERAL NOTES FOR WORK ZONE SIGNS REFLECTIVE SHEETING
1. Signs shall be installed ond maintained in a straight and plumb 1. All signs shall be retroreflective ond constructed of sheeting meeting CW],"Z N See Note 8
condition. the requirements of the DMS and color usage table shown on this sheet. gge ﬁoig 6 SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
=t _ -
2. Wooden sign posts shall be painted white. SIGN SUPPORT WEIGHTS cross_ere | 8. 'IOR . CLOSED oo | RO L
3. Barricades shall NOT be used as sign supports. 1. Weights used to keep signs from turning over should be sandbogs 11 R9;9
filled with dry, cohesionless material. & 24" x 12"
4. Nails shall NOT be used to attoch signs to any support.
2. The sandbags will be tied shut to keep the sand from spilling and cwir-2
5. All signs shall be installed in accordonce with the plans or as to maintain a constant weight. — 36" x 36
directed by the Engineer. [m‘ See Note 6
3. Rock, concn;e're, iron, steel or other solid objects will not be cwie P 22 —
6. The Contractor shall furnish the sign design shown in the plans or permitted for use as sign support weights. Wo- N - _
in the "Standard Highway Sign Designs for Texas" (SHSD}. 24" x 12 O S!‘“Gx-’?lé Work Area V4 AN
4, Sandbags should weigh a minimum of 35 Ibs and @ moximum of 50 Ibs. ne
7. The Contractor shall furnish sign supports and substrates listed in Di‘ - — ——— - amn —
the "Compliant Work Zone Traffic Control Device List" (CWZTCD), 5. Sandbags shall be made of a durable material that tears upon : - e e N |
instal led as per the monufacturer’s recommendations. vehicular impact. Rubber, such as tire inner tubes, shall not be used. - - - - . ._L. 1
8. Temporary signs that have damaged or cracked substrates and/or 6. Rubber ballasts designed for channelizing devices should not be used <;' <;'
damaged or marred reflective sheeting shall be reploced as for ballast on portable sign supports. Sign supports designed and _— _
directed by the Engineer. manufactured with rubber bases may be used when shown on the CWZTCD ¢> |_1|>
list.
9. Identification mcrklngs may be shown only on the back of the sign ~N == ~ e
substrate. The maximum height of letters and/or company logos used 7. Sandbags shall only be placed along or laid over the base supports Za
for identification shall be 1", of the traffic control device and shall not be suspended above ground
level or hung with rope, wire, chains or other fastners. Sandbags | 6” G | | | | ” G | |
10. Damaged wood posts shall be replaced. Splicing wood posts shall be placed along the length of the skids to weigh down the 0
will not be al lowed. sign support.
R9-10DBL
8. Sandbags shall NOT be placed under the skid and shall not be used to SIDEWALK CLOSED B "
DURATION OF WORK level sign supports placed on slopes. Gy |24 % 12 CROSSWALK CLOSURES
. . . . USE OTHER SIDE
1. Work zone durations are defined in Part 6, Section 6G.02 of the CW20SG-1
Texas Manual on Uniform Traffic Control Devices (TMUTCD). LEGEND 48" x 48"
SIGN MOUNTING HEIGHT e |Sign . ) )
1. Sign heigh1_' of Long-term/Intermediate-term warning signs shall be as ee Channelizing Devices EDESTRIAN CONTROL
shown on Figure 6F-1 of the TMUTCD. ezzz2 | Type 3 Barricade 1. Holes, trenches or other hazards shall be adequately protected by covering,
. . . . . delineating or surrounding the hazard with orange plastic pedestrian
2. S;}gn helg?'_f of Sggf;'*ﬁrT{ISh%aTgBm*IOf'l warning signs shall be as fencing or longitudinal channelizing devices, or as directed by the Engineer. SHEET 2 OF 2
Shown on Figure or The . DEPARTMENTAL MATERIAL SPECIFICATIONS 2. "CROSSWALK CLOSURES" as detailed above will require the Engineer’s approval
3. Regulatory signs shall be mounted at least 7 feet, but not more than prior to installation. . gﬂ“ Traffic
9 feet, above the paved surface regardless of work duration. SIGN FACE MATERIALS DMS-8300 3. R9 series signs shown may be placed on supports detailed on the BC_s’rondurds Operations
or CWZTCD list, or when fabricated from approved |ightweight plastic ITexas Department of Transportation lew%/ond
FLEXIBLE ROLL-UP REFLECTIVE SIGNS DMS-8310 substrates, they may be mounted on top of a plastic drum at or near the tandar
REMOVING OR COVERING location shown.
. Wh b P q + | h 4. For speeds less than 45 mph longitudinal channelizing devices moy be used
. en sign messages may be confusing or do not opply, the signs COLOR USAGE SHEETING MATERIAL instead of traffic baorriers when approved by the Engineer. Attenuation of
ggg;(‘)vgg Eemﬁmnggglgg‘gE'e*e'y covered, unless otherwise blunt ends and installation of water filled devices shall be as per BC(9) TRAFF I C S I GNAL WORK
4 : ORANGE | BACKGROUND TYPE By, OR TYPE Cg, SHEETING and mgnufac’rurer: s recommendations. . .
2. When signs are covered, the material used shall be opague, such 5. Loco'r!on of deV|ce§ are fc_)r general guidance. Ac'rua! c_jewce spacing and BARR I CADES AND S I GNS
as heavy mil black plastic, or other materials which will cover WHITE BACKGROUND TYPE A SHEETING location must be field adjusted to meet actual conditions.
the entire sign face and maintain their opaque properties under 6. Where pedestrians with visual disabilities normally use the closed sidewalk
qutomobile headl ights at night without domaging the sign sheeting. BLACK LEGEND & BORDERS| ACRYLIC NON-REFLECTIVE SHEETING Detectable Pedestrian Barricades should be used instead of the Type 3
Burlap, or heavy mgterials such as plywood or aluminum shall not Barricades shown.
be used to cover signs. — 7. The width of existing sidewalk should be maintained if practical. wz (BTS_ 2) -1 3
3. Duct tape or other adhesive material shall NOT be affixed to a Only pre-qualified products shall be used. A copy of the 8. Povement morkings for mid-block crosswalks shall be paid for under the
sign face. Compliant Work Zone Traffic Control Devices List" (CWZTCD) appropriate bid items. . L. FILE: wzbts-13.dgn on: TXDOT \cmeOT\w TxDOT ‘CK:TXDOT
4. Signs and onchor stubs shall b 4 ong holes bock fi11ed describes pre-qualified products and their sources and may 9. ‘fr'hen Cr°55¥°”§?_$f °'fhﬁrlfl’eg95;rjr°”ffg‘l='"'fr'jeshoﬁ 9'0793 or re'°9g'{?9;r ©Tx00T  April 1992 conT |sect 208 HIGHWAY
. i and onchor stubs sha e removed and holes bock filled upon . : emporary facilities sha e detectable ond shall include occessibility
completion of the work. be found at the following \.ueb oddres.s ) . features consistent with the features present in the existing pedestrian REVISTONS 6420| 87 001 SH 64, ETC.
http://www.txdot.gov/txdot_library/publications/construction.htm facility. 2-98 10-99 7-13 oIsT counTy SHEET NO.
4-98 3-03 TYL| SMITH, ETC. 24
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

Warning sign TABLE 1
ond rumble strip Flagger to GENERAL NOTES LEGEND
sequence in Flagger apt | of Rumble
o . . Stri . .. .
opposite direction| (Length of Work Ar:lags . 1. Each Rumble Strip Array should ezzz2 | Type 3 Borricade B8 Channelizing Devices
15 some as below. Area) consist of three rumble strips spaced I:mj . Truck Mounted
\ < 4,500 1 center to center at the spacing shown Heavy Work Vehicle [N | aAttenuator (TMA)
178 Mile > 4,500 2 | GI in Table 2, ploced transverse across Trailer Mounted Portable Changeable
— the lane at locations shown. Flashing Arrow Panel Message Sign (PCMS)
14 Wi < 3,500 1
1e . .
" > 3,500 2 " 2. The CW17-2T "RUMBLE STRIPS AHEAD" =& |sion <o [rroffic Fiow
. < 2,600 1 N L] N sign should be located after the <> Flag il O Flagger
" 172 Mile > 2. 600 2 g . g CW20-1D "ROAD WORK AHEAD sign and
= = . = spaced as shown. I[f traffic is
r 1 Mile < 1,600 ! 3 “ 3 observed to be queuing, or is Minimum Suggested Maximum| .o
- > 1,600 2 5 ‘ | . & expected to queue beyond the Rumble postea| Formuta| T Des'[oblih Spacing of Sion Suggested
© o > 1 Mile N/A 2 . Strips, the CW17-2T sign and the Speed P e Chonne| 1zing Spacing [Longitudinal
o - i) “ A first Rumble Strip Array may be * =TT o i +x u ..B.."
I} . 2 PYE(S located upstream of the CW20-1D offset|Offsetoffset] Toper | Tangent |°'STOMCE
2 - S o] & sign as necessary to provide 30 1507 165°] 1807 307 50" 120" 50"
p .
v v | needed worning. 35 |- 25 [2057 2257 2a5| 35 70" | 160° 120"
e 3. Temporary Rumble Strips will be 40 265" 295: 320° 40: 80’ 240’ 155°
¢ - considered subsidiary to Item 502, 45 450°| 495°| 540°) 45 90’ 320’ 195°
. and shall be a product |isted on the 50 500’ | 550'| 600° 50’ 100’ 400° 240’
‘. Com[')lion-l- Work Zone Traffic Control 55 L-ws | 550°] 605'] 660 55 110" 500" 295"
o l.f—3ee note 8 Devices. 60 600" 660°| 720'| 60° | 120° | 600" 350"
U... : : 4. Remove Temporary Rumble Strips before 65 650' TISI 780’ 65' 130, 700, 410,
removing the advonced warning signs. 70 700" | 770" | 840 70 140 800 475
< 75 750 | 825" | 900" 75° 150° 200" 540"
‘ 5. Temporory Rumble Strips should not
| | [P — be used on horizontal curves, loose ¥ Conventional Roads Only
gravel, soft or bleeding asphalt,
e 7} L 2 P heavily rutted pavements or unpaved %% Taper lengths have been rc?unded off.
L=Length of Taper (FT) W=Width of Offset(FT)
< Rumb | e ~ sur faces.
Strip > . S=Posted Speed(MPH)
Rumble Strip < Array 6. Temporary Rumble Strips shall be
Arra - (See — V instal led and maintained as TYPICAL USAGE
(S 4 te 1) _|__ note 1) — per manufacturer’s recommendations.
€€ note = —F < MOBILE SHORT SHORT TERM | INTERMEDIATE | LONG TERM
| ’ o 7. This standard sheet shall be used DURATION STATIONARY | TERM STATIONARY | STATIONARY
= ~N in conjunction with other appropriate Ve Ve
g Rumb | e - TCP standard, TMUTCD typical application
- Strip or project specific detail for the
Arrays : : =i project.
i L 2 (See —_
note 1) —— 8. The one-lane two-way application may
. uti | ize a flogger, an Automated F lagger & Signs ore for illustrative purposes only. Signs
‘ ’ < Assistance Device (AFAD) or a Portable required may vary depending on the TCP, TMUTCD
Traffic Signal (PTS). Typical Application, or project specific details
x . for the project.
9. Replace defective Temporary Rumble
Rumble Strip Strips as directed by the Engineer. % For posted speeds in excess ?f 65 MPH, it is
Arra . recommended that spacing is increased as speed
(s yn te 1) | — 10. Temporary Rumble Strips may be used limits increose. Incregsing spoce between rumble
e note —|— on freeways or expressways based on sfrips will improve effectiveness.
The second il * engineering judgment ond written
Rumble Strip direction from the Engineer.
Array is required
when the ADT = o
thresholds in 9 9
Table 1 indicate | & o x v ©
the need for 2 o o 3 3
Arrays. 3 ‘ 3 c £
& b
RUMBLE ARV PAY A
U | |~ STRIPS
. AHEAD
CW17-2T
" " ® Traffic
‘zg X 42 2) g’ Safety
x ee nore TABLE 2 I Texas Department of Transportation sDt'a‘;f,ﬂaofd
| < Approximate distance
e | ’ CW20-1D Speed be'rweoenn os:rrol ps in
48" X 48" Y
TEMPORARY RUMBLE STRIPS
< 40 MPH 107
Cw20-1D
WZ (RS-1q) 48" X 48 WZ (RS-1b) : gg mm ¥ 15
= WZ (RS) -22
R MB E STRIPS ON ONE ANE = 60 MPH 20’ Fq; _ xzrszE.dg;mz o TxDOT [cks TxDOT [ons TxDOT [exs TxDOT
- X ovempber CONT | SECT JoB HIGHWAY
UMBL L RUMBLE STRIPS FOR LANE CLOSURE I R T
Two_WAY APPL ICAT ION ON CONVENT IONAL ROADWAY > 65 MPH ¥ 35+ ijg 1-22 DIST COUNTY SHEET NO.
TYL| SMITH ETC. 25
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DISCLAIMER:

DATE
FILE

GENERAL NOTES FOR ALL ELECTRICAL WORK

1. The location of all conduits, junction boxes, ground boxes, and electrical services is 8. Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only
diagrammatic and may be shifted to accommodate field conditions. a flat, high tensile strength polyester fiber pull tape for pulling conductors through
the PVC conduit system. When galvanized steel RMC elbows are specifically called for in
2. Provide new and unused materials. Ensure that all materials and installations comply with the plans and any portion of the RMC elbow is buried less than 18 in., ground the RMC
the applicable articles of the National Electrical Code (NEC), TxDOT standards and elbow by means of a grounding bushing on o rigid metal extension. Grounding of the rigid
specifications, National Electrical Manufacturers Association (NEMA), and are listed by metal elbow is not required if the entire RMC elbow is encased in a minimum of 2 in. of
Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such concrete. PVC extensions are allowed on these concrete encased rigid metal elbows. RMC or
as Canadian Standard Association (CSA), [ntertek Testing Services NA Inc., or FM Approvals PVC elbows are subsidiary to various bid items.
LLC can be considered equivalent to UL. Where reference is made to NEMA |isted devices,
International Electrotechnical Commission (IEC) listed devices will not be considered an 9. When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal
acceptable equal to a NEMA |isted device. Acceptable devices may have both a NEMA and IEC conductors according to Item 622 "Duct Cable." At the Contractor’s request and with approval by
listing. Faulty fabrication or poor workmanship in any material, equipment, or installation the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
is justification for rejection. Replace or reinstall rejected material or equipment at no conduit bid under Item 618. Ensure bored HDPE substituted for PVC is schedule 40 and of the same
additional cost to the Department. size PVC called for in the plans. Ensure the substituted HDPE meets the requirements of Item 622,
except that the conduit is supplied without factory-installed conductors. Make the transition of
3. Miscel laneous nuts, bolts and hardware, except for high strength bolts, may be stainless the HDPE conduit to PVC (or RMC elbow when required) ot the bore pit. Provide conduit of the size
steel when plans specify galvanized, provided the bolt size is s in. or less in diameter. and schedule as shown on the plans. Do not extend substituted conduit into ground boxes or
foundations. Provide PVC or galvanized steel RMC elbows as called for at all ground boxes and
4. Provide the following test equipment as required by the Engineer to confirm compliance with foundations.
the contract and the NEC: voltmeter, ammeter, megohm meter (1000 volt DC), ground resistance . . . . .
tester, torque wrenches, ond torque screwdrivers. Ensure all equipment has been properly 10. Use +wo—ho[e s+rop§ when supporting 2 in. and Iorgef conduits. On electrical service poles,
calibrated within the last year. Provide calibration certification to the Engineer upon properly sized stainless steel or hot dipped galvanized one-hole standoff straps ore allowed on
request. Operate test equipment during inspection os requested by the Engineer. the service riser conduift.
5. Install grounding as shown on the plans and in accordance with the NEC. Ensure all metallic B. CONSTRUCTION METHODS
conduits; metal poles; luminaires; aond metal enclosures are bonded to the equipment grounding
conductor. Provide stranded bare copper or green insulated grounding conductors. Ground rods, 1. Provide and install expansion joint conduit fittings on all structure-mounted conduits at
connectors, ond bonding jumpers ore subsidiary to the various bid items. the structure’s expansion joints to allow for movement of the conduit. In addition, provide
. . . . L. . and install expansion joint fittings on all continuous runs of galvanized steel RMC conduit
6. When required by the Engineer, notify the Department in writing of materials from the external ly exposed on structures such as bridges at maximum intervals of 150 f+. When
Material Producers List (MPL) intended for use on each project. Prequalified materials are requested by the project Engineer, supply manufacturer’'s specification sheet for expansion
listed on the MPL on TxDOT's website under "Roadway [|lumination and Electrical Supplies.” joint conduit fittings. Repair or replace expansion joint fittings that do not allow for
No substitutions will be allowed for materials on this lisft. 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
attoching metal conduit to surfoce of concrete structures. See "Conduit Mounting Options”
1. Provide conduit, junction boxes, fittings, and hardware as per TxDOT Departmental Material on ED(2). Install conduit support within 3 ft. of all enclosures and conduit terminations.
Specification (DMS) 11030 "Conduit" and Item 618 "Conduit" of TxDOT's "Standard Specifications
For Construction And Maintenance Of Highways, Streets, And Bridges," latest edition. Provide 3. Do not attach conduit supports directly to pre-stressed concrete beams except as shown
conduits listed under Item 618 on the MPL under "Roadway Illuminotion and Electrical Supplies." specifically in the plaons or as approved by the Engineer.
Provide conduit types according to the descriptive code or as shown on the plans. Do not
substitute other types of conduits for those shown. Provide liquidtight flexible metal conduit 4, Unless otherwise shown on the plans, jack or bore conduit placed beneath existing roadways,
(LFMC) when flexible conduit is called for on galvanized steel rigid metallic conduit (RMC) drivewoys, sidewalks, or after the base or surfocing operation has begun. Bockfill ond
systems. Provide liquidtight flexible nommetallic conduit (LFNC) when flexible conduit is compact the bore pits below the conduit per Item 476 "Jocking, Boring, or Tunneling Pipe
called for on polyvinyl chloride (PVC) systems. or Box" prior to installing conduit or duct cable to prevent bending of the connections.
2. Provide golvonized steel RMC for all exposed conduits, unless otherwise shown on the plans. 5. When placing conduit in the sub-grade of new roadways, backfill all trenches with excavated
Properly bond all metal conduits. material unless otherwise noted on the plons. When plocing conduit in the sub-base of
new roadways, backfill all trenches with cement-stabilized base as per requirements of
3. Unless otherwise shown on the plans, provide junction boxes with a minimum size as shown in Items 110 "Excavation", 400 "Excavotion and Bockfill for Structures", 401 "Flowable
the following table, which applies to the greatest number of conductors entering the box Backfill", 402 "Trench Excavation Protection”, and 403 "Temporary Special Shoring."
through one conduit with no more than four conduits per box. When a mixture of conductor
sizes is present, count the conductors as if all are of the larger size. For situations 6. Provide and place warning tape approximately 10 in. above all trenched conduit as per Item 618.

not applicable to the table, size junction boxes in accordance with NEC.
7. During construction, temporarily cap or plug open ends of all conduit and raoceways immediately
after installation to prevent entry of dirt, debris and animals. Temporary caps constructed of

durable duct tape are allowed. Tightly fix the tape to the conduit opening. Clean out the
AWG 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS conduit and prove it clear in accordance with Item 618 prior to installing any conductors.
1 To" . . " " . " . . . . . . . . .
0" x 10" x 4 12" x 12" x 4 16" x 16" x 4 8. Ensure conduit entry 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, auxiliary enclosures aond junction boxes. Grounding bushings on water
tight sealing hubs are not required.
#6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4"
o . o o . o o . . 9. Fit the ends of all PVC conduit terminations with bushings or bell end fittings. Provide and
#8 8" x8 x4 8" x8" x4 8" x8 x4 install a grounding type bushing on all metal conduit terminations.
. . . . 10. Install a bonding jumper from each grounding bushing to the nearest ground rod, grounding lug
4. Junction boxes with an internal volume of less than 100 cu. in. and supported by or equipment grounding conductor. Ensure all bonding jumpers ore the same size aos the equipmeaf
entering raceways must have threaded entries or hubs identified for the intended grounding conductor. Bonding of conduit used as a casing under roadways for duct cable is not
purpose aqd §uppor+ed by connection of +wo_or_more flgld metal conduits. Secure required, if the duct extends the full length through the casing.
conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all gﬁ, Traffic
°°”9U;+ enTrle? are on Ihe igme ?689- ME?hGEICG||y secure all junction boxes with 11. At all electrical services, install a 6 ANG solid copper grounding electrode conductor. Ogggqons
on tnternol volume greater Thon Gu. Imehes. B . . B I Texas Department of Transportation s,;‘j;f,’g;’d
. . . . . 12. Place conduits entering ground boxes so that the conduit openings are between 3 in. and 6 in.
5. Provide hot dipped galvanized cast iron or sond cast aluminum outlet boxes for from the bottom of the box. See the ground box detail on sheet ED(4).
junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cast
aluminum boxes. Size outlet boxes according to the NEC. 13. Seal ends of all conduits with duct seal, expandable foam, or by other methods approved by TR A TA
. . . . . . the Engineer. Seal conduit immediately after completion of conductor installation and pull
6. Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT) tests. Do not use duct tape as a permanent conduit sealant. Do mot use silicone caulk as a ELEC IC L DE ILS
unless specifically required by the plan sheets. When EMT is called for, provide condui+t sealant.
junction boxes made from galvanized steel sheeting, |isted and approved for outdoor CONDU l TS & NOTES
use, unless otherwise noted on the plans. Size all galvanized steel junction boxes 14. File smooth the cut ends of all mounting strut and conduit. Before installing, paint the field
in accordance with fthe NEC. Provide junction boxes for IMC conduit systems that meet cut ends of all mounting strut and RMC (threaded or non-threaded) with zinc rich paint (94% or
the same requirements for junction boxes used with RMC systems. more zinc content) to alleviate overspray. Use zinc rich paint to touch up galvanized material ED (1)-14
7. p . p . . . . as allowed under Item 445 “Galvaonizing. " Do not paint non-galvanized material with @ zinc rich
. o:z;;d?sevgoi:gcgéoghzoxfzn;”+e”ded for outdoor use on PVC conduit systems, unless paint as an alternative for materials required to be galvanized. FILE: ed!-14.dgn ON: [ex: [ow: [exs
Wi P . ©TxDOT October 2014 CONT | SECT J08 HIGHWAY
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"HANGER
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DETAIL"
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t-ConduH Mounting
Channe |
“SPAN" 6"
Min
Varies

<

CONDUIT HANGING DETAIL

CONDUIT MOUNTING CHANNEL

"SPAN" A T
less than 2’ %" 12 Ga.
2'-0" to 2'-6" 5% " 12 Ga.
>2'-6" to 3'-0" |1 %" 12 Ga.

Channels with round or short slotted hole
if the load carrying

patterns are allowed,

capacity is not reduced by more than 15%.

e

Rigid Metal
Conduit

\ Conduit

Moun+ting
Channel

(RMC)

Hex Nut, Split Lock
Washer & Flat Washer

Hex Nut
Threaded Coupler Nut

Hex Nut

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

v
v LV
Rer=2 Vp"| . -
3/5.. Dia. Min. V Lt
Expansion v
Anchor
e
¥
%" Dia.
Threaded
Rod
Conduit
Mounting
Chonnel—x\\\
B

HANGER ASSEMBLY DETAIL

\Hex Nut, Split Lock

Washer & Flat Washer

Conduit Spacer
(mounting shoe)

Condui t X
-+ Concrete
kS Structure
HgT'gé?g:g %e———Stainless steel Conauit
golreoéle ! expansion anchor:
conduit stra for conduit 2" Channe |
° - up to 1 V4" use Kindorf
\ '/a" dia. anchor. or equal)
1 For conduits 1 ',"

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

1 %" max.

CONDUIT MOUNTING OPTIONS

Attachment to concrete surfaces
See ED(1)B. 2

wing Wall

Strut Type
Stainless steel

or hot dipped
galvanized =
Conduit Strap -

Conduit Mounting
(B-1ine,
Unistrut

galvanized)

—|%<— Concrete
: Structure

AN

%" Stainless
steel expansion
anchor. Anchor
depth 1" min,.,
1 4" max.

(Hot dip

Expansion

Fitting
r_______

7

SN
4 — "
| [
—J / \A\
Conduit RMC
PvC

TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL

EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT

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

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

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

Install anchors as shown on the plans and in accordance with the anchor
monufocturer’s published installation instructions. Arrange a field
demonstration test to evaluate the procedures and tocls. The test shall
be witnessed and approved by the Engineer prior to furnishing anchors on
the structure.

Prior to hole drilling, use rebar locator to ensure clearing of existing

deck strands or reinforcement. Install anchors to ensure a minimum effective
embedment depth, (hef), as shown. Increase (Nef)as needed to ensure sufficient
thread length for proper torqueing and tightening of anchors.

Use anchors of minimum 1600 Lbs tensile capacity (minimum of steel, concrete

‘§§§§"® Traffic
Operations

I Texas Department of Transportation s’%{.,",ﬁ,’g;’d

ELECTRICAL DETAILS
CONDUIT SUPPORTS

ED(2)-14

breakout, and concrete pul lout strengths as determined by ACI 318 Appendix D) [FIE ed2-14.dgn on: TxDOT [cks TxDOT Jows TxDOT _[exs TxDOT
ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT ot the required minimum embedment depth (Nef). No lateral loads shall be ©Tx00T October 2014 cont [secT|  woe e
introduced after conduit installation. REVISIONS 642087 001 SH 64, ETC.
DIST COUNTY SHEET NO.
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ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION

1. Provide Type XHHW insulated conductors in accordance with Departmental Material
Specification (DMS)11040 "Conductors" and Item 620 "Electrical Conductors." Provide
conductors as listed on the Material Producers List (MPL) on the Department web site
under "Roadway Illumination and Electrical Supplies” Item 620. Color code insuloted
conductors in conformance with the NEC. Identify grounded (neutral) conductors with
white insulation. Identify grounding conductors (ground wires) with green insulation
or bare conductors. Identify ungrounded (hot) conductors with any color insulation
except green, white, or gray. Keep color scheme consistent throughout the wiring
system. Identify conductors 6 American Wire Gauge (AWG) and smal ler by continuous
color jacket. Identify electrical conductors 4 AWG and larger by continuous color
jacket or by colored tape. When identifying conductors with colored tape, mark at
least 6 in. of the conductor’'s insulation with half lops of tape.

2. Provide o solid copper 6 AWG grounding electrode conductor to bond the electrical
service equipment to the concrete encased grounding electrode or the ground rod at
the service location. Connect the grounding electrode conductor to the ground rod
with a UL listed connector in accordance with DMS 11040. Connect the grounding
electrode conductor to the concrete encased grounding electrode as shown in the
plans.

3. Where two or more circuits are present in one conduit or enclosure, permanently
identify the conductors of each branch circuit by attaching a non-metallic tag
around both circuit conductors at eoch occessible location. Provide tags with
two straps, large enough to indicate circuit number, letter, or other
identification as shown in the plans. Print circuit identification on the tag
with a permanent marker.

4. Use listed compression or screw type pressure connectors, terminal blocks, or
split bolt connectors for splicing as specified in DMS 11040. Use hot mel+t
adhesive tope to fill the gop and seal the ends of heat shrink tubing. Provide
UL listed gel-filled insulating splice covers. Splicing materials, insuloting
materials, breakawagy disconnects, splice covers, and fuse holders are
subsidiary to various bid items.

B. CONSTRUCTION METHODS

1. Use only a flot, high tensile strength polyester fiber pull tope for pulling
conductors through the conduit system. After installing conductors in conduit,
per form conductor pull test. If a conductor cannot be freely pul led, make any
needed alterations or repairs at no additional cost to the department. Perform
insulotion resistonce tests in occordance with Item 620. Coordinate with the
Engineer to witness the tests.

2. Leave 2 ft. minimum, 3 ft. maximum length for each conductor up to the splice in
ground boxes. Leave 3 ft. minimum, 4 ft. maximum length of conductor in ground
boxes when pul led through with no splice. Leave 1 ft. minimum, 1.5 ft+. moximum
length of conductor at enclosures, weatherheads and pole bases.

3. Make splices only in junction boxes, ground boxes, pole bases, or electrical
enclosures and use only |isted compression or screw type pressure connectors,
terminal blocks, or split bolt connectors. Insulate splices with heavy wall
heat shrink tubing or gel-filled insulating splice covers to provide a
watertight splice. Overlap conductor insulation with heat shrink tubing a
minimum of 2 in. past both sides of the splice. Where heat shrink tubing
may not shrink sufficiently to provide a watertight seal around the individual
conductors, prior to heaoting the tubing, increase the diometer of the conductor
insulotion using hot melt adhesive tape to provide a watertight seal between
the individual conductors and the heat shrink tubing. Ensure the tape extends
past the heat shrink tubing. Use hot melt adhesive tape to fill the gaop and
seal the ends of heat shrink tubing. Heat shrink tubing that oppears to have
been burned, or overheated, is considered defective and must be replaced.

4. Size and install gel-filled insulating splice covers according to
manufacturer’s specifications when used in place of heat shrink tubing.

5. Wire nuts with factory applied waterproof sealant may be used for 8 AWG or
smal ler conductors in above ground junction boxes, but not in pole bases or
ground boxes. Install wire nuts in an upright position to prevent the
accumulation of water.

6. Support conductors in illumination poles with a J-hook at the top of the pole.

7. When terminating conductors, remove the insulation and jacketing material without
nicking the individual strands of the conductor. Conductors with nicked individual
conductor strands or removed straonds will be considered damoged.

8. Replace conductors and cables that are damaged beyond repair or that fail an
insulotion resistonce test at no additional cost to the department.

9. Do not repair damaged conductors with duct tape, electrical tope, or wire nuts.
Use only approved splicing methods.

10. Do not terminate more than one conductor under a single connector, unless the
connector is raoted for multiple conductors. Do not exceed the pressure connector’s
listing for maximum number and size of conductors al lowed.

11. Install breakaway connectors on conductors bid under Item 620 whenever those
conductors pass through a breakaway support device. Follow manufacturer’s
instructions when terminating conductors to breakaway connectors. Properly torque
threaded connections. Proper terminations are critical to the safe operation of

12. Provide and install a separate stranded equipment grounding conductor
(EGC) in all conduits that contain circuit wiring of 50 volts or more.
Unless shown elsewhere, size the EGC to be the same size as the largest
current carrying conductor contained in the conduit. Ensure all EGCs
are bonded together at every accessible location. For traffic signal
instal lations, provide a minimum size 8 AWG EGC. The EGC is paid for
under Item 620.

C. TEMPORARY WIRING

1. Install temporary conductors aond electrical equipment in occordance with
the NEC article "Temporary Installations" and Department standard sheets.

2. Provide a ground fault circuit interrupter (GFCI) for power outlets for
portable electrical equipment, power tools, ice machines, ice storage bins
and refrigerators located outdoors at grade. GFCI may be any one of the
following: molded cord aond plug set, receptacle, or circuit breaker type.

3. Use listed wire nuts with factory applied sealant for temporary wiring
where approved.

4, Enclose conductor splices within a listed enclosure or ground box, or ensure
the splices are more than 10 ft. above grade vertically ond more than 5 f+t.
horizontally from any metal structure. Where installing temporary conductors
in areas subject to vehicle traffic or mobile construction equipment, ensure
the vertical clearance to ground is at least 18 ft. when measured at the
lowest point. Ground messenger wires that support power conductors in
conformance with the NEC.

5. Protect aond when necessary repair any existing electrical conduits uncovered
during the construction process in a timely manner and in conformance with
the NEC.

GROUND RODS & GROUNDING ELECTRODES
A. MATERIAL INFORMATION

1. Provide and install a grounding electrode at electrical services. Provide
ground rods according to DMS 11040 ond the plans. Larger diameter or |onger
length rods may be called for in some specific locations, see the individual
plans sheets. Concrete encased grounding electrodes may be called for in
specific locations including electrical service, see individual plan sheets.

B. CONSTRUCTION METHODS

1. Furnish auxiliary ground rods for |ightning protection and install in soil,
concrete, or both, as called for in the plans. For ground rods installed
in concrete, ensure the connection of the conductor to the ground rod is
readily accessible for inspection or repairs. For ground rods installed in
soil, ensure that the upper end is between 2 to 4 in. below finished grade.

2. Do not place ground rods in the same drilled hole as a timber pole.

3. Install ground rods so the imprinted part number is at the upper end of
the rod.

4. Remove all non-conductive coatings such as concrete splatter from the rod
at the clamp location.

5. Route all conductors as short and straight as possible for connection to
lightning protection ground rods. When o bend is required, ensure a minimum
radius bend of four inches for these conductors.

6. Unless otherwise called for in the plons, protect grounding electrode
conductors with non-metallic conduit. When protecting grounding electrode
conductors with metal conduit, provide and install a grounding type bushing
and properly sized bonding jumper on each end of the metal conduit.

7. Written authorization is required before installing a ground rod in a
horizontal trench for rocky soil or a solid rock bottom.

Snap- lock,
molded clamp

See through
molded cover

Listed Screw Type
with gel-filled

insulating splice
cover

Set Screw/Lug
for making
connections
L Al [ Al

conductors with
hot melt+ adhesive

extend past end
of tubing by

Hot mel+ "C" clamp
adhesive type connector
tape

over lap

conductors with
hot melt+ adhesive

extend past end
of tubing by

Min. 2" Min,

SPLICE OPTION 1

Compression Type

Heat
Shr ink

Hot mel+t Tube
adhesive

tape /F-Splif bolt

over lap

Wrap split bolt
connector with
hot melt adhesive

.

=i

M&MMEEEMMMW'

tape to protect
heat shrink from

sharp edges over lap

Increase
insulation
diameter with
hot mel+t
adhesive tape.
Tape to extend
past end of
tubing by
Voo to Va"

Increase
insulation

diameter with
hot melt
adhesive tape.

Min. 2" Min. Tape to extend
over lap past end of
tubing by
Vo' to'/a”
SPLICE OPTION 2
Split Bolt Type
® Traffic
g Operations
I Texas Department of Transportation s’?;‘jﬁ,’a"?d

ELECTRICAL DETAILS
CONDUCTORS

ED(3)-14

breokgwgg deviges:r Trim waterproofing bogfs on breokowgy connectors fto fit snugly FILE: ed3-14. dgn ov: TxDOT [cx: TxDOT [ow: TxDOT [k TxDOT

aroun e conductor to ensure waterproof connection. Only one conductor may enter TXD0T October 2014

a single opening in a boot. Provide waterproof boots with the correct number of SPL ICE OPT ION 3 ©r0 R:ws:);s C:; OJ; H"IG"“EVT

openings. Leave unused openings factory sealed. Use prequalified breakaway connectors Listed Screw T 6420 SH 64, ETC.

as shown on the MPL. 1 W YDe DIST COUNTY SHEET NO.
TYL] _SMITH ETC. 28
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No. 3

No warranty of any

TxDOT assumes no responsibility for the conversion

Reinforcing No. 3 Ground
steel Reinforcing boxu GROUND BOXES
4 steel _\ A. MATERIALS
—_ === l*=—Class A N )
wtypy| T~ — — — -~ WY
! 10" (typ) \ (EoRcre‘re A?rog) &R 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
I | when require Apron-Ful | accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
I 10" ! A Grounding Depth of box Item 624 "Ground Boxes. "
| (typ) bushing for .
L | RMC. Bell end 3 q b ] s 2. Provide Type A, B, C, D, and E ground boxes as shown in the plans, and as |isted on
el & i @) C-H=-=-11= fitting for & 9" Aggregate the Material Producers List (MPL) on the Department web site under "Roadway IIlumination
: ' PVC (4) £i11 (3) and Electrical Supplies,” ltem 624.
| : Ground 3. Ensure ground box cover is correctly labeled in accordance with DMS 11070.
box .
! | Conduit or / ol 4, Provide larger ground boxes in accordance with I[tem 624 and as shown in the plans.
l " M duct cable
_ - - - — — _ ‘2 ) B. CONSTRUCTION METHODS
1. Remove all gravel and dirt from conduit. Cop all conduits prior to placing aggregate
1 and setting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of
Item 302 "Aggregates for Surface Treatments." Ensure aggregate bed is in place and at
PLAN VIEW SECTION A - A égggg;;nches deep, prior to setting the ground box. Install ground box on top of
APRON FOR GROUND BOX 2. Cast ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth

of concrete for the apron extends from finished grade to the top of the aggregate bed
under the box. Ground box aprons, including concrete and reinforcing steel, are
subsidiary to ground boxes when called for by descriptive code.

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

that ground box walls do not interfere with the installation of grounding bushings 3. Keep bolt holes in the box clear of dirt. Bolt covers down when not working in ground
or bell end fittings. boxes.
(2) Maintain sufficient space between conduits to allow for proper installation of bushing. 4. Install all conduits and ells in a neat and workmanlike manner. Uniformly space

conduits so grounding bushings ond bell end fittings can easily be installed.
(3) Place aggregate under the box, not in the box. Aggregate should not encroach on the

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

(4) Install o grounding bushing on the upper end of all RMC terminating in a ground box. 6. Permanently seal conduits immediately after the completion of conductor installation
Ground RMC elbows when any part of the elbow is less than 18 in. below the bottom of and pull tests. Permanently seal the ends of all conduits with duct seal, expandable
the ground box. 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 coulk as a sealant.

7. When a ground rod is present in a ground box, bond all equipment grounding conductors
together and to the ground rod with |isted connectors.

8. When a type B or D ground box is stacked to meet volume requirements, it is allowable
to cut an appropriately sized hole for conduit entry in the side wall at least 18 inches
below grade.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

GROUND BOX DIMENSIONS 9. If an existing ground box in the contract has a metal cover, bond the cover to the
equipment grounding conductor with a 3 ft. long stranded bonding jumper the same size
as the grounding conductor. The bonding jumper is subsidiary to various bid items.
TYPE OUTSIDE DIMENSIONS (INCHES) Verify existing ground boxes with metal covers are shown on the plans, with notes
(Width x Length X Depth) fully describing the work required.
10. If other ground boxes with metal covers are within the project |imits but are not part
A 12 X 23 X 1 of the contract, the Engineer may direct the Contractor to bond the metal covers,
identifying the specific boxes in writing. This work will be paid for separately.
B 12 X 23 X 22
11. Bond metal ground box covers to the grounding conductor with a tonk ground type Iug.
C 16 X 29 X 11
D 16 X 29 X 22
E 12 X 23 X 17
Hole for Vo —L—-I
GROUND BOX COVER DIMENSIONS bolt with , — " — Tratic
£ h | Operations
or head N . Division
DIMENSIONS (INCHES) . p j_ — ' I Texas Department of Transportation Standard
TYPE —_— —E—éj—m— . J K _ — |
H I J K L M N P : | | I
A, B&E | 23| 23 [13%|13% | 9% | 5% | 1% | 2 / | " '
q 8 (
' 1 2 C : For cover logo 1 Pt ELECTRICAL DETAILS

C&D 30Ve| 30| 1T 2| 1T a [ 13Ya|l 6% | 1% | 2 ond obeling | GROUND BOXES

DATE:
FILE:

See DMS 11070

PLAN VIEW END SIDE
FILE: ed4-14.dgn on: TxDOT _[cks TXDOT [ows TxDOT _[ek: TxDOT
GROUND Box COVER @©71xDOT October 2014 conT |sect 408 HIGHWAY
REVISIONS 6420 87 001 SH 64, ETC.
DIsT COUNTY SHEET NO.
TYL] _SMITH ETC. 29
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

ELECTRICAL SERVICES NOTES

1.Provide new materials. Ensure installation and materials comply with the applicable

provisions of the National Electrical Code (NEC) and National Electrical Manufacturers
Association (NEMA) stondards. Ensure moterial is Underwriters Laboratories (UL) Iisted.

Provide and install electrical service conduits, conductors, disconnects, contactors,

circuit breagker panels, and branch circuit breckers as shown on the Electrical Service
Data chart in the plans. Faulty fabrication or poor workmanship in moterial, equipment,
or installation is justification for rejection. Where monufacturers provide warranties

ond guarantees as a customary trade practice, furnish these to the State.

2.Provide electrical services in accordance with Electrical Details standard sheets,

Departmental Material Specification (DMS) 11080 "Electrical Services, "DMS 11081
"Electrical Services-Type A," DMS 11082 "Electrical Services-Type C," DMS 11083
"Electrical Services-Type D," DMS 11084 "Electrical Services-Type T," DMS 11085
"Electrical Services-Pedestal (PS)", and Item 628 "Electrical Services" of the
Standard Specifications. Provide electrical service types A, C, and D, as listed
on the Material Producers List (MPL) on the Department web site under "Roadway
Illumination ond Electrical Supplies,” Item 628. Provide other service types as
detailed on the plans.

3.Provide all work, materials, services, ond ony incidentals needed to install a
complete electrical service as specified in the plans.

4,Coordinote with the Engineer and the utility provider for metering and compliance

SERVICE ASSEMBLY ENCLOSURE

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

ensure handle

2.Type galvanized steel (GS) enclosures may be used for Type C ponelboards

ond for Type D and T services that do not use an enclosure mounted
photocel |
DMS 11080,

or lighting contactor. Provide GS enclosures in accordance with

11082, 11083, and 11084. breaker’s ampere interrupting capacity

is

2.When the utility company provides a transformer
verify that the available fault current is
(AIC)

MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS

flange-mounted remote operator handle if needed, to
lockable in both the "On" ond "Off" positions.

larger thaon 50 KVA,
less than the circuit
rating and provide

documentation from the electric utility provider to the Engineer.

3.Provide aluminum (AL) and stainless steel (SS) enclosures for Types A, C,

and D in accordance with DMS 11080, 11081, 11082, 11083, and 11084. Do
not paint stainless steel.

4,Provide pedestal service (PS) enclosures in accordance with ED(9) and hotoce |
DMS 11080 and 11085. Do not provide GS pedestal services. If GS is shown P
in the PS descriptive code, provide an AL enclosure.

operation.

PHOTOELECTRIC CONTROL

1.Provide photocell as listed on the MPL. Move,
from stray or ambient night time Iight to ensure proper
facing north when practical.
of pole photocel Is as shown on Top Mounted Photocel | Detail.

Mount photocel |

adjust,

Mount top

or shield the

used to build the enclosure in the enclosure’s data pocket. The installing contractor
will copy and laminate the actual project plan sheets detailing all equipment ond
branch circuits supplied by that service. The laminated plan sheets are to be placed
in the service enclosure’s document pocket. Reduce 11 in. x 17 in. plan sheets to
8!, in. x 11 in. before laminating. If the installation differs from the plan
sheets, the installing contractor is to redline plan sheets before laminating.

14.When providing aon "Off The Shelf" Type D or Type T service, provide lominated plan
sheets detailing equipment and branch circuits supplied by that service. Reduce
11 in. x 17 in, plan sheets to 8 ', in. x 11 in before laminating. Deliver these
drawings before completion of the work to the Engineer, instead of placing in
enclosure that has no door pocket.

15.Do0 not install conduit in the back wall of a service enclosure where it would
penetrate the equipment mounting panel inside the enclosure. Provide grounding
bushings on all metal conduits, and terminate bonding jumpers to grounding bus.
Grounding bushings are not required when the end of the metal conduit is fitted
with @ conduit sealing hub or threaded boss, such as a meter base hub.

0C= Other concrete

TP= Timber pole

SP= Steel pole

SF= Steel frame

OT= Pole by others or paid
for separately

EX= Existing pole

TS= Service on traffic
signal pole

PS= Pedestal Service

0= Overhead Service Feed
from Utility

U= Underground Service Feed
from Utility —

with utility requirements. Primary |ine extensions, connection charges, meter
charges, and other charges by the utility company to provide power to the location x ELECTRICAL SERVICE DATA
are paid for in accordance with Item 628. Get approval for the costs associated
with these charges prior to engaging the utility company to do the work. Consult Elec. Plan Service| Service Safety Main Two-Pole Panelbd/ Branch Branch Branch KVA
with the utility provider to determine costs and requirements, and coordinate the Service Sheet Electrical Service Description Conduit|Conductors| Switch | Ckt. Bkr. |[Controctor |Loadcenter Circuit Ckt. Bkr. |Circuit Load
work as approved. ID Number %%Size | No./Size Amps Pole/Amps Amps Amp Rating ID Pole/Amps Amps
5. The enclosure monufocturer will provide Moster Lock Type 2 with brass tumblers SB 183 289 ELC SRV TY A 240/480 100 (SS)AL (E)SF (U) 2" 3/4#2 100 2P/100 100 N/A Lighting NB 2P/40 26 28.1
keyed #2195 for all custom electrical enclosures. I[nstalling Contractor is to Lighting SB 2P/40 25
9 9
provide Maoster Lock #2195 Type 2 with brass tumblers for "off the shelf" Under 1P/20 5
enclosures. Master Lock #2195 keys and locks become property of the State. erpass
Unless otherwise approved, do not energize electrical service equipment until
locks are instal led. NB Access 30 ELC SRV TY D 120/240 060 (NS)SS(E) TS(0) 1 Ya" 3/%6 N/A 2P/60 100 Sig. Controller 1P/30 23 5.3
6.Enclosures with external disconnects that de-emergize 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 miscellaneous hardware, 2nd & Main 58 ELC SRV TY T 120/240 000 (NS)GS(N)SP (0) 1 Ya" 3/%6 N/A N/A N/A 70 Flashing Beacon 1 1P/20 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, * Example only, not for construction. All new electrical services must have
and white colored XHHW service entrance conductors of minimum size 6 American electrical service data chort specific to that service as shown in the plans. Stondard 3-prong
Wire Gauge (AWG). Identify size 6 AWG conductors by continuous color jacket. . . . . . L. ; L. photocel |
Identify electrical conductors sized 4 AWG aond larger by continuous color ¥ % Verify service conduit size with utility. Size may change due to utility meter Toc A
jocket or by colored tape. Mark at least 6 inches of the conductor’s insulation requirements. Ensure conduit size meets the National ELectrical Code. receprtacie Conduit mounting
with half laps of colored tape, when identifying conductors. Ensure each service and photocel | channel (Unistrut,
entrance conductor exits through a separately bushed non-metallic opening in the Kindorf, B-line
weatherhead. The lengths of the conductors outside the weatherhead are to be or equal)
12 inches minimum, 18 inches maximum, or as required by utility. EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
alvanized
9.All electrical service conduit ond conductors attoched to the electrical service ELEC SERV TY X XXX/ZXXX XXX (XX) XX (X) XX (x) goﬁ ij' T
including the riser or the elbow below ground are subsidiary to the electrical -T- T T T or sand casf
service. For an underground utility feed, all service conduit ond conductors after Schematic Type . 6"}: Mount Photocel |
the elbow, including service conduit and conductors for the utility pole riser M olumlvum outlet 6 1o 8 meceured
when furnished by the Contractor, will be paid for separately. Service Voltage V / V box with cover. from the top of
10.Provide rigid metal conduit (RMC) for all conduits on service, except for the . . — the pole or 18
Yo in. Pvcgcondui+ containing the electrical service grounding electrode Disconnect Amp Rating Yy" RM to 20 feet above
conductor. Size the service entrance conduit as shown in the plans. Ensure 000 indicates main lug only/ Fonduit, bend finished grade
conduit for branch circuit entry to enclosure is the same size as that shown Typically Type T — ; - td 1y or as directed
on the layout sheets for branch circuit conduit. Extend all rigid metal conduits O provide 7z by Engineer, and
a minimum of 6 inches underground and then couple to the type and schedule of (SS)= Safety Switch Ahead of to 1" clearance as allowed by
the conduit shown on the layout for that particular branch circuit. Install a Meter-Check with Utility between photo- utility company.
grounding bushing on the RMC where it terminates in the service enclosure. (NS)= No safety Switch Ahead of cell and pole.
11.Use of liquidtight flexible metal conduit (LFMC) is allowed between the meter and Meter-Check with U+|I|+y____
service enclosure when they are mounted 90 to 180 degrees to eaoch other. Size the Enclosure Type Service
LFMC the same size as service entrance conduit. LFMC must not exceed 3 feet in 6S= Galvanized steel ("off the shelf") Support
length. Strap LFMC within 1 foot of each end. LFMC less than 12 inches in length SS= Stainless steel (Custom Enclosure)See MPL
need not be strapped. Each end of LFMC must have a grounding bushing or be AL= Aluminum (Custom Enclosure)See MPL
terminated with a grounding fitting. The LFMC must contain a grounded (neutral) TOP MOUNTED PHOTOCELL
conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is Photocel | Mounting Location
required on all instal led conductors, with at least six inches of free conductor . 9 J— . .
movement demonstrated to the satisfaction of the Engineer. (E)= Inside Service/Enclosure Install conduit strap maximum 3 feet
Mounted from box. 5 foot maximum spacing
12.Ensure all mounting hardware and installation details of services conform to utility (T)= Top of pole between straps supporting conduit.
company specificaotions. (LY= Luminoire mounted
(N)= None/No Photocell or
13.For all electrical service enclosures listed under Item 628 on the MPL, the UL 508 Lighting Contactor Required ® Traffic
enclosure manufacturers will prepare ond submit a schematic drawing unique to each — g’ Operations
service. Before shipment to the job site, place the applicable Iaminoted schematic Service Support Type . Division
drawings and the laminated plan sheet showing the electrical service data chart GC= Granite concrete — ITexas Department of Transportation Standard

ED(5)-14

ELECTRICAL DETAILS
SERVICE NOTES & DATA
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

Vi V2

«—2ZZ
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_ @%@._JI_ ....... )
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Grounding Typical Branch

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

with red tape where
conductor exIiE’iDE”,,,,,———””””‘
weatherhead.

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

Two Photocell viewing
windows not shown but
required when photocel |
is listed as enclosure
mounted. Windows not
required when photocel |
is listed as pole top
mounted.

Do not bond
this bus to
the enclosure -

Vi

Grounding

Electrode

Circuits

Electrode

Typical

Branch

Circuit

SCHEMATIC TYPE A
THREE WIRE

SCHEMATIC TYPE C

THREE WIRE

WIRING LEGEND

Power Wiring

Control Wiring

Neutral Conductor

Equipment grounding conductor-always
required

Bonding
| jumper
I
I
I
I
I
I
I
L] B B N R RN
GN G = G N
Grounding
| ll v lEIec-rrode ll v
Typical Typical Typical
120 Vol+t 240 Vol t 120 / 240 Vol+t
Branch Circuit Lumingire Branch Circuit

Branch Circuit

SCHEMATIC TYPE D - CUSTOM
120/240 VOLTS - THREE WIRE

SCHEMATIC LEGEND

Safety Switch (when required)

Meter (when required-verify with electric

2 utility provider)

3 Service Assembly Enclosure

4 | Main Disconnect Breaker (See Electrical
Service Data)

5 Circuit Breaker, 15 Amp (Control Circuit)

© Auxiliary Enclosure

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

8 Photo Electric Control (enclosure-
mounted shown)

9 Lighting Contactor

10 | Power Distribution Terminal Blocks

1" Neutral Bus

12 Branch Circgif Breok?r
(See Electrical Service Data)

13 | Separate Circuit Breaker Panelboard

14 | Load Center

15 | Ground Bus

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

conductor exIiE—IDS”’_____———~—”“"’—
weatherhead.

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

G N -= G N
Grounding
l l Elec+rodel l
v L 2
Typical Typical
120 Volt 120 7/ 240 Vol+t

Branch Circuit Branch Circuit

SCHEMATIC TYPE T
120/240 VOLTS - THREE WIRE

Galvanized steel-"Buy Off The Shelf"
only. When required install photocel l
top of the pole or on luminaire only,
no lighting contractor will be installed.

‘§§§§"® Traffic
Operations
. Division

I Texas Department of Transportation Standard

ELECTRICAL DETAILS
SERVICE ENCLOSURE
AND NOTES
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

Mo (YA
SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF) White insulation 2" 10 6" 20’ measured from Top of éd' . 2 Yy TYP.
1.Provide steel pole and steel frame supports as per TxDOT Departmental Material Specification or color code 6" { 4" (typ.) grade. Circumtances = weatherhead adiu
(DMS) 11080 "Electrical Services." Mount all equipment and conduit on 12 gauge galvanized of neutral TR 1 may require the L *9 be 2 to 67,
steel or stainless steel channel strut, 1 ' in. or 1 3% in. wide by 1 in. up to 3 ¥ in. conductor’s electrical service 4" typical NOTE:
deep Unistrut, Kindorf, B-line or equal. Bolt or weld all channel aond hardware to vertical insulation with support to be taller i below fhe top :
members as approved. Do not stack channel. File smooth and paint field cut ends of all channel white tape where RMC than the 20" shown, / of pole. All rough o
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 similaor fitting for attochment of the Red insulation or color code 6" smooth n
service drop to the pole in conformance with the electric utility provider’s specifications. or color code 6" Point of g:ngﬁgigg'ls
i attachment in hol
3.Provide ond install galvanized ¥ in. x 18 in. x 4 in. (dia. x length x hook Iength) anchor clysnﬁmeog Line | of service drop insulgtion with Egglgcls.e A
bolts for underground service supports. Provide and install galvanized % in. x 56 in. x 4 in. conductor’s +to be below white tape where 2 - places ! l/z
anchor bolts for overhead service supports. Ensure anchor bolts have 3 in of thread, with insulation with weatherhead. conductor exits TYP. ( 5 1 -
3% in. to 3', in. of the exposed anchor bolt projecting above finished foundation. Provide red tope where | . weatherhead. | 3 . |' ) ‘3/ N
and install leveling nuts for all anchor bolts. . Conduit support ¥e " | As-—| e 16
conductor exits . . N . . 16
the weatherhead. spacing, 3'mox Red insulgtion
4.Bond one of the anchor bolts to the rebar cage with 6 AWG bare stranded copper conductor. Use Conductor slack from the ends, or color code 6"
listed mechanical connectors rated for embedment in concrete. See Inset B. length, 12" min and 5’ in between length of Line 1 POLE TOP PLATE
16"gmc|;< o L —Service unless otherwise or Line 2
5.Furnish ond install rigid metallic ells in all steel pole and steel frame foundations for all o 1 Enclosure ¢called for by fthe conductor’s
conduits entering the service from underground. I utility. ] [ insulation with 24" Diameter LT
Meter Inset A 1 red tape where drill shaft
6.Use class C concrete for foundations. Ensure reinforcing steel is Grade 60 with 3" of f 1 conductor exits
Safety Service A
unobstructed concrete cover. : 1 Channel the weatherhead. 4
Switch I e Enclosure i
. r(|° bracket or Conductor slack Condui t
7.Drill aond tap steel poles and frames for /2 in. X 13 UNC tank ground fitting. For steel pole service = 1 other arrangement length, 12" min.,
supports, provide and install tank ground fitting 4 in. to 6 in. below electrical service enclosure. = /:' approved by o 18" max. .
Provide properly sized hole through the bottom of the enclosure for the service grounding electrode z Inset B .J the Engineer. Inset A 1 P = 8
conductor. Ensure electrical service grounding electrode conductor is as short and straight as possible 3 N (Kindorf, ';:T 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 2" B-1ine or
conduit or tubing from the enclosure to the steel frame post. Connect electrical service grounding _L J equal.)
electrode conductor to the tank ground fitting. See steel frame and steel pole details and Inset A for x T Inset B
more information. Size service entrance conduit and branch circuit conduit as shown in the plans. For 2 1IN 1 =
underground conduit runs from the electrical service, extend RMC from the service enclosure to an RMC Ll TS S :
elbow, and then connect the schedule type and size of conduit shown in the plans. Provide and install Class "C" "-'I AR o€ ¢ / SN
grounding bushings where RMC terminates in the enclosure. Grounding bushings are not required when RMC concrete -y : . BASE PLATE DETAIL
is fitted into a sealing hub or threaded boss. LI e - 24" dia. X 60"
. 24 Dia. x 60" Ve : foundation 4-#5
8.If Steel pole or frame is painted, bond each separate painted piece with a bonding jumper attached to depth foundation FeinfOFC“’jg bars . ~
a tapped hole. 4-#5 reinforcing ond #2 spiral at 6" e [~
bars and #2 spiral pitch (typ.) 1 s e "
9.Provide 4" - 20 machine screws for bonding. Do not use sheet metal screws. Remove all non- (typ.) at 6" pitch 7 =————
conductive material at contact points. Terminate bonding jumpers with |isted devices. Install
minimum size 6 AWG stranded copper bonding jumpers. Make up all threaded bonding connections WITH SAFETY SWITCH WITHOUT SAFETY SWITCH Vg™
wrench tight.
: : : : SERVICE SUPPORT TYPE SP (0) - OVERHEAD SERVICE BOTTOM OF POLE
10. Avoid contact of the service drop and service entrance conductors with the metal pole to see Note 4
prevent abrasion of the insulated conductors. €e Nore
Bt top, g thress =y SERVICE SUPPORT TYPE SF & SP
11.Shop drawings are not required for service support structure unless specifically stated Yo" X 13 UNC. Install H =
elsewhere or directed by the Engineer. tank ground fitting, ! I e N o I e Y =
. connect electrical | [l ( ] T )
| Vories | service grounding i H i - J 0 soboo ([t
[ | electrode conductor. i i i . "‘\ ~N
N o7 See Note 7. | I 5" thick V" expansion :
. X i i concrete joint material ?
- 1 Rebar pad (class C .
Center of meter Anchor concrete and ™
SAFETY socket 60" typical Bol+t 6" X 6" %6
SWITCH = above grade. wire mesh) ——
METER (Verify with utility) L—
o« — FRONT VIEW
B T Dimension varies
N Threaded INSET A INSE B install only as ’
Al | 3 boss . i wide as required
Varies Service to accommodate
X .
RMC | Steel post | i Safety ) Enclosure equipment
SERVICE || | | switch 3
Channel Strut [ — — - al ©
—{|ENCLOSURE : (when ol 2 TOP VIEW
- o for mounting required) — ek
equipment. | | =
Number of struts — SERVICE Inset A _E a SERVICE SUPPORT TY SF (O) 8( SF (U)
as needed to METER v g -
/ secgrelmioun*r — || ENCLOSURE":, o|™ —
— equipmen — — o *«v raffic
1 T Inset A +|% 374" dia. O;B?‘C?st}g:’;rs
-4 —_— -
20" I gy " /E‘:)/— 3 o I Texas Department of Transportation Standard
M o}
min. N Inset B B e L Nl S o cor v . é N
[
| = 3]
=5 | 1nset 5 5 ELECTRICAL DETAILS
[ i bd Eh:(i:l?('l?y SE Rv l CE SUPPORT
Inset B .
24" dia, x 48" o ] AN TYPES SF & SP
foundation W W 12=4 dig. x 36 sdep-rh 4
4-#5 reinforcing - - oundation 4-#
bars and #2 spiral recijnfcz)rcirjg ?ors nggﬁh ED ( 7) = ] 4
"t and #2 spira
WITH SAFETY SWITCH at 6" pitch (typ.)  WITHOUT SAFETY SWITCH A Spiee oiteh Fle:  ed7-14.dgn ov: TxDOT [cx: TxDOT [ow: TxDOT [k TxDOT
FRONT VIEW ) HOOKED ANCHOR DETAIL @©T1xDOT Octaber 2014 CcoNT |sEcT J08 HIGHWAY
R PPORT TYP F RGR R WITH SAFETY SWITCH REVISIONS 6420|87| 001 SH 64, ETC.
SERVICE SUPPO YPE SF (U) - UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE oist comTy SHee vo.
TvL] _SMITH ETC. 32
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

TRAFFIC SIGNAL NOTES

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

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

2. Include an equipment grounding conductor in all conduits throughout
the electrical system. Bond all exposed metal parts to the grounding
conductor.

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

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

. . . N Service conductor exits the
4, If internally illuminated street name signs are approved for use, Entronce — weatherhead. Conductor
ground the fixture to the pole with a 12 AWG green XHHW conductor. slack length, 12" min.,
18" max.
5. Bond anchor bolts to rebar cage in two locations using #3 bars or 8 °
6 AWG straonded copper conductors. Use |isted mechaonical connectors 120/240 Vot
rated for embedment in concrete. See TXDOT standard TS-FD for further 3 Wire

detaqils.

6. Drill ond taop signal poles for Y in. X 13 UNC tank ground fitting.
Provide and install tank ground fitting 4 in. to 6 in. directly below
electrical service enclosure. Provide properly sized hole through the = 0 ‘J=ﬂ
bottom of the enclosure for the service grounding electrode conductor. — ———7 Lm
Connect the electrical service grounding electrode conductor to the tank =
ground fitting. Ensure electrical service grounding electrode conductor :':/
is as short and straight as possible from the enclosure to the tank

ground fitting. See Inset A detail for further information. Size service
entrance conduit and branch circuit conduit as shown in the plans.

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

each enclosure. Install properly sized stainless steel washers on each bolt P",,i 11, fop and fhread

in the enclosure. Band or drill and tap properly sized stand-off straps to /2" X 13 UNC. _Ins_+o||

signal pole for attoching conduit. O-— Meter tank ground fitting,

See Note 7 connect electrical

8. Conduct pull tests and insulation resistance tests on all illumination and service grounding

power conductors as required in Item 620 "Electrical Conductors" and ED(3). electrode conductor

To prevent electronics damage, do not conduct insulation resistance tests l«— Service See Note &

on traffic signal cables after termination. Enclosure a

. See Note 7 See layout B

9. Lock all enclosures and bolt down all ground box covers before applying power sheets for

to the signal installation. signal pole

) ) ] ) . . —1 type ——8M o

10. Terminate conduits entering the top of enclosures with a conduit-sealing hub Inset A

or threaded boss such as meter hub. Install a grounding bushing on all metal See TS-CF standard
conduits not connected to conduit-sealing hub or threaded boss. Bond the for controller
grounding bushing to the ground bus with a bonding jumper. Seal all conduits foundation details,

entering enclosures with duct seal or expanding foam. Do not use silicone to 1 INSET A number of required
seal conduit ends. ] Bushing conduits, and grounding
H or Bell requirements (see side Ground ) ]
11. For all conduits, ensure the burial depth is a minimum of 18". Ensure the End Fitting view) box
minimum burial depth for conduit placed under a roadway is 24". T3

FETTELTA - AN R S RN AN N NS IS SIS A S A S AN R R R R SN eSS S A AN RS A NS AR, s 3 NN I
I N N o NN AN
YRR R R K
I X N
% See Note 11 Ground box S R
XA . (see side view) S
. |7|1'-|ﬁ' X ; O
S . v\'\
XTI
NN Conduits (See See TS-FD standard
- layout sheet sheet for foundation
— for details) and conduit details———
p— SIGNAL POLE WITH SERVICE
p— Type T electrical service mounted
j— on signal pole shown as an example.
J— See electrical details, layout sheets, SIGNAL CONTROLLER SIGNAL POLE
p— and electrical service data chart for
p— additional details. FRONT VIEW
g«v Traffic
Operations
. Division
i Texas Department of Transportation Standard

v/ ol RN

e f ELECTRICAL DETAILS
ng\du?;conz*gpggggingr TYP I CAL TRAF F l c S l GNAL

SIGNAL CONTROLLER requirements. See |ayout
SIDE VIEW e o ounT BOX  onal SYSTEM DETAILS

conduits that are required.

ED(8)-14

FILE: ed8-14.dgn on: TxDOT [ck TxDOT Jows TxDOT [exs TxDOT
©71xDOT October 2014 conT [sect J08 HIGHWAY
REVISIONS 6420 87 001 SH 64, ETC.
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

16"

PEDESTAL SERVICE NOTES |

1. Manufacture pedestal electrical services in accordance with Departmental Material 17" min.
Specifications (DMS)11080 "Electrical Services", 11085 "Electrical Services-Pedestal
(PS)" aond Item 628 "Electrical Services. "Provide pedestal electrical services as
listed on the Material Producers Iist (MPL) on the Department’'s web site under (:)
"Roadway [l lumination 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
@

installing the electrical pedestal service. Submit any changes required by the (’

utility company prior to manufacturing the pedestal enclosure. /’

2. When o meter socket is required, provide a socket with a minimum 100 amp rating that
complies with local utility requirements.

min.
o

3. Provide Class A or C concrete for pedestal service foundations in accordance with

®
Item 420, "Concrete Substructures, " except that concrete will not be paid for directly <
but is considered subsidiary to Item 628. (:)\\\\\\1,=-= e =
l sl
4. Provide #4 reinforcing steel for foundations in accordance with Item 440, "Reinforcement I §§FH_““‘-~——Equipmen+ Mount ing
for Concrete. ™ A = A @\ I Sl Studs (as required)
T :E_-\_
5. Install Y2 in. X 2 Y% in. minimum length concrete single expansion type anchors for EE ! %" ﬁ__(:)
mounting pedestal enclosure to foundation. Anchor location to match mounting holes in — ! (:) g"
each corner of enclosure. Secure each of the four corners of the pedestal enclosure to H\\\\\\\T:) ! 2l | —Equipment Mounting
the anchors in the foundation with a ', in. galvanized or stainless steel machine thread i C:y//’ I Cde—] Studs (as required)
bolt, a properly sized locknut and a flat washer. - X I N
5 taat
. . . . . m e See anchor I "fzf‘ Bell End E|++|ngs
6. Finish top of concrete foundation in a neat and workmanlike manner. If leveling washers ALK bolt detial | ol or Grounding
are used, ensure no more than Y4 in. gap at any cornmer. Do not exceed a maximum dip or AR __-h_‘__““‘*~—-——_______ y Bushings

rise in the foundation of Y3 in. per foot. When properly instal led, ensure the top of
the service enclosure is level front to back and side to side within !4 in. Repair
rocking or movement of the service enclosure at no additional cost to the department.

—— Reinforcing Steel

7. Do not use liquidtight flexible metal conduit (LFMC) on pedestal type services.

8. Ensure all elbows in the foundation are sized as per utility provider’s conduit requirements
for underground conduit and feeders. PVC extensions may be installed provided the ends of the LOAD SIDE CONDUIP"// /
rigid metal conduits are more than 2 in. below the top of the concrete foundation. Where - /
extension conduits are metal, grounding bushings must be installed with a bonding jumper
properly terminated.

LOAD SIDE CONDUIT

_——

LOAD SIDE CONDUIT

I
|
Size and number () ”

of conduits |
),,L—.

determined by
plan details

FRONT VIEW
SIDE VIEW
TYPE C shown, TYPE A similar except that TYPE A shall have
individual circuit breakers (CB) mounted on an equipment mounting
panel. CB Handles shall protrude through hinged deadfront trim.
i |
min.
Hex Nuft
Lock Washer
. Flat Washer
~N
Level ing Washers
6" 16" 6" T v LEGEND
min. min. 1 [ Meter Socket, (when required)
2 | Meter Socket Window, (when required)
@ 3 | Equipment Mounting Panel
+— — — + 4 |Photo Electric Control Window, (When required)
| S 5 . . 5 | Hinged Deadfront Trim
[ //1// 2$é2T0r0|ng 6 |Lood Side Conduit Trim
in . 7 |Line Side Conduit Area
_ : ® Traffic
° ! LINE | X 8 |Utility Access Door, with handle g’ Operations
~ @ * @ ~ 9 | Pedestal Door I Texas Department of Transportation s“,;‘j;f,’g;’d
| LOAJ::%OAD | 10 | Hinged Mefer.Access i
S * 11 | Control Station (H-0-A Switch)
4_ 12 | Main Disconnect ELECTRchL DETAlLS
-I— _— _—-——— 13 | Branch Circuit Breakers TR A R PP RT
14 | Copper Clad Ground Rod - 5/78" X 10 E;EgES;gLLSEEVYéEETEgE gs
SECTION A-A ANCHOR BOLT DETAIL FILE: edd-14.dgn on: TxDOT [ck TxDOT Jows TxDOT [exs TxDOT
@©T1xDOT October 2014 conT [secT JoB HIGHWAY
REVISIONS 6420| 87 001 SH 64, ETC.
DIST COUNTY SHEET NO.
TYL SMITH, ETC. 34
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

TIMBER POLE (TP)SERVICE SUPPORT NOTES GRANITE CONCRETE (GC)& OTHER CONCRETE (OC)NOTES

Ensure electrical service support structures bid as type Granite

1. Ensure electrical service support is a class Concrete (GC) or Other Concrete (OC) meet the fol lowing requirements Service
5 treated timber pole as per Item 627 "Treated wing requi ) . Enclosure
Timber Poles." Embed timber pole to depth S(,o;efy SW'TChd)
K . . . when require
required in Item 627. 1. Provide GC and OC poles that meet the requirements of DMS 11080 qui
. . "Electrical Services."
2. Conduit and electrical conductors attached ' '
to the electrical service pole and underground 2. Provide prestressed concrete poles suitable for direct embedment into mlE ml
within 12 in. of service pole are not paid . the ground without special foundations. o)
for directly but are subsidiary to the electrial & :E,g Detail A
service. 3. Verify poles are marked as required on DMS 11080. Location of marking — E|38
should be approximately 4’ above final graode. Use the two-point pickup = x| L
3. Install pole-top mounted photocell (T) on locations when handling pole in horizontal position, and one-point 3 2|26 xtend 2" PVC
north side of pale, or in service enclosure pickup location for use in raising the pole to a vertical position. 6" below grade
(E) aos required. See Electrical Service Data These marks are small but conspicuous
chart in plan set. )
. . ] 4. Embed poles 42 in. or 10% of the length plus 2 ft+., whichever is greater. round Rod
4. Gain pole as required to provide flat 5surm"oce P ' gth p ’ ' s 9 %" x 8°
for each chcnne|.7Gc|_n timber pole to % in. 5. Ensure all installation details of services are in accordance with utility 2" to 4
max. depth and 1 % in. max. height. Gain company speci fications. below grade
pole in a neat and workmanlike manner. TC - T = —Tc
5. Mount . . . 6. Install a one point rack or eye bolt bracket 6 inches to 12 inches below ¢ ‘_215 ¢ K=é'(—) St;
- Mount meter and service equipment on stainless the weatherhead as an overhead service drop anchoring point for the .= 4 B T= R
steel or galvanized channel (Unistrut, Kindorf, electric utility. E PVC, or other
or equal). Provide clhonnel sizecsj 1 in. to 3% in. : i RMC conduit type
maximum depth, aond 1z in. to 1% in. maximum 7. Furnish and install galvanized or stainless steel channel strut 1Y in. < 1] 6" to 10" as shown on
width. File smooth the cut ends of galvanized or 1 5% in. wide by 1 in. up to 3 ¥ in. deep (Unistrut, Kindorf, B-line N i layout
channel and paint with zinc rich paint before or equal). Attach channel strut with stainless steel concrete anchors (max. RMC el | Ze .
installing on pole. Secure each channel section 1" depth), square U-bolts or back to back channel strut with long bolts, Underaround Bushing
fo timber pole wifth fwo galvanized or 5S lag or other secure mounting as approved by the Engineer. Ensure bolts are conguiton Min. 24" Concrete  or Bell
bolts, /4 in. minimum diameter by 1l in. galvanized in accordance with ASTM A153. Do not stack channel struts. H dia. hole Pole End Fitting
minimum length. Use a galvanized or SS flat per utility
washer on eoch lag bolt. Do not stack channel. 8. Backfill the holes thoroughly by tamping in 6 in. Iifts. After tamping to requirements
6. Wh . £ grade, ploce additional backfill material in @ 6 inch high cone around the
Ty en ixcesihlengm must be trimmed from poles, pole to allow for settling. Use moterial equal in composition and density
rim from the ftop end only. to the surrounding area. Backfilling will not be paid for directly but is CONCRETE SERVICE SUPPORT

subsidiary to various bid items.

yd White Insulation or

Underground (U)

N " color code 6" length — _|J N M M
i 1o neufral condyctor”s B TT  as required or ol lowed
@ Class 5 pole, height as required yp- insulation with 6" to 12" = equ
- white tape where o ||} by utility company)
@ Service drop from utility company . conductor exits
Point of the weatherhead. /7~ 1|}y
{attached below weatherhead) at tachment > Reg Treulation o 25 o .
to be below 9 measured from grade.
@ Service conduit (RMC)and service weatherhead gglfl;ngo?eog L%ﬁgg;h Circumstances may require the B
entrance conductors - One Red, I ‘s 1 i electrical service support
i . H conductor’s insulation to be taller than the 25°
One Black, One White (See Electrical with red tope where . ]
Service Data) conductor exits shown, check with utility
before installing
the weatherhead. RMC
i P Conductor slack ]
@ Safety switch (when required) length, 12" min., /—Service Le |05 Lo
18" . Enclosure L ]
@ Meter (when required) L, 8" max L R
@ Service enclosure o, /® Safety Switch Pole marking Side View Top View
. L1 (when required)— /_ opprox. 4°
@ 6 AWG bore_ground_mg electrode Pole brand J_ o above ground
conductor in 'z in. PVC to must be i Iine. DETAIL A
ground rod - extend ' in. PVC 5 or less it .
6 in. underground. above grade See Note 7. Before installing channel
do a that has been cut, file sharp edges aond
5% in. x 8 ft. Copper clad t See Detail A paint v_vH'h zing-rich paint. Ensure
ground rod - drive ground rod P/@ ) there is no paint splatter on the pole.
to a depth of 2 in. to 4 in. Ko 5 3 Extend 1/2"
below grade. S-30 PVC 6"
Bushing below grade
@ RMC same size as branch circuit Errdee”
conduit. Fitting Egsgé’?? ‘ ® Traffic
See pole-top mounted photocel | ‘ I __End Fitting I i o%%?;}g’,f,’s
detail on ED(5). . clow e Hic Texas Department of Transportation Standard
6" -t :D -E E 52 5 ==
@ When required by the serving typ = -|= g|8an h;zg . L PVC, or other
utility provide bare 6 AWG qE; EB ‘55?88 : RMC conduit type ELECTRICAL DETAILS
copper conductor. Run wire o =X o0 0O ] as shown on
from pole top to butt wrap é 6" to 10" ~—Couple to £5|85. Co 4 e to 10" layout SERVICE SUPPORT
or copper butt plate. Protect b typical Circuit So|——NE- 1,6
conductor with non-conductive Conduit Min. 24" [~—— Ground Rod TYPES GC, OC’ & TP
material to a height d;g. fole %" x 8'
of 8 ft. above finished Upper end of ground ' 2" to 4"
grade. rod to be 2" to 4" Concrete Pole below grade ED ( l 0’ - ] 4
@ below finished grode FILE. edl0-14.dgn on: TxDOT [cx: TxDOT [ows TxDOT [cx TxDOT
When required by utility, cut ©7TxDOT October 2014 CcoNT [sECT J08 HIGHWAY
top of pole at an angle to SERVICE SUPPORT TYPE TP (0) CONCRETE SERVICE SUPPORT e 6420/ a7| 001 | SH 64, ETG
enhance rain run off. Overhead (0) DIST COUNTY SHEET NO.
TVL] _SMITH ETC. 35
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

ROADWAY TLLUMINATION ASSEMBLY NOTES

1. Details apply to roadway lighting installations bid or referenced under Item 610, "Roadway Il lumination Assemblies."” ii. Install bolts and 1/2" connecting washers from the inside of the T-base, thread up through the
Provide, furnish, aond install all other materials not shown on the plans which may be necessary for complete ond proper pole base. Install flat washers, lock washers and nuts snug tight according to Item 447,
construction. Where monufacturers provide warranties or guarantees as a customory trade proctice, furnish to the State "Structural Bolting."

such warranties or guarantees.
iii.Tighten each nut to 150 ft+-1b. using a torque wrench.
2. The locations of poles and fixtures may be shifted by the Engineer to accommodate local conditions. Install or remove
poles and luminaires located near overhead electrical |ines using established industry and utility safety practices and c. Level and Plumb
in accordance with laws governing such work. Consult with the appropriote utility company prior to beginning such work.
i. Ensure pole is plumb and mast arm is perpendicular to the roadway according to plans to within 5

3. Provide new and unused materials. Ensure that all moterials ond installations comply with the applicable articles of degrees.
the National Electrical Code (NEC), TxDOT standards and specifications, National Electrical Manufacturers Association
(NEMA), and are |isted by Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such as 9. Construct luminaire pole foundations in accordance with Item 416, "Drilled Shaft Foundations, " and TxDOT
Canadion Standard Association, Intertek Testing Services NA Inc., or FM Approvals LLC can be considered equivalent to standard sheet RID(2),

UL. Foulty fabrication or poor workmanship in ony material, equipment, or installation is justification for rejection.
10. Provide aond install underpass luminaires in accordance with Item 610, DMS-11010, and TxDOT standard sheet
4. Provide Roadway Illumination Light Fixtures as per TxDOT Departmental Material Specification (DMS) 11010, Item 610, RID(3). Typical luminaire size for underpass luminaires is 150W HPS or 150W EQ LED.

and as shown on the Material Producers List (MPL) for Roadway Il lumination and Electrical Supplies.
11. Mount Iluminaires on arms level as shown by the luminaire level indicator.

5. Fabricate steel roadway illumination poles in accordance with Roadway [Ilumination Poles (RIP) standards and Item 610.
Poles fabricated according to RIP standords do not require shop drawing submittals. 12. Orient Iuminaires perpendicular to the roadway intended to be Iit unless otherwise shown on the plans.
a. Alternate designs to RIP standards or the use of aluminum to fabricate poles will require the submission of shop . . .
drawings electronically. For instructions on submitting shop drawings electronically see "Guide to Electronic Wir 1ng D|ogrom Notes:
Shop Drawing Submittal” on the TxDOT web site. ~\7{»

(:) Use 1/2 in.-13 UNC threaded, copper or tin-plated copper,

b. Limitations on use of the RIP standard: The RIP standord details were developed for installations in locations pole bonding connmector, sized appropriately for conductors,

where the 3-second gust basic maximum wind speed is 110 mph, aond where the elevation of the base of the pole is bonded to T-base, or use ground lug in handhole as

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

Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals," 6th Edition

(2013) of the AASHTO Design Specifications. For poles to be installed in regions where the maximum basic wind speed (:) Use pre-qualified two-pole breakaway conmnectors for all
exceeds 110 mph or to be mounted more thaon 25° above the surrounding terrain, provide poles meeting the following

luminaire pole installations. For luminaires fed by a
circuit with a neutral conductor, use double pole
breakaway connectors with the neutral side unfused and
marked white.

requirements:

i. Submittals. Following the electronic shop drawing submittal process (see Guide to Electronic Shop Drawing
Submittal on the TxDOT web site), submit to the Engineer for approval fabrication draowings and calculations

for the poles, sealed by a Texas |icensed professional engineer (P.E.). (:) Split Bolt or other connector.
ii. Luminaire Structural Support Requirements. Provide |ight poles, arms, aond anchor bolt assemblies with a 25
year design |life to safely resist dead loads, ice loads and the required basic wind speeds at the location of . . . .
installation in accordance with the 6th edition (2013) of the AASHTO Design Specifications. For transformer Decorative LED L |gh1'|ng Notes:
base poles, include transformer base and connecting hardware in calculations and shop drawing submittals.
Structurally test all transformer bases to resist the theoretical plastic moment capacity of the pole. Submift 1. LED Drivers in Remote Outdoor enclosures (for drivers
certification of the plastic moment load test and FHWA breakaway requirement test of the model of base being that do mot include an enclosure as part of a factory
furnished with the shop drawings. Show breakaway base model number, manufacturer’s name, and logo on shop assembly):
drawings. Include on manufacturer’s shop drawings the ASTM designations for all materials to be used.
a. Provide NEMA 3R outdoor enclosure or as approved.
6. For both transformer and shoe-base type illumination poles, provide and install double-pole breakaway fuse holders as
specified by DMS-11040. Breakaway fuse holders aore listed on the MPL for Roadway Il lumination ond Electrical Supplies b. Install enclosure at least 12" above ground or other
under Items 610 & 620. Provide 10 amp time delay fuses for breakaway connectors in light poles, or inside the |ight 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 transformer base or hand hole. c. Install drivers with at least 2 inches of space from
enclosure wal ls.
7. Tighten anchor bolts for shoe base, concrete traffic barrier base, ond bridge mount roadway illumination poles, in L1,L2 = Hot Conductors
accordance with Item 449. d. For multiple drivers in an enclosure, provide at least G = Grounding Conductor
4 inches side to side and 1 inch end to end from other
8. Install T-Base with following procedure: drivers or electronic equipment TYPICAL WIRING DIAGRAM
LUMINAIRES SERVED AT 480V ON 240/480 VOLT
a. Anchor Bolt Tightening. e. For drivers mounted on back wall of enclosure, mount SERVICE OR LUMINAIRES SERVED AT 240V FOR
enclosure on 1 5/8" strut or other standoff to dissipate 120/240 VOLT SERVICE.
i. Coat the threads of the anchor bolts with electrically conductive Iubricant. heat, or mount driver to side of the enclosure or to

the metal cover.
ii. Place the T-base over the anchor bolts. Foundation must be level and flat. The maximum permissible gap

under aony one corner of the t-base is 1/8" before nuts are tightened. f. Provide remote drivers with a maximum of 100 watts
iii.Coat the bearing surfaces of the nuts and washers with electrically conductive Ilubricant. 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. ® Traffic

1 5" Strut % Safety

iv. Using o torque wrench, tighten each nut to 150 ft-Ib. Uniform contoct is required between the foundation and ITexas Department of Transportation s’?;‘j;f,’gﬁd

the T-base in the corner regions of the T-base, aond all corner gaps must be closed after aopplying torque. If P51 ]

a gap still exists after torquing to 150 ft-Ibs, continue torquing each bolt incrementally until gap is closed 4" min

or maximum al lowable torque of 250 f+. pound is reached, whichever comes first. If 250 ft-Ibs is not enough to ROADWAY

close the gap the foundotion must be leveled. Gaps along the straight sides of the T-bases and the foundation

are permissible. Ensure that no high point of contact occurs between the straight sides of the T-base and the Driver lLLUMINAT ION

foundation.

~—Driver DETAILS

Enclosure

v. Check top of T-base for level. If not level then foundation must be leveled.

2" min
. T I+ P -
b op Bo rocedure |g| |Q| R I D ( l ’ 20
i. Erect pole over T-base with crone. Coat bolts, nuts, washers, and lock washers with electrically conductive FILE: ridi-20.dgn on: [exs [ow: [ex

lubricant. . . ©7TxDOT  January 2007 CONT | SECT JoB HIGHWAY
Driver Spacing In Remote Enclosure REVISTONS 6420/87| o001 SH 64, ETC.
‘;7‘22) DIST COUNTY SHEET NO.
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No warranty of any

TxDOT assumes no responsibility for the conversion

GENERAL NOTES:

TABLE 1 . . . .
1. "Recommended Foundation Lengths" table is for information purposes only.

ANCHOR BOLTS Foundation lengths shall be as shown on the plans, or as directed by the

Engineer. Foundations will be paid for under Item 416, "Drilled Shaft

POLE BOLT CIRCLE ANCHOR Foundations, " unl therwi hown on the plans.

irer shoun o the MOUNT ING BOLT oundations, " unless otherwise shown ol e plans

Wi H HT - . . .

4" concrete riprap plans 4" concrete EIC Shoe Base T-Base S¥ZE 2. Erect roodway illuminotion assembly poles plumb ond true. Form and level
with 6"x 6" riprap 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

(W2.9 x W2.9) 1V:6H or . (W2.9 x W2.9) 30in. nuts to plumb shoe base poles. Do not use shims or leveling nuts under

. . 1/4 H H »
welded wire fabric flatter +60 1 ed ﬁgggigrgéggniabr'c 40-50 ft. 15 in. 17 Yain. l g%U; tronsformer bases. Do not grout between baseplate aond the foundation.
N.

reinforcement foreslope radius

3. Ensure Class 2A ond 2B fit for anchor bolts and nuts. Tap aond chase nuts
Level finish after galvonizing. Anchor bolt body with rolled threads need not be full

Foundation size.
Conduit ht. even with
2" (1. 0) ////réigéghed TABLE 2 4, Use appropriate class of concrete as specified in Items 416 and 432.
. . Concrete for riprap may be upgraded to Class C at no extra cost to the
| pep———— |77 75 /75 1T RECOMMEN%ERNFQENDATION Depar tment.
L H

|
‘\\\\\\7 (See note 1) 5. Place riprap around the foundation when called for elsewhere in the plans.
6 - #4 Bars

Foundation even with
finished grade on downhill
side of foundation.

Level Conduit ht.
kr//Zﬁi/*\ finish | 2" (+1.0)

~—6 - ®#4 Bars

Min.

TEXAS CONE PENETROMETER Riprap will be paid for under Item 432.

MOUNTING
HEIGHT N Blows/f+ . . . . .
10 15 20 6. Locate breakaway roadway illumination assemblies as shown in the placement

table, unless otherwise dimensioned on the plans. Protect non-breakaway
<20 f+. 6 X 6 illumingtion gssemblies from vehicular impact (i.e. 2.5 ft. behind guard
— rail or mounted on traffic barrier), or located outside the clear zone,
Temp | ote >20 ft. 8 6 6’ except that 2.5 ft. from curb face is minimum desired for Iight poles on

|

@@ @ @@ @ @ @ @@ ~

= ‘ > to 30 f*. city streets, 45 mph or less. See Roadway Design Manual for further
Condui+ Template -1 qu —I A >30 ft. g 8 6 information.

2" minimum to 40 ft.

/ (Typical) >40 ft. 7. Use 4 hold down and 4 connecting washers on transformer base poles as
0"

18"

Min.

SEE PLANS

18"

SEE PLANS

— ‘*F+‘4‘+*4 3 to 50 ft. 10 8’ 6 recommended by the manufacturer and supplied with base.

- 9|~
2" minimum >a
+‘T— O| >
30" (Typical) = 8. Install a minimum of 2 conduits in each foundation. See lighting layout
#3 at 6" pitch, sheets for locations of foundations with more than 2 conduits. Cap unused

2 flat turns conduits in foundations on both ends.

Cover
(Typ)

[47 top and bottom.
#3 at 6" pitch, TABLE 3 9. Conduit location in foundations is critical for breokaway devices. Plaoce

2 flat turns ! . .
top and bottom. PAY QUANTITY OF RIPRAP PER FOUNDATION conduits 2 in. apart on centerline as shown.

(Install only when shown on the plaons) 10. Bond anchor bol+t to rebar cage with #6 bare stranded copper conductor.
Foundation RIPRAP RIPRAP Use |isted mechanical connectors rated for embedment in concrete. The
Diameter DIAMETER (CONC) (CL B) bonded steel in the foundation creates a concrete encased grounding

SECTION A-A SECTION A-A 30 in. 78 in. 0.35 Cv electrode which replaces the ground rod.

SHOWING SLOPED GRADE SHOWING CONSTANT GRADE 11.

2"

Grade earthwork around T-base foundations even with the finished grade as
shown in Section A-A to ensure proper function of the breakaway device.
Use riprap on T-base foundations that aore located on sloped grades, and

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

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

DISCLAIMER:

DATE:
FILE:

as shown on the plans for level grades.

4 Anchor
Bolts

* or as close to ROW
6 - #4 Bars Hex ot | | ;ggngg*ioni TABLE 4 line as is practical
X u . .
Lock: washer Lock washer — BREAKAWAY POLE PLACEMENT (See note 6) «x provide 2/5 of the
luminaire mounting

Flat washer— |
ROADWAY FUNCTIONAL »% POLE OFFSET (DISTANCE height behind the

Conduit (See plans Baseplate Hex nut
for conduit size. : " Hol ddown
Match duct cable Washer CLASSIFICATION TO FACE OF TRANSFORMER BASE) " .
size if used. See _ | | pole for "falling
ED standard sheets.) :
. |
|—g\

areag" to prevent
Flat washer
1 4# Hex nut - : L ]

Freeway Mainlanes . e
— . 15 f+. (minimum and encroachment on
(roadway with full typical) from lane edge the other travel
" g . T s PR T SN Y PO AN AT |
I/2|| Typ’ WLI/4II Typ’ W
374" mox ———— 1/2" max

4" (-1/2",+0")
T-Base Fnd.

control of access) -
lanes. See design

All curbed, 45 mph 2.5 f+. minimum (15 ft. uidel ines.
or less deéign speed desirable) from curb face out '

10 f+. minimum*(15 f+.
desirable) from lane edge

5 374" (+1/4")
Shoe Base
Foundation

_ v All others

Tied to
rebar cage
see note 10

‘éggéﬁ'” Traffic
Safety

. Division

I Texas Department of Transportation Standard

When required -

4" concrete riprap o r

Grade break

“(J«Zf‘gsi"wg. 9 L2 lines 1 ] ROADWAY
e i mengaPrie UL | ILLUMINATION

DETAILS
SHOE BASE Bottom Ancher (RDWY ILLUM FOUNDATIONS)

See RIP Standard RID (2) '20

FILE: rid2-20.dgn ‘CK: ‘DW: ‘CK:

FOUNDATION DETAIL ANCHOR ]BOLT DETAIL ©7TxD0OT  January 2007 CONT | SECT JoB HIGHWAY

.y REVISIONS 6420| 87 001 SH 64, ETC.
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

4 - % GENERAL NOTES:
Drill % U- 2 % " (2" RMC) YRRVRA
length as Holes é’ochuwBﬁlht e Vo, | 4 V2 A. ALL 150 watt HPS and 150 watt equivalent LED Luminaires
3 sides required 2 nylon throat 12 3 %" (2 /2" RMC) Rz 672" Rz . .
(Typ) y T I 1. Lumingire locations, conduit and conductor sizes and routing are
SS lock nuts, 3% : . il | typical and diagrammatic only. See project layout sheets for
2 flat washers, < Ty 2 - Y ] specific details.
Recess 2 lock washers o \;— B'L?'II ﬁ &>
3#4" dia. X - o ! ‘ol = H . H " [
N =l 1L 4 s Holes —] N 2. Conduit will be paid for under Item 618, "Conduit" and conductors
182" depth . Sedale o~ ‘ ‘ 3 II/G @ oles ~ 2 will be paid for under Item 620, "Electrical Conductors," unless
- 1Y | | ri otherwise shown on the plans.
(Typ) I #_ + Holes L]
Saddles (4 Required) 4 - " ‘ w w ! = T Vo . 3. Adjust conduit in saddles to place fixture height and orientation
sized for 2" RMC Dri || As required o 9% Y2 9 Y2 as required. See fixture orientation detail and plons. Where
Holes for Saddles CLAMP DETAIL PLAN VIEW _ practicable, place luminaires so the bottom of luminaire is above
(2 Req’ d) the bottom of the beam, maximum of 3 in. (See detail UNDERPASS
SECTION A-A MOUNTING PLATE FRONT SIDE LIGHTING ARM TYPE 2)
(ASTM A-36 or better) .
4. Except as noted, galvonize all structural steel and exposed
30 no BRACKET DETAIL bolts, nuts, and washers in accordance with Item 445
4 - %" Dio. bolts, Make from ';" plate (ASTM A-36 or better) “Galvanizing".
each w/ 1 nylon
throat lock nut R 5. Fabrication of brackets and support arms will not be paid for
G(?d 1 lock washer 6 Yo" o Liquid fignt directly but is subsidiary to Item 610, "Roadway Il Ilumination
yp) 2 . Y. v A3 71 o Flexible 4 "
" Vo Thi Drill %" dia. 9 Assembl ies.
Top of JfRMC 62 1_h,'°k . Hole for pin b 15" Metal
Bent Cap ] P?:r;elng ! %) 5 «—»‘ E?nd‘)"” 6. Install a heavy duty NEMA 3R fused disconnect or breaker enclosure
\ . T g ypP rated ot 30 amps ond 480 volts to switch underpass luminaires aos
. Rotate as - | ¥ " RMC to shown on plans, with at least one per bridge circuit. Install
A 2 1. Radius necessary 9 . Type 2 Lumingire 20 amp time-delay fuses or inverse-time circuit breakers. Mount
= to place . b disconnect or breaker enclosure 10 ft. (min) above grade on columns
[ 7 fixture Luminaire £ 9 Yyt / or bent caps as approved by the Department. Modify disconnect to
perpendicular 2 Rodzius allow padlocking in the "ON" aond "OFF" positions. Padlocks and
2] to roadway __t J)o disconnect switches or circuit breakers for underpass fixtures
— —— = will not be paid for directly but are subsidiary to the various
bid items of the contract.
-~ f PLAN VIEW SIDE PLAN VIEW , ,
= 7c . . / / 7. Conduit on columns, caps, and slab is shown surface mounted. For
~s Coupling, Conduit FIXTURE new columns and caps, embed PVC conduit in concrete. Bond and
j ﬁiﬂﬁgiiz,r"”d Flex ORIENTATION ARM DETAIL ground metal junction boxes and conduit.
+tom of
Sgnf'é‘og Connect conduit on tapered B. TYPE 1
section of beam.
PROFILE VIEW END VIEW (See note C.2) 2 - %" Dia. thru-bolts 3 - No. 12 XHHW m 1. Provide 2 in. rigid metal conduit (2.375" 0.D., 0.146" wall) for
Or as Required (A325 or A193 B7), each in %" RMC for T Type 1 arm shaft.
(See Note A.3) %" Dia. bolt w/ 1 nylon throat lock Branch Circuit —Fused
(42" Min), w/ "I‘UT' i f'G; washer's, runs from fused Disconnect 2. Use 3% in. stainless steel bolt or stud non-epoxy type expansion
UNDERPASS LIGHTING ARM SS Cotter Pin ock washer disconnect to anchors for concrete for Type 1 mounting. Except as noted, provide
underpass an allowable 2650 Ibs minimum pul |-out force (after consideration
Luminaires of adjustment factors for edge distonce and bolt spacing) for each
x See Clamp iE anchor. Install each anchor to the embedment depth recommended by
= Detai | 2 5" Min to Lrl*Ground Box the manufacturer.
o 4" Max (As shown on . . 3 . .
T 2 '/, "RMC L-{ 3. Attach conduit to plate with 4 saddles, four - 3% in. diameter
Cast-in-place §/Reducing bushing X CONDUIT DETAIL loyout sheets) bolts, nylon throat lock nuts, and lock washers.
in-
. 7] " .
section Luminaire — @ 92" Radius 3 C. TYPE 2
2" RMC 5 N . . . . " "
. e o 1. Provide 2 in. rigid metal conduit (2.375" 0.D., 0.146" wall) or
[ ! : LB Conduit Fitting (Typ) ! provide a combination of 2 Y/p in. (2.875" 0.D., 0.193" wall) and
Reducer- Appropriate 2 in. (2.375" 0.D., 0.146" wall) rigid metal conduits with a
. ) I ‘ | Accessible reducing bushing as beam height stipulated for Type 2 arm shaft.
Liquid Tight 3" Max bottom of ' .~ Tl Conduit Body Field cutting ond threading will be permitted. Paint cut and
Flexible Metal| / S Beom — fixture - 1 ] 4 threaded areas with zinc rich paint ofter conduit is connected
Conduit / FRONT ﬂi 1= | to adjacent fitting
L 7
4 \ (Beam height greater than 54%) 2. Connecting conduit may be strapped to tapered section only of
3" Mox_or R precast beams as shown. Anchor as approved by the Engineer.
E even with Connect conduit on tapered ;’4" RMC 2 ' o.r Maximum anchor depth is 1 in.
bottom of section of beam. 2 /2" RMC
| f beam (See note C.2) . 3. Indiscriminate drilling into precast concrete beams may result
2 'h/ﬂ/ q'o' Ib°”s' in reduced beam strength. Use drilling location and method as
3w ot igﬁoo!rv IocEynSE; directed by the Engineer. See Location of Underpass Lighting
{54 ,/D.'.O"\“gc)’”w/ 2 flat washers, Mounting Bracket detail. The locations shown in the table are
SS Czo-r-rer Pin 1 lock washer CONDUIT CONNECTION PROFILE such that reinforcing strands will not be damaged.
. Typical conduit T
Junction y . ® Traffic
T~ box [Sg?r"z?rzognserv ng Reinforcing g’ Ds,afe!y
S 0 + See Clamp it Strands . ivision
%" Liquid Tignt o;f)posn-re side % Dol Yo" Min to - / TABLE 5 ITexas Department of Transportation Standard
Flexible Metal ot cap ® 4" Max /
Condut with 2 01 rogive = LOCATION OF UNDERPASS LIGHT ROADWAY
g 2"RMC — SPAN MINIMUM
A = LENGTH DISTANCE
Enct AT DETAILS
ot F oorrom of ] Minimum pistance 50"~ 70’ 157-0° (UNDERPASS LIGHT FIXTURES)
ax oftom o Bent 70’ - 90’ 20'-0
FRONT fixture Cap (See Table Below) 590 25 0"
(Beam height equal to or less than 54") R I D ‘3) '20
IN R]D IL AM (U/P)(TY D FILE: r1d3-20. dgn oN: TxDOT ‘CK:TXDOT‘DW: TXDOT ‘CK:TXDOT
If bridge hgs pre-cast panels under deck, IN RD IL AM U/P)(TY 2 LOCATION OF UNDERPASS LIGHT MOUNTING BRACKET ©T00T oy 2013
run circuit under deck edge. REVISToNS 6420 87 001 SH 64 ETC
2-14 2 :
_ DIST COUNTY SHEET NO.
UNDERPASS LIGHTING TYPE 1 UNDERPASS LIGHTING TYPE 2 ARl T T
7 -




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

SHIPPING PARTS LIST - POLES AND LUMINAIRE ARMS
Nominal Shoe Base T-Base CSB/SSCB Mounted OTHER
Mounting Ht. Designation . Designation . Designation . Designation .
(f1) Pole [ AT T A2 JLuminaire Quontity Pole [ AT ] A2 JLuminaire Quantity Pole [ A1 ] A2 JLuminaire Quantity Pole [ AT ] A2 ] Luminaire Quontity
20 (Type SA 20 S - 4) (150W EQ) LED (Type SA 20T - 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 40T - 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 40T - 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 40T - 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 50T - 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 50T - 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 50T - 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 aond services not shown on the plans which may be necessary for complete ond 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 |lines using established industry (TYPE SA 50 T =X = X) (400W EQ) LED
and utility safety practices and in accordance with laws governing such work. Consult with the appropriate utility .
company prior to beginning such work. SA: E?&ﬁiﬁﬂ% 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 orm must be aluminum.
standord 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 allowed as optional designs, if steel poles are sheet CSB (4), or SSCB (4).
permitted or required, pending approval by the Department as outlined below. . L. .
Two numericgl digits denote nominal
a. Shop Draowings. Optional designs require submission of shop drawings and design calculations bearing the mounting height in feet.
seal of an engineer licensed in the Stote 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 type of base, (S-Shoe Base,
shop drawings and design calculations is not required for structures fabricated in accordance with the T-Tronsformer Base, or B-Bridge/Ret.Wall Mount)
details of shop drawings on the pre-approved |ist maintained by the TxDOT Traffic Operations Division. Any First + | th of +
deviation from the pre-approved shop drawings will require submission of shop drawings of the complete First number denotes length of mast orm
assembly and design calculations as described above. in feet.
b. Structural Support Design for Lumingires. Lighting support structures shall be designed for a 25 year e St
design life in accordance with the AASHTO Standard Specifications for Structural Supports for Highway gzgh:g ﬁﬁgggs wg?zhozgnéieén?éﬁgiﬁdigyf:g$ond
Signs, Lumingires and Traffic Signals, 6th Edition (2013) and Interim Revisions thereto. All poles b
shal |l be designed for 110 mph 3-second gust wind speeds. The Gust Factor, G, and Wind Importance . e . . . .
Factor, Ir, shall be applied os per the AASHTO Specifications assuming a éS—&eor design life. The bg$;28érfE50$;qu;gswa?Tf ;éé?bdgogg)}iFg?lxgéﬁnEQ)
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 comnecting hardware in design ;gj? *?*EEES_'Egéc?*giéé?p;)s°ur°e (S - Hign Pressure
calculotions and shop drawing submittals. All transformer bases shall have been structurally tested to um; u
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 model number, ond 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 attochments shall be structurally 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 some as those
shown herein.
. . . . . . . . SHEET 1 OF 4
5. Aluminum Pole Designs. Aluminum pole designs may be allowed, if aluminum poles are permitted or required,
pending approval by the Department as outlined below. gw gg‘fef{;
a. Meet all of the requirements stated above for optional steel pole designs and the fol lowing: ITexas Department of Transportation sDthf,iaofd
1. Aluminum poles shall be fabricated in accordance with "Structural Welding Code-Aluminum" AWS DI1.2.
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, aos approved by the engineer. ROADWAY
4, Pole components shall be constructed using the fol lowing material:
Shaft: ASTM B221 or B241 Alloy 6063-T6, ASTM B209 Alloy 5086-H34, ASTM B221 Alloy 6005-TS. ILLUMINATION
Base Flange: ASTM B26 Alloy 356.0-T6 or ASTM B108 Alloy 356.0-T6 (Yield strength test required).
Mast Arm Fitting: ASTM B209 Alloy 6061-T6 or ASTM B221 Alloy 6005-T5. POLES
Mast Arms: ASTM B241 Alloy 6061-T6 or Alloy 6063-T6.
Pole Cap: ASTM B209 Alloy 5086-H32 or ASTM B108 or B26 Alloy 356.0-T6.
Bolts: Stainless Steel AISI 300 series. Bolts threading into aluminum threads shall be treated with F! F’ ] - ]
anti-seize compound, Never-Seez Compound, Permatex 133K or equal. l ( ) S)
FILE: ip-19.d DN: CK: DW: CK:
6. Special Designs. Poles with architectural treotments shall meet the requirements shown elsewhere in the plans. ()TMOTHZWMGSHNOY e EN‘ WB‘ MLMY
7. Luminaire Mounting Height. Actual luminaire mounting height shall be the nominal mounting height given on . Revistons 6420/87| 001 SH 64, ETC
RIP(2) for all pole-arm combinations except for poles with 4 ft+. luminaire arms, which shall be 3'-0" lower 12-19 DIsT COUNTY SHEET NO.
than the nominal height, unless otherwise shown or directed. TYL | SMITH, ETC. 39
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

=3 See Pole =3 See Pole =3 See Pole
\\\ Top Detail, \“\\ Top Detail, = ij\ Top Detail, MATERIAL DATA
Q“\\§ Sheet 3 of 4 = Q‘\\§ Sheet 3 of 4 W NES Sheet 3 of 4 W MIN.
RINEN R DN i NN V8 COMPONENT ASTM YIELD
NN < | = NN R NN -2 DESIGNATION p
NN | n &= NN | nl = NN | bl = (ksi)
o TS ® o T8N ® o Y838 ® A572 Gr 50,
s s S R A595 Gr A
— o o '
N N N R " A1011 HSLAS
N 4; N E N ;E Pole Shaft (0.14"/f+. Taper) Gr 50 CI 2©’ 50
L 5 L 5 § 5 or A1008 HSLAS
| [ [ | K Gr 50 CI 2
| iAo " | gmeam - | Taimeiexam - 572 Gr.50, or
‘ onnection - ‘ onnectio - ‘ - Base Plate and Handhole Frame | A36 36
\ 2 ‘ ° ‘ °
c c c
‘ % £ ‘ g ‘ g T-Base Connecting Bolts F3125 Gr A325 92
‘ c 2 ‘ c £ ‘ c
= 5] = 153 c
fu ! £ - : £ 5 ‘ PR Anchor Bol + F1554 Gr 55, 55
S ‘ G ‘ <3 - Seam Weld ‘ 2|9 o nchor Bolts A193-B7 or A321 | 105
See Handhole b it G
| Detal I, ‘ 2 : ¢ located 45° S?, L
from mas+t =\
Sheet 3 of 4 __L_ o :L,_ o arm axis i Lpo3 © 2 Anchor Bolt Templates A36 36
— < " < \] 60% of <z
Handhole ‘ S ‘ p_ S ; Pole S A194 Gr 2H,or
location 3 /—H—<50'/. of \LP-3 3 Thickness 3 Heavy Hex (H.H.) Nuts A563 Gr DH
for ground ‘ 60% of \LP-3 = Pole = =
mounted poles : o ' Thickness [} See Handhole [
‘ ThiPcokIneess L | L Detail, L Flot Wash Fa36
2 ‘ Q Sheet 3 of 4 <] at Washers
See Shoe Base : £ £ £
Boseplate Detail, % \ i:E, L. %
Sheet 4 of 4 Handnole on 2 ‘ a 3o - NOTES:
ra IC side sS|o C
of pole for | : nGo
< 3 A . See Transformer Base ? . N P . e
bridge and s = (M2'-6" rise for 4 ft. luminaire arms.
== retaining wal ‘ Baseplate Detail, . See Concrete ce©lo g
=l mounted poles Sheet 4 of 4 ¥ Traffic Barrier .'.!|3w .
o|w _ ‘ Base Baseplate o~ @Before oval ized as shown on Concrete
‘ gee Tgo?sf?rmer Detail, Traffic Barrier Bose Baseplate details,
\k Sheet 4 of 4 xl. . = Sheet 4 of 4 Sheet 4 of 4.
See Transformer | §?$?8 see Concrete Traffic ®A1011 SS Gr 50 may be used instead of
__7 Base Anchor Bolt . s O- ; HSLAS, provided the material meets
See Shoe Base Anchor See BL and RW(LB) Assembly Detail / gm=<C Barrier Base Anchor the elongation requirements for HSLAS.
Bolt Assembly Detail, Standards Sheet 4 of 4 — | Bolt Assembly Detail,
Sheet 4 of 4 i hd hd Sheet 4 of 4
Ground Mounted | Bridge & Retaining Wall Mounted | POLE ASSEMBLY FABRICAT ION
SHOE BASE POLE TRANSFORMER BASE POLE CONCRETE TRAFFIC
DIMENSION TOLERANCE
BARRIER BASE POLE -
SHOE BASE POLE TRANSFORMER BASE POLE Shaft length *1
Tominal Tominal 1.D. of outside piece “1/8", -1/186"
umingire Base Top Pole Design uminaire Base Top Pole Design of slip fitting pieces ’
Mounting | piameter|Diameter | L$791N ITnickness| Moment ||| Mountind | piameter|Diameter | LS79TN  |Thickness| Moment CONCRETE TRAFFIC BARRIER BASE POLE (CSB/SSCB) 0.0 of ThsTde plece
(Nominogl) (£1) (in) (in) (in) (K-f+) (Nominogl) (£1) (in) (in) (in) (K-ft) — Design Moment of slip fitting pieces +1/32", -1/8"
Luminaire Base@ Top Length Pole (K-f1)
20.00 7.00 4.90 15.00 0.1196 7.1 20.00 7.00 5.11 13.50 0.1196 T.1 Mount ing Diameter | Diameter fg Thickness Shaft diameter: other +3/16"
Height (in) (in) () (iny  |Apbout & | Perp,
30.00 7.50 4.00 25.00 0.1196 13.2 30. 00 7.50 4.21 23.50 0.1196 13.2 (Nominal) (f+) of Rail [to Rail out of "round” 14"
. . 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 [24.50-32.50| 0.1196 | 20.7 28.00 °. 00 5.78 | 23.00 | 0.1196 | 10.3 Straigntness of shaft <1/4" in 10 ft
40.00 8.50 3.60 35.00 0.1196 | 20.7 40.00 8.50 3.81 33.50 0.1196 | 20.7 38.00 9.00 4.38 33.00 | 0.1196 16.6 | 20.8 Twist in multi-sided shaft 2° in 50 ft
30.5
50. 00 10. 50 4.20 45.00 0.1196 | 30.3 50. 00 10. 00 3.91 43,50 0.1196 | 30.3 48.00 10.50 4.48 43.00 | 0.1345 | 25.1 Perpendicular to boseplate 178" in 24"
Pole centered on baseplate +1/4"
GENERAL NOTES:
Location of Attachments +1/4"
Designs conform to AASHTO Standard Specifications 4. For mounting heights between values shown in the 10. All poles, except Transformer Base Poles, shall have hond - -
for Structural Supports for Highway Signs, Luminagires, tables, use base diameter and thickness values for holes with reinforcing frames and covers. For ground mounted Bolt hole spacing /16
Revisions theroro. “Dhsion 3oSecond Sost Wind Specd fhe forger neiont. moST orm URTess’ oMorwige noted on the Brons. For polss
evisions thereto. Design 3-Second Gus ind Spee u wi . . Do | €
equals 110 mph with a 1.14 gust factor. A wind 5. Unless otherwise noted, all steel parts shall be mounted on a concrete traffic barrier with one luminaire orm,
importance factor of 0.80 is applied to adjust the galvanized in accordance with Item 445, "Galvanizing." erand hc|>les sha_lrldbe located 120 iegﬁ.gs tf)‘rom_ Ium|r_1$r|]r$ arm. SHEET 2 OF 4
wind speed to a 25 year recurrence interval. Design or poles mounted on a concrete traffic barrier wi two Traffic
moments |isted in tables assume base of pole is 6. Steel poles shall be fabricated in accordance with Item luminagire arms, all hond holes shall be on the same side of g“ Safety
25' above natural ground level. 441, "Steel Structures." Longitudinal seam welds for pole the barrier. For poles mounted on a bridge |ighting bracket IT D T . Division
sections shall have 60% minimum penetration. All welding or a r_‘e+o!ning wall lighting bracket, hand hole shall be on exas Department of Transportation Standard
Structures are designed to support two 12° lumingire shal |l 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
projected area of 1.6 square feet. 7. Two-section poles joined by circumferential welds will 11. The finisheg pole shall have a smooth, uniform fini§h free ROADWAY
not be permitted, unless otherwise shown on the plans. of pits, blisters, or oﬂjer' defects. Scratched, chipped,
Fabrication shall be in accordance with the Specifications Poles may be fabricated in two sections and field- and other damaged galvanized areas on poles and mast ILLUMINAT ION
and with the details, dimensions, and weld procedures assembled by the lap-joint method. The two sections ngs srgo!l be repaired in accordance with Item 445, POLES
shown herein. Do not submit shop drawings for roadway shal |l telescope together with o lap length of not less "Galvanizing. "
illumination pole assemblies fabricated in accordance than 1-1/2 times the shaft diameter at the lap joint. 12. Pole I " b g 5 g | . 4 £t
with the details, dimensions, and weld procedures shown . Pole leng is based on a 5'-6" luminaire arm rise. .
herein. Weld reférences cal I’for preapproved weld 8. Alternate material equal to or better than material Iumino]re arms have a 2’ -6" ri§e. A gole with 4 ft. luminaire R l P (2) - ] 9
procedures which the Fabricator must obtain prior to specified may be substituted with the approval of the arms will have an octual mounting height 3'-0" less than the
fabrication. Materials, fabrication tolerances, and Engineer. nominal mounting height. Increasing the pole length to meet Fie rip-19.dan o [ex [on: [
shipping practices shall meet the requirements of these the norpinol _mouang height i§ al lowed, but unnecessary unless ©T00T Jomuory 2007 o oo o oy
sheets and the Specifications. In the absence of specified 9. Lubricate and tighten anchor bolts, when erecting shoe otherwise directed by the engineer. Rmmzs
fabrication tolerances, dimensions shall be within the base poles and concrete traffic barrier base poles, in . 6420| 87 001 SH 64, ETC.
tolerances generally obtainable in normal fabrication accordance with Item 449, "Anchor Bolts." 13. Erect transformer base poles in accordance with sheet RID(1). 12-19 DIST COUNTY SHEET NG,
practice. TYL | SMITH, ETC. 40
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

LT

NOTES:

o (+2° -0° ) o R .
Arm Length 0% (+25-0 2" Dia. x 1Yz ¢ % Dio. Hol
A325 Bolt 2 1a. Holes- " R @Any of the materials listed for plates may be used
2 Yx 3" ~ HNC ‘Tjapped Ya" 5" Approx. BN where the drawings do not specify a particular ASTM
— — Approx. Hole reads Y n designation.
~ A in Pole .
Strut R % “x 2" Mi & g" Min. straight = ©A576 must be suitable for forging and also meet
ru e X n. & 2" M length I — — minimum tensile strength of 65 ksi, minimum yield of
/ aX. ‘ € — '&"J 35 ksi, and elongation in 2 inches of 22 percent.
2" SCH 40 Pipe Removable plastic or N . -1 % A572, A1008 HSLAS-F, ond A1011 HSLAS-F materi
" . I . ~“Yo ials may
o 2 %" 0.D. / galvanized metal cop E'?°°1'h - 5 ©hove’higher yield strengths but shall not have less
° g / 20t Yy i ‘@ Arm Simplex p o3 elongation thon the grade indicated.
0 -— 4 - /2 n.
= o X strut R %" /7 / 2 672 V" Max. Pole Simplex 5 @ Dimensional limits are given to show acceptable
. x 2" Min. / / =72 : variation in design. All of a Fabricator’'s production
T % of a particular arm length shall have the same
+ o 7, ) —A= L dimensions within specified tolerances.
o a / - 2" Dia. Approx.
2 g /A Y6 LA-1 ' Pprox (® Each pole simplex fitting shall be supplied
o /, 7 UPPER SIMPLEX FITTING with 2 bolts ond 2 lock washers of the
/ / size specified. The bolts and lock washers
p e SMELua POLE SIMPLEX DETAIL® Shar 1P tacored 1 e Bore Wi on the osner
: g 1" SCH 40 Pipe usset not shown for clarity hardware items called for in the plans.
" 1 %" 0.D. (® Proposed deviations in arm simplex dimensions or
} o Yo" Dige x 1 Yp" POS Al i in mp 1 i
© // 2 ' 2 5% A moterials must be submitted to the Department
. LA-1 A325 Bolt(® Pprox. for approval.
- Ya 7" 1 %" Dia.
max =~ Approx. @A welded hondhole frame is permissible. Moximum
of two (2) CJP weld splices is al lowed.
Lip = b: ,77 .
removed —| X W 4 3
- v
LUMINAIRE ARM i 1 g MATERIALS
] <t
-1 B . ASTM A27 Gr 65-35 or Gr_70-36, A148
Arm Simplex | & Pole or Arm Simplex | o 8o-50, 4576 Gr 1021 (3),or A36
. " (Arm only)
Pole Simplex v, | U ASTM A53 Gr A or B,A500 Gr B,
2 il - Arm Pipes A501, A 1008 HSLAS-F _Gr 50(), or
i’ %" | " A1011 HSLAS-F Gr 50 ®
LOWER SIMPLEX FITTING Tl %"
LUMINAIRE ARM DIMENSIONS (Gusset not shown for clarity) - éz’;‘sz:"ﬂ;ggd@ ASTM A36,A572 Gr 50 €), or A588
Nominal . . - -
Arm Length Arm Length Rise SECTION B-B ARM SIMPLEX DETAIL® Misc. ASTM designations as noted
4'-0" 3 -6" 2°-6"
6" -0" 5'-6" 5'-6"
8'-0" 7 -6" 5'-6" LA-3
10" -0" 9'-6" 5'-6" $yp
12 -0" 11" -6" 5 -6" Y
8" Min
/Gusse-r =
Plate N
ARM ASSEMBLY FABRICATION
DIMENSION TOLERANCE ‘
- SIDE ELEVATION SECTION C-C
Arm Length +1
Arm Rise 1" SIMPLEX ATTACHMENT DETAIL
Deviation from flat 1/8" in 12" 213 UNC
. 2 -
Spacing between holes x1/32" Pole Top Cap to be 9 grounding \F,;g:? Tube - ~— 3/8" SHEET 3 OF 4
gray iron casting ¥ 2 lug N protrusion ® Traffic
(A48 Class 30), 16 (typ) % Safety
Z({i‘ﬁcd A?ISSSLC')”%) - I Texas Department of Transportation Division,
or Aluminum . Stainless Steel e S N T;bf Thk.
Set Screws - - L /e
) e | ROADWAY
L) (2) Y/4"-20 UNC
5 e Heod e ILLUMINATION
I
"J" or "C" Hook r M
for wiring ond ﬁ%e | Screws POLES
Eondl ing '/Iz G dido. y Clip Handhole
ommercia rade 1" Min. Cover
Hot Rolled Bar 12 Gauge RIP(3)']9
H.R. M. S. FILE: rip-19.dgn DN: ‘CK: ‘DW: ‘CK:
ELEVATION SECTION A-A @©7TxDOT  January 2007 CONT JoB HIGHWAY
L, s 6420 001 SH 64, ETC.
DIST COUNTY SHEET NO.
12-19
POLE TOP HANDHOLE e

]




No warranty of any

TxDOT assumes no responsibility for the conversion

TRANSFORMER GENERAL NOTES:

BASE TABLE 1. For mounting heights between those shown in
the table, use the values in the table for
- (4) Hex Head (H.H.) TOP BTM. ’ . .
Thick L1 Tupe Thk] 1" LP-1 Bolts with H.H. Nut, vPE | 5% | B.cC the larger mounting height.
Ve Ye Flat Washer, Lock
’ Washer, & " N 2. All breakaway bases shall meet the breakaway
7 ) . A 13 14 0
Connecting Washer requirements of the AASHTO Standard
Baseplate R o Specifications for Structural Supports for
Boseplote LP-2 >—%Tube W‘E Mast Arm(s) B 15 17 Ya Highway Signs, Luminaires ond Traffic Signals,
Thk. 6th Edition (2013) and Interim Revisions
Dim. B Ilaol/lz’r H%IIOe. gzggsfggger Baseplate thereto, and shall have been tested by
} (4 Req’ d) Trans former FHWA-approved methods. All bases shall have
| [ Base Detail)
4" w
D @ +

LP-1

Thick

Tube
Thk.

& Handhol e\\‘
/ - .

V2" thk Lock
LP-2 Hold-down Washer
Washer

been structurally tested to resist 150% of
the design moment.

Bolt
Circle

¢ Mast

[}
|5

[ -4 3. Transformer bases shall be cast from aluminum,
T Arm(s)
(%2}

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
Arm(s) lock washers, four flat washers,aond connecting
ond hold-down washers as recommended by the
manufacturer, galvanized to ASTM A153 Class C
. DETAIL A or D, or B695 Class 50, shall be provided with
each transformer base for connecting the pole.
SHOE BASE CONCRETE TRAFFIC \ Bolts shall be ASTM A325 or approved equal.
Rodiused or Lock Nuts shall be ASTM A563 grade DH galvanized.
BASEPLATE BARRIER BASE BASEPLATE Chamfered Washer F ot
SHOE BASE BASEPLATE TABLE Corners Washer 4. Bases shall be stamped, incised or by other
H L L approved permanent means, marked to show
TRTIETe —— CONCRETE TRAFFIC BARRIER TRANSFORMER B fobr footor s name or 1090, ond model number.
(::Erln?:uﬁ) CIRCLE | SQUARE | THICK | "WrAMETER E— BASE BASEPLATE Such information shall be placed in o readily
HEIGHTS | POLE DIA@ DIM. A DIM. B seen location, inside or outside the base,
20" - 39 13" 13" 1 V" 1" (nominal) : : : Connect ing but shall not be placed on the door.
' " " 1/, n (YA . _ . n n 1/, n " 1/
40 15 15 N 1Y 28 38 ° "tV 10" Ya Washer 5. Doors for transformer bases shall be made of
50’ 15" 15" 1 Yo 1 Vo 48 10 Yo" 7 Vgt 13"+ 1y plastic, fiberglass or other non-metallic
TRANSFORMER BASE BASEPLATE TABLE DETAIL B material approved by the Engineer and shall

Dim. A

0O

Pole Base
Dia. +/"

Bolt Circle

-

& chdhole/l'-v‘2 B

Bolt Hole
Diameter

Radiused or PR Ym Pole Base
Chamfered 1'-5 % Dia. +Yg"
Corners

I~

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

lf‘lOEU[NGLITNSG BOLT | square | THIcKk |CONNECTING| BOLT HOLE | TRANSFOMER be attached with stainless steel screws or
thominot) | CIRCLE BOLT DIA. | DIAMETER | BASE TYPE Top Bol+t bolts. Transformer bases shall be cleaned
Anchor Bolt (A.B.) Dia. 20'- 39| 13" 13" 1 V" e 1 V" A Circle ) by grit blast cleaning after heat treatment.
L. o . - - - ™ e ™ (B.C.)» Certification by the manufacturer of heat

Minimum '4" Thick . 40 5 5 1Y 1'% 1% B treatment shall be furnished with transformer
(4) Anchor Bolts with 1]: 50° 15" 15" 12" 1V 1Y% B bases. The certification shall show the metal
(2) H.H. Nuts, (2) Flat alloy and temper and that the base meets those
Washers and (1) Lock requirements, chemical and physical. The
Washer at top per bolt certification shall also show the material ASTM
with upper end galvanized
at least 11",

sz "

1 V"
Dia.

Minimum 4" Thick

specification. Transformer bases shall be cast
\ with a removable tab bar for maoterial testing.

30"

N
m| o
Template (4)~1 Y4" Anchor Bolts :EH . Some bars may have been removed by the
% :—'Hh(%) H.H. Nuts, (2) :V' Anchor Bolt (A.B.) Dia. TOP PLAN manufacturer for testing.
Minimum 3% " Thick - lat Washers and (1) L P e 1/, . .
1]: . Lock Washer at top 2 o Minimum Y4" Thick - NOTES:
B per bolt with upper = |, (4) Anchor Bolts with
end galvanized at Q ") (1) H.H. Nuts, (1) Lock @ Anchor Bolt Templates do not need to be
least 12", % Ll Washer and (1) " galvanized.
Hold-down Washer at top . .
(8)H. H. Nuts Minimum 3/8" Thick - per bolt with upper end — @ Pole diameter before ovalized.
galvanized at least 9 5",
e renmtore ANCHOR BOLT FABRICATION
Diameter (8)H.H. Nuts . .. . TOLERANCES TABLE
. H. 1.2 % 1 %" Dia. Minimum 3" Thick -
Center Hole 4 Yy — Bolt Hole %: T Bottom DIMENSION TOLERANCE
H Py V. Bolt "
Diameter of  — - fff C?rcle Length + Yy
©er_— —0 “—Provide Bottom (B.C.) Threaded length "
12"X 7" Center : Y 8" (8)H. H. Nuts ?ﬁ;faf?;ﬂon BOTTOM PLAN Galvanized length (if reauired) x
2x Anchor Bolt Opening = e only.
Diameter Bolt Hole Di TEMPLATE Access Door
o ole Dia.
B<_>|1- Circle Approx. 9"x 11" SHEET 4 OF 4
Diameter |D°.?r Fastener gﬂo Traffic
CONCRETE TRAFFIC BARRIER Center Hole /4" -20UNC x 1 . Division
Diameter Hg. o Bt ex see I Texas Department of Transportation Standard
BASE ANCHOR BOLT ASSEMBLY Head Bo see s
SHOE BASE
ANCHOR BOLT ASSEMBLY Transformer ROADWAY
2x Anchor Bolt
Diameter _ ILLUMINATION
Bolt Hole Dia.
.
SHOE BASE ANCHOR BOLT ASSEMBLY TABLE TRANSFORMER BASE ANCHOR BOLT ASSEMBLY TABLE 420pple?aUI1%ru POLES
MOUNT ING BOLT MOUNT ING BOLT hole for See
A. B. CTR. HOLE | BOLT HOLE A. B. CTR. HOLE BOLT HOLE grounding H
TS | Diar|pS A ER| DIAMETER | DIAMETER bty | Dial [pSARCLE | DIAMETER DIAMETER ANT(;II{{?)?T{SI;%I:,%[&‘EI;SSQ/S[I;LY LBV ATION Detail A RIP (4 )‘ -1 ? ‘
FILE: rip-19.dgn DN: CcKs DWs CcKs
20" -39’ ™ 13" m" 1 VIG " 20° - 39’ ™ 14" 12" 1 VIG " ©TxDOT January 2007 CONT | SECT JOB HIGHWAY
40°-50" [1 V4| 15" 12 Voo 1 Y% " 40°- 50° [ 1 Ve | 17 V" 14 ¥ 1 % TRANSFORMER BASE e 6420/87] 001 SH 64, ETC.
DIST COUNTY SHEET NO.
12-19
DETAILS TYL | SMITH.ETC. 42
30




No warranty of any

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

DATE:
FILE:

MATERIALS

9’-6"t1" (10’ Nominal Arm Length) ASTM A27 Gr.65-35 or A148 Gr.80-50,

‘ Pole or Arm Simplex | 4576 Gr.1021(3), or A36 (Arm only)

7'-6"t1" (8’ Nominal Arm Length)

o o _Qe 0° (+2°,-0°)
S? (+2°,-0%) - -& ' Arm Pipes ASTM A53 Gr.B, A501, A1008

’ HSLAS-F Gr.50 (@), or A1011 HSLAS-F Gr.50 @)

g" [Mmin. straignt Arm Strut Plates (@ |ASTM A36, A572 Gr.50 (@), or A588

[
gv |[Min. straight

length

length - -
‘ Misc. ASTM designations as noted

Removable plastic or

2" SCH 40 Pipe
galvanized metal cap

Removable plastic or Strut B 5 "x 2" Min.
2 3%" 0.D. e

galvanized metal cap
2" SCH 40 Pipe
2 3" 0.D.
Strut B % "x 2"

Min.

. C)Dimensionol limits are given to show acceptable
2'-3"%/p" M'”'-\ variation in design. All of a Fabricator’s production
3-0% Vp" Max. | C) } of a particular arm length shall have the same
dimensions within specified tolerances.

Stru
R Y

Min.

+
Ny 2n

5/-g"+]"
5/ -g 1"

C)Any of the materials |isted for plates may be used
where the drawings do not specify a particular ASTM
designation.

€ Bolt Holes
Simplex fitting
€ Bolt Holes
Simplex fitting

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

C)ASTM A572, A1008 HSLAS-F, and A1011 HSLAS-F may
have higher yield strengths but shall not have less
elongation than the grade indicated.

1 2" SCH 40 Pipe

1 /4" SCH 40 Pipe
Yo p 1 %" 0.D.

1 %" 0.D.

LA-1

1/-g"+ %;
1/-6" + %2"

GENERAL NOTES:

8-FOOT LUMINAIRE ARM 10-FOOT LUMINAIRE ARM

Design conforms to 1994 AASHTO Standard
DIRECT ATTACHMENT Specifications for Structural Supports for
A R Highway Signs, Luminaires, and Traffic Signals
€ 2" Dia. A307 Bolts R Dia. A307 Bolts DETAIL and Interim Revisions thereto. Design Wind
2 at 4" c-c each side 2 at 5" c-c each side Speed equals 90 mph plus a 1.3 gust factor.
4 bolts & 4 lock 4 bolts & 4 lock Arms are designed to support a 60 Ib. luminaire
washers per clamp washers per clamp having an effective projected area (actual area
times drag coefficient) of 1.6 sq. ft.

Materials and fabrication shall be in
I accordance with Item 686, "Traffic Signal Pole
‘ AR 1 Assemblies (Steel)" and with the details,
] < Mm : m dimensions, and weld procedures shown

& AV o herein. Weld references call for preapproved
4.2 7/4 weld procedures which the Fabricator must
L I == 4§‘ N ¢ Y," Dia. Holes- obtain prior to fabrication. In the absense of
Q 13NC Tapped o ., specified Fabricaton tolerances, dimensions
Q ‘ d Vs 4 shall be within the tolerances generally

= 4§ (5\-_ = Threads ¥ " obtainable in normal fabrication practice.
Q el | (=
on Di YA "o " : .
I /2" Dia. x 1Y% N Y2" Dia. x 1Y% NS Unless otherwise noted, all parts shall be

A325 Bolf i A325 Bol+t — ‘ _ galvanized after fabrication in accordance with
(2 per fitting) (2 per fitting) 'L Item 445, "Galvanizing".

1"1. |/2||
1“1"/2"

.

5" Approx.

Clamp === Clamp
R 4" x 6" ' R 3g x 7"
A572 GR 50 A36 Field out

LA-2 LA-2 hole in H

Ya A A pole T
CLAMP ATTACHMENT CLAMP ATTACHMENT

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

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

Field cut -
hole in

pole 4*\\\\

Lock Washer ~
(2 per fitting)

Arm Simplex

=-1)

5" Appox.

Each pole simplex fitting shall be supplied
with 2 ASTM A325 bol+s and 2 lock washers of
the size specified. The bolts and lock washers
shal | be secured to the pole with the other
hardware items called for in the plans. When
clamp attachment is specified, the Fabricator

shall ship the clamp assembly securely attached
LA-3 2 at 44" c-c each side 2 Clamp

¢ %" Dia. A325 Bolts 4 %76 2 at 4 Ya Goo & u 727 POI_E S IMPI_EX DETA I |_ to the pole at the location shown on the plans.

2 bolts & 2 lock If ¢l bli d d without
washers per clamp washers per clamp UPPER SIMPLEX FITTING UPPER SIMPLEX FITTING poles, the Fabricator shall ship one upper and
one lower clamp assembly together in a single
package, including all nuts and washers
required for the clamps and simplex fittings.

Lock Washer )/
(2 per fitting)

Arm Simplex

‘9772%@444

2" Dia. Approx.

Pole Simplex Pole Simplex

LA-3 )5 € %" Dia. A307 Bol+ts

5" Approx.

7/8"
Yo" Dia. x 1 Yo" max

A325 Bolt
(2 per fitting)

Yo" Dia. x 1 Yo" v
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.(2 per fitting)

Yo"tV
So
IRESZS

///~—1 %" Dia. Approx.
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¥" Dia. x 1" ég

Sch 80 ~ A .
Pipe = > Cl Lip
removed—

Clamp S Clome .
R 5" x 5" R ¥%" x6

A572 GR 50 . ! A715 GR 50

LA-2 LA-2 M
Ya

Ya A
CLAMP ATTACHMENT CLAMP ATTACHMENT
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removed N
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Lock Washer
(2 per fitting)

A Simpl
rm Simplex Y
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(2 per fitting) |
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No warranty of any

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

DATE:
FILE:

* Remove portion of .
lip on lower mast OTHER MATERIALS:

arm clamps 1. Pole simplex shall be ASTM A27 GR65-35 or A148 GR80-50 or A576 GR1021. ASTM A576 must be

: suitable for forging and also meet minimum tensile of 65ksi, minimum yield of 35ksi, and a
minimum elongation of 22 percent in 2 inches.
| Jf\jéi:l::>7/\L i 2. Welded tabs and backplates shall be ASTM A-36 steel or better.
T h] 3. Nylon insert locknuts shall conform to ASTM A563.
%" | /2"

GENERAL NOTES:
1. Materials and fabrication shall be in accordance with Standard Sheet "MA-C" and with
| the details, dimensions, and weld procedures shown herein. Weld references call for
¢ 's" @ holes ;k--| %" preapproved weld procedures which the Fabricator must obtain prior to fabrication.
13NC +apped | In the absence of specified fabrication tolerances, dimensions shall be within the
+hreads \\ | T tolerances generally obtainable in normal fabrication practice.
| 2. All parts shall be galvanized after fabrication in accordance with Item 445, "Galvanizing".
- ! 13%" The throat of the Simplex shall be made free of all rough or sharp edges resulting from the

l galvanizing process.

3. Each simplex fitting shall be supplied with 2 ASTM A325 bolts, Y2in. X 1/zin. and
2 lock washers. The bolts and lock washers shall be secured to the clamp with the other
hardware items. The Fabricator shall ship clamp assembly together in a single package,
5" Approx. including all bolts, nuts, and washers required for the clamp and simplex fitting.

*Smooth |ip \\\\\

4. Design conforms to 1994 AASHTO "Standard Specifications for Structural Supports
for Highway Signs, Luminaires, and Traffic Signals" and interim revisions thereto. Design
Wind Speed equals 80 mph plus a 1.3 gust factor. Clamps are designed to support a 60 Ib.
luminaire having an effective projected area (actual area times drag coefficient) of
1.6 sq.ft.,12 f+. maximum arm length.

[
)

[

|

[
w7

5. Each assembly shall consist of one upper piece simplex fitting having a smooth |ip and one
lower piece simplex fitting with the |ip removed.

4" 6. Approximately 2 in. diameter hole in upper mast arm clamp.
5" Approx.

POLE SIMPLEX DETAILS

3% "
N [ =
oy el [ HI B —
[ . ] %.. + |/4..
Clamp ¢ /4" x 6"
. ! A572 GR50 or
¢ 2" dia x 6" (8 ea,) A307 bolts | 3g x 7" A36
2 @ 4" o-c each section
for A572 Gr50 !
(5" cc for A36) |
(2 nuts, 3 washers, one X
lock washer per bolt) |
1
12" clamp .
//l ~ /
e ~
- / 1 S \ 4
Z - | < For 8.9 - 12 inch diameter Signal Poles
- N (Two req’d for each mast arm)
P ! ~. R PROJECTION
/ - | \
2 See Note 6 !
~ <
o | * RN =t Texas Department of Transportation
3 i//// A" Traffic Operations Division

) CLAMP ON

LA-3 — « (= FITTING ASSEMBLY FOR
. bo Plate gusset,
) | \\\\\\\;gg%wa LUMINAIRE MAST ARM
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