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SPECIFICATIONS ADOPTED BY THE TEXAS DEPARTMENT OF TRANSPORTATION
NOVEMBER 1, 2014 AND SPECIAL SPECIFICATION ITEMS INCLUDED IN THE

2023 BY TEXAS DEPARTMENT OF
ALL RIGHTS RESERVED.

©
TRANSPORTATION.

BARRICADES AND WARNING SIGNS

PROJECT LIMIT BARRICADES WILL NOT BE REQUIRED.

THE CONTRACTOR SHALL PROVIDE AND ERECT WARNING SIGNS
IN ACCORDANCE WITH THE BARRICADE & CONSTRUCTION

» TCP STANDARDS, THE "TEXAS

UNIFORM TRAFFIC CONTROL DEVICES" AND AS DIRECTED.

STANDARDS.
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Project Number: RMC 6443-36-001
County: Angelina, etc. Control: 6443-36-001
Highway: US 59, etc.

GENERAL NOTES:

Commence work within 72 hours of receiving a work order unless otherwise approved by the
Engineer. Failure to commence work within the specified time period or to work continuously
until the work order has been completed will be cause to declare the contract in default.
Exception from declaring default will be if the Contractor has obtained written permission from
the Engineer prior to leaving the project. In the event that all contract funds or 365 calendar days
have been expended, the contract will be considered complete.

This contract is to provide for the Maintenance of Illumination Assemblies on US 59 and various
locations within the Lufkin District, which consists of the following nine counties: Angelina,
Houston, Nacogdoches, Polk, Sabine, San Augustine, San Jacinto, Shelby and Trinity.

Use approved safety and personal protection equipment (PPE) as directed. Non-compliance with
the Safety, Qualification and Certification requirements will be grounds for suspension of work.

No lane closures will be allowed on US 59 after 12:00 PM (Noon) on Fridays, or on days
preceding Major Holidays, unless otherwise approved.

Maintenance needs and repairs will be provided to the Contractor.

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

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

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

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. The extension must be agreed
upon in writing by both parties to the contract and may be extended for an additional period of
time not to exceed the original contract time period. The extended contract may be for additional
quantities up to the original bid quantities plus any quantities added by an approved change
order. The extensions will meet the terms and conditions of the original contract or any mutually
agreed modifications to the said terms and conditions by one or more cumulative change orders.
The Engineer will set a deadline for completing the agreements. This deadline will be based on
the time needed to re-let and award a new contract if no extension is agreed upon.

General Notes

Project Number: RMC 6443-36-001 Sheet 2
County: Angelina, etc. Control: 6443-36-001
Highway: US 59, etc.

Item 5: Control of the Work

Contact all utility companies and locate all underground utilities prior to drilling foundations,
installing or removing underground conduits, or any other excavating. Use care when working
near any utilities or existing storm sewers to prevent damage. Use One-Call for locates.

If unforeseen utility adjustments are encountered during construction operations, alter operations
and continue to prosecute the contract in such a manner that will allow utility adjustments to be
made by others. An extension of working time may be granted for any delays caused by the
utility adjustments, if deemed necessary.

Item 7: Legal Relations and Responsibilities

The proposed work for this project is District Wide Illumination Maintenance. This activity
maintains the original line and grade, hydraulic capacity and original purpose to the site.
Therefore, this project meets the definition of a routine maintenance activity as defined in the
TPDES General Permit No. TXR150000 issued March 5, 2023 and TCEQ’s TPDES CGP does

not apply.

Dispose of all vegetative matter and any other materials removed from State Right of Way in
accordance with applicable environmental laws, rules, regulations and requirements.

There are several federally listed threatened and endangered species within the Lufkin District.
Consultation with the United States Fish and Wildlife Service has not been conducted with
regard to these species. NO STOCKPILING or VEHICLES shall be allowed. Prior to beginning
work on these roadways, the area engineer shall contact TXDOT environmental staff to
determine if coordination is necessary.

Angelina County
SH 63

Houston County
SH 7, FM 227, FM 1733, FM 2781, FM 230

Nacogdoches County
SH 21

Polk County
FM 1276

Sabine County
SH 87, SH 21, FM 2343, FM 2426

San Augustine County
SH 21, SH 103, SH 147, FM 1992, FM 3483, FM 353

San Jacinto County
FM 2693, FM 1725, FM 945, FM 2025, FM 2666

Shelby County
FM 2261, FM 3184

General Notes
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Project Number: RMC 6443-36-001
County: Angelina, etc. Control: 6443-36-001
Highway: US 59, etc.

Trinity County
SH 94, FM 2262, FM 357

Item 421: Hydraulic Cement Concrete

Curing facilities and strength testing equipment, for acceptance testing, will be provided at the
District’s Signal Shop located in Lufkin at 1805 N. Timberland Drive.

Item 502: Barricades, Signs And Traffic Handling
Traffic Control Plan (TCP):

Furnish and maintain all required traffic control, warning signs, flaggers, channelizing devices,
etc., in compliance with Item 502, the “Texas Manual on Uniform Traffic Control Devices”,
applicable standards, and as directed, except for measurement and payment.

All workers on TxDOT right-of-way must wear reflective clothing meeting ANSI Class 11
requirements during the day and ANSI Class III requirements during the night.

Plan the sequence of work to minimize the time lane closures are in place. Install lane closures
only where construction operations are anticipated to start within 1 hr. and limited to the amount
of lane that can be reached by the construction activity within 2 hr. unless otherwise approved.

Provide, at a minimum, one high-intensity yellow rotating dome-light on all equipment required
to perform the work. Mount lights high enough to be visible from all directions and operating
when the equipment is within 30 ft. of the travel way. On all other equipment such as trucks,
trailers, automobiles, etc. use emergency flashers while within the worksite area.

Item 506: Temporary Erosion, Sedimentation, and Environmental Controls

Due to the limited soil disturbing nature of this project, temporary erosion control work has not
been included. Should this work become necessary, it will be paid for in accordance with Article
4.4, "Changes in the Work".

Item 618: Conduit

Place conduit to a minimum depth of 3 ft., where obstructions prevent laying at this depth, place
as directed.

Item 620: Electrical Conductors

Provide breakaway electrical connectors for breakaway poles. Use Bussman HEBW, Littlefuse
LEB, Ferraz-Shawmut FEB, or equal on ungrounded conductors. For grounded conductors, use
Bussman Het, Littlefuse Let, Ferraz-Shawmut Febn, or equal. These breakaway connectors have
a white colored marking and a permanently installed solid neutral. Do not use non-certified
persons to perform electrical work. See Article 7.18., “Electrical Requirements” for additional
details.

General Notes

Project Number: RMC 6443-36-001 Sheet 2A
County: Angelina, etc. Control: 6443-36-001
Highway: US 59, etc.

Item 6000: Illumination Maintenance

Pick up all materials and supplies to be furnished by the Department at the District’s Signal Shop
located in Lufkin at 1805 N. Timberland Drive, between the hours of 7:00 AM and 3:30 PM
Monday through Friday.

Furnish all required materials for installing or replacing LED Luminaires for this contract.

TxDOT will provide luminaire poles, arms, bolts, and bolt circles for the luminaire assemblies,
and transformer bases.

In accordance with Article 6000.3., “Materials”, return unused or removed salvageable material
to the District’s Signal Shop located in Lufkin at 1805 N. Timberland Drive, and stockpile as
directed. All existing material deemed unsalvageable will become the property of the
Contractor; remove from the worksite and dispose of as outlined in this article. Removal of
unsalvageable material from the worksite will not be paid for separately.

Comply with local standards and practices for proper electrical service installation.

Take adequate precautions before excavating for foundations, by probing or uncovering by hand,
to prevent damage to storm sewers and public or private utilities.

When trouble shooting malfunctions is required to determine maintenance needs, it will not be
paid for directly, but will be considered subsidiary to the various bid items.

No night inspections will be performed by the Contractor during this contract.

The Department will provide alpha-numeric labels to be placed on Luminaire Poles, High Mast
Poles and Electrical Services as directed. Removal and placing labels will be considered
incidental work and will be subsidiary to the various bid items.

Item 7052: Lane Closures
Provide temporary Rumble Strips as shown on WZ(RS)-22 when lane closures are necessary.

A flashing arrow panel will be required during lane closures.

General Notes
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Texas
Department

®

CONTROLLING PROJECT ID 6443-36-001

Estimate & Quantity Sheet

DISTRICT  Lufkin

of Transportation HiGHWAY US0059
CONTROL SECTION JOB 6443-36-001
PROJECT ID A00196955
COUNTY Angelina TOTAL EST. en
HIGHWAY US0059
ALT BID CODE DESCRIPTION UNIT EST. FINAL
500-6033 MOBILIZATION (CALLOUT) EA 12.000 12.000
618-6023 CONDT (PVC) (SCH 40) (2") LF 2,000.000 2,000.000
618-6047 CONDT (PVC) (SCH 80) (2") (BORE) LF 500.000 500.000
620-6007 ELEC CONDR (NO.8) BARE LF 2,000.000 2,000.000
620-6008 ELEC CONDR (NO.8) INSULATED LF 10,000.000 10,000.000
624-6010 GROUND BOX TY D (162922)W/APRON EA 10.000 10.000
628-6009 ELC SRV TY A 120/240 060(NS)SS(E)SP(O) EA 3.000 3.000
628-6045 ELC SRV TY A 240/480 060(NS)SS(E)SP(O) EA 3.000 3.000
6000-6009 | REPLACE CONDUCTOR LF 1,500.000 1,500.000
6000-6016 | INSTALL ELECTRICAL SPLICE EA 20.000 20.000
6000-6024 | INSTALL ROADWAY ILLUM ASSEMBLY (LED) EA 5.000 5.000
6000-6026 | REPLACE ROADWAY ILLUM ASSEMBLY (LED) EA 25.000 25.000
6000-6032 | REPLACE UNDERPASS LUMINAIRE (LED) EA 15.000 15.000
6000-6041 | REPLACE LUMINAIRE FIXTURE (LED) EA 60.000 60.000
6000-6042 | REPLACE HIGH MAST LUMINAIRES EA 6.000 6.000
6000-6044 | REPLACE LUMINAIRE ARMS EA 2.000 2.000
6000-6058 | REMOVE GROUND BOX EA 5.000 5.000
6000-6059 | INSTALL FOUNDATION EA 10.000 10.000
6000-6060 | REMOVE FOUNDATION EA 5.000 5.000
6000-6061 | REPLACE TRANSFORMER BASE EA 3.000 3.000
6000-6082 | REPLACE FUSE EA 300.000 300.000
6000-6083 | REPLACE FUSE HOLDER EA 25.000 25.000
6000-6084 | REPLACE BREAKAWAY FUSE HOLDER EA 100.000 100.000
6000-6091 | REPLACE AVIATION WARNING FIXTURE EA 2.000 2.000
6000-6092 | REPLACE AVIATION WARNING LAMP EA 6.000 6.000
6000-6093 | REPLACE HAND-OFF-AUTO SWITCH EA 4.000 4.000
6000-6094 | REPLACE CONTACTOR EA 5.000 5.000
6000-6097 | REPLACE BREAKER PANEL EA 2.000 2.000
6000-6099 | REPLACE CIRCUIT BREAKER EA 5.000 5.000
6000-6100 | REPLACE FLEX POWER CABLE OR CORD LF 50.000 50.000
6000-6101 | REPLACE TWIST LOCK CONNECTOR EA 5.000 5.000
6000-6103 | RAISE AND LOWER RING (HIGH MAST LIGHT) EA 6.000 6.000
6000-6104 | RE-STRAP EXISTING CONDUIT EA 6.000 6.000
6000-6109 | REPLACE PHOTOCELL EA 25.000 25.000
6185-6002 | TMA (STATIONARY) DAY 10.000 10.000
7052-6044 | LANE CLOSURE (SETUP AND REMOV)(TY 3) EA 2.000 2.000
7052-6050 | LANE CLOSURE (SETUP AND REMOV)(TY 9) EA 2.000 2.000
TXDOTC O N N ECT Report Generated By: txdotconnect_internal_ext

COUNTY Angelina

Report Created On: May 3, 2023 10:35:58 AM

DISTRICT

COUNTY
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SHEET
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6443-36-001
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Texas
Department
of Transportation

CONTROLLING PROJECT ID 6443-36-001

Estimate & Quantity Sheet

DISTRICT  Lufkin

HIGHWAY US0059
CONTROL SECTION JOB 6443-36-001
PROJECT ID A00196955
" TOTAL
COUNTY Angelina TOTAL EST. FINAL
HIGHWAY US0059
ALT BID CODE DESCRIPTION UNIT EST. FINAL
7052-6053 | LANE CLOSURE (SETUP AND REMOV)(TY 12) EA 2.000 2.000
7052-6061 | LANE CLOSURE (MAINTENANCE) (TY 3) HR 8.000 8.000
7052-6067 | LANE CLOSURE (MAINTENANCE) (TY 9) HR 8.000 8.000
7052-6070 | LANE CLOSURE (MAINTENANCE) (TY 12) HR 8.000 8.000
TXDOTC O N N ECT Report Generated By: txdotconnect_internal_ext

COUNTY Angelina

Report Created On: May 3, 2023 10:35:58 AM

DISTRICT

COUNTY

ccsJ

SHEET

Lufkin

Angelina

6443-36-001
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BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES:

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

The information contained in these sheets meet or exceed the requirements
shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD).
The development and design of the Traffic Control Plan (TCP)is the
responsibility of the Engineer.

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

The Contractor is responsible for 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.

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

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

When projects abut, the Engineer (s) may omit the END ROAD WORK, TRAFFIC
FINES DOUBLE, ond other advance warning signs if the signing would be
redundant and the work areas appear continuous to the motorists. If the
adjacent project is completed first, the Contractor shall erect the
necessary warning signs as shown on these sheets, the TCP sheets or as
directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shall be
revised to show appropriate work zone distance.

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

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

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

ustrations of the
|

[}
ill determine the most

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

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

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

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

WORKER SAFETY NOTES:

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

Except in emergency situations,
when flagging is used at night

flagger stations shall be illuminated

COMPL IANT WORKZONE TRAFFIC CONTROL DEVICES

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

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

THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT
http://iwww.txdot.gov

COMPL IANT WORK ZONE TRAFFIC CONTROL DEVICES LIST
DEPARTMENTAL MATERIAL SPECI[FICATIONS (DMS)
MATERIAL PRODUCER LIST (MPL)
ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"
STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES
TRAFFIC ENGINEERING STANDARD SHEETS

(CWZTCD)

(TMUTCD)

SHEET 1 OF 12

=g

I Texas Department of Transportation

Traffic
Safety
Division
Standard

BC(1)-21

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS
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TYPICAL LOCATION OF CROSSROAD SIGNS TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING"*
T-INTERSECTION

% % 620-9TP

S50 1t SPACING
END NEXT X WILES = SIZE
26 ROAD WORK (Dw't'onol * % R20-5T
g§s 620-2: s9@ hore sign i Posted| SignA
62 H 1 ana 4) % X R20-501P) Nunger Conventional| Expressway/ pen Suoginq
P ROAD NORK ! Road Freeway v
o2 q ) L q o < MEXT X WILES or series X
25 T . n - 7 % %G20-20T G20-1oTL oot
o3 CROSSROAD X X ¥ Ccwz20¢ MPH | (Apprx. )
B2 x x X <« %00 R cwer o age | as" x ag 30 [ 120
Sé N " " . INTERSECTED 1 Block - City 1000° -1500° - Hwy cw22 48" x 48 48" x 48
78 N 4 b ROADWAY . 100500 ey oy T Block - City cwa3 iz Izjg
LI cwa2s5
538 \ » D /; N 75 320
i cwi, Cw2
oo— . sy ' '
58 620-10T (Optional S min, S $20-20T % % CWo, CWil, 55 5002
8er see Note 620-2FF ol e 3 cwia 60 6002
a 1 ond 4 X X 620-9TP NEXT X NILES
?gg v * W3, CWa 65 7002
) 1+ Moy be mounted on back of *ROAD WORK AHEAD® (CW20-1D) sign with opproval of Engineer. 620-6T N N 7
‘55 (Seq note 2 bolow) * % R20-5T W5, CW6. | 48" x 48" | 48" x 48" 70 8002
£85 | 1. e 1ypicol mininun signing on o crossroad approoch Should be o “ROAD WORK AKEAD® (CW20-10)Sign and @ Cw8-3, 5 900
° % % R20-5aTP END
gog (G20-2) "END ROAD WORK" sign, unless noted otherwise in plans. ROAD WORK cwio, cwi2 80 10002
“'§5 2. The Engineer moy use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 5202 3
§: 3 with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under * *
K3 : "Typical Constryction Worning Sign Size and Spocing®). See the “"Standard Highway Sign Designs for
. Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume . . " P
g§§ crossroads. The Engineer will determine whether o rood is low volume os per TMUTCD Port 5. This CSJ LIMITS AT T-INTERSECTION * ::‘; ;Z::cg'o::?;es?‘;:::gs on “:Vm?;g:';°¥:;‘:§gm"‘r’zf ;’e“:w;;?‘"’y"
* information shall be shown in the plans. . S ont .
3§_§ 3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER 1. ;xhizg‘zego;;r' ﬁzegéne *::t:\znzf q:rs\d ;gcg:r!:: z: ;;y 3:2:0;%:;;:':;2;::;:0;02?;ges. (TMUTCD) typical appl icotion diograms or TCP Standard Sheets.
2. AHEAD, LOOSE GRAVEL, or om?r.wopn?'e signs. When gdditiongl signs are required, these signs will Being performeq at or nea—mun infersecfitvan y A Minirun distance from work area o first Advance Warning sign est the
se%' be considered part of the minimum requirements, The Engineer/Inspector will determine the proper o Work area and/or distance betveen each additional sign. oo
i i i 't shown neets, Traffi trol Pl + the Work -
§§'6°. ;x';mddsm?g‘of ony sign not s on the BC sheets, Traffic Control Plan sheets o 2. 1T construction closes the road at a T-intersection, the Contractor shall place the "CONTRACTOR
&C o] 4. The "ROAD WORK NEXT X MILES" (620-1aT) sign shal | 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
»3% : R 1 t 1 1 N The "ROAD WORK NEXT X MILES" left orrow(G20-1bTL) and "ROAD WORK NEXT X MILES" right arrow N f n
2 motorists of the length of construction in either direction from the intersection. The Engineer v toni 1 in th \ 1. Special or larger size signs may be used as necessary.
o5 will determine whether o roadway is considered high volume. (G20-1bTR) " signs shall be replaced by the detour signing colled for in the plons.
b”‘”.‘!’ 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
g}sgg 6. Wnen work occCurs in the intersection areq, appropriate traffic control devices, as shown elsewnere in advonce warning.
Y2 the plans or as determined by the Engineer/Inspector, shall be in place.
:é;; 3. Distance between signs should be increased as required to have 1/2 mile
e SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
£ o NORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS o N
‘EQ‘;‘ %* %G20-9TP 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs moy be used on low volume
og s’g crossroads at the discretion of the Engineer as per TMUTCD Port 5. See
§§E'&— STAY ALERT OBEY Note 2 under "Typical Locotion of Crossrood Signs”.
e . * %R20-5T NARNING
5237'_3_3 X %2051 . SIGNS 5. Only diamond shaped warning sign sizes are indicated.
aFof -5a7P o STATE LAV
E g‘os oW1-4R X% %620-6T % % R20- SOTPD.m TALK OR TEXT LATER £ 6. See sign size Iisting in "TMUTCD", Sign Appendix or the "Standard Highway
= 620-10T 3 ¥ R20-3T% % Sign Designs for Texas" monual for complete list of ovailable sign design
) zf.)f CH13-1P Type 3 Borricade or M M X sizes.
8 chonnel izing devices + + + 1
& 4 d 4 4 4 4 4
S| X LEGEND
°? R A \
3 = _— J— J— —_— —_— — _— — Type 3 Barricade
3 > < [ fe 1 & >
g % T 229 o — O OO | Channelizing Devices
@ K P
= W ) > | e [T Sion
Chonnel izing J Limit line should
2 * Devices €8 Lind coordinate o >< >< See Typical Construction
@] Wnen extended distonces accur between minimol work spaces, the Engineer/Inspector should ensure odditiongl ROAD WOR with sign Warning Sign Size and
Q| “ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still 620-2 % % locotion NOTES X Spacing chart or the
&| within the project limits. See the applicable TCP sheets for exoct locotion and spacing of signs and TMUT?D for sign
z channelizing devices. The Contractor shall determine the appropriate distance spacing requirements.
;‘ SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS ;{gR?eNg)'(gciﬂu?&;f":‘cgé?;)2?’;9:;'g’;:h"’;gec?s?":";g‘;gm ET 2 OF 12
K [ » * XG20-9TP STAY ALERT This distonce shall replace the "X* and shall be rounded SHE
8 F SPEED to the nearest whole mile with the approval of the Engineer. gw Traffic
Y %%G20-5T| ROAD WORK'| | " \17 No decimals shall be used. Safety,
€ ROAD * %R20-5T I Texas Department of Transportation Standard
8| CLOSED|g11-2 >< >< [0 The "BEGIN WORK ZONE"(G20-9TP) ond "END NORK ZONE" (G20-2bT)
Type 3 % %G20-61 )(--)(-RZO-SGW TALK OR TEXT LATER shal | be used as shown on the sample layout when advance
=8 wi-6 icade 2-1 24 TR G20-10T signs are required outside the CSJ Limits. They inform the
=5 pel * K mo?grlsf of entering or leaving a part of the work zone
<]
::5 lying outside the CSJ Limits where troffic fines may double BARRICADE AND CWSTRUCT Im
PE X X X if workers are present.
85 4 ) : p Y AR ) ) PROJECT LIMIT
°§ %% CSJ limit signing is required for highway construction ond
~ o) | <« maintenance work, with the exception of mobile operations.
a
g,ﬂo_‘ —_— —_— — —‘:\ —_— —_— —_— —_— —_— —_— (} Areqa for plocement of "ROAD WORK AHEAD" (CW20-1D)sign Bc (2) _2]
Qx CSJ Limit = and other signs or devices as called for on the Traffic
Q‘; f | Control Plon. FiLe: be-21.dgn on TXDOT [cka TXDOT[oms TxDOT [cks TxDOT|
N
Y X ~JsPeep|R2:1 R P R (©71x00T_November 2002 cor [sect]  woe | i
v WORK ——————> Contractor will install a regulatory speed limit sign at
... SPACE N Lt |00 o e wors Some. FEVISION: 644336| 001 | US 59,ETC.
ROAD WORK
] X X G20-26T % % 9-07 8-14 o1sr courr [ scer o,
S 620-2% % 713 5-21 LFK| ANGELINAETC. | 5
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TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed |imits shall be regulotory, established in occordance with the “Procedures for Establishing Speed Zones, "

N

P | P P P P P P P
| See General | \ | , , See General

(750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
/ WORK | 670-50p

g8 and approved by the Texas Transportation Commission, or by City Ordinonce when within Incorporated City Limits,

:S Reduced speeds should only be posted in the vicinity

oSroning shoun far. csy of work activity and not throughout the entire project. coianing shown for <

;3‘ oum;ﬁ‘fﬁﬁ.'m LIMITS Regulatory work z'one spe'ed signs (R2-1) shall be removed Ooéiﬁoito(f’aggn“ LIMITS

2 signing. or covered during periods when they are not needed. signing.

4 | |
e e T
3

g&!ﬁga-é‘or incorrect results or domages resulting from its use.

The use of this stondord is governed by the “Texos Engineering Practice Act”.

§ SPEED ZONE
WORK - SPEED
§ LIMIT ZONE | 620-5° SPEED LT WORK WORK i
£ 70 a SPEED LINIT | 70 ZONE | G20-50p ZONE_| 620-50P
ﬁ - ows-5 A 60O R2-1 SPEED SPEED qolrs
: : LIMIT LImIT
g 6 O 6 O R2-1 6 O R2-1
8%
0 .
5§| GUIDANCE FOR USE:
S
555
84, LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
=
0.
S
;% This type of work zone speed |imit should be included on the design of 1. Regulatory work zone speed qunits should be used only for sections of construction
§ 250 the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
i . SN :
Zpo® speed are present in the work zone and modification of the geometrics to 2. Regulatory work zone speed limit signs shall be placed on supports at @ 7 foot minimum
3 8% a higher design speed is not feasible. mounting height.
a
3 3T . f . N
= Long/Intermediate Term Work Zone Speed Limit signs, when approved as described 3. ?peed zgnz‘sngrﬁ oref-l?lus?rl'ofed for one direction of travel and are normally posted
- above, should be posted and visible to the motorist when work activity is present. or each 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:
K | a reduced speed for motorists to safely negotiate the work areg, 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
< . : . . . -
3 b) substantial alteration of roadway geometrics (diversions)
© ¢) construction detours 5. Regulatory speed Iimit signs shall have black legend ond border on a white reflective
z d) grade background (See "Reflective Sheeting" on BC(4)).
5 e) width
8 f) other conditions readily apparent to the driver . 6. Fabrication, erection ond maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,
- As long as any of these conditions exist, the work zone speed |imit signs "WORK ZONE" (G20-50P) plaque ond the "SPEED LIMIT"(R2-1)signs shall not be paid for
S should remain in place. directly, but shall be considered subsidiary to Item 502.
o~
g 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 limit may be included on the design of 8. Techniques that may help reduce traffic speeds include but are not |imited to: SHEET 3 OF 12
g the traffic control plans when workers or equipment are not behind concrete A. Low enforcement. ‘ w Traffic
% 9arrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed next to sign. I Ds’e’fseg"
8 in the traveled way. C. Portable changeable message sign (PCMS). Texas Department of Transportation | standard
.. . .. D. Low-power (drone) radar transmitter.
3§ Short Term Work Zone Speed Limit signs should be posted and visible to the E. Speed monitor trailers or signs.
~ 8 motorists only when work activity is present. When work activity is not
‘:;S_ present, signs shall be removed or covered. 9. Speeds shown on dg??ils above are for illustration only. . BARRICADE AND CWSTRUCT Im
£33 (See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for eoch project. WORK ZONE SPEED L IMI T
o
-5 10.For more specific guidance concerning the type of work, work zone
a conditions and factors impacting allowable regulatory construction speed
ne zone reduction see TxDOT form #1204 in the TxDOT e-form system. BC (3) 2|
Qe -
ox
S; FiLe: be-21.dgn ons TxDOT_[cka TXDOT[omsTxDOT [cks TxDOT|
S (©T1x00T_November 2002 conT [sec] Jo8 | HIGHNAY
. REVISIONS 6443]36] 001 | US 59,ETC.
wu 9-01 g'_“: o5t ot [ sweer wo.
52 7-13 52 LFK| ANGELINAETC. | 6
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GENERAL NOTES FOR WORK ZONE SICNS

1. Contractor shall install ond maintoin signs in @ straight ond plumb condition and/or as directed by the Engineer.
2. Wooden sign posts shall be painted white.

TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS

3. Barricades shall NOT be used as Sign Supports.
2" gg:g 4. A1l signs shall be installed in accordonce with the plons or as directed by the Engineer. Signs shall be used to regulate, warn, ond

2 minimum Quide the traveling public safely through the work zone.
s~§ from AKEAD 5. The Contractor may furnish either the sign design shown in the plans or in the "Standard Highway Sign Designs for Texas™ (SHSD). The
5% o curb Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
. -] g from the plans. Any variation in the plans shall be documented by written agreement between the Engineer and the Contractor’s
35 ? Responsible Person. All changes must be documented in writing before being implemented. This con include documenting the changes in
Se @ g the [nspector’s TxDOT diory and having both the Inspector and Contractor initial ond date the agreed upon changes.
14 & 3 [ — 6. The Contractor shall furnish sign supports Iisted in the "Compliont Work Zone Traffic Control Device List™ (CWZTCD) for smal | roadside
H _ — F) _l- signs. Supports for temporary large roodside signs shall meet the requirements detailed on the Temporary Lorge Roodside Signs (TLRS)

5 o 2 g 5 g standord sheets.The Contractor shall install the sign support in occordance with the manufacturer's recommendotions. [f there is o question
88 2 6 or 3 7.0° min, n © 8

- 4 2 n % 9.0 mox. 6.0' min. regarding installation procedures, the Contractor shall furnish the Engineer a copy of the manufacturer’s installation recommendations so
o7 = = | oreater : E the Engineer can verify the correct procedures are being followed,
5= 7. The Contractor is responsible for Ensmll irp signs on mwovgd suppor ts and replacing signs with damaged or cracked substrates and/or
<5 damaged or marred reflective sheeting as directed by the Engineer/Inspector,
Y m % 8. Identification markings may be shown only on the back of the sign substrate. The moximum height of letters ond/or company logos used
28 N 7577 Paved 7~ * for identification shall be 1 inch.
gg shou I der ” shoulder 4 9. The Contractor shall reploce domoged wood posts. New or damoged wood sign posts shall not be spliced.
£t 7 AT . 1 the °T i trgl - Port

2 Whe i i 1 i 1. The types of sign supports, sign mounting height,the size of signs, and the type of sign substrates can vary based on the type of

en placing skid supports on unlevel ground, the | st lengths must be adjusted so the sign appears straight and plumb. . ype n 2 Sigh mounting height, _Signs, type of sign y d

g, ¥ tnen placing ski ® O bjecrs snol\ NGT bo ploved undor Skids o5 o meons of leveling, ot ond e vork being performed. The Engineer is responsible for Selecting the approprigte size Sign for the type of work being performed. The
?s Contractor is responsible for ensuring the sign support, sign mounting height ond substrote meets monufocturer’s recommendations in
£3 %% When ploques ore placed on dual-leg supports, they should be ottached to the upright neorest the travel lane. ';‘“‘{:;‘_’:;":z:’&tj‘_“:;r:“;z;mw‘z:p‘::;"orf:‘c;?;' ;:;_e mon 3 doye
g:- ! tol ot S (odvisory or distance) should not cover the surfoce of the parent sign. b. [Intermediate-term stotionary - work that occupies a location more than one doylight period up to 3 doys, or nighttime work laosting
gcn: more than one hour.
X c. Short-term stationary - daytime work that occupies a location for more than | 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 balts and nuts e. Mabile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
]
'S

1/2 way up the fastened to the back of the sign ond extending fully across the sign. The cleat shall be attached 1o the back of the sign using wood

support. Multiple

back of the sign

of this stondord to other formats or for incarrect results or domages resulting from its use.

§ protrude or screws. Use TxDOT's or w
§ above sign monufocturer's recommended 1. The bottom of Long-term/Intermediate-term signs shal | be at least 7 feet, but not more than 9 feet, above the paved surface, except
8% N procedures for attaching sign 95 shown for supplementol ploques mounted below other signs.
gg c g substrates to other types of 2. I:e bo"ag of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
53 g" sign supports 3. Lue\g?;gr"rnllmsrmia's-nm Signs may be used in Iieu of Snort-term/Short Duration signing.
3§ N Suppor+ 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
°§ S shal | not R@A@ oppropriate Long-term/Intermediate sign neignt.
» protrude 5. Requlatory signs shall be mounted ot leost 7 feet, but not more thon 9 feet, obove the paved surface regordless of work duration.
> above sign r o
g% | W@RK ! Nails shall NOT ISIZE’h?FtoiifoNcstor shal | furnish the si i i i If
. gn sizes shown on BC (2) unless otherwise shown in the plans or os directed by the Engineer.
§-§ ! ! be allowed. SIGN SUBSTRATES
as |AIH]|EAD Each sign 1. The Contractor shall ensure the sign substrate is installed in accordance with the monufacturer’s recommendations for the type of sign
29 R shall be attached support that is being used. The CNZTCD Iists each substrote that can be used on the different types and models of sign supports.
- Sign supports shall . A 2. "Mesh" type moterials ore NOT an opproved sign substrate, regordliess of the tightness of the weave.
w2 extend more than 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,
o
Egs A screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spaced at 6"

g EL substrate. signs shall not be centers. The Engineer moy approve other methods of splicing the sign face.

Zee FRONT ELEVATION joined or spliced by REFLECTIVE SHEETING

d"s Nood, metal or ony meons. Wood 1. All signs shall be retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300

w £ Fiber Reinforced Plostic * for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).

e x supports shall not be 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white background.

3. Orange sheeting, meeting the requirements of DMS-8300 Type By or Type Cp , shall be used for rigid signs vith orange backgrounds.
TTER:
1. All sign letters and numbers shall be clear, ond open rounded type uppercase alphabet letters as approved by the Federal Highway
Administration (FHNA) and as published in the "Standard Highway Sign Design for Texas" manual. Signs, letters and numbers shall be of
first closs workmonship in occordance with Department Stondords ond Specifications.

RENOVING OR COVERING

Splicing embedded perforated square metal tubing in order to extend post
height will only be allowed when the splice is made using four bolts, two
above ond two below the spice point. Splice must be locoted entirely behind
the sign substrate, not near the bose of the support. Splice insert lengths
should be ot least 5 times nominal post size, centered on the splice ond
of gt least the same gouge material.

extended or repaired
by splicing or
other means.

SIDE ELEVATION
Wood

FILE: T:\LFKTROPS\maintenance contracts\PLANS\2023 JObS\RMC 6443-36-001 (IIlumination)\2. Standords\BC

1. When sign messoges may be confusing or do not opply, the signs shall be removed or completely covered.
STOP/SLOW PADDLES 2. Long-term stationary or intermediate stationary signs installed on square metal tubing may be turned away from traffic 90 degrees when
0D . CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS the sign message is not opplicaoble. This technique may not be used for signs installed in the medion of divided highwoys or near any
1. STOP/SLOW paddies ore the primory metnod to control troffic WITHIN THE PROJECT LIMITS intersections where the sign moy be seen from approaching traffic.
) I;i’;;m{s. Ir:ssl’zﬁlg: s:g:;;:;ﬁ'::?:;: ::wZ:us:uZ:'.n:m' 1. Permanent signs are used to give notice of traffic lows or requiations, coll 3. gez:e;ns'qll'e‘g'o:eﬁ?g:g skids shal | not be turned at 90 degree angles to the roadway. These signs should be removed or completely
3. STOP/SLOW paddies moy be ottached to o stoff with g minimum attention to itions that are potential Iy hazardous to troffic operations, 4. When signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other materials which will cover the
1 . . show route designations, destinations, directions, distances, services, points L by
ength of 6' to the bottom of the sign. . N . Py . entire sign foce ond maintain their opoque properties under qutomobile headlights at night, without domaging the sign sheeting.
. . . of interest, and other geographical, recreational, specific service (LOGO), or
4. Any lights incorporated into the STOP or SLOW paddie foces culturol inf tion. Drivers pre ing thr o work zone the 5. Buriap shall NOT be used to cover signs.
shall only be a5 specifical ly described in Section 6E.03 O e o e 6 T K 2 e ey~ ™ 6. Duct tape or other adnesive material shal | NOT be offixed fo a sign face.
Hond Signoling Devices in the TMUTCD. construction. ou y y v 7. Signs ond onchor stubs shall be removed ond holes backfilled upon completion of work.
SIGN SUPPORT WEJGHTS
PSR P e E)CHTS HEET 4 OF 12
/ \ : mvmx;fﬁ%lg:r"zn:'w:;g;'gg‘:;??'::ngw' :f";"smkn:gm&f' 1. anre S-mssuu’):rg rem.r:“'nf ::9 of we-on:: ;: keep from turning over, the use S— o
ey H < hor 2 f sondbags wi y, cohesionless sond shou o
. B 1he roadway conaition. For cetails for covering large quice signs see the 2. Tro Sandoags wi11° 08 1560 shut 1o keen the.Sand frém spil1ing ond fo maintain o =t Satety
24 24 constant weight. L R I Texas Department of Transportation Standard
3. Wnen 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 ot oll times. 4 ;‘grr‘musesn;:-?; 52&'; :-?rln v-':l of 35 Ibs and o moximum of 50 Ibs.
2 4. 11 existing signs are to be relocoted on their original supports, they shall be . u o
B4 3
: instolled on crashworthy bases as shown on fhe SWD Standard sheets. The signs S reoat o L e O o o oo vehiaular BARRICADE AND CONSTRUCTION
3 k2 kel Srandards, Tnis vor 3nouta ba pard fo e 1 o 1ave 5o e for RSk R T R s L A
3 i . Si S i
" :"*%:{"’_ it [ronited Tt S relocating existing signs. with rubber bases moy be used when shown on the CWZTCD Iist. TEmARY S IGN NOTES
=4 egend ° egenad . . 7. Sandbags shall only be placed along or laid over the bose supports of the
5. [f permanent signs are to be removed ond relocated using temporary supports, traffic control device ond shal | not be suspended above ground level or
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Controctor shall use croshworthy Supports 0s shown on the BC standord sheets, hung with rope, wire, chains or other fosteners. mqq s shal | be placed
" USAGE COLOR SIGN FACE MATERIAL TLRS standard sheets or the CWZTCD list. The signs shall meet the required mounting along the length of 'hs skids to weigh down the sign suppor 4
S heights shown on the BC, or the SMD Stondord sheets during construction. This work 8. Sandbags shal I NOT be placed under the skid and shal I not be used to level Bc ( ) '2|
g 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. FiLe: be-21.dgn on TXDOT [cka TXDOT[oms TxDOT [cks TxDOT|
3 BACKGROUND ORANGE TYPE B, OR C;, SHEETING 6. Any sign or traffic control device that is struck or damaged by the Contractor FLAGS ON SICNS ©Tx00T_Noverber 2002 cor [secr] s | wioma
. or his/her construction equipment shall be reploced 05 soon 0S possible by the 1. Flogs may be used 1o drow attention to warning signs. When used, the flag shall REVISIONS 6443| 36 001 US 59,ETC.
I LEGEND & BORDER WHITE TYPE B OF C SHEETING Contractor to ensure proper quidance for the motorists. This will be subsidiory DQO?G inénes :we or larger and shal | be o'r?ngev;r fluore:cen" red-o?gnge in 9-07 8-14 o1sT ‘ CouNTY ‘ I Py
= LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to ltem 502. color. Flogs shall not be ol lowed to cover any portion of the sign face. 7-13 5-21 LFK| ANGELINA,ETC. | 7
—
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% Maximum 24" 2x6 Sign
* Maximun ax4 m T (B 12 5q. ft. of L ~ 7l skia Post—
21 sq. ft. of wood I sign face 26 o
/ sign face Post 246 27 I 26
1 N N Ve
»
26 1
§2
fd [ |
Py
°% |
H % %4x4 1 ) i
26 . wood x4 60 x4 desirable
tog - block block
13 post 72 P2
o3 v
£2 !
oF v 34" min. in
s$Te
57 . —1— u Length of skids may 48" sirong soils, | reinforcing
2"3 Too *Kixa be increased for minimum 55" min. in | sleeve 34" min, in Bose
O wood k s0il . K See the CNZTCD Post
Ba See BC(4) post odditional stability. weak So1lS. ::'/2 larger strong soils, o 08
e C on sign s min 0 embedment.
2f 30" i Fxa x 40" See BC () e post) x 18" veak w0115,
- " .
b " A - Anchor Stub
gia requirenent 26 ':‘;,22" - #x4 brace 74~ larger Anchor Stub
tag i ! .
880 requirenent 3/8" bolts w/nuis 1non sign e jarger
sre T I 7 | or 3/8" x 3 1/2" post) ——=| on Sign
ggg = = | e W E e I (min.) lag post) il
Ly L | L | screws
5 OPTION 2
[ -1 [ L Front 4x4 block 4x4 block OPTION 1 OPTION 3
Eéb F‘o 36 Sice sice X (Direct Embedment) (Anchor Stub) (Anchor Stub and Reinforcing Sleevel) WING CHANNEL
ront e o,
gt PERFORATED SQUARE METAL TUBING Lo ol Toeruase
f=3=]
833 SKID MOUNTED WOOD SIGN SUPPORTS GROUND NTED SIGN SUPPORTS
Fa MO
- 5 % LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS U U U
Ef Refer to the CNZTCD ond the monufacturer’s installgtion procedure for each type sign support.
g © The moximum sign squore footage shall adhere to the manufocturer’s recommendation.
h§§ Two post installations can be used for larger signs.
328 e
o
Eiéc 16 sq. ft. or less of any rigid sign WEDGE ANCHORS
§ \_g| 9 sq. ft. or less- substrate listed in section J.2.d of Both steel ond plostic Wedge Anchor Systems as shown
5 . excep I yw on rd Sheets may be used o$ temporary
H 10mm extr the CWZTCD, t 5/8" plywood. N the SWD Standard Sheet: be used as -
oyon ° thinwal | plestic 172" plyvood is ol lowed. sign supports for signs up to 10 square feet of si
P h P face. They may be set in concrete or in sturdy soils
2k e oo o s SSRET1
5§58 @ 3/8" x 3* gr. 5 bolt -
OLL N
852 (2 per support) joining
B8 {2 per swoort Joining OTHER DESIGNS
.‘:’%2& MORE DETAILS OF APPROVED LONG/INTERMEDIATE
£-5. AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
;5‘8‘}‘ ° CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
< 9855 13/4 x 1 34" x 11 foot GENERAL NOTES
a8y
JEw] 12 go post
52-!’.‘2? N /mo NOT SPLICE) 134 " x 1 3/8 " x 129" @3/8 * X 3" gr. |1. Noils my be used in the assembly of wooden sign
d"sf-g ) (hole 1o hole) 12 ga. support 3(5 bolt fupw'& but 3/8' bolts with wfsto'; 3/B'f}( 3I|/2'
g £.3 [ | 378" galv. round telescopes into sleeve \ 1347 x 1 3747 x 1297 cznx:f:: myst be used on every joint for fina
- I with 5/16" holes . (hole to hole) ~ ’
- " or | 3/4" x 1 3/4" .‘\, 12 ga. square Z = 2. No more than 2 sign posts shall be placed within o
3 I 13/4 " x 13/4° x 52 ihole S per forated "N 7 1. circle, except for specific materials noted on the
Q EP to hole) 12 ga. squore perforated tubing upright — CWZTCD List.
K | Upright must X tubing diagonal brace - 3"
i telescope o " \ _— = - 3. When project is completed, all sign supports and
provide 7' height N Completely welded foundations shal | be removed from the project site.
ement - | 2" x 2" x 59" This will be considered subsidiary to ltem 502.
dove. pov 48" | 13/4" x 1374 " x 32" thole : thote 10 note) around tubing Y
q to hole) 12 a. squore per forated s 12 9. perforated
¢ tubing cross broce v tubing skid: 2" x 2" x 8" % See BC(4] for definition of “Work Duration.”
1 thole to hole)
N 3/8" X 4-1/2 or. 12 ?0 Square %% Nood sign posts MUST be one piece. Splicing will
) ‘ - — — per forated NOT be al lowed. Posts shall be painted white.
2L s BT ave.) 3 - 5 bing sieeve
/”, N N S welded to skid [0 See the CWZTCD for the type of sign substrate
pin at angle i o - o thot con be used for eoch approved sign support.
needed to i ~ ~l 8
D — motch sideslope

SHEET 5 OF 12

T: \LFKTROPS\maintenance contracts\PLANS\2023 JObs\RMC 6443

o1 — T
:;:;:: z::;; on K H I Texas Department of Transportation Dlvision,
going in opposite 3
3 directions. Minimm . H -
19, do not -2 x 2" x
g sack fi11 poddle. : 12 go. BARRICADE AND CONSTRUCTION
P y H ight
N TYPICAL SIGN SUPPORT
O g veld weld storts here s
starts
here wveld 5
g SINGLE LEG BASE 32 BC(5)-21
Q Side View —s - - - ;
3 FILE: c-21. dgn oN: TXDOT“CK. TxDOT‘nw.‘ TXDOT [cra TxDOT
(@©Tx00T November 2002 conT [sect Jos HIGHNAY
o SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS o 44336] 001 | Us 59,ETC.
a -1 pIsT COUNTT SHEET NO.
EE % LONG/ INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 713 521 LFK| ANGELINA,ETC. } 0
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WAEN NOT (4 USE, REMOVE THE PCNS FROM THE RIGHT-OF-WAY OR PLACE THE POS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
e (The Engineer may approve other messages not specifical ly covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
» 1. The Engineer/Inspector shall opprove all messages used on portable “ e . . . .
g8 changeable message Signs (PCUS). Phase 1: Condition Lists Phase 2: Possible Component Lists
5% 2. Messages on PCMS should contain no more than 8 words (about fou: 'o‘
2 eignt coracters per wordl, not including simple vords such as ™10, Action to Take/Effect on Travel Location Warning %% Advance
28 . "FOR, " "AT," etc. Road/Lane/Ramp Closure List Other Condition List : ; . Notice List
§:§ 3. Messages should consist of a single phose, or two phases that List List List otice Lis
cc alternate. Three-phase messages ore not al lowed. Each phase of the ~
e Trtaryy Sroutd conve o single thought, ond fust be understood by CLosED. e sy REPATRS RignT % "UINES oo it Peipis
itself.
2"8 4, Use the word "EXIT" to refer to an exit ramp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
g “EXIT CLOSED." Do not use the term "RAWP.
3te 5. Always use the route or interstate designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
0= C
<o along with the number wnen referring 1o a roaduay. CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
8 ié 6 Wnen In USE: ane botton of gozm;"‘:;gzc‘;:sggf:‘” panel should be AT SH XXX XXX_FT XXXX FT X _EXITS RD EXIT CROSSING XX_MPH X _PM-X_AM
3% , .
soy 7. The message term "WEEKEND" should be used only if the work is to ~
Es'ﬂ start on Saturdoy morning and end by Sundoy evening ot midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MéglMUM aggé:l?(
o Actual days and hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X EED
c
E’_,E is t0 begin on Friday evening and/or continue into Nonday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
‘-5 8. The Engineer/Inspector may select one of two options which are avail-
§ 5 able for aispla;fir\q o two-pnose message on o PCMS. Each phase moy be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
¢80 displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E US XXX SPEED MAY XX
Get 9. Do not "flash" messoges or words included in o ressage. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO [-XX N EXIT XX MPH
should be steady burn or continuous while displayed.
8338 10. Do i i z i
H - Do not present redundant information on a two-phase message; i.e., TER AYT LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
e g T eSO e message Tne Sae ond changing e fhird line. e ONE CRAVEL LANES USE FOR T0 LANE XX PM -
oy . se the word "Danger” in message.
g§§ 12. Do not :isplqy the message "LANES SH‘I‘?? 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.
ng 13. Do not display messages that scroll horizontally or vertical ly across NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT UsS XXX USE NEXT
2y the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS TO CAUTION FRI-SUN
g*i’gl 14, The follo:t'-'r;? h;ole Iists no:fcz;imazgnwu'd: ar}d N;-rword ofrt:s;: that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
L0 are accep e for use on a e words in a 'ase mus’
353; o e o o B srorey, 7 "' |1sf should ot be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
5 eviated, uniess snow | " T DELAYS TO SAFELY TO
28801 15, POM character height should be ot legst 18 Tnches for trafler mounted LANES CLOSED PAST NEX
o?gﬂ(: units. They should be visible from af least 1/2 (.5) mile and the text CLOSED X MILE SH_XXXX FRI-SUN STOP XX _PM
§°% 9 should be legible from ot least 600 feet at night and 800 feet in
gbkg daylight. Truck mounted units must have a character height of 10 inches EXIT RIGHT LN BUMP US XXX REDUCE END DRIVE NEXT
9e£9 and myst be legible from ot least 400 feet. CLOSED 10 BE XXXX FT EXIT SPEED SHOULDER WITH TUE
aBon| 1 e ot e oy, OF centered on the messoge boord rofher  then CLOSED X MILES XXX FT USE CARE AUG XX
=%+ 3
£~ 17, 1f disabled, the PCMS should default to an illegible display that will
:EE‘)‘ not alarm motorists and will only be used 1o alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
0087 PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
&g§§8 bars is appropriate. CLOSED TUE - FRI XXXX FT % ROUTES WORKERS XX AM
yoEaL
Eg:’.gg XXXXXXXX STAY
§ §:§ WORD OR PHRASE ABBREVIATION WORD OR PHRASE | ABBREVIATION CE;!?D % LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phose 2. Lllle % % % See Application Guidelines Note 6.
o xo_
= Access Road ACCS RD Mo jor
Alternate ALT
5 A AVE
$ B:ir:):ome BEST RTE APPLICATION GUIDELINES WORDING ALTERNATIVES
| Boulevord VD 1. Only 1 or 2 phases are to be used on @ PCMS. 1. The words RIGHT, LEFT and ALL can be interchanged as appropriate.
e | Bridge BRDG 2. The Ist phase lor both) should be selected from the 2. Roodway designations IH, US, SH, FN and LP con be interchanged as
3 | Cannot CANT N “Road/Lane/Ramp Closure List" and the "Other Condition List". appropr iate,
© | Center CTR [Northbound  [(route) N | 3. A 2nd phase can be Selected from the "Action to Take/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviotions E, W, N and S) con
Q Construction CONST AHD Parking PKING on Trovel, Locotion, General Marning, or Advance Notice be interchanged as appropriate.
F heod Road RD Phase Lists". 4, Highway names and nunbers reploced Gs appropr iate.
% | CROSSING ___ |XING _____1[Rigni Lane RT_LN 4. A Locotion Pnase is necessary only if a distance or location 5. ROAD, HIGHNAY and FREEWAY can be interchanged as needed.
g | Detour Route  |DETOUR RTE | [Soturday SAT is not included in the first phose selected. 6. AHEAD moy be used instead of distances if necessory.
S Do Not DONT [ Service Rood __ [SERVRD | S. [f two PCMS are used in sequence, they must be separated by 7. FT and MI, MILE and NILES interchanged as appropriate.
" East £ [ Shouider SHLDR o minimun of 1000 ft. Eoch PCNS shol | be Iimited o two phases, 8. AT, BEFORE and PAST inferchanged 05 needed.
S | Eostbound [ (route) £ ]["Siippery L [P ond should be understondable by themselves. 9, Distances or AHEAD can be eliminated from the message if a
& Emer —_JEVER ][ South 6. For advance notice, when the current date is within seven days location phase is used.
2 | Emergency Vehicie | ENER VEH | ["Southbound route) S of the actual work date, calendor doys should be replaced vith
H | Entrance, Enfer [ ENT [Speed PD days of the week. Advonce notification should typically be for
2 xpress Lane EXP LN Street T no more than one week prior to the work.
% | Exoressway  |EXPWY___ l|"Synday SUN SHEET 6 OF 12
- XXXAFee' XXXXAFT Te lephone PHONE — o
\head 0G_AHD N
§ e FRWY, Y| [rocedy” TS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR ol Sarey
g reexty Blocked | FIY BLKD To Downtown [0 DR | CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department o Transportation |  Sanders
[Traffic —  [TRAF |
o|  [oordom oriving [ VNG| [ ove ers TRVLRS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC oNEn;EON
3 Hazardous Moter al| HAZNAT UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIREC
£ |—razardous Vater iq)| HAZNA Tuesday TUES ’
ng|  fiilen-Cocuwoney [Hov Tine Winites [ TOWE WIN OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
35 penicle HHY [Ubper Tevel — JUPR LEVEL |
8c _:s&'#{_ W Vehicles (s] VEH, VEHS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
=0 [Hoursl _TWR, WRS |fyorn WARN
3 [ ST egess MESSAGE SIGN (PCMS)
2 Wednesda; WED FULL MATRIX PCMS SIGNS
Tt Is T |ecmesdy_
‘é’ | _vunction J —%M%L 1. When Full Motrix PCMS signs are used, the character height ond legibility/visibility requirements shall be maintained as listed in Note 15 under "PORTABLE
nE eft L CHANGEABLE MESSAGE SIGNS" above. -
st eft Tone LT LN Hestbond _Lcouler 8| 2. Wnen symbol signs, such as the Flagger Syrbol” (CN20-T) are represented graphically on the Full Motrix PCMS sign and, with the opproval of the Engineer, it BC(6) -21
Q& Wet_Pavemen WET_PVMT
Nl ane Closed N_CLOSED Will Not WONT shal | mointain the legibility/visibility requirement Iisted above. FILE: bo-2l.don on TXDOT [cka TXDOT[oms TxDOT [cks TxDOT|
E’: _M%ﬁ; e MVEN'iEVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, and shall not substitute (© Tx00T_November 2002 conT sgcr‘ 108 \ HIGHNAY
Lntenance for, or replace that sign. REVISIONS 6443 36 001 US 59,ETC.
E“:,' Roodwoy 4. A full motrix PCMS moy be used to simulgte a flashing arrow board provided it meets the visibility, flash rote ond dimming requirements on BC(7), for tne 9-07 8-14 P ‘ oy ‘ [ swcer o,
Ein designation # [H-number, US-number, SH-number, FM-number some size arrow. -13  5-21 LFK| ANGELINA,ETC. | 9
TCT —
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N E;';’;;:’;Sf:;,’ﬁ::?rmlsbszmjs‘_’:%f'r"lr:’:";}"’;ﬁ:&’l‘?,}: colorond LOW PROF ILE CONCRETE Arrow Boords may be I0cated behind channelizing devices in place for g snoulder
Reflectors can De found at the Material Producer List web oodress Barrier Reflector on BARRIER (LPCB) USED toper 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 as Specfligd‘in the TMUTCD. The LPCB is opproved for use 1n work
cost of the reflectors snall 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 roadways, 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 uniess the "CAUTION" disploy (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.
gg';'l';:: s reflectors is 20 feet. 4, The Flashing Arrow Board should be able to display the following symbols:
o

Attoch the delinegtors as per
manufacturer’s recommendations.

LOW PROFILE CONCRETE BARRIER (LPCB)

No warranty of any
ty for the conversion
g from its use.

.
.‘3§3‘, .
k14 CONCRETE TRAFFIC BARRIER (CTB) .'
g .
ed - . ) See D & OM (VIA)
ec 3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors ry r OR N
e shal | be mounted in approximately the midsection of eoch section of CTB.
§§ An alternate mounting location is uniformly spaced at one end of each ° °
-wh CTB. This will allow for attochment of o barrier grapple without ° L] L]
269 donoging the reflector. The Borrier Reflector mounted on the side of . . o ° . °
[ he (b shal | be locdied directly below the reflector wourled on top of ;n;*u" @ minimm of o o
o in the borrier, as shown in the detail above. arrier Reflectors
g.’-‘{' 4. Wnere CTB separates two-way traffic, fhree barrier reflectors shall be os per manufacturer’s 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION L) L)
[al s mounted on each section of CTB. The reflector unit on top shall have recommendat ions.
3? two yellow reflective foces (Bi-Directional)while the reflectors on each
g;'& side of the barrier shall have one yellow reflective face, as shown in . . . O .
1831 the detail cbove. . . L . DEL INEATION OF END TREATMENTS ° A L4 .
ay-= 5. thn CTB separates traffic 'ravel-nofun 'hgtgome direction, no barrier 0. e o o .O e 0o 00 o .o () (]
£y reflectors will be required on top of the N L] o
g;& 6. Borrier Reflector units snoll be yellow or white in color fo matcn END g"r‘SA;MLE:.ErS FOR . . . . .
. the edgel ine being supplemented.
38° 7. Maximum spacing of Barrier Reflectors is forty (40) feet. IN WORK ZONES DOUBLE ARROW R,IG"T/L[” ARROW SEQ gr"?ﬂ/'-%:g RON
°21’ 8. Pavement morkers or temporary flexible-reflective roadwoy morker tabs "'¢'f arrow shown; .U L Vi
288 snal | NOT be used as CTB del ineat fon. End treatments used on CTB's in vork zones left is similor) (right chevron shown;
26 9. Attachment of Borrier Reflectors to CTB shall be per monufocturer's shol | meet the opppropriate crashworthy left is similar)
N recomendat ions. . . stondards os defined in the Monuol for . Lo . . .
SEE’ 10.Missing or domoged Borrier Reflectors shall be reploced os directed Assessing Safety Hardware (MASH). Refer 5. The "CAUTION" display consists of four corner Iamps flashing simultaneously, or the Alternating
b’ n g '72 grl\°i borriers shall be delineated os shown on the cbove detall fo the CWZICD List for opproved end 6. |T)'I|e S"Oggzlﬁ'\e cdu(']?;\ng?galoy is NOT ALLOWED.
wSo +Single slope ! : freatments and manufocturers. 7. The Flashing Arrow Board shall be capable of minimum 50 percent dimming from rated lamp voltage.
’é.f; The flashing rate of the lomps shall not be Iess thon 25 nor more than 40 flashes per minute.
> 8. Minimun lamp "on time" shall be approximately 50 percent for the flashing arrow and equal
523 BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS intervals of 25 percent for each sequentiol phase of the floshing chevron.
o35 9, The sequential arrow display is NOT ALLONED.
414 10. The flashing arrow display is the TxDOT stondard; however, the sequential chevron
g wu disploy mgy be used during doylight operations.
:é’..z WARNING LIGHTS 1. The Flashing Arrow Board shall be mounted on a vehicle, trailer or other suitable support.
3 e* —_—— 12. A Flashing Arrow Board SHALL NOT BE USED to loterally shift traffic. . .
3 5% 1. Warning Iights shall meet the requirements of the TMUTCD. 13, A full matrix PCMS may be used to simulate a Flashing Arrow Board provided it meets visibility,

flash rate and dimming requirements on this sheet for the same size arrow.
Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roodway
to bottom of panel.

2. Warning lights shall NOT be installed on borricades. 14,
3. Type A-Low I[ntensity Flashing Worning Lights ore commonly used with drums. They aore intended to warn of or mark o potentially hazordous
area. Their use shall be @s indicoted on this sheet and/or other sheets of the plans by the designation "FL". The Type A Worning Lights shall
not be used with signs monufoctured with Type By or C; Sheeting meeting the requirements of Departmental Material Specification DMS-8300.
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4l 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

" devices. Their use shall be os indicated on this sheet ond/or other sheets of the plons by the designation "SB". T VININOM |

3 n 5. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices. TYPE MINIMUM | MINIMUM NUNBER VISIBILITY ATTENT

3 6. When required by the Engineer, the Contractor shall furnish o copy of the warning lights certification. The warning Iight monufacturer will size | oF paneL Lawes | VB | ATTENTION | WHEN NOT IN USE, REMOVE

Q certify the warning lights meet the requirements of the latest [TE Purchase Specifications for Flashing and Steady-Burn Warning Lights. A Flashing Arrow Boards THE ARROW BOARD FROM THE

H 7. Wnen used to delineate curves, Type-C ond Type D Steady Burn Lignts should only be placed on the outside of the curve, not tne inside. B | 30x60 3 374 mile shall be eauipped with zégg;-%;gévagzI::SA%NE:ETE

8. The lacation of warning lights and warning reflectors on drums shal | be as shown elsewhere in the plans. outomatic dimming devices.

3 o ing lion varning 011 be os Show ! P C 18 x2% 15 ) mie 10 gimming devt TRAFF[C BARRIER OR GUARDRAIL.

: Type € Worning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS

8 approved substitute mounted on o 1. Type A floshing warning lights are intended to warn drivers that they are approaching or ore in g potentially hazardous ared.

& drun adjacent to the travel way. 2. Type A rondom flashing warning Iights are not intended for delineation and shall not be used in o series. FLASHING ARROW BOARDS

%y 3. A series of sequentigl flashing warning lights placed on chamnelizing devices to form g merging taper may be used for delinegtion. 1f used,

H 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.

A 4. Type C and D steady-burn warning |ights are intended to be used in a series to delineate the edge of the travel lane on detours, on lane SHEET 7 OF 12

- chonges, on lane closures, ond on other similar conditions. —

8 5. Type A, Type C and Type D warning lights shall be installed ot locations os detailed on other sheets in the plans. g Lartic

S 6. Worning lights shall not be instal led on a drum that has a sign, chevron or vertical panel. Dlvlsléyn

é 7. The moximum spacing for warning lights on drums should be identical to the chonnelizing device spacing. TRUCK -MOUNTED ATTENUATORS I Texas Department of Transportation Standard

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

3§ WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING LIGHTS st meet the requirements outlined in the Manual for BARRICADE AND CONSTRUCTIW
< g 1. A worning reflector or approved Substitute moy be mounted on a plostic drum as a substitute for o Type C, steody burn warning Iight gt the Assessing Saofety Hordwore (MASH).
9 discretion of the Contractor unless otherwise noted in the plans. 2. Refer to the CNZTCD for the requirements of Level 2 or ARRO* PANEL REFLECTMS
ac 2. The worning reflector shall be yel low in color ond shall be monufoctured using o sign substrate approved for use with plastic drums |isted Level 3 TWAs, ) . "
sg on the CWZTCD. 3. Refer 1o the CNZTCD for o list of opproved TMAs. “ARNING L IGHTS & ATTEmATm
22 3. The warning reflector shall have o minimun retroreflective surface area (one-side) of 30 square inches. e poguired on freeways unless ofherwise noted

g Worning reflector may be round 4. Round reflectors shal| be fully reflectorized, including the areq where attached to the drum. . . A THA \a time that it ey
"‘.“o_‘ or square.Must have o yellow 5. Squore substrates must hove o minimum of 30 squore inches of reflectorized sheeting. They do not have to be reflectorized where it E 30 ':n w,&?;%v%'“ mg'aeocﬂ gﬁmxp"’gﬁg
st reflective surfoce area of at least gttaches 1o the drum. . . N . . - N without adversely affecting the work performance. Bc ( 7) '2'
Quy 30 square inches 6. The side of the worning reflector facing approaching traffic shall hove sheeting meeting the color ond retroreflectivity requirements for 6. The only reason a TMA should not be required is when a work [0 be-21. don on TXDOT [cka TXDOT[oms TxDOT [cks TxDOT|
I DMS 8300-Type B or Type C. . . . orea is spread down the roadway and the work crew is an
8 7. Wnhen used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distonce from the TMA. ©Tx00T_Noverber 2002 con [sect] S8 [ HIGHWAY
. 8. The warning reflector should be mounted on the side of the handle nearest approaching traffic. REVISIONS 6443]36] 001 | US 59,ETC.
wu 9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 o1sT CounTr [ sweet wo.
5= 13 52 LFK| ANGELINA,ETC. |10
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or the conversion
its use.

No warranty of any

y f

TxDOT assumes no responsibilit:

tsoever,

y TxDOT for any purpose wha

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

The use of this standard is governed by the “"Texas Engineering Practice Act".
FILE: T:\LFKTROPS\maintenance contracts\PLANS\2023 JObS\RMC 6443-36-001 (IIlumination)\2. Standords\BC

kind is made b:

DISCLAIMER:

10: 35: 24 AM

DATE: 5/4/2023

-21.9g90

GENERAL NOTES

I. For long term stationory work zones on freeways, drums shall be used os
the primory chonnelizing device.

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

used 08 the primory chonnelizing device but moy be reploced in tongent

sections by vertical panels, or 42" two-piece cones. [n tangent sections,
one-piece cones may be used with the approval of the Engineer but only
if personnel are present on the project at all times to maintain the
cones in proper position and location.

For short term stationary work zones on freeways, drums are the oreferred

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

sections by vertical panels, two-piece cones or one-piece cones as
approved by the Engineer.

4. Drums and ol | related items shall comply with the requirements of the
current version of the “"Texas Manual on Uniform Traffic Control Devices”
(TMUTCD) and the "Compliant Work Zone Traffic Control Devices List"
(CNZTCD).

5. Drums, bases, ond related materials shall exhibit good workmanship and
shall be free from objectionable marks or defects that would odversely
affect their appearance or serviceability.

6. The Controctor shall hove o moximun of 24 hours to replace ony plostic
drums identified for replocement by the Engineer/Inspector. The replace-
ment device must be on approved device.

GENERAL DESIGCN REQUIREMENTS

Pre-quolified plastic drums sholl meet the following requirements:

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

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

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

4. Drums shal| present o profile that is g minimum of 18 inches in width
at the 36 inch height when viewed from any direction. The height of
drum unit (body installed on base) shall be a minimum of 36 inches and
q moximum of 42 inches.

5. The top of the drum shall have o built-in hondle for easy pickup and
shal |l be designed to drain water ond not collect debris. The handle
shal | hove a minimum of two widely spoced 9/16 inch diameter holes to
allow attachment of @ warning light, warning reflector unit or approved
compliant sign.

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

oronge ond white retroreflective circumferential siripes not less thon

4 inches nor greater than 8 inches in width. Any non-reflectorized

space between any two adjocent stripes shall not exceed 2 inches in

width,

Boses shall have o moximum width of 36 inches, a maximum height of 4

inches, and o minimun of two footholds of sufficient size to allow base

to be held down while seporating the drum body from the base.

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

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

10.Drum ond base shall be morked with monufocturer’s name and mode! number.

“

=~

RETROREFLECTIVE SHEETING

1. The stripes used on drums shall be constructed of sheeting meeting the
color ond retroreflectivity requirements of Deportmental Moterials
Specification DMS-8300, “"Sign Face Materials.” Type A or Type B
reflective sheeting shall be supplied unless otherwise specified
in the pions.

2. The sheeting shall be suitable for use on and shall odhere to the drum
surface such that, upon vehiculor impact, the sheeting shall remoin
odnered in-ploce ong exnibit no delomingting, crocking, or loss of
retroreflectivity other than thot loss due to abrasion of the sheeting
surface.

BALLAST

1. Unbal losted bases shall be large enough to hold up to 50 Ibs. of sand.
This base, when filled with the bal last material, should weigh between
35 Ibs (minimum) ond 50 Ibs (moximum). The ballast may be sand in one
to three sandbags seporote from the bose, sand in o sond-filled plostic
base, or other ballasting devices os opproved by the Engineer. Stacking
of sandbogs will be allowed, however height of sondbags above povement
surface may not exceed 12 inches.

2. Boses with built-in ballast shall weigh between 40 Ibs. and 50 Ibs.
Built-in bal lost con be constructed of an integral crumb rubber base or
a solid rupbber base.

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

4. The ballast sholl not be heovy objects, water, or any moteriol that
would become hazardous to motorists, pedestrians, or workers when the

Top should not
allow col lection

9/16" dia. (typ)
for mounting

of woter or signs and
debris warning |ights
4" mox
4" min
8 mox Each drum shal | have
yp! a minimum of 2 orange
and 2 white stripes
using Type A or Type B
. retroreflective
2" max sheeting with the
(tyo. top stripe being
x orange.
€8
2|9

Taper to allow
for stacking @
minimum of 5
drums

=

d

This detail is not intended

for fabrication.
ond the CWZTCD list for
providers of approved
Detectable Pedestrian
Borricades

Continuous smooth
rail for hand trailing

Detectaoble Edge

2" Mox.

DETECTABLE PEDESTRIAN BARRICADES

See note 3

1. Wnen existing pedestrion focilities ore disrupted, closed, or

relocated in a TTC zone, the temporary facilities shall be

detectable and include occessibility feotures consistent with
the features present in the existing pedestrion faocility. Refer
10 NZ(BTS-2) for Pedestrion Control requirements for Sidewalk

Diversions, Sidewalk Detours ond Crosswalk Closures.

2. Wnere pedestrians with visugl disabilities normally use the
closed sidewalk, @ Detectable Pedestrion Barricade shall be
ploced across the full width of the closed sidewalk instead
of a Type 3 Barricade.

3. Detectable pedestrion barricades similar to the one pictured
above, longitudinal channelizing devices, some concrete
barriers, ond wood or chain link fencing with o continuous
detectable edging con satisfactorily delineate a pedestrian
path,

4. Tope, rope, or plostic chain strung between devices are not
detectable, do not camply with the design stondards in the
“Americons with Disabilities Act Accessibility Guidelines
(ADAAG) " and should not be used as a control for pedestrian
movements,

5. Worning lights shaoll not be attoched to detectable pedestrian

See Bal last
Note 3

Chevron CN1-8, Opposing Traffic Lane
Divider, Drivewoy sign D70a, Keep Right
R4 series or other signs as approved

SIGNS,

b

=

18" x 24" Sign
(Maximum Sign Dimension)

12" x 24"
Vertical Panel
mount with diogonals
sloping down towards
trovel way

by Engineer

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

CHEVRONS, AND VERTICAL PANELS MOUNTED
ON PLASTIC DRUMS

Signs used on plostic drums shal | be monufoctured using
substrates listed on the CNZTCD.

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

Vertical Panels shall be monufactured with orange ond white
sheeting meeting the requirements of DMS-8300 Type A or Type B.
Diagonal stripes on Vertical Panels shall slope down toword
the intended traveled lone.

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

Signs shall be installed using a 1/2 inch bolt (nominal)
ond nut, two washers, and one locking washer for each
connect ion.

Mounting bolts ond nuts shall be fully ond
odequately torqued. Bolts should not extend more than 1/2
inch beyond nuts.

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

R9-9, R9-10, R9-11 and RI-11a Sidewalk Closed Signs which

are 24 inches wide may be mounted on plastic drums, with
approval of the Engineer.
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drum is struck by a vehicle. barricades. Bc (8) _2]
5. Wnen used in regions susceptible to freezing, drums shall hove drainage 6. Detectable pedestrion barricades should use 8" nominal borricode
holes in the bottoms so that water will not collect and freeze becoming roils os shown on BC(10) provided thot the top rail provides FiLe: bo-21.dgn on:_TXDOT [ cks TxDOT | ow: _TxDOT | cx TXDOT|
a hazord when struck by a venicle. QO SmooTh SOnTinuous rafl Sultable for hand froiling with no ©T1x007_Noverver 2002 oo [secr]ws [ iomar
6. Ballast shall not be placed on top of drums. splinters, burrs, or sharp edges. REVTSIOn 644336] 001 | US 59,ETC
7. Adnesives may be used to secure base of drums to pavement. ;-g; 8-14 . oy I e~
2-13 5 LFK] ANGELINAETC. | 11
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N " 8" to 12* " 1. The chevron shall be a vertical rectongle with o
8" to 12" 8" to 12" 8" to 12 Ty minimm size of 12 by 18 inches. GENERAL NOTES
— - b Chevrons ore intended to give notice of o sharp e

> g chonge of alignment with the direction of travel 1. Work Zone chonnelizing devices illustrated on this sheet moy be insta

2 z and provide additional emphasis and guidance for in close proximity to 'foﬂlc and are suitable for use on high or low
gs ? _2 . vehicle operators with regard to changes in speed roadways. The Engineer/I[nspector shall e"s':n that spacing ond
:.i' a S " < |8 .:,sn horizontal aligrment of the roodway. nlocenen; is unl;orm ond z?wocoormmdmce with the "Texas Monual on Uniform

E " B - Traffic Control Devices" .

S'g M See T |2 3. Chevrons, when used, shall be erected on the out 2. Channelizing devices shown on this sheet may have a driveable, fixed or
£2 o H ° te 7 S8 Side of o shorp.ourve or furm, or on the for side : table base. The requirement for self-righting channelizing devices must
8255 ‘5; 4 note T g 4 4° note ] of an intersection. They shall be in line with ::"sm?"“ e ::“n“m Notos or othor pion o
£ T oaching troffi tes o shee: .
\652 g - g g‘gc?r’\ rmlme:‘;z ::z: the 'n:'o:?s'-z,lwys 3. Channelizing devices on self-rignting supports should be used in work zone
,3" , g ‘ § ngg 'hl?ee in view, until the change in alignment areas where chonnelizing devices ore frequently impacted by efr?n' ven:cles
S‘S VP-1R 5 B4 liminates its need. or venicle related wind gusts making alignment of the channelizing devices

i vP-iL 5 © M ’ difficult to maintain. Locations of these devices shall be detailed else-
e £ °© I 4. To be effective, the chevron should be visible where in the plons. These devices shall conform to the TMUTCD and the
<os Fixed Bose Mo oo £ Rigia & 3 for at leost 500 feet. “Comifont work Zone Traffic Control Devices List™ (OZTODI.

B> |, aoeroved Bse  Surface £ Support P ange with g block nonref lec- 4. The Contractor shal | maintain devices in a clean condition and replace
553 hdnesive Surfoce 8 R fﬁzrﬂm'g\:,m fww;m ;.:erm shal | be domaged, nonreflective, faded, or broken devices md'bases as (eou!red by
g9t _m retroreflective Type Br or Type Cr conforming to 1ne.Emineef/Inspec'on:. The Contractor shall be required to maintain proper
£te Deportmental Material Specification DMS-8300, device spacing ond alignment. . '
w8 18" Self-righting 1o minimum unless noted otherwise. The legend shall meet the 5. Portable bases shall be !mricgtgu from virgin and/or recycled rubber. The
g, Suppor t embedment et requirements of DMS-8300. portable bases shall weigh a minimun of 30 Ibs.,

Y depth . . +aper: 6. Pavement surfaces shall be prepared in o manner that ensures proper bonding
§§ Fixed Bose w/ Approved Adhesive For Long Term Stationary use on tapers or between the odhesives, the fixed mount bases ond the pavement surfoce.
5 FIXED (Driveoble Base, or Flexible transitions on freeways ond divided nignways, Adnesives shal | be prepared and appl fed ding to the manufacturer- s
.é'sf (Rigid or self-righting) Support can be used) self-righting chevrons moy be used to supplement recommendations. epor
233 ! plastic drums but not to replace plostic drums. 7. The installation and removal of channelizing devices shall not cause
DRIVEABLE X |
§z8 detrimental effects to the final pavement surfaces, including pavement
£y surface discolorgtion or surfoce integrity. D-;iveob:e hos':s S';;:IM’ be
y i i faces. The Engineer/Inspector approve
-8 1. Vertical Ponels (VP's) ore normally used to chonnelize wnlneg on.ﬂnal povement sur n
Zét troffic or divide opposing lanes of traoffic. CHEVRONS all application and removal procedures of fixed bases.
-1 8" to 12" 2. VP's may be used in daytime or nighttime situotions. ——
3pE |__.| They may be used ot the edge of shoulder droo-glfs ond

2¢ — other areas such gs lane transitions where positive
B5s . daytime and nighttime delineation is required. The
58, 8" Engineer/Inspector shall refer to the Roadway Design
882 " Monual for odditional requirements on the use VP's
2255 - \ Vo Jeop-otfe. : Wi mom Suagested Maximum
BN 24 See 3. VP's should be mounted back to back if used at the edge odinimun goated Uax
o257 min. ', note 7 36" of cuts adjacent to two-way two lane roodwoys. Stripes Posted| Formuto Taper Lengths oh zing
5% 9 4 min, are to be reflective orange and reflective white and Speed ey anle.vfoes
‘gébg should always Slope downword toword the trovel lone. T s
AR 4" 4. VP's ysed on expressways and freeways or other high of fset|OffsetiOffset| Taper | Tangent
"§°2 speed roadways, may have more than 270 square inches 3o oo T Tes T 180T 30" 0"
2920 of retroreflective area facing fraffic, ws? i i 1+ &
£ o . S. Self-righting subports are available with portable base. 35 |L- oo 205'| 225°] 245
382 See “Compliant Work Zone Traffic Control Devices List* 0] 265712957 3207 40" 50"
g T (CNZTCD). - - - - -

&3'8.5- 5 6. Sheeting for the VP's shall be retroreflective Type A.or 45 450 495, 540’ 45’ 90’
S:‘z"': Type B conforming to Departmental Naterial Specification 50 500 | 550° | 600 50 100
Zgo0 g DMS-8300, unless noted otherwise. = 55071605 | 6e0’| 557 1o’
Eg 5.% C |’ ) C ] ¥ 7. Where the height of reflective material on the :er'ical = L=WS 603 AR o
@ (Rigid or self-rignting panel is 36 inches or greater, o panel stripe o
3 w%Z 6 inches shall be used. LONGITUDINAL CHANNELIZING DEVICES (LCD) <5 65071 7157 780 65" 307
= M 1. LCDs are croshworthy, lightweight, deformable devices that are highly visible, have good target value and 70 700 | 770' | 840" 70" 140"
) con be connected iooemer.'me;:‘ore ;m oes-onegr::swmam or redirect a vehicle on impact. 5 750 T 8257 9007 75° 50"
? 2. LCDs moy be used instead of @ line of cones or . . N . 5 - - - - n
& VERTICAL PANELS (VPs) 3. LCDs snoi1 be ploced in gocordonce o 0pplication ond instal otion requirements. speciic 1o the device, and 80 800 | 880'| 960°| 80 160
o used only when shown on the st N T lengths have been rounded off.
é 4. LCDs should ot be used to provide positive protection for obstacles, pedestrions or workers. L *% f:";:f Ty Wewigth Of Offeet (FT.)
3 5. LCDs shall be supplemented with retroreflective delineation os required for temporary barriers S-Pos. E“ Speed (MPH)
Q on BC(7) when placed roughly parallel to the travel lanes. + leost ¢ reflecti
. P . LCDs used as barricades placed perpendicular to traffic should have at least one row of re ive
Z I+ Opposing Traffic Lone D;v-da's (ono ?’e ¢ :E\eetl:lnq meeting the requirements for borricode rails os shown on BC(10). Plgce reflective sheeting SUGGESTED MAXIMUM SPACING OF
3 delinegtion devices designed to convert o long the full length of the device.
8 rormol one-woy roodwcy section o fro-way fecr he fop of the LED olona the full teng CHANNEL [ZING DEVICES AND
operation. OTLD'S are used on temporary SIRABLE TAPER LENGTHS
g 1 ot o ire. o race. odcars e rection o ATER BALLASTED SYSTEMS USED AS BARRIERS MINIMUM DESIRABLE TAPER LENGTHS
8 f—— on the sign’s face ma-ct‘ne the d-z:chg:eo! W
& troffic on either side of the divider.
2 d solely to channelize road users, but also to protect the
< "Wm "I:d bomease s sewr&m mg;::vzm?nv.lll"!;ea:mm' " !g::(swlIawdtgszﬁﬁ&gsmi%;m;sg&wwﬁey ngtmyre (MASH) crastwor thiness' requirerents based on
g sive or rubber wei minim ed ond barrier Iication. . R . HEET OF 12
z pock 10 bock Caused by @ venicle impact or wind gust. 2. ;g?:fw!y)o?lp:sted systems usggnw channelize vehicular traffic shall be supplemented with rsfrorsf!ectuve dsllneom.m S_ EET 9
2 187 in combination with 42* or channelizing devices to improve daytime/nignttime visibility. They moy also be supplemented with pavement markings. - graaffefz;
8 2 The OILD may be used in conbination vi 3. Water ballasted Systems used as barriers shal | be placed in cccordance to application and instal lation requirements =t Satety
£ rortabte s or VPs. specific to the device, and used only vhen shown on the CHZTCD Iist. i (ress than 45 NBH A Texas Department of Transportation Division,
& ! i d as iers should not be used for a merging taper except in low speed (less n
9 * e > ioot':-ngzgo'wem ;rrnvgllblsmnal Ib-’::;e:cm - “ !S;z ?:::?'edvnmmz:z :ﬁe a ?opm; o low speed urbon areq, the taper shall be delineoted ond the taper length
briveable Base e .I 0’ %lu not es eed 100 foot spacing. should be designed to optimize road user operations considering the availoble geometric conditions.
Eg’ may be used, the OTLD's o ot exe : 5. When water bollasted systems used s barriers have blunt ends exposed to traffic, they should be ottenuated BARRICADE AND CONSTRUCTION
-ng mz!:‘ 4. The OTLD shol | be orange with o black non- as per manufocturer recommendations or flared to o point outside the clear zone.
S reflective legend. Sheeting for the OTLD shall
AE on grums. be retroreflective Type By or Type Cr conforming - — — - - CHANNELIZING DEVICES
=0 f— / 1o Departmentgl Materiol Specification DMS-8300, 11 used to channelize pedestrions, longitudinal channelizing devices or water ballasted
Eg I ) C ) unless noted otherwise. The legend shall meet systems must hove o continuous detectable bottom for users of long cones ond the top
Y - the requirements of DMS-8300. of the unit shall not be less than 32 inches in height. Bc (9) 2]
& -
nE
N
S FILE: be-21. dgn on TXDOT [cka TXDOT[oms TxDOT [cks TxDOT|
g; HOLLOW OR WATER BALLASTED SYSTEMS USED AS (©1x00T_November 2002 con [sect] Jo8 | HIGHNAY
REs CES OR BARRIERS RSO 644336] 001 | Us 59,ETC.
o OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONG]TUDINAL CHANNELIZING DEVICES o ot 4 | o1 | s
2 i3 52 LFK| ANGELINA,ETC. | 12
3T o
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Each roadway of a
divided highway shal | be
borricaded in the some monner.

TYPE 3 BARRICADES

1. Refer to the Compliont Work Zone Traffic Control Devices List (CHZTCD)
for details of the Type 3 Borricodes ond o list of ol materials
used in the construction of Type 3 Borricades.

2§ 2. Type 3 Barricades shall be used at each end of construction
Sa projects closed to all traffic.
%5 3. Barricodes extending across a raadway should have stripes that slope 3
,,g downword in the direction toward which troffic must turn in detouring. >
t3s Wnen both right and left turns are provided, the chevron striping may
9 ,§ slope downward in both directions from the center of the barricade.
5€n Wnere no turns are provided ot o closed road, striping should slope
3 x downward in both directions toward the center of roadway.
gé 4, Striping of rails, for the right side of the roadway, should slope
)‘§ downward to the left, For the left side of the roodway, striping
should slope downward to the right. "
5. ldentification markings may be shown only on the back of the e

barricade rails. The moximum height of letters ond/or company l0gos o
used for identification shall be 1.

6. Borricodes shall not be placed parallel to troffic unless an adequate
clear zone is provided.

7. Warning lights shall NOT be installed on barricades.

8. Where barricades remlre the use of ve-oms to keep from turning over,
the use of h dry, sond is r The
sondbags will be ﬂed shut to keep the sond from spilling ond to
maintain a constant weight. Sond bags shal | not be stacked in a manner
that covers ony portion of a barricade rails reflective sheeting.
Rock, concrete, iron, steel or other solid objects will NOT be
permi tted. Sondbags should weigh a minimum of 35 Ibs ond 0 moximum of
50 Ibs. Sondbags sholl be mode of o duroble material that teors upon
vehiculor impact. Rubber (such os 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 obove ground level
or hung with rope, wire, chains or other fasteners,

9. Sheeting for barricades shall be retroreflective Type A or Type B
conforming to Deportmental Material Specificotion DNS-8300 unless
otherwise noted.

for two-way traffic,

TxDOT ossumes No responsi

PERSPECTIVE VIEW

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

Borricade striping should slont
downward in the direction of detour.

Detour
Roadway - -
_ 8l =
—f g8l
10" §§ 2__
m m M of| 3
I oy | 1 I - 2| 8
1] w 0 m s § °
53| ¥ ©
£31 3
8’ mox. length Type 3 Barricades €2 4
<8| 2
PLAN VIEW -—

["RoAD
|cLosED

Kz

1. Signs should be mounted on independent supports at a 7 foot
mounting height in center of roadway. The signs should be o
minimun of 10 feet behind Type 3 Barricades.

2. Advance signing shall be as specified elsewnere in the plans,

TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION

PLAN VIEW

t
r

i
i
t
~

w

Typical
Plostic Drum 4

PERSPECTIVE VIEW
These drums 5.

are not required
on one-way roadway

Wnere positive redirectional
capapility is provided, drums

may be omitted.

Plastic construction fencing

mgy be used with drums for

safety as required in the plans.
Vertical Panels on flexible support
may be substituted for drums when the
shoulder width is less thon 4 feet.
When the shoulder width is greater
thon 12 feet, steady-burn lights
may be omitted if drums are used.
Drums must extend the length

of the culvert widening.

LEGEND

Plostic drum

Plastic drum with steady burn light
or yellow worning reflector

@
@

Steady burn worning light
or yellow warning reflector

[ncrease number of plastic drums on the

side of approaching traffic if the
width mokes it necessory. (minimum
ond maximum of 4 drums)

crown
of 2

CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

E |

© Barricades shal | NOT

& be used as a sign support.
Minimum

Sy L &= At
nommal Reflective

Sheeting
7 inches.

TYPICAL STRlPlNG DETAIL FOR BARRICADE RAIL

4' min.,, 8' mox.

is stondord to other formats or for incorrect results or domages resulting fi

The use of this standord is governed by the "Texas Engineering Practice Ac
(I1lumination)\2. Standards\BC

kind is made by TxDOT for any purpose whotsoever.

§ T 1
3 of g|,
2 Se )
a T
o
<

el
stiffener (M) AV 4 & & & & & |

Two-Piece cones

5 L A& A A A& & & &5 4
zl N Fior ratt
» Stiffener My be inside or outside of support, but no more than
] 2 stiffeners shal| be ol lowed on one barricade.
T
@9
¢ TYPICAL PANEL DETAIL
z FOR SKID OR POST TYPE BARRICADES
|
8 Alternate
Alternate QD
0
o
8
g Approx. Drums, vertical ponels or 42" cones Apprax. GD
2 L 5o ot 50" moximum spacing L 50" J
% [ T
2
g| M-n. 2 drums Min, 2 drums
£ orl:’ype} or 1 Type 3
barr icade barricade
§ @
3 \) /
3}
S
Se o o o o o
ae On one-way roads Desirable
§g o Da,s,'{:;"e:;ﬁe s'oc?g-;:’;?ggﬂw Chonnel izing devices parallel to troffic
4 omitted here clear zone. should be used when stockpile is
-l " within 30" from travel lone.
NE
Q& <
R\l
g7 — — — — — e — — — — — — —
Y =
fregvl
52 TRAFFIC CONTROL FOR MATERIAL STOCKPILES
w

CONES
orange
white

. orange

One-Piece cones

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

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

Traffic cones ond tubulor morkers shall be predominontly oronge, ond

meet the height ond weight requirements shown above.

One-piece cones have the body and base of the cone molded in one consolidated
unit, Two-piece cones have a cone shaped body and @ Separate rubber base,

or ballost, that is added to keep the device upright ond in place.

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

Cones or tubular markers shall have white or white ond orange reflective
bonds 0s shown obove. The reflective bonds sholl have o smooth, sealed
outer surfoce and meet the requirements of Deportmental Moterial

Speci fication DMS-8300 Type A or Type B.

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

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

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

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

and

2" mox.

3" min.

2" to 6"

3" min,
28"
min.

S

Tubulor Morker
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WORK ZONE PAVEMENT MARKINGS

§§ GENERAL REMOVAL OF PAVEMENT MARKINGS
3? 1. The Controctor shall be responsible for mointaining work zone and 1. Pavement markings that are no longer opplicable, could create confusion
3 existing pavement markings, in accordence with the standard or direct o motorist toward or into the closed portion of the roadway
E§6 specifications and special provisions, on all roadways open to troffic shall be removed or abliterated before the raadway is opened to traffic.
9,9 ithin th limits unl therwise stoted in the plans.
e vithin the (SJ linits unless otherwise stated in the plang 2. The above shall not apply to detours in place for less than three
S+ 2. Color, potterns ond dimensions shall be in conformance with the days, where flaggers ond/or Ssufficient channelizing devices are used
gé" “Texas Monual on Uniform Troffic Control Devices" (TMUTCD). in Iieu of morkings to outline the detour route.
':g 3. Additional supplemental pavement marking details may be found in the 3. Pavement markings shal |l be removed to the fullest extent possible,
FIC plans or specifications. 50 as not to leave @ discernable morking. This shall be by any method
ed by TxDOT Specificotion [tem 677 for "Eliminating Existi
p 4, Pavement markings shall be installed in accordance with the TMUTCD ggm, MZrk)'-(nos Ul::c"‘o',s:‘,;e or iminating Existing
3 and s shown on the plans.
° 4, The removal of pavement markings moy require resurfocing or seal
- 5. Wnen short term markings ore required on the plans, short term coating portions of the roadway as described in Item 677.
o markings shall conform with the TMUTCD, the plans and details as
shown on the Standard Plon Sheet WZ (STPM). 5. Subject to the approval of the Engineer, any method that proves to be
. successful on a particulor type pavement may be used.
6. When standard pavement markings are not in place and the roadway

is opened to traffic, DO NOT PASS signs shall be erected to mark
the beginning of the sections where passing is prohibited and
PASS WITH CARE signs at the beginning of sections where passing
is permitted.

~

All work zone pavement markings shal | be installed in accordance
with [tem 662, "Work Zone Pavement Markings."

RAISED PAVEMENT MARKERS

1. Raised povement markers are to be placed according to the patterns
on BC(12).

Z21.9gn

2. All raised povement markers used for work zone markings shall meet
the requirements of [tem 672, "RAISED PAVEMENT MARKERS® and Departmental
Material Specification DMS-4200 or DMS-4300.

PREFABRICATED PAVEMENT MARKINGS

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

to other formats or for incorrect results or

on) \2. Standards\BC

xDOT far any purpose whotsoever.

The use of this stondord is governed by the “"Texos Engineering Practice Ac

=
©

3y 2. Non-removable prefabricoted pavement markings (foil back) sholl meet
. 08§ the requirements of DMS-8240.
s
kS .‘.’.Eg MAINTAINING WORK ZONE PAVEMENT MARKINGS
§ E:g 1. The Contractor will be responsible for maintaining work zone pavement
a8 xo- markings within the work limits.

2. Work zone pavement markings shal | be inspected in occordance with
the frequency and reporting requirements of work zone troffic control
device inspections as required by Form 599,

3. The markings should provide a visible reference for a minimum
distance of 300 feet during normal daylight hours and 160 feet when
illumingted by outomobile low-beom heodlights at nmight, unless sight
distonce is restricted by roodwoy geometrics.

Markings failing to meet this criteria within the first 30 days after
placement shall be replaced ot the expense of the Contractor s per
Specificotion [tem 662.

&

10: 35:25 AM
T: \LFKTROPS\maintenance controcts\PLANS\2023 Jobs\RMC 6443-36-001

DATE: 5/4/2023

FILE:

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

7. Over-painting of the markings SHALL NOT BE permitted.

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

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

10.Black-out marking tape may be used to cover conflicting existing
morkings for periods less thon two weeks when approved by the Engineer.

Temporaory Flexible-Reflective
DEPARTMENTAL MATERIAL SPECIFICATIONS
Roadway Morker Tabs
PAVEMENT MARKERS (REFLECTORIZED) DS -4200
TRAFFIC BUTTONS DMS-4300
EPOXY AND ADHESIVES DMS-6100
TOP VIEW FRONT VIEW SIE VIEW BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
TEMPORARY REMOVABLE, PREFABRICATED
PAVEMENT MARKINGS DMs-8241
L TEMPORARY FLEXIBLE, REFLECTIVE
—— 2" Vo —= ROADNAY MARKER TABS DMS-8242
Adhesive pod

Height of sheeting
is usually more than
174" ond less than 1",

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

I. Temporory flexible-reflective roodway morker tabs used 0s guidemorks
shall meet the requirements of DMS-8242.

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

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

B. Select five (5) tabs ond perform the following test. Affix five
(5) tabs ot 24 inch intervals on an osphaltic povement in o
straight line, Using a medium size passenger vehicle or pickup,
run over the markers with the front and rear tires at g speed
of 35 to 40 miles per hour, four (4) times in each direction. No
more than one (1) out of the five (51 reflective surfoces shall
be lost or displaced as a result of this test.

3. Small design variances moy be noted between tab manufacturers.

4. See Stondard Sheet WZ(STPM) for tab plocement on new pavements. See
Standord Sheet TCP(T-1) for tab placement on seal coat work.

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

1. Raised pavement morkers used as guidemorks shall be from the approved
product list, ond meet the requirements of DMS-4200.

2. All temporory construction roised povement morkers provided on o
project shall be of the same manufacturer.

3. Adnesive for guidemorks shall be bituminous material hot applied or
butyl rubber pad for all surfaces, or thermoplastic for concrete
surfaces.

Guidemarks shall be designated os:
YELLOW - (two omber reflective surfaces with yellow body).
WHITE - (one silver reflective surfoce with white body).

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

SHEET 11 OF 12
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Safety
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BARRICADE AND CONSTRUCTION
PAVEMENT MARKINGS

BC(11)-21
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PAVEMENT MARKING PATTERNS

—_—

—
Yellow

D> i bo

P
c
5
«
° 10 to 12" <‘;| 10 to ,2.. Type I1-A-A
t oomoooWooo u )
° AN Z ODooo0o o OOODOOO}U o000 o0 oooQ0o
e E ¥
5 ‘:1'> Yell Yellow &7
g ellow P vetion o> Type 11-A-A Type Y buttons
2 REFLECTOR]IZED PAVEMENT MARKNGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
<& Type 11-A- A <

oouo cooloonococonooonooon
odooooof
=~ T
buttons 6 to 8" Type 11-A-A

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B

Prefabricated morkings may be substituted for reflectorized povement morkin

TxDOT ossumes no responsibility for the conversion

governed by the "Texos Engineering Proctice Act”.

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

RAISED PAVEMENT MARKERS - PATTERN B

Pottern A is the TXDOT Stondord, however Pattern B moy be used if approved Dy the Engineer.

TWO-WAY HIGHWAYS

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

H T R
a2 ype [-C
3
2
35¢ 0D00000OODOOODOOODOOODOOOOOOOD000OD000D00OOD
EAR | Wnite < Type W |>mwns-<u ~Type 1-C or [1-C-R <3
ao- — — — — oooon cooon ooon
~ Yel low T [-A
33 : < ype \ Type Y buttons
ol 000000000W00000000000000000000000000000000
5°
EB ————————————— ouooouoo ©00000000000000000pP0O000000000O0O0D
O‘ -A
" |:,‘> vel Io:w lf,> yoe 1- Type Y buttons
28 = \nite == — — oooon goooo oooon oooon
E: E"> V lf'> Type W buttons< ~Type I-C or I11-C-R
w3 000000000000000000000000%D0000Q000000000000
5 Q
&gg REFLECTORIZED PAVEMENT MARKINGS RAJSED PAVEMENT MARKERS Type I-C
gg" Prefabricated morkings moy be substituted for reflectorized pgvement markings.
s
3=
2
22 EDGE & LANE LINES FOR DIVIDED HIGHWAY

&
<&

White 7

7

= Ye!low

o>

L} L]
White 7

T W butt -~ /'Tpelt
ype uttons. i u@g

cooon ?uou coooq oooon
Type W buttons Type 1-C

REFLECTORIZED PAVEMENT MARKINGS
Prefabricated markings may be substituted for reflectorized pavement markings.

LANE & CENTER LINES FOR

RAISED PAVEMENT MARKERS

MULTILANE UNDIVIDED HIGHWAYS

&

[R— [a— [a— [a—
SSwhite”” <&

3

m — — — —

N Yel low

3 — — — —

s

4

— —

SSwhite””

&>

FILE: T:\LFKTROPS\maintenance contracts\PLANS\2023 JObs\RMC 6443-36-001 (IIlumination)\2. Standords\BC

DATE: 5/4/2023

e

comon

b

Type W buttons Type 1-C
oo Do oo

ocopooon ©oo0o OoopmoooOoOOOOOOO O0O0ODOOCODOOODOOODO
Type Y buttons. Type 1[-A-A
gogon

©ooooocobmooomooon

ooooq oooon
Type 1-C

gogon Qo gogon,
©co0ODo0o00O00O0O0O0O0OOOO

‘ooooo Jalvla]
Type W bunons-y

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

—610“ 3" Type 11-A-A Type Y buttons
DOUBLE Jﬁ:’ 4 t0 12 1o o o o oo o oku o o/o o o
MARKERS Fo o o o o o 0o omo o o o o
NO-PASSING g 4
REFLECTORIZED \
PAVEMENT - L]
LINE s 410127 4 A
“vel low
Type [-C, I-A or [I-A-A Type W or Y buttons
SOLID EDGE LINE Pt 0O o o o0 o o o“oo oo 0o o
MARKERS
LINES OR SINGLE REFLECTORIZED 60 L ¥
NO-PASSING LINE “imer sk
VARKINGS tar White or Yellow
Type 1-C Type W buttons
WIDE ietiviet ,_2..L o-’ég—uooouooouo
LINE MARKERS rUOOOUOOOUOOODO
8"
(FOR LEFT TURN CHANNELIZING LINE REFLECTORIZED
OR CHANNEL1ZING LINE USED TO ;:;:l‘l;'s
DISCOURAGE LANE CHANGING. ) White
3Q: 3" Type 1-C or 11-A-A 30" +/-3"
\
CENTER  mmmw 20000 AN RO
51 5"
LINE MARKERS, I-—|o —s—— 30 Type W or
Y buttons
OR —_ I
40" 2 17
LANE RO ey u_{/'u Ly —
LINE WRKINGS L 107 ofe—— 30" — Wnite or Yellow
Type I-C or 11-A-A
BROKEN (when required)
LINES
RALSED o a o a " a a a a
':Ams' a =] a a 1-2"tg a o o / a
AUXILIARY 3 o Type 1-C or I1-C-R
OR
L ANEDROP :
REFLECTORIZED
LINE  Ferecrorze R ] ] [
MARKINGS. 3 9
REMOVABLE MARKINGS 5 : 6" [
WITH RAISED —— ——
PAVEMENT MARKERS [P S —|
11 raised povement morkers ore used .
to supplement REMOVABLE markings, Roised Pavement Markers
the morkers shal | be applied to the
top of the tape at the approximate
mid length of tape used for broken — ——
lines or at 20 foot spacing for
solid lines. This allows an easier 20" £ 1
removal of roised pavement morkers Centerline only - not to be used on edge |ines
and tape.
SHEET 12 OF 12
gw Traffic
Safety
I Texas Department of Transportation s‘i’;,’,f,’g;'d

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

BARRICADE AND CONSTRUCTION
PAVEMENT MARKING PATTERNS

BC(12)-21

T

REFLECTORIZED PAVEMENT MARKINGS RAJSED PAVEMENT MARKERS FILE: be-21.dgn on TXDOT [cka TXDOT[oms TxDOT [cks TxDOT|
Prefabricated markings may be substituted for reflectorized pavement markings. (©Tx00T February 1998 coNT szcr\ Jon \ HIGHNAY
1-07 9-07 353" 6443]36] 001 | US 59,ETC.
TWO-WAY LEFT TURN LANE yor oo an [ s
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DISCLAIMER:

No warranty of any
ity for the conversion
g from its use.

TxDOT ossumes no respon:

The use of this standord is governed by the "Texos Engineering Practice
of this stondord to other formats or for incorrect results or domages resu

kind is made by TxDOT for any purpose whotsoever.

10:35: 30 AM

DATES/4/2023

END
ROAD WORK

G20-2
48" X 24"

Channelizing
Devices
(See note 2) A

LEGEND

Type 3 Borricade

Channelizing Devices

Heavy

Work Vehicle

Truck Mounted
Attenuator (TMA)

023 JBH&RMC 6443-36-001 {I1lumingtion)\2. Standards\TCP(1-1)-18.dgn

~
| (see note 2)A | | Trailer Mounted Portable Changeable
| - | Flashing Arrow Board Message Sign (PCMS)
| E | | 2 |[sign <o [rrofric Fiow
seerore 11 gl ¢ ‘H“nggf;ggym | Nl 0o [Fiagger
[
| : € | (See note 2) A | \ 48 4 A | — —
inil i TS
0 & cly < C#20-10 H H ee note | Desiranie | 29285100 MO yinimm cered
CW20-1D | é 3 . >y 48" X 48" - H 0 | G H Postea| Formuta|  1aper Lengtns cnomelizing | (290 [Longitudinal
48" x 48" H | 3| &v (Flags- 8l I M *% Devices %" [Butter space
=| 070 2 0 | 1| 12 on on 8"
Seemote 1) s 0 G 3| gs8% see mote 1 7@ < | or raerlor Fsetlorrset] Toper | Tanpent | 01519700
| Ll | al=8ac S8 5 | 8 ] | 30 2| 15071657 ] 180 307 60" | 120° 90°
Mk gébﬁ sy |3 8| 580 || B s ez zas | 557 [ 707 | teor 120"
| TeN= ol3 3 | 3| &s8% 40 265'] 295'[ 320°[ 40” 80" | 240 155°
| N & al 8%, | 45 450°| 495'] 540°| 45" 90’ | _320° 195"
,§ 2 8§;?,'.’2 | 50 500'| 550°| 600'| 50’ 100° 400° 240'
. | | =< |% | 7 | 55 | s [ 5507|6057 €60’ 55" | 110 | soo’ 295"
; L F 60 600’ | 660'| 720’ 60° 120" 600’ 350"
| 4 | » | 65 650°| 715'| 780" 65’ 130" 700’ 410°
Chonne I izing 88 p ¢ | 70 700" | 770°[840°| _70° | 140" | 800 475"
'(JSeeve:cesf 2A 5|9 - S| [nactive | 75 750'| 825'| 900 75° 150° 900" 540"
note o
I § 5 I ol ve‘:’??rc;e | % Conventional Roods Only
H 2| (See Note 3) | %% Taper lengths have been rounded off.
<3 = =Wi =
Chonne izing | 3y Work vehicles or ol L=Length of Toper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
devices may be jal= @ other equipment ] c|
omitted if the 2 x § necessary for the —y bt
work orea is @ work operation, such
minimum of 30° > « as trucks, moveable E’I TYPICAL USAGE
from the neorest — ¥y ¥ craones, etc., shall | MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
traveled way, — | Shadow Vehicl 9 remain in areas b DURATION STATIONARY | TERM STATIONARY STATIONARY
nadoy venicie 2 separated from Cl
ol with TMAond lones of troffic by ° + v v
Shadow Vehicle S rl?ﬂof:n 'y channe | ization S S|
with TMA and high . 3 f?osh;ng: devices ot all times. 4 = GENERAL NOTES
intensity rotating, ,,,Cj.‘f oscillating or < |
flognir\g,. > strobe |ights, . I | 1. Flogs ottoched to signs where shown ore REQUIRED.
oscillating g (See notes 4 & 5) Shodow aenictle 5 2. Al traffic control devices illustrated are REQUIRED, except those
or strobe lights. Y g;q,' intogsify | denoted with the triongle Symbol moy be omitted when stoted elsewhere
(See notes 4 & 5 V | ,.o,(.,”n?'. flashing, | é:q:m plans, or for routine maintenance work, when approved by the
osci | lafing or neer.
2e o strobe |ignhts. 3. Inactive work vehicles or other equipment should be porked neor the
K] E | (See notes 4 & 5) | right-of-way line and not parked on the poved shoulder.
| — | 4, A Shadow Vehicle with a TMA should be used anytime it can be positioned
5|3 30 to 100 feet in advance of the area of Crew exposure without adversely
| clv | L | o | affecting the performance or quality of the work. If workers are no
g 9 @ longer present but road or work conditions require the traffic control
o2 | to remgin in place, Type 3 Barricades or other channelizing devices
| 3y b - | - may be substituted for the Shadow Vehicle and TMA.
5|® | . S || 5. Adaitional Snadow venicies with TNAS may be positioned off the paved
« % " L — | surface, next to those shown in order to protect wider work spaces.
gga:mglizinq | o ™ § | Py N | . : | 6. i::gzgsés-l)f« shoulder work on divided highways, expressways and
vices | v 3
(See note 2) A = b o Py > 7. CW21-5 "SHOULDER WORK" signs may be used in place of CN20-1D
| 3 @ | | “ROAD WORK AHEAD" signs for shoulder work on conventional
c
END @ | = § Chonnel izing M Py | roadvays.
ROAD WORK 5o Devices A 0 4} ol
. | 5 0 G ﬁl: (See note 2) | -|e |
3 s 48" x 24 | gl 52 |
3 0 G 3 (See note 2A g|° o
v
2 [ 2 N | g5 |
| }3 « g/o |
- o % v
| | Xy | é o | ‘ " o Trafgc
Channel izing L / " \. 3 1 %7:;1:: N
Devices - o Texas Department of Transportation
| L (See note 2)A | . | . v y 4 Standard
(Flags- 1
See notes 1 & 7)
e TRAFFIC CONTROL PLAN
ROAD WORK CONVENTIONAL ROAD
202 SHOULDER WORK
PP (See note 21A cuzo-10
- 8" X "
TCP (1-1q) TCP (1-1b) (Flags- TCP (1-1¢) (F lags- TCP(1-1)-18
See notes 1 & 7)|
See notes 1 & T) FILe fopl-1-18. dgn on: [ox ons [
©1x00T December 1985 conr [sect Jos HIGHNAY
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER ot s a3 36} o0 } S 99,E15
Conventional Roads Conventional Roads Conventional Roads 595 2-12 o5t courr T sweet vo.
1-97 2-18 LFK | ANCELINAETC. | 16
=T —LS s
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rotating, flashing,
oscillating or strobe
lights. (See notes 5 & 6)

Warning Sign Sequence END | CW20-4D LEGEND
40 Opposite Directlon ROAD WORK 8" ezzz2 | Type 3 Borricade @8 [chonnelizing Devices
- J N Truck Mounte
§20°2 ws-a [T [Heovy tork venicie | @R |ATvenvoror ciua)
N ~
5.5 % o 48" X 48" Trailer Mounted Portable Chongeable
'Sg o5< (See note 2)A Floshing Arrow Board Messoge Sign (PCMS)
€§ . §g§ ow2od1o - |sion <J Traffic Flow
8¢ 85 2 .
£o3 3 5% Frons® A\ |Frag 0o [Frogger
§5e ONCOMING | 2 | 288 See note 1) Soogested Vox o] s
5" TRAFFIC < - Desirable Soocing of | Minimum :
22g e . ﬂ grzo-7 & prosreolrormto| raner Lanoms | crommerizing | sy [os i S
SEe 48" X 36" + ¢ 8 X 48 oo X% v 29 |autter Space|pistance
e (See note 8) H o Tz | oo [ 0ns oistonce 8
Of fset| 'set|0ffset] aper: Tangent
: . 5 ez 30 2| 1507 1657 ] 180 30" 60" | 120° 90° 200"
83 < (See nate 2) A 35 |i- &> [2057[225 [2a5| 35 70" | _160° 120" 250"
i y 029 524_ [ 20 | 265 295°| 320°| 40° 80" 240’ 1557 305°
o8 Channelizing devices ; . 75 250°| 495'| 540°|_45° | 90" | 320 195" 360°
separate work space Except in 50 500'| 550'| 600°| 50" | 100’ | 400’ 40 4257
o from troveled wa emergencies,
5 ov oy—— | Flogger stations 55 | .y [550°[ 605 660 55~ | 110" | 500’ 95° 295°
a5 e ted 60 600" 660°| 720'| 60" | 120" | 600" 50| 570
oL at night 65 €50°| 715'| 7180'] _65' | 130" | 700" 110’ 645
g2 PR I 70 700°| 770°| 840°| 70" | 140" | 800 475" 730°
8 g 75 750 | 825'] 900 _75° | 150" | 900’ 540" 820"
] | ol o % Conventional Roads Only
+ . S 5 %% Taper lengths have been rounded o
%l = L=Lengtnh of Taper (FT) W=Width of Offse7lFT) S=Posted Speed(MPH)
| TYPICAL USAGE
VOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
L | — Shadow Vehicle wi DURAT [ON STATIONARY TERM STATIONARY STATIONARY
| TMA ond high -mensny v 4

GENERAL NOTES

1. Flogs attached to signs where shown are REQUIRED.

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

3. The CN3-4 “"BE PREPARED TO STOP" sign may be installed after the CW20-4D “ONE LANE
ROAD AHEAD" sign, but proper sign spacing shall be maintained.

4. Sign spacing may be increased or on additional CW20-1D "ROAD NORK AHEAD" sign moy be
used if odvance warning ahead of the flagger or RI-2 "YIELD" sign is less thon 1500 feet.

5. A Shadow Vehicle with o TMA should be used onytime it can be positioned 30 to 100 feet
in advance of the area of crew exposure without adversely affecting the performance or

CW20-7 quality of the work. 1f workers are no longer present but road or work conditions require

48" X 48" the traffic control to remain in place, Type 3 Barricades or other channelizing devices
may be substituted for the Shadow Vehicle and TMA,

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

TCP_(1-20)

] cwie-2pP 7. R1-2 "YIELD" sign traffic control may be used on projects with approaches that have

24" X 18" adequate sight distance. For projects in urban oreas, work spaces should be no longer

(See note 2) A than one hal f city block. In rural areas on roadways with less than 2000 ADT, work
spaces should be no longer thon 400 feet.

8. R1-2 "YIELD" sign with RI-20P "TO ONCOMING TRAFFIC" plaque shall be placed on o support
at a 7 foot minimum mounting height.

TCP_(1-2b)

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

Cw3-4 10. Length of work space should be based on the ability of flaggers to communicate.

48" X 48" 11, If the work space is located near @ horizontal or vertical curve, the buffer distances

(See note 2) A should be increased in order to mointoin odequote stopping sight distance to the flogger
ond o queue of stopped vehicles (see table above).

12. Chonnelizing devices on the center-1ine moy De omitted wnen @ pilot cor is leading

[ ] @ Shadow Vehicle

| with TMA and high
intensity rototing,
flashing,
oscillating

or strobe lights.
(See notes 5 & 6) —

!
|
E
o e |-
F
I.

Max.

The use of this standord is governed by the "Texos Engineering Practice

kind is made by TxDOT for any purpose whotsoever.

.
50" Min.
20’ spocing

100"
Devices ot

DISCLAIMER:

4z" X 42 " x 42"

T0 Except in
ONCOMING |35:-2%" 36+ smergencies,
TRAFFIC [(See note 8) sng??e'es otiens
| x illuminoted

at night

|

20° spacing

Devices at

“T100" Max.

PREPARED
JTO STOP,

L

X

cws-2
48" x 48" I

FILE: T: \LFKTROPS\maintenance contracts\PLANS\2023 JODS\RMC 6443-36-001 (I | Pfmithicst E3ENSP.J §Ponbapraormrts -an £o8.

_._4) traffic ond approved by the Engineer.
13. Flaggers should use 24" STOP/SLON paadies to control traffic, Flags should be
| limited to emergency situations.
x g" 0 re’l‘?affflrgns
| END I Texas Department of Transportation émﬂ",’b
: I 8" x 24 TRAFFIC CONTROL PLAN
s ONE-LANE TWO-WAY
; TRAFFIC CONTROL
= TCP (1-2q) TCP (1-20) See note 1)
- CW20-1D -
g ONE LANE TWO-WAY Frags” TR JCP (D' me 'ﬁ =
3 CONTROL WITH YIELD SIGNS ey ONE_LANE_TWO-WAY O
g (Less thon 2000 ADT - See note 7) CONTROL WITH FLAGGERS . orer o [ oo,
3 LFK| ANGELINAETC. | 17
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LEGEND
lezzZz2|Type 3 Barricade @@ |[Channelizing Devices
Truck Mounted
- ROAD WORK ij Heavy Work Vehicle @\ | attenuator (TMA)
g G20-2
N 48" X 24" Trailer Mounted Portable Changeable
5% 2&4?0;!‘08_ Flashing Arrow Board Message Sign (PCMS)
s
25 . (Flags- s -2 [Sign <] Traoffic Flow
S°§ See note 1) "
14 IS I A VA FANEA Nl E 1o [r1o0er
ste
b
o5 ol Minimom Suggested Moximum| . .
<8 ° 620-2 Desirable S ecing of | Miniman | < eteq
e ‘é § 48" X 24" < Formulo|  Toper Lengths Chonnelizing S:O'c“.."'nu Long! tudinal
PR v peed * % Devices pavey Buffer Spe
58 o I v h er Space
<oy 3l $ K] < ° * 0 | 11 | 12 | Onao on o | pistonce "8
ge3 5 8 3 3 ¥ 2 ffset|Of fset/0ffset| Taoper | Tongent
f,g? 2, |2 | | 2l .3 2 30 2| 150°[ 165 | 180°| 30 60" | 120 90°
"
£t x @ v | 82 35 | . 205225 2457 35~ | 70" | 160’ 120°
o2 ) 40 265'] 295" | 320’ 40° 80 240’ 155'
'E”g \ R4 45 450'| 495" | 540' 45 30’ 320" 195
§§b ® ¥ 50 500'] 550" 600'| 50" [ 100" | 400” 240"
w8, L] 55 550'] 605'| 660’ 55° 110’ 500" 295"
e W1 -6aT o L=WsS - i .
v53 36 X 36 60 600" 660" [ 720'| 60" | 120" | 600 350
833 - 65 650°[ 715°[ 780’ 65" | 130’ 700’ 410’
.'E’ 5 S oW1 -4R 70 700°| 770’ | 840" 70" 140" 800 475’
@ ol X 48" X 48" 75 750'| 825'| 900 75 150" 900" 540
2 a7y
o Qe
o o~y
»3%1 1y 8 < XX | cwis-e % Conventional Roads Only
o8 . . o< & N MPH | 24" x 2a- % Toper lengths have been rounded off.
$5®| sShodow venicle with ]l m= (See note 2) A L=Length of Taper (FT) W:Width of Offset(FT) S=Posted Speed(MPH)
5 TMA ond high intensity L
§8g| rotating, flashing, 2
S| STGMaTe Pt E TYPICAL_LSAGE
= o @
d SHORT SHORT TERM INTERMEDIATE LONG TERM
"?‘% - (See note 7) X § MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
g6 . als s < <
L nys X
g&% Shadow Vehicle with ]
o @ TMA and hign infensity CENERAL_NOTES
ng | gg;?',:g?gn;'gﬁ":;'%be 1. Flags attached to signs where shown are REQUIRED.
£ o 1ignts. (See notes 4 & 5) 2. All troffic control devices illustrated are REQUIRED, except those denoted
si‘é} with the triangle symbol may be omitted when stated elsewhere in the plans,
°s& or for routine maintenance work, when approved by the Engineer.
Eggm 3. The CW20-1D "ROAD WORK AHEAD" sign may be repeated if the
N @ visibility of the work zone is less thon 1500 feet.
‘—‘2"-'% 4, A Shadow Vehicle with o TMA should be used anytime it can be positioned
§ b33 - 30 to 100 feet in odvance of the oreo of crew exposure without odversely
3 ;§| . . affecting the performance or quality of the work. 1f workers are no longer
- . ~E present but road or work conditions require the traffic control to remain in
ol o @ SIE CW1-6aT place, Type 3 Barricades or other chonnelizing devices moy be substituted
~ b = RIGHT 36" X 36 for the Shadow Vehicle and TNA.
3 %l Z LANE (See note 2) A 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
‘.°I .= CLOSED, surface, next to those shown in order to protect wider work spoces.
o < . ICP_(1-4qg)
3 7 CH20-5TR 6. If this TCP is used for a left lane closure , CW20-STL "LEFT LANE CLOSED"
| 48" X 48" signs shal | be used and channelizing devices shall be placed on the
<Q -l-" CWI1-4L centerline where needed to protect the work space from opposing traffic with
4 48" X 48" the arrow panel placed in the closed lane near the end of the merging taper.
4 x
8 & 5 o . XX [cwis-1e TCP_(1-4b)
2 g bl - 3 MpH |24" x 24" 7. Wnere troffic is directed over o yellow centerline, chonnelizing devices
b4 é’ § 3 (See note 2)A which separate two-woy traffic should be spaced on tapers at 20° or 15°
{ » » 8 if posted speeds ore 35 mph or slower, ond for tongent sections, ot 1/2S
A | w where S is the speed in mph, This tighter device spocing is intended
§ 0 0 G G | | for the areas of conflicting markings, not the entire work zone.
a
s
4
° ® Traffic
§ PE— y g Operations
H END END I Texas Department of Transportation 5‘12’,’,%’:,’:1
8] |roAD WoRK ROAD WORK
2§ o7 | | oz - {7|<7 4}| A TRAFFIC CONTROL PLAN
4 v X 24"
ne Ia LANE CLOSURES ON MULTILANE
wE See note 1)
3 CONVENTIONAL ROADS
-z
v
g - TCP (1-4
"5 TCP (1-4q) CP ( b) TCP(1-4)-18
St
13 Fie topl -4-18.dgn on: [oxs ons [exs
7
S ONE LANE CLOSED TWO LANES CLOSED ©71x00T __ Decerber 1985 cour [seer]  we | e
pi 204 498" " 6443[36] 001 | US 59,ETC.
g note 1) 8-95 2-12 015t counrr [ seer ro.
£ 1-97 218 LFK] ANGELINA ETC. | 18
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DocuSign Envelope ID: CCD26417-A68F-478A-B44B-30DF4CE927D0

LEGEND

END jlezzZz=2| Type 3 Barricade @ @ |Channelizing Devices
ROAD WORK TrooK To0
T8 |Heavy work venicie %

620-2 @N |attenuator (TMA)
48" X 24 @ Trailer Mounted @ Portable Changeabie

END
ROAD WORK

G20-2
- 48" X 24"

Flashing Arrow Board Message Sign (PCMS)
— ing ge Sig

G20-2
48" x 24"

END
| [ROAD WORK|

Shoul der
Shoulder

| = |Sign Traffic Flow

0\ Flag U.O Flagger

Minimum Suggested Moximum| . .
Desirable Tng of Minimum
G | 4} of raet/of fse uvlv25e7 Taber_| Tamosnt | Distance ®

30 2| 150'] 165 180" 30’ 60’ 120’ 90’
35 L= % 205'| 225'| 245’ 35’ 70° 160’ 120’
40 265'| 295 | 320’ 40° 80’ 240’ 155"
45 450°| 495'| 540’ 45° 90’ 320’ 195’
| 50 500 | 550"| 600" 50’ 100° 400 240’

No warronty of any

TxDOT ossumes ro responsibility for the conversion

min.

Shoul der
o>
>

Shoul der

500"

Median

|

Min,

(See notes 4

500

[0
o

550'| 605'| 660" 55’ 110° 500" 295’
60 600'| 660'| 720°| 60’ 120° 600’ 350"
65 650 715'| 780°] 65’ 130" 700’ 410'
70 700 | 770°| 840" 70" 140" 800" 475"
75 750'| 825'] 900°] 75° 150° 9200’ 540°
% Conventional Roads Only

| %% Taper lengths have been rounded off.

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

| EXIT

Ll

ES-1
48" x 42"

"= u =

Work Space

(See notes
4%5

.

Median

TYP1CAL USAGE

. MOBILE SHORT SHORT TERM | _INTERMEDIATE LONG TERM
. DURATION STATIONARY TERM STATIONARY STATIONARY
. v

e B m—w[8

‘J L{O’ Min,
100° Min.

Work Space

(See notes 4 & 5) 1

EXIT GENERAL NOTES

o
OPEN 1. Flogs attached to signs where shown, are REQUIRED.
E5-2 * : 2. All traffic control devices illustrated are REQUIRED, except those
8" x 36" ~ denoted with the triongle symbol may be omitted when stoted elsewhere
—= in the plons, or for routine maintenonce work, when approved by the
| | Engineer,

FRONTAGE RD.

B

-
1000
s ®
i

*

The use of this stondord is governed by the “"Texos Engineering Practice Act”.

kind is made by TxDOT for any purpo:

3. Channelizing devices used to close lanes may be supplemented
with the Chevron Alignment Sign placed on every other chonnelizing
o device. Chevrons may be attached to plastic drums as per BC Standards.
L 4. Shadow Vehicle with TMA and high intensity rotating, flashing,
DY oscillating or strobe lights. A Shadow Vehicle with a TMA should be
PY used gnytime it con be positioned 30 to 100 feet in gdvonce of the oreg
of crew exposure without adversely offecting the performonce or
& | | quality of the work. |f workers are no longer present but road or

DISCLAIMER:

L
S
“

Shou | der

*

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

S 2 y RAMP Baorricades or other channelizing devices may be substituted for the
CW20-5TR Shodow Vehicle and TMA.

48" x 48" CLOSED 4 5. Additional Shadow Venicles with TMAs may be positioned in each
R11-207 closed lone, on the shoulder or off the paved surface, next to those
48" X 30" shown in order to protect a wider work space.

cw25-1T
48" X 48" A

| G | G ! Cna—:nelizing

173 L

1600
o\

- Devices at
20’ spacing

CW20-5TR -

>
>

" " See TCP(I-50
48" x 48 for traffic .\
control
devices g )

Traffic
~—See TCP(1-4a) for lane Operations
for lane closure details if a Division

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

st AT TRAFFIC CONTROL PLAN
LANE CLOSURES FOR
DIVIDED HIGHWAYS

closure: |
E“- 4} |4} &< See TCP(1-5a)

for advonce

warning signs
for lane closure :
See TCP(1-5a) RAMP

for advance CLOSED

9 ing st
TP (1-50) seeRote 1 TCP (1-50) for iR elomure ] TCP (1-50) HEARP.SD TCP(1-5)-18

48" x 48"

10: 35: 41 AM

FILE topl-5-18.dgn on: [oxs ons o

ONE LANE CLOSURE LANE CLOSURE NEAR EXIT RAMPS LANE CLOSURE NEAR ENTRANCE RAMPS Ooor_reorvery iz | o o] o } e

1 REVISIONS 6443(36] 001 US 59,ETC.

FILE: T: \LFKTROPS\maintenance contracts\PLANS\2023 Jobs\RMC 6443-36-001 (11 Afmthos "INVt d shumdbrastorerts-91 -fg. dgrorrect resuits or domages resuiting from its use.
Median

DATE:5/4/2023
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DocuSign Envelope ID: CCD26417-A68F-478A-B44B-30DF4CE927D0

Warning sign TABLE 1
ond rumble strip Flagger fo % of Rumble GENERAL _NOTES LEGEND
sequence in Fl ADT = P -
opposite direction) (Leng?gqc?ferwork f::;';s . 1. Each Rumble Strip Array should ezz=z=2 | Type 3 Barricade @@ |Channelizing Devices
> is some 0S8 below. " Areq) consist of three rumble strips spaced R Truck Mounted
§.§ k < 4,500 [ center to center at the spocing shown I3 [ Heovy work venicie @ | artenvator (Tva)
P 1/8 Mile > 4' 500 2 | I in Table 2, placed transverse across Trailer Mounted Portable Changeable
»E Z 3'500 . G the lane gt locations shown. Flashing Arrow Panel Message Sign (PCMS)
25 . ’
t8¢ i i Ffic FI
g.3 - |74 Mite 3 3,500 2 . 2. The CHI7-2T "RUMBLE STRIPS AHEAD" 2 |sion <o [ rortic Frow
S+ w 1 - sign should be locoted ofter the Flag U_O Flagger
e - 172 Mile $ §'§8§ & . :g CW20-1D "ROAD WORK AHEAD sign and Q
2% 2% Z ° « |3 spaced as shown. 1f troffic is
B r | Mile < 1,600 ! § % § observed to be queuing, or is D»:Lq:m. Susgested Mo:tnun Ninimun
Yo > 1,600 2 . expected to queue beyond the Rumble b i pacing o Sign Suggested
2oz 5 - 5 7 ; & | | . |7 Strips, the CWI7-2T sign and the osteg|Formutal  Toper Lengtns Cnonnelizing | gpacing [Longitudingl
2% o o > 1 Mile N/A 2 * % Devices vy Buffer Spoce|
323 ] k] '- first Rumble Strip Array may be * T o o D,“X “p"
'£§3 e L e @ located upstream of the CW20-1D orfset|of Fsetlorfset| Taper | Tangent | 0'STONC®
§§: _8 - .8 »| sign as necgssory to provide 30 5] 150°] 165'] 180" 30 60" 120" 30"
208 @ @ k needed worning. [ 55 |- &5 [205- 225 2as| 35° [ 70" | 160 120"
'E"g .. 3. Temporary Rumble Strips will be 40 265: 295: 320: 40: 80: 240: '55:
§58 4 — considered subsidiory to Item 502, 45 450°| 495" 540 45 92 320 195
=X | aond shal | be a product listed on the 50 500'| 550'| 600°| 50° 100" 400 240’
g:é’ " Compliant Work Zone Traffic Control 55 -ws | 550°] 605'] 660" 55" 110° 500" 295"
8332 ol —See note 8 Devices. 60 600" | 660 | 720'| 60" | 120" | 600" 350"
EP: s 4. Remove Temporary Rumble Strips before 65 650: 7'5: 780 65’ 130 700, 4'0,
B """ removing the advanced warning signs. 70 700" | 770°| 840 70 140 800 475
f\ét 75 750 | 825’ | 900" 75' 150° 900" 540’
:§§ | o 5. Temporary Rumble Strips should not
249 | | Pp— be used on horizontal curves, loose % Conventional Roads Only
5% ravel, soft or bleeding asphalt,
g3 - * gravel, %% Toper lengths have been rounded off.
§§§ Rumb e " DeayiLy rutted povements or unpoved L=Length of Taper (FT) W=Width of Offset(FT)
SLE ' X Strip < ) S=Posted Speed (MPH)
pr . N Array ‘ ' - . 6. Temporory Rumble Strips shall be
oé‘g i:;';g;e strip - (See — (» installed and mointained os TYPICAL USAGE
° note 1) — fact 's recommendations.
géﬁ (See note 1) IE —t ore ~ per menufacturer:s o VOBILE SHORT SHORT TERM | INTERMEDIATE | LONG TERM
;:% | | x 7. This stondard sheet shal | be used DURATION | STATIONARY | TERM STATIONARY| STATIONARY
aSg, x N in conjunction with other appropriate v v
3 N Rumble - TCP standard, TMUTCD typical application
R = Stri or project specific detail for the
sA% AfrID - roear
° rrays i .
38 - . (See ==
§5‘§ note 1) _—— 8. The one-lane two-way application may
5228 utilize o flogger, on Automated Flogger @ Signs are for illustrative purposes only. Signs
2 g% | | * Ass-s#onc? Device {(AFAD) or o Portable required moy vary depending on the TCP, TMUTCD
3«8 > Traffic Signal (PTS). Typical Application, or project specific details
= £ for the project.
N 9. Replace defective Temporary Rumble
3 . Strips as directed by the Engineer. % For posted speeds in excess of 65 MPH, it is
g|Rumdie Strip recommended that spacing is increased os speed
B|Array | — 10. Temporory Rumble Strips may be used 1imits incregse. Increasing space between rumble
] (See note 1) —_— on freeways or expressways bosed on strips will improve effectiveness.
3 The second e * | | engineering judgment and written
9 . . .
Q Rumble Strip y direction from the Engineer.
Z|Array is required CW17-2T
%]when the ADT . N 5 = 48" X 48"
8| threshoids in g (See note 2)
S|Table 1 indicate | § 5 x ° g
2] the need for 2 o S 3 3
glArrays. 3 | F Z I
P4
o c < | |
w v
g VI |[HID
2 A I i
2 : EAD/cwi7-21 - —
8 48" X 48" = Safoty
Eo' x {See note 2) TABLE 2 I Texas Department of Transportation 5‘12’,’,%’:,’:1
O]
8| | Approximate distance
3¢ | | 8 Speed between strips in
.ng Lt Angg llg“ an array
<
&t ; TEMPORARY RUMBLE STRIPS
-3.2 < 40 MPH 10
o
g WZ (RS-1a) WZ (RS-1b) ) doueu s 150
w8 <
8L WZ (RS) -22
Ly - 60 MPH 20" FILE: wzrs22.dgn on: TXDOT [oks TxDOT [ow TxDOT_[cka Tx0OT
S7
= (©Tx00T  November 2012 conr_[sect] Jos | HIGHNAY
R RUMBLE STRIPS ON ONE-LANE RUMBLE STRIPS FOR LANE CLOSURE R 6443(36] 001 | Us 59,ETC.
i i ’ 2-14 1-22 p1ST COUNTT SHEET NO.
g TWO-WAY APPLICATION ON CONVENTIONAL ROADWAY > 65 MPH * 35 ptt A T } “
ou —
il
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No warranty of any
ility for the conversion

TxDOT ossumes no responsi

The use of this stondord is governed by the “"Texos Engineering Practice Act”.
is made by TxDOT for any purpose whotsoever.

DISCLAIMER:

ki

-001 (1 Pfuttihe1Stomoond T @tber gkt s) ou{ﬁ.{ncorrec’ results or domages resulting from its use.

10: 35:46 AM
FILE: T:\LFKTROPS\maintenance contracts\PLANS\2023 JObS\RMC 6443-36.

DATE: 5/4/2023

GENERAL NOTES FOR ALL ELECTRICAL WORK

1. The location of all conduits, junction boxes, ground boxes, and electrical services is 8
diagrommatic and moy be shifted to occommodate field conditions.

2. Provide new and unused materials. Ensure that gl materials ond installgtions comply with
the applicable articles of the National Electrical Code (NEC), TxDOT standards and
specifications, National Electrical Manufacturers Association (NEMA), and ore |isted by
Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such
os Canadian Stondord Association (CSA), Intertek Testing Services NA Inc., or FM Approvals
LLC can be considered equivalent to UL. Where reference is made to NEMA |isted devices,
[nternational Electrotechnical Commission (IEC) Iisted devices will not be considered an 9.
acceptable equal to o NEMA listed device. Acceptable devices moy have both a NEMA and IEC
listing. Foulty fabrication or poor workmanship in any material, equipment, or installation
is justification for rejection. Replace or reinstall rejected material or equipment at no
additional cost to the Deportment.

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

4. Provide the following test equipment gs required by the Engineer to confirm compliance with
the contrgct and the NEC: voltmeter, ommeter, megohm meter (1000 volt DC), ground resistance
tester, torque wrenches, ond torque screwdrivers. Enmsure qll equipment has been properly 10.
calibroted within the last year. Provide calibration certification to the Engineer upon
request. Operate test equipment during inspection as requested by the Engineer.

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

6. When required by the Engineer, notify the Department in writing of materials from the
Material Producers List (MPL) intended for use on each project. Prequalified materials are
listed on the MPL on TxDOT's website under “Roadway [Ilumination and Electrical Supplies.”

No substitutions will be allowed for materials on this Iist.
CONDUILT
A. MATERIALS 2.

1. Provide conduit, junction boxes, fittings, and hardware as per TxDOT Departmental Material
Specification (DMS) 11030 "Conduit” ond Item 618 “"Conduit” of TxDOT's “Standard Specifications
For Construction And Maintenance Of Highways, Streets, And Bridges, " latest edition. Provide 3.
conduits Iisted under Item 618 on the MPL under "Roadwgy Il lumination and Electrical Supplies.”
Provide conduit types according to the descriptive code or as shown on the plans. Do not
substitute other types of conduits for those shown. Provide liquidtight flexible metal conduit 4
(LFMC) when flexible conduit is called for on galvanized steel rigid metallic conduit (RMC)
systems. Provide |iquidtight flexible nonmetal lic conduit (LFNC) when flexible conduit is
called for on polyvinyl chloride (PVC) systems.

2. Provide galvonized steel RMC for all exposed conduits, unless otherwise shown on the plans. 5.
Proper |y bond all metal conduits.

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

7.

AWG | 3 CONDUCTORS | 5 CONDUCTORS | 7 CONDUCTORS

=1 [ 10" x 10" x 4" | 12" x 12" x 4" | 16" x 16" x 4" s

w2 | 8" x8"x4" 10" x 10" x 4" | 12" x 12" x 4"

#4 | 8 x8 x4 10" x 10" x 4" | 10" x 10" x 4"

%6 | 8" x8" x4 8" x 8" x4" | 10" x 10" x 4°

w8 | 8" x 8 x4 e x 8" x 4 B x 8" x 4" X
10.

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

12,

5. Provide hot dipped galvanized cast iron or sand cast aluminum outlet boxes for z
junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cast

qaluminum boxes. Size outlet boxes according to the NEC. 13,

6. Do not use intermediote metal conduit (IMC) or electrical metallic tubing (EMT)
unless specifically required by the plan sheets. When EMT is called for, provide
junction boxes made from galvanized steel sheeting, listed and approved for outdoor
use, unless otherwise noted on the plans. Size all galvanized steel junction boxes 14,
in accordance with the NEC. Provide junction boxes for IMC conduit systems that meet
the same requirements for junction boxes used with RMC systems.

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

Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only
a flat, high tensile strength polyester fiber pull tape for pulling conductors through
the PVC conduit system. When galvanized steel RMC elbows are specifically called for in
the plans and any portion of the RMC elbow is buried less than 18 in., ground the RMC
elbow by means of @ grounding bushing on a rigid metgl extension. Grounding of the rigid
metal elbow is not required if the entire RMC elbow is encased in a minimum of 2 in. of
concrete. PVC extensions are al lowed on these concrete encased rigid metal elbows. RMC or
PVC elbows are subsidiary to vaorious bid items.

When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal
conductors gccording to Item 622 “Duct Caoble.” At the Contrgctor’'s request and with gpproval by
the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
conduit bid under Item 618. Ensure bored HDPE substituted for PVC is schedule 40 ond of the same
size PVC called for in the plans. Ensure the substituted HDPE meets the requirements of Item 622,
except that the conduit is supplied without factory-installed conductors. Make the transition of
the HDPE conduit to PVC (or RMC elbow when required) at the bore pit. Provide conduit of the size
and schedule as shown on the plans. Do not extend substituted conduit into ground boxes or
foundations. Provide PVC or galvanized steel RMC elbows as called for at all ground boxes and
foundations.

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

CONSTRUCTION METHODS

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

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

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

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

When placing conduit in the sub-grade of new roadways, backfill all trenches with excavated
mgterigl unless otherwise noted on the plons. When plocing conduit in the sub-bose of

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

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

During construction, temporarily cap or plug open ends of all conduit and raceways immediately
ofter installation to prevent entry of dirt, debris aond animals. Temporary cops constructed of
durable duct tape are allowed. Tightly fix the tape to the conduit opening. Cleon out the
conduit ond prove it clear in accordonce with Item 618 prior to installing any conductors.

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

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

Install o bonding jumper from each grounding bushing to the nearest ground rod, grounding lug,
or equipment grounding conductor. Ensure all bonding jumpers are the some &ize as the equipment
grounding conductor. Bonding of conduit used 0s o casing under roadways for duct cable is not
required, if the duct extends the full length through the casing

At all electrical services, install g 6 AWG solid copper grounding electrode conductor. g
I Texas Department of Transportation Standard

Traffic
Operations
Division

Ploce conduits entering ground boxes so thot the conduit openings ore between 3 in. and 6 in.
from the bottom of the box. See the ground box detail on sheet ED(4).

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

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

ELECTRICAL DETAILS
CONDUITS & NOTES

paint as an alternative for materials required to be galvanized. FILE:

ED(1)-14

\ Tov o
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Conduit Spacer

i Strut Type o
(mount ing shoe) Stainless steel <7§c'm<:r$ie
irder — Bridge or hot dipped ¢ ructure
€ Girder | € Giraer Dech galvonized LlE :;\
Condui t- - Conduit Strap .

| | Expansion Anchors %" Stainless

& Threaded Rods

| TL \/ ¢ %" D:me#er\;'

i+ Concrete
Structure

steel expansion
anchor. Anchor
depth 1" min.,

No warranty of any

|

|/ %

| Hot -dipped
|

|

5 \
§ |
H
8 ‘ .
- . ondui t- 1 Y" mox.
e I | [ Py | e Ye———Stainless steel
£ Rigid Metal golvonized M R R
N \ . Conauit (RMC) malleable expansion anchor: Congui t Mounting
8 m|x . conduit strap for conduit /2 Channel (B-1ine, R
- | '@ Conduit —jo up to 1 Y4" use Kindorf, Unistrut &[&
2, - Clamp ~——See "HANGER a" dia. anchor. or equal) (Hot dip
b | ASSEMBLY DETAIL" For conduits 1 " @
3 ‘ 2 galvanized)
s = ' to 2" use %" dia.
F | L | anchor.  Anchor
depth 1" min.,
8 | Conduit Mounting | V7
H Channel 172" mox.
; | ‘
. \ |
5 | | CONDUIT MOUNTING OPTIONS
H ] I Attachment to concrete surfaces
- See ED(1)B.2
5 B "SPAN" 6"
= Min Min
Varies

CONDUIT HANGING DETAIL Wing Wall

Expansion
Fitting

F Br idge Deck

CONDUIT MOUNTING CHANNEL
"SPAN" WY X H T
less than 2’ 1 %" x 1 %" 12 Ga. Ner =2 2|
e e " " %" Dia. Min.
2°-0" to 26" |1 %" x1 % 12 Go. Exmansion
>2'-6" 10 3'-0" (1 %" x 2 %" | 12 Ga. Anchor

The use of this stondord is governed by the “"Texos Engineering Practice Act”.

kind is made by TxDOT for any purpose whotsoever.

-001 (1 Pfutihe1Stomoond T @tber atmmts) ou{gﬂncorrec’ results or domages resulting from its use.

Hex Nut, Split Lock

Washer & Flot Wosher TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL

Hex Nut

DISCLAIMER:

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

Threaded Coupler Nut

EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT

Hex Nut

1. Use torque controlled mechanical expansion anchors that are opproved for
use in cracked concrete by the International Code Council, Evalugtion
Service (ICC-ES). The chosen anchor product shall have o designoted
ICC-ES Evaluation Report number, and its approval status shall be
maintained on the ICC-ES website under Division 031600 for Concrete
Anchor's.

Rigid Metal
Conduit (RMC)

%" Dia.
Threaded
Rod

Hex Nut, Split Lock 2. Unless otherwise approved by the Engineer: do not use adhesive anchors;
Washer & Square or do not use expansion anchors that are not included in the ICC-ES approval
Oversized Cut Washer 1ist; ond do not use expansion anchors that are only approved for use in
uncracked concrete.

Conduit
Mount ing

Channel \

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

application in morine environment, both the anchor body and expansion - Traffic
wedge shall be stainless steel. g Operations
I Texas Department of Transportation Standard

\ Conduit

\Hex Nut, Split Lock 4

Washer & Flat Washer

Mount ing B
e Chonnel

Install onchors as shown on the plons ond in accordance with the anchor
monufacturer’s published installation instructions. Arraonge a field
demonstration test to evaluate the procedures and tools. The test shall
be witnessed and approved by the Engineer prior to furnishing anchors on

the structure. ELECTRICAL DETAILS
5. Prior to hole drilling, use rebar locator to ensure clearing of existing CONDUI T SUPPORTS

deck strands or reg'nforcemem. Install oncnor's to ensure a minimum effective
embedment depth, (Nef), os shown. Increose (Nef)os needed to ensure sufficient
HANGER ASSEMBLY DETAIL thread length f;r prop’er torqueing and tightening of anchors.

10: 35: 48 AM

6. Use anchors of minimum 1600 Lbs tensile capocity (minimum of steel, concrete ED (2) = I 4

breakout, and concrete pullout strengths as determined by ACI 318 Appendix D) [Fi& €d2-14.dgn on:_TxDOT_[ox: TxDOT [oms TXDOT_[cx: Tx0OT

ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT at the required minimum embedment depth (Mef). No lateral loads shall be (@©Tx00T October 2014 conr_[sect] Jos | HIGHNAY

introduced after conduit installation. REVISIONS 6443[36] 001 | US 59,ETC.

FILE: T:\LFKTROPS\maintenance contracts\PLANS\2023 JObS\RMC 6443-36.
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DocuSign Envelope ID: CCD26417-A68F-478A-B44B-30DF4CE927D0

ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION
1. Provide Type XHHW insuloted conductors in accordance with Departmental Material 12. Provide and install o separate stranded equipment grounding conductor Seal between
z§ Specification (DMS)11040 “"Conductors” and Item 620 “Electrical Conductors.” Provide (EGC) in all conduits that contain circuit wiring of 50 volts or more. duct ith
S conductors as |isted on the Material Producers List (MPL) on the Department web site Unless shown elsewhere, size the EGC to be the same size as the largest o :clfrsm“"s. Heat Hot melt “C" ¢lomp
5% under "Roadway Illumination and Electrical Supplies” Item 620. Color code insulated current carrying conductor contained in the conduit. Ensure all EGCS ° eT odhesive Shrink adnesive type conhector
2 conductors in conformance with the NEC. Identify grounded (neutral) conductors with are bonded together at every accessible location. For traffic signal tape. Tape to Tube tape
t8¢ white insulotion. Identify grounding conductors (ground wires) with green insulation installations, provide a minimum size 8 AWG EGC. The EGC is paid for extend past end \
903 or bare conductors. Identify ungrounded (hot) conductors with any color insulation under Item 620. |°f 'UD'I“Q_ by
5, except green, white, or gray. Keep color scheme consistent throughout the wiring /8" to'/a
>TE system. Identify conductors 6 American Wire Gauge (AWG) and smaller by continuous C. TEMPORARY WIRING
88 color jocket. Identify electrical conductors 4 AWG ond lorger by continuous color
§ jocket or by colored tope. When identifying conductors with colored tope, mark at 1. Instoll temporary conductors ond electrical equipment in occordance with
'.:‘t least 6 in. of the conductor’s insulation with half laps of tape. the NEC article "Temporary Installations” and Department standard sheets.
T o
258 2. Provide o s0lid copper 6 AWG grounding electrode conductor to bond the electrical 2. Provide o ground foult circuit interrupter (GFCI) for power outlets for
Py service equipment to the concrete encased grounding electrode or the ground rod at portable electrical equipment, power tools, ice machines, ice storage bins Increase
.‘:‘és‘, the service location. Connect the grounding electrode conductor to the ground rod ond refrigerotors located outdoors at grade. GFCI may be ony one of the insulation
8 with a UL listed connector in accordance with DMS 11040, Connect the grounding following: molded cord and plug set, receptacle, or circuit breaker type. diameter with
o, electrode conductor to the concrete encased grounding electrode as shown in the hot melt
a_ g plans. 3. Use listed wire nuts with factory opplied sealant for temporaory wiring adhesive tape.
3 N . . where approved. Tape to extend
e 3. Where two or more circuits are present in one conduit or enclosure, permanently 2" Mi past end of
§§ identify the conductors of each branch circuit by attaching a non-metallic tag 4. Enclose conductor splices within g listed enclosure or ground box, Or ensure eriol tubing by
£2% around both circuit conductors at each accessible location. Provide tags with the splices are more thon 10 ft. above grade vertically ond more than 5 ft. ov P Yo" to /"
9oy two straps, large enough to indicate circuit number, letter, or other horizontally from any metal structure. Where installing temporary conductors
St identification os shown in the plans. Print circuit identification on the tag in areas subject to vehicle traffic or mobile construction equipment, ensure
335 with g permonent marker. the vertical clearance to ground is at least 18 ft, when measured at the
2x? lowest point. Ground messenger wires that support power conductors in SPLICE OPTION 1
2 4. Use listed compression or screw type pressure connectors, terminal blocks, or conformance with the NEC. .
e split bolt connectars for splicing gs specified in DMS 11040, Use hot melt Compression Type
gh adhesive tape to fill the gap and seal the ends of heat shrink tubing. Provide 5. Protect ond when necessary repair any existing electrical conduits uncovered
*g§ UL listed gel-filled insulating splice covers. Splicing materials, insulating during the construction process in a timely manner and in conformance with
F34 materials, breokaway disconnects, splice covers, and fuse holders are the NEC.
gg'él subsidiary to various bid items.
3
““;’ B. CONSTRUCTION METHODS GROUND RODS & GROUNDING ELECTRODES
>00
805 1. Use only a flat, high tensile strength polyester fiber pull tape for pulling A. MATERIAL INFORMATION
.,E conductors through the conduit system. After installing conductors in conduit, Seal bet Heot
s perform conductor pull test. If a conductor cannot be freely pulled, make any 1. Provide and install a grounding electrode at electrical services. Provide oggducfo;‘,’ze;im Shrink
gg needed alterations or repairs at no additional cost to the department, Perform ground rods according to DMS 11040 and the plans. Larger dicmeter or |onger hot melt adhesive Hot melt Tube
N insulotion resistonce tests in occordance with Item 620. Coordinate with the length rods may be called for in some specific locations, see the individual tape. Tape to adhesive
g‘gﬁ Engineer to witness the tests. plans sheets. Concrete encased grounding electrodes may be colled for in ex?ev:\d past end +ape Split bolt
e .. . L. specific locations including electrical service, see individual plon sheets. of tubing b
8 2. Leave 2 ft. minimum, 3 ft. maximum length for each conductor up to the splice in of, tubing by
296 ground boxes. Leave 3 ft. minimum, 4 ft. moximum length of conductor in ground 8" to Ya
3 boxes when pulled through with no splice. Leave | ft. minimum, 1.5 ft. maximum B. CONSTRUCTION METHODS
k3 length of conductor ot enclosures, weatherheads ond pole bases. 1. Furnish ouxiliary ground rods for.lidﬁfninq protection and insfgll in soil,
&2% 3. Make splices only in junction boxes, ground boxes, pole bases, or electrical concrete, or both, as called for in the plans. For ground rods installed
w3 enclosures and use only |isted compression or screw type pressure connectors, in concrete, ensure the connection of the conductor to the ground rod is
Zg0® terminal blocks, or split bolt connectors. [nsulate splices with heavy wall reodily accessible for inspection or repairs. For ground rods installed in
a= % heot shrink tubing or gel-filled insuloting splice covers to provide a s0il, ensure that the upper end is between 2 to 4 in. below finished grade.
@ c watertight splice. Overlap conductor insulation with heat shrink tubing a R . . Wrap split bolt Increose
3 «§ minimum of 2 in. past both sides of the splice. Where heat shrink tubing 2. Do not ploce ground rods in the some drilled hole as o timber pole. O ahor Wit o —] insulotion
= may not snrink sufficiently to provide o wotertignt seal oround the individugl L ) connector with, e O diometer with
conductors, prior to heating the tubing, increase the diameter of the conductor 3. Install ground rods so the imprinted part number is at the upper end of ';'°’ "‘f" oov:es;ve hot melt
5 insulation using hot melt adhesive tape to provide o watertight seal between the rod. h°°f sg ?r: ?c 2% Min. - adhesive tope.
< the individual conductors and the heat shrink tubing. Ensure the tape extends . . eat shrink from - 2" Min, Tape to extend
| past the heat shrink tubing. Use hot melt adhesive tape to fill the gap and 4, Remove all non-conductive coatings such as concrete splatter from the rod sharp edges over | ap over lap paost end of
seal the ends of heat shrink tubing. Heat shrink tubing that appears to have at the clomp location. Iﬂ.bmglby
been burned, or overheated, is considered defective and must be replaced. . . . o to V"
5. Route all conductors as short and straight as possible for connection to
4. Size and install gel-filled insulating splice covers according to lightning protection ground rods. When a bend is required, ensure a minimum
manufacturer’s specifications when used in place of heat shrink tubing. radius bend of four inches for these conductors. SPLICE OPTION 2
5. Wire nuts with factory applied waterproof sealant may be used for 8 AWG or 6. Unless otherwise called for in the plans, protect grounding electrode Spl it Bolt Type
smal ler conductors in above ground junction boxes, but not in pole bases or conductors with non-metal lic conduit. When protecting grounding electrode
ground boxes. Install wire nuts in on upright position to prevent the conductors with metal conduit, provide ond install o grounding type bushing
accumulation of water. and proper |y sized bonding jumper on each end of the metal conduit.
6. Support conductors in illuminotion poles with a J-hook at the top of the pole. 7. Written outhorization is required before installing o ground rod in o
horizontal trench for rocky soil or a solid rock bottom.
7. When terminating conductors, remove the insulation and jocketing material without
nicking the individual strands of the conductor. Conductors with nicked individual
conductor strands or removed strands will be considered domaged. Snap- lock,
See through -
Replace conductors and cobles thot ore domaged beyond repoir or that foil on mo | ded coeer molded ¢lamp g op'e’,’a'{,’g,,s

insulation resistaonce test at no additional cost to the deportment. Division

I Texas Department of Transportation Standard

9. Do not repair domaged conductors with duct tope, electrical tape, or wire nuts,

Listed Screw Type
Use only approved splicing methods.

with gel-filled
insulating splice

Set Screw/Lug

openings. Leave unused openings factory sealed. Use prequal ified breakaway connectors L is.'.ed Scr'ew Type

as shown on the MPL. 0157 oY [ sweet wo.

FILE: T:\LFKTROPS\maintenance contracts\PLANS\2023 JObS\RMC 6443-36.
®

P
< . . for making
o 10. Do not terminate more than one conductor under a single connector, unless the B cover
M connector is rated for multiple conductors. Do not exceed the pressure connector’s connectons ELEC TRICAL DETA I LS
2 listing for moximum number ond size of conductors al lowed.
8 CONDUCTORS
11, Instal | breakaway connectors on conductors bid under Item 620 whenever those
. conductors pass through a breakaway support device. Follow manufacturer’s
Y instructions when terminating conductors to breakaway connectors. Properly torque ED (3) - I 4
8 threaded connections. Proper terminotions ore critical fto the sofe opergtion of
S breckoway devices. Trim waterproofing boots aon breckawoy connectors ta fit snugly FILE: ed3-14.dgn on: TXDOT [oks TxDOT [ow TxDOT_[cka Tx0OT
N around the conductor to ensure waterproof connection. Only one conductor may enter P PT ©71x00T _ October 2014 covr Jseer]  wm | WIGHNAY
w g single opening in g boot. Provide wgterproof boots with the correct number of S L lCE 0 lON 3 REVTSIONS 6443 36\ 001 ‘ US 59,ETC
- L ETC.
=
<
o
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Reinforeing GROUND BOXES
25 ____J-Z Class A S A. MATERIALS
5 Wpypy)|m T T T~ — -~
Sa f 10" ttyp) \ Concrete Apron 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
5% | h (when required) Apron-Ful | accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
:% A | 10", A Depth of box Item 624 "Ground Boxes."
coo I (typ),
o3 L P 2. Provide Type A, B, C, D, and E ground boxes as shown in the plans, ond as |isted on
55n STr--ZZPF =D G-z zZ11= . the Material Producers List (MPL) on the Deportment web site under "Roadway IIlumination
s+r r 9" Aggregate
25-— " Fill (3) and Electrical Supplies,” Item 624.
« I Y
:g I : Ground 3. Ensure ground box cover is correctly labeled in accordance with DMS 11070,
s box
2 . ! I Conduit or 4. Provide larger ground boxes in accordance with Item 624 and as shown in the plans.
(‘*2.. P duct cable
-9§3 —_——— - — - ; ) B. CONSTRUCTION METHODS
«a20f (T —-—-—=F===== -
sor 1. Remove all gravel and dirt from conduit. Cap all conduits prior to placing aggregate
&-8 ? ond setting ground box. Provide Grade 3 or 4 coadrse aggregate gs shown on Table 2 of
?3 Item 302"quregafes for Surface Tr:eo#mems. " Ensure aggregate bed is in place ond at
.Cg PLAN VIEW SECTION A - A !.gg's_;ozﬁéncnes deep, prior to setting the ground box. Install ground box on top of
3y
‘>89 2. Cost ground box aprons in plaoce. Reinforcing steel moy be field bent. Ensure the depth
ow
§,.: APRON FOR GROUND Box of concrete for the gpron extends from finished grade to the top of the oggregate bed
335 under the box. Ground box aprons, including concrete and reinforcing steel, are
qxP subsidiary to ground boxes when called for by descriptive code.
2. (1) Uniformly space ends of conduits within the ground box. Position ends of conduits so
] that ground box walls do not interfere with the installation of grounding bushings 3. Keep bolt holes in the box clear of dirt. Bolt covers down when not working in ground
ggt or bell end fittings. boxes.
o
B‘fg (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
92§| conduits so grounding bushings and bell end fittings con easily be installed.
g38 (3) Ploce aggregate under the box, not in the box. Aggregate should not encroach on the
§§o; interior volume of the box. 5. Temporarily seal all conduits in the ground box until conductors are instal led.
oa -~
°§: (4) Install a grounding bushing on the upper end of all RMC terminating in a ground box. 6. Permanently seal conduits immediately after the completion of conductor installation
2 Ground RMC elbows when ony port of the elbow iS less than 18 in. below the bottom of ond pul | tests. Permaonently seal the ends of all conduits with duct seal, expandable
ot 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 tgpe as @ permanent conduit sealont.
b: conduits terminating in o ground box. Do not use silicone coulk as g sealant.
5
g"ﬁ 7. When g ground rod is present in g ground box, bond all eguipment grounding conductors
‘”ég together and to the ground rod with |isted connectors.
@
=%
£ o, 8. When a type B or D ground box is stacked to meet volume requirements, it is allowable
o3 to cut an appropriately sized hole for conduit entry in the side wall at least 18 inches
o8 below grade.
Ea
S’g GROUND BOX DIMENSIONS 9. If on existing ground box in the contract has a metal cover, bond the cover to the
22082 equipment grounding conductor with o 3 f+. long stranded bonding jumper the same size
3= H P . T N ol
3 as the grounding conductor. The bonding jumper is subsidiory to vaorious bid items.
a E§ TYPE OUTSIDE DIMENSIONS (INCHES) Verify existing ground boxes with metal covers are shown on the plons, with notes
3 x . jh H
ol (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 port
3 A 12 X 23 x 11 of the contract, the Engineer moy direct the Contractor to bond the metal covers,
i identifyi the specific boxes in writing. This work will be paid for separately.
H| B 12 X 23 X 22 e < Y
Py 11. Bond metal ground box covers to the grounding conductor with o tank ground type lug.
3 16 X 29 X 11
< C
@9
Q D 16 X 29 X 22
3
9 E 12 X 23 x 17
8
S
©
o
o
o
P4
ol
3
a
3 iols o -
8 GROUND BOX COVER DIMENSIONS Bolt " g Taite
Operations
£ for head Division
& DIMENSIONS  (INCHES) — _ I Texas Department of Transportation Standard
ol TYPE P AV T
K
H § H 1 J K L M N I
<]
& A B&E |23} 23 |1 13| 97 5Ys | 1Y
% . /A 3|13 | 9 s ' % For cover logo ‘ ELECTRICAL DETAILS
b cC&D ! 30 Va| 1T V2 11 13} 6 1% and Iabeling
i3 30 Ve /a V2 a '/a Ya % rouirenents. GROUND BOXES
- e
g PLAN VIEW END SIDE
"
g ED(4)-14
(g} FILE: edd-14.dan on: TXDOT [oks TxDOT [ow TxDOT_[cka Tx0OT
s7
Y GROUND BOX COVER ©Tx00T_October 2014 conr_[sect] Jo8 | HIGHNAY
. REVISIONS 6443]36] 001 | US 59,ETC.
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ELECTRICAL SERVICES NOTES

vl o The RetTona: E e Tao! Toss EC ona Rorione: Liscrrice; wanutocnucers  SERVICE ASSEMBLY ENCLOSURE MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS

Association (NEMA) standards. Ensure material is Underwriters Laboratories (UL) |isted.
Provide ond install electrical service conduits, conductors, disconnects, contactors,

circuit breaker panels, and branch circuit breakers as shown on the Electrical Service
Data chort in the plons. Foulty fabrication or poor workmonship in moterial, equipment,

1.Provide threaded hub for all conduit entries into the top of enclosure. 1.Field arill flange-mounted remote operafror handle if needed, to
ensure handle is lockable in both the "On" ond "Off" positions.
2.Type galvanized steel (GS) enclosures may be used for Type C panelboards

»
c S
§2
o - e .
i ona for Type D and T services that do not use an enclosure mounted 2.Wnhen the utility compony provides o transformer lorger thon 50 KVA
k33 or installation is justificatfon for rejection. Where manufacturers provide worronties e i1 or lighting contactor. Provide GS enclosures in accordance with verify that the ovailable foult current is less than the circuit
2E ond guarontees 0s a customary trade practice, furnish these to the Stote. ws noao, 11082, 11083, and 11084. breaker’s ampere -merrum-nq capacity (AIC) rating and proyide
€ i ' : documentation from the electric utility provider to the Engineer.
Po3] 2.Provide electrical services in occordance with Electrical Details stondord sheets, 3.Provide aluminum (AL) and stainless steel (SS) enclosures for Types A, C,
5€, Deportmentol Materiol Specification (DMS) 11080 “"Electrical Services, "DMS 11081 and D in accordance with DMS 11080, 11081, 11082, 11083, and 11084. Do
a4 “Electrical Services-Type A," DMS 11082 "Electrical Services-Type C," DMS 11083 not paint stainless steel. 4 ' ' ' PHOTOELECTRIC CONTROL
35% :E:ec:rfco: gervfces';yge ?'; (gng_nogg IE:%E;‘:‘-’:'uégﬁﬁzf'lérién-ng? :'!‘235 1.Provide photocell as Ifsted on the MPL. Move, adjust, or shield the
ectrical Services-Pedesta ar i vices f : i f . . y ,
2 Standard Specifications. Provide el'ecfrlcal service types A, C, and D, as |isted “‘E&‘;V{‘.’Ssseﬁﬁ'?:oggfVBgené':sLrirv'?égs’c"éege&gsggfysgfc?zez."szgés’;s"gﬁom photocel | from stray or ombient night time light to ensure proper
T o on the Material Producers List (MPL) on the Department web site under "Roadwaoy in the PS descriptive code, provide on AL enciosure. operation. Mount photocell facing north when practical. Mgum top
0= C Illuminotion ond Electrical Supplies,” Item 628. Provide other service types 0s ' . of pole photocells as shown on Top Mounted Photocel | Detail.
=27 detailed on the plans,
Y :
S
';§§ 3.Provide all work, materials, services, and any incidentals needed to install a
gav complete electrical service os specified in the plons.
Slw
;3“’ 4.Coordinate with the Engineer and the utility provider for metering and compliaonce
with utility requirements. Primary I-ne extensions, connection charges, meter
';”g charges, aond other charges b¥ the utility company ' o provide power to '1he location * ELECTRICAL SERVICE DATA
§5 are pald for in accordance with Item 628. Get opprovol for the costs associated - - -
._ub with these charges prior to engaging the utility company to do the work. Consult Elec. Plan Service| Service Safety Main Two-Pole Panelba/ Branch Branch Branch KVA
goy with the utility provider to determine costs ond requirements, and coordinate the Service | Sheet Electrical Service Description Conduit|Conductors| Switeh [ Ckt. Bkr. |Contractor [Loadcenter Circuit Ckt. Bkr, [Circuit| /oo
Se3 work as approved. 1D Number *%Size [ No./Size | Amps | Pole/Amps Amps Amp Rating 10 Pole/Amps | Amps
§S§ 5.The enclosure monufacturer will provide Master Lock Type 2 with brass tumblers SB 183 289 | ELC SRV TY A 240/480 100(SS)AL (E)SF (U) 2" 3/#2 100 2P/100 100 N/A Lighting NB 2P/40 26 28. 1
L keyed #2195 for all custom electrical enclosures, Installing Contractor is to Lighting SB 2P/40 25
T provide Master Lock #2195 Type 2 with brass tumblers for "off the shelf" Underpass 1P/20 5
2§3 enclosures. Master Lock #2195 keys and locks become property of the State.
...,‘g Unless otherwise opproved, do mot energize electrical service equipment until
B‘g" locks aore installed. NB Access 30 ELC SRV TY D 120/240 060(NS)SS(E)TS(0) 1 Ya" 3/86 N/A 2P/60 100 Sig. Controller 1P/30 23 5.3
T T
E§| 6.Enclosures with external disconnects that de-energize all equipment inside the 30 Lumingires 2P/20 9
g’m enclosure do not need o dead front trim. Protect incoming Iine termingtions from cCcTv 1P/20 3
§$o; incidental contact as required by the NEC.
gg@ 7.When galvonized 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" 3/46 N/A N/A N/A 70 Flasnfno Beacon 1 1P/20 4 1.0
@ % stainless steel moy be used. Flashing Beacon 2 1P/20 4
> T = =
N3 B.Provide wiring ond electrical components rated for 75°C. Provide red, black, * Example only, not for construction. All new electrical services must have
N ond white colored XHHW service entromce conductors of minimum size 6 emerican electrical service doto chart specific to that service as shown in the plans. Standard 3-prong
ggﬁ Wire Gauge (AWG). Identify size & AWG conductors by continuous color jacket. . . e . - . - photocel |
+ % Identify electrical conductors sized 4 AWG ond lorger by continuous color %% Verify service conduit size with utility., Size may change due to utility meter receptacie A . .
é jqckef or by colored tope. Mark at least 6 inches of the conductor’s insulotion requirements. Ensure conduit size meets the National ELectrical Code. ond photocel | Conduit mount ing
2 xﬁ with half lops of colored tope, when identifying conductors. Ensure eoch serv-oe P! channel (Unistrut,
£- ol entronce conai;c?or exits through @ separately bushed non-metallic opening in the Kindorf, B-line
2 weatherhead, The lengths of the conductors outside the weatherhead are to be or equal)
'3; 12 inches minimum, 18 inches moximum, or as required by utility. EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
Py galvonized,
§5‘§ 9.All electrical service conduit ond conductors attached to the electrical service ELEC SERV TY X XXX/XXX XXX (XX) XX (X) XX (X) cast iron,'
_2.,2 -nclud-ngrfhe riser or the elbow below ground are sws-d-ory to the electrical - T T T or sond cost GI
<L~ service. For an underground u?-l-fy feed, all service conduit and conduc?ors after . ©
§'- % the elbow, including service conduit and conductors for the utility pole riser Schematic Type oluminum outlet Mgun; ';r.'o;‘gg;;ed
3 3§ when furnished by the Contractor, will be paid for separately. Service Voltage V / V box with cover. from the top of
Zl10.Provide rigid metal conduit (RMC) for all conduits on service, except for the . . the pole or 18
_| 772 inl PvC conduit containing the electrical service grounding electrode Disconnect Amp Rating Vo RM to 20 feet above
3 conductor. Size the service entrance conduit as shown in the plans. Ensure 000 indicotes main lug only/ Snduit, bend finished grade
7 conduit for branch circuit entry to enclosure is the same size as that shown Typically Type T o provide V" or as directed
Eq | on the layout sheets for branch circuit conduit. Extend all rigid metal conduits _ to 1" clear f,' o by Engineer, ond
' a minimum of 6 inches underground and then couple to the type and schedule of (SS)= Sofety Switch Ahead of o Clearanc as ol lowed by
2]  the conduit shown on the layout for that particular bronch circuit. Install o Meter-Check with Utility between photo- utility company.
b4 grounding bushing on the RMC where it terminates in the service enclosure. (NS)= No safety Switch Ahead of cell and pole.
n . ter-Check with Utilit
Ql11.Use of liquidtight flexible metal conduit (LFMC) is allowed between the meter and Mete: ! ey
z service enclosure when they are mounted 90 to 180 degrees to each other. Size the Enclosure Type P Service
9 LFMC the same size as service entrance conduit. LFMC must not exceed 3 feet in GS= Galvanized steel ("off the shelf") Support
8 length., Strap LFMC within 1 foot of each end. LFMC less than 12 inches in length SS= Stainless steel (Custom Enclosure)See MPL
S need not be stropped. Each end of LFMC must have o grounding bushing or be AL= Alumi (Custom Encl )See MP
L= Aluminum (Custom Enclosure)See MPL
") terminated with a grounding fitting. The LFMC must contain a grounded (neutral) _ TOP MOUNTED PHOTOCELL
S conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is Photocel | Mounting Location
N required on all installed conductors, with at least six inches of free conductor . N [— Install duit st tmum 3 feet
ol movement demonstrated to the satisfaction of the Engineer. (E)= &gmgzaserv'ce/incwswe f:gﬂ"box‘x’g l;oo?smz:? mxs:')‘;cinq ee
z . un
I)h2.ensure all mount ing hardware and installation details of services conform to utility (Ty= Top of pole between straps supporting conduit.
g compony specifications. (L)= Lumingire mounted
2 (N)=  None/No Photocell or
g 13.For all electrical service enclosures listed under Item 628 on the MPL, the UL 508 Lignting Contactor Required » Traffic
4 enclosure mmufocniurers will pre?ore ?no submit a scnemo:ic drowin? unique to eoci:n s s T — g Operations
+ service. Before shipment to the job site, place the applicable Iaminated schematic ervice Support Type Division
§| orowings ond the lominated plan sheet showing the electrical service dato chort GC= Gronite concrete — I Texas Department of Transportation Standard
° used to build the enclosure in the enclosure’'s dato pocket., The installing contractor 0C= Other concrete
3 will copy ond lominote the octuol project plon sheets detoiling all equipment ond TP= Timber pole
3: branch circuits supplied by that service. Th: laminated plan §nee?s are to be placed sP- Steel pole
9o in the serv-ce enclosure’s document pocket. Reduce 11 in. x 17 in. plan sheets to
b3 8, in. x 11 in. before laminating. If the installation differs from the plan SF= Steel frame . ELECTRICAL DETAILS
&t sheets, the installing contractor s to redline plon sheets before lominating. oT= F;g'[esz‘ymg;?:r;s or paid
M Yy
sg 14.When providing on "Off The Shelf" Type D or Type T service, provide Iamingted plan EX= Existing pole SERVICE NOTES & DATA
& shee?s defo-l-ng equipment and branch c-rcu-ts supplied by that service. Reduce TS= Service on traffic
a 11 in. x 1T in. plon sheets to 82 in. x 11 in before laminating. Deliver these signal pole
"] drawings before completion of the work to the Engineer, instead of placing in PS= Pedestal Service
§t| enciosure thot has no door pocket. — ED (5)-14
S 0= Overhead Service Feed
3 7]15.00 not install conduit in the back wall of a service enclosurg where it would from Utility FiLes d5-14.dgn on:_Tx00T ‘\cn TxDOT\Dm‘TxDGT [exs Tx00T
N penetrate the equipment mounting panel inside the enclosure. rovide grounding - i (@©Tx00T October 2014 conT |[secT] JoB HIGHNAY
bk busnlngs on all metal conduits, and terminate bonding jumpers to grounding bus. v th:g’?‘rﬂn;?tlj?cijservuce Feed _I REVISTONS 6443[36] 001 | US 59,ETC
o ) Grouncl-no busn-nqs 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. oISt COUNTY \ SHEET NO-
8¢ LFK | ANGELINA,ETC. | 25
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Red insulation or
color code 6" length

N N of Line 1 or Line 2 120 | 240
Zg?o;nggég?égnlg th conductors’ insulation
oF Ling 1 of Ling with red tope where e
> e
5,5 conductors’ insulation conductor exM - ~
w9 with red tape where H——""1 weatherhead. N
5% conductor exM / M m
75, weatherhead. White insulotion or / \
€8¢ Vi Y2 color code 6" Iength ‘ |
‘\;“:’3 White insulotion or — 1, l of neutral conductors’ \ I
-4 color code 6" length | ( » 1 () insulation with white / @
5= of neutral conductors’ r tope where conductor \ |:| L__|/
28¢ vi |va insulation with white exits fhe weatherneod. — Y
rr tape where conductor | ~1-7
P —— @ exits the weatherhead. ‘ - ! - 94 - - -
Q- C
:?,E ‘ / | Two Photocell viewing | r ‘
33 L] | windows not shown but ® J— I¢]
sae — — required when photocel | | —
sov is Iisted os enclosure |
a-g o= mounted. Windows not — | ®
28 LLT6) required when photocel | r \
Lo is Iisted os pole top | )
§§ ( >—C| ) mounted. \ | ‘
cgs oo/ | |
£t ~ - \ ! \
53 e o |
| ® | i
o} 0
i | o | |
F13 | | o |
E31 @
41 | |
38% | G N + G N
°C§| | — | Grounding
g;: ‘ ‘ | l l Elec?rooel l
5 — 4
>00
oa~
se ! | | ! Typico! Typicor
2 | | 120 Volt 120 / 240 VoIt
‘g§ ‘ ! [ Broneh Circuit Branch Circuit
I _HH
Lﬁ | | Do not bond D) ¢
g y this bus to | | = N
- [ — .
S [ = ]J \ the enclosure{ -+ Grounding
— -l — — — — lectr
235 SN ow L= I Leets SCHEMATIC TYPE T
£- 5. NG Typical Typical Typical
w3 L =< ‘e 120 Volt 240 Vol t 120 / 240 Volt 1207240 VOLTS - THREE WIRE
o Branch Circuit Luminaire Branch Circuit R
o8 Grounding Typical Branch Grounding Typical Branch Bronch Circuit Galvonized steel-"Buy Off The Shelf"
§gg Electrode Circuits Electrode Circuit only. When required install photocell
EXY) top of the pole or on Ilumingire only,
‘_'ngé% no lighting contractor will be ins?o’l led.
2
L HEMATIC TYPE D - CUST
e SCHEMATIC TYPE A SCHEMATIC TYPE C 1204240 VOLTS - THREE WIRE
- THREE WIRE THREE WIRE
3

SCHEMATIC LEGEND
| | Safety Switch (when required)
2 Metef (when vjequired-verify with electric
utility provider)
3 | Service Assembly Enclosure
4

Main Disconnect Breaker (See Electrical
Service Dato)

5 | Circuit Breaker, 15 Amp (Control Circuit)
6 | Auxiliary Enclosure

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

Proto £ T =3 onaratie
hoto Electric Control (enclosure- perations
WIRING LEGEND mounted shown) I Texas Department of Transportation s‘i’;,’,f,’g,’:,

Power Distribution Terminal Blocks

Neutral Bus ELECTRICAL DETAILS

- — — — |Control Wiring

7
8
Power Wiring 9 | Lighting Contactor
0
1

10: 35: 54 AM

FILE: T:\LFKTROPS\maintenance contracts\PLANS\2023 JObS\RMC 6443-36.

—N— [Neutral Conductor Bronch Circuit Breaker
i : 12 (See Electrical Service Data) SERV ICE ENCLOSURE
quipment grounding conductor-always —
—Gc— 1 13 | Separate Circuit Breaker Panelboard
required
= 14 | Loaa Center AND NOTES
" 15 | Ground Bus
8 ED(6)-14
3 FILE: ed6-14. dgn on: TXDOT [oks TxDOT [ow TxDOT_[cka Tx0OT
Py (©71x00T Octaber 2014 conr_[sect] Jo8 | HIGHNAY
. REVISIONS 6443[36] 001 | US 59,ETC.
= o1sT counTy [ seer ro.
<
o
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TIMBER POLE (TP)SERVICE SUPPORT NOTES

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

2. Conduit ond electricol conductors aottached

@0 see pole-top mounted photocel |
detail on ED(5).

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

10: 35: 55 AM

@ When required by utility, cut
top of pele ot on angle to
enhonce rain run off.

FILE: T:\LFKTROPS\maintenance contracts\PLANS\2023 JObS\RMC 6443-36.

DATE: 5/4/2023

z6
§2
o3
o
gﬁ.: to the electrical service pole and underground
\\:33 within 12 in. of service pole are not paid
s*p for directly but are subsidiary to the electrial
23-— service.
<2
:g 3. Install pole-top mounted photocell (T) on
;’._-a north side of pole, or in service enclosure
;¢ (E) as required. See Electrical Service Data
o'-'vz chart in plon set.
o¢ 2
%g§ 4, Gain pole as required to provide flat surface
gu, for each channel. Gain timber pole to % in.
ato mox. depth ond 1 % in. max. height. Gain
gsg pole in o neat and workmanlike manner.
<a
§5 5. Mount meter ond service equipment on stainless
._ub steel or galvanized chonnel (Unistrut, Kindorf,
20n or equal). Provide channel sized 1 in. to 3 % in.
Se3 maximum depth, and 1/ in. to 1% in. maximum
832 width. File smooth the cut ends of galvonized
fiake channel and paint with zinc rich paint before
c 5 instaglling on pole. Secure each channel section
ém to timber pole with two galvanized or SS lag
g”t bolts, '/4 in. minimyum diometer by 1/, in.
)\3% minimum length. Use a galvanized or SS flat
"Bg‘l washer on each lag bolt. Do not stack channel.
£
g’g 6. When excess length must be trimmed from poles,
§§g trim from the top end only.
siE
@
2 )\%
oc
>
13
g
“‘39, @ Class 5 pole, height as required
2%
(e Service a i il
“3 ervice drop from utility company Point of
3 (attached below weatherhead) ottochment
298 to be below
§5¢ (® service conduit (RMC)and service weatherhead
Zg0® entrance conductors - One Red,
3ok One Black, One White (See Electrical @/ /@
3 g Service Data)
e @ Safety switch (when required)
1
< () Meter (when required)
|
@ Service enclosure i
@ 6 AWG bore grounding electrode Pole brand
conductor in Y, in. PVC to must be
ground rod - extend !z in. PVC 5' or less
6 in. underground. above grade
% in. x 8 ft. Copper clad
ground rod - drive ground rod /@
10 a depth of 2 in. to 4 in.
below grade. "D‘—_‘@
Bushing
(® RMC same size os branch circult g:nae"
conduit.

6" to 10" N—Couple to
typical Circuit
- =] Conduit

Upper end of groun:
rod to be 2" to 4"

below finished grade

SERVICE SUPPORT TYPE TP

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

Ensure electrical service support structures bid as type Gronite
Concrete (GC> or Other Concrete (0C) meet the following requirements.

8

(0)

Provide GC ond OC poles thot meet the requirements of DMS 11080
"Electrical Services."

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

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

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

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

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

Furnish aond install galvonized or stainless steel channel strut 1 ', in.

or 1 % in. wide by 1 in. up to 3 ¥ in. deep (Unistrut, Kindorf, B-line
or equal). Attach channel strut with stainless steel concrete anchors (max.
1" depth), square U-bolts or back to back channel strut with long bolts,

or other secure mounting os opproved by the Engineer. Ensure bolts ore
galvanized in accordance with ASTM A153. Do not stack channel struts.
Backfill the holes thoroughly by tamping in 6 in. |ifts, After tamping to
grade, place odditional bockfill material in @ 6 inch high cone around the
pole to allow for settling. Use material equal in composition and density
to the surrounding area. Backfilling will not be paid for directly but is
subsidiary to various bid items.

White Insulation or

color code 6" length — | 2" 10 6" (4" typ.)
neutral conductor’s . . y (As required or al lowed
insulation with 6" to 12 b M

white tape where } y utility company)

conductor exits

the weatherhead.

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

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

Service
| Enclosure

Pole morking
/ approx. 4’

= above ground
m line.

/See Detail A

Extend 1/2"
PVC 6"

Safety Switch
(when required)—= b

TYP

60"

below grade

Bushing
or Bell
End Fitting
= Y
L f ==
gﬁg (31 H PVC, or other
‘SE N E, {, i RMC conduit type
w2000 I as shown on
22552 .| |8 010 loyout
Min. 24 T §round fed
dia. hole 2" to 4"

Concrete Pole below grade

CONCRETE SERVICE SUPPORT
Overhead (0)

Service
1 Enclosure
Sofety switch
(when required)
°
<+
M|
3
a § ° Detail A
z ca
=|0o
: 3ot
g gieh xtend '/2" PVC
" below grade
round Rod
%" x 8
" to 4"
below grade
3 7~ - Ic¢
. N EE
E RMC = VC, or other
N 1T M conduit type
& 1 6 to 101 as shown on
layout
i ]
RMC ell / _\ Bushi
ushing
Ung;rgr;ound Min, 24" Concrete or Bell
conduit as dia. hole Pole End Fitting

per utility
requirements

CONCRETE SERVICE SUPPORT

Side View

Underground (U)

DETAIL A

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

g ® Traffic
Operations
I Texas Department of Transportation s‘ﬂ,{%’;’;’d

ELECTRICAL DETAILS
SERVICE SUPPORT
TYPES GC, OC, & TP

ED(10)-14

FILE: ed10-14.dgn on: TXDOT [oks TxDOT [ow TxDOT_[cka Tx0OT

(©71x00T_October 2014 conr_[sect] Jos | HIGHNAY

REVISIONS 6443[36] 001 | US 59,ETC.
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1. Detoils opply to roadway lighting installotions bid or referenced under Item 610, "Roadway Illuminotion Assemblies." ii. Install bolts ond 1/2" connecting woshers from the inside of the T-bose, threod up through the
Provide, furnish, ond install all other moterials not shown on the plons which may be necessary for complete ond proper pole baose. Install flot washers, lock washers and nuts snug tight according to Item 447,
25 construction., Where manufacturers provide warranties or guarantees as a customary trade practice, furnish to the State "Structural Bolting."
Sa such warranties or guarantees.
S5 iii.Tighten each nut to 150 ft-1b. using o torque wrench.
e 2. The locations of poles and fixtures moy be shifted by the Engineer to accommodate local conditions. Install or remove
’58.: poles ond luminaires locoted near overhead electrical Iines using established industry ond utility sofety practices ond ¢. Level ond Plumb
\\:33 in gccordonce with lows governing such work. Consult with the appropriate utility company prior to beginning such work. )
9+ p i. Ensure pole is plumb and mast arm is perpendicular to the roadway according to plans to within 5
23" 3. Provide new and unused materials. Ensure that all materials and instal lations comply with the applicable articles of degrees.
“§ the National Electrical Code (NEC),TxDOT stondards aond specifications, National Electrical Manufacturers Association . . . . . .
'.f‘t (NEMA), and are |isted by Underwriters Loboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such as 9. Construct lumingire pole foundotions in accordance with Item 416, "Drilled Shaft Foundations," and TxDOT
-2 Canadian Standard Association, Intertek Testing Services NA Inc., or FM Approvals LLC can be considered equivalent to stondord sheet RID(2).
<oy UL, Foulty fabrication or poor workmanship in any material, equipment, or installgtion is justification for rejection. )
88z 10. Provide ond install underpass lumingires in accordance with I+em 610, DMS-11010, and TxDOT standord sheet
'iéa 4, Provide Roadway Illumingtion Light Fixtures as per TxDOT Deportmental Material Specification (DMS) 11010, Item 610, RID(3). Typical luminaire size for underpass luminaires is 150W HPS or 150W EQ LED.
sav and as shown on the Material Producers List (MPL) for Roadway [Ilumination and Electrical Supplies. . L
a8 11. Mount Iumingires on arms level os shown by the luminaire level indicator.
gs 5. Fobricate steel roadwoy illumination poles in accordance with Roodway 11lumination Poles (RIP) standards and [tem 610. R L R R R A
';g Poles fabricated according to RIP stondards do not require shop drawing submittals. 12. Orient Ilumingires perpendiculor to the roodwoy intended to be 1it unless otherwise shown on the plans.
fgs a. Alternate designs to RIP stondords or the use of aluminum to fobricote poles will require the submission of shop - . .
g,_: drawings electronically. For instructions on submitting shop drawings electronically see "Guide to Electronic Wll’lng chgrdn Notes:
sgg Shop Drawing Submit+al™ on the TxDOT web site. \7
x=? L . . . . . @ Use 1/2 in.-13 UNC threaded, copper or tin-plated copper,
.'E' 5 b. Limitotions on use of the RIP stondord: The RIP stondord details were developed for installations in locations pole bonding connector, sized appropriately for conductors,
§3 where the 3-second gust basic maximum wind speed is 110 mph, and where the elevation of the base of the pole is bonded to T-base, or use ground lug in hondhole os
gu" less than (i.e. not more than) 25’ above the elevation of the surrounding terrain, in accordance with the "AASHTO available.
),3§ Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals," 6th Edition
D§'§-| (2013) of the AASHTO Design Specifications. F’or poles to be -ns?o!led in r?g-ons wl:-ere the max-mt:m basic wind §peed @ Use pre-qualified +wo-pole breckaway connectors for all
¥;§ exceeds 110 mph or to be mounted more than 25’ gbove the surrounding terrgin, provide poles meeting the following luminaire pole installations. For Iuminaires fed by a
5§y requirements: circuit with o neutral conductor, use double pole
2 . . . regk onnectors with the neutrgl side unfuse
3§u i. Submittals. Following the electronic shop drawing submittal process (see Guide to Electronic Shop Drawing :lor:e:w%iie © ! ° 1o d ond
2 Submittal on the TxDOT web site), submit to the Engineer for approval fabrication drawings and calculations N
IS
g% for the poles, sealed by a Texas |icensed professional engineer (P.E.). @ Split Bolt or other connector.
géﬁ ii. Lumingire Structural Support Requirements. Provide |ight poles, arms, and anchor bolt assemblies with a 25
5 yeor design life to sofely resist dead loads, ice loads and the required basic wind speeds ot the location of . . .
13 .
w§§ installation in accordance with the 6th edition (2013) of the AASHTO Design Specifications. For transformer Decorative LED Lignhting Notes:
e base poles, include transformer base and connecting hardware in calculations and shop drawing submittals.
:E“ Structurally test all transformer bases to resist the theoretical plastic moment capacity of the pole. Submit 1. LED Drivers in Remote Outdoor enclosures (for drivers
3 certification of the plastic moment load test ond FHWA breckoway requirement test of the model of base being that do not include on enclosure os port of o foctory @
&33 furnished with the shop drowings. Show breckowdy base model number, manufacturer’s name, and 10go on Shop assembly):
g’g drowings. Include on monufacturer’'s shop drawings the ASTM designations for all materials to be used. @
S228 o. Provide NEMA 3R outdoor enclosure or os opproved.
2 % 6. For both tronsformer ond shoe-base type illumination poles, provide and install double-pole breakaway fuse halders 0s
oo specified by DMS-11040. Breaokaway fuse holders aore |isted on the MPL for Roadway [l lumination ond Electrical Supplies b. Install enclosure ot least 12" above ground or other
3 8 0 A Y P 2 9
—- under [tems 610 & 620. Provide 10 amp time delay fuses for breakaway connectors in light poles, or inside the light horizontal surfoce. Mount vertically or on ceiling, ond L1 DA«
- fixture for underposs luminaires. In each pole, connect Iuminaires to the breakaway connector with continuous stranded avoid direct sun where possible. '(-;2
b 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
4l enclosure walls.
Py 7. Tighten anchor bolts for shoe base, concrete traffic barrier base, ond bridge mount roadway illumination poles, in Li,L2 = Hof Conductors
i 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 fol lowing procedure: drivers or electronic equipment TYPICAL WIRING DIAGRAM
@
z LUMINAIRES SERVED AT 480V ON 240/480 VOLT
2 0. Anchor Bolt Tightening. e. For arivers mounted on back wall of enclosure, mount SERVICE OR LUMINAIRES SERVED AT 240V FOR
8 ount
3 enclosure on 1 5/8" strut or other standoff to dissipate 120/240 VOLT SERVICE.
™ i. Coagt the threads of the anchor bolts with electrically conductive lubricant. heat, or mount driver to side of the enclosure or to
S the metal cover.
o ii. Ploce the T-base over the onchor bolts. Foundation must be level and flat. The moximum permissible gap
2 under any one corner of the t-base is 1/8" before nuts are tightened. f. Provide remote drivers with a moximum of 100 watts
z Y
5
Q iii.Coat the bearing surfaces of the nuts and washers with electrically conductive lubricant, Install (1) 1/2" g. Provide drivers with documentation of 100,000 hr |ifetime
% .
2 hold down washer, (1) lock washer, and (1) nut on each anchor bolt. Turn the nuts onto the bolts so that each ot Tcase of 65C or higher.
is hand-tight against the washer. ® Traffic
§ '8 ho 9 oot 1 %" Strut g Safety
H . . . Division
§ iv. Using a torque wrench, tighten each nut to 150 ft-Ib. Uniform contact is required between the foundation and I_l/ ITexas Department of Transportation Standard
O the T-base in the corner regions of the T-base, and all corner gaps must be closed after applying torque. If
}3 a gap still exists after torquing to 150 ft-1Ibs, continue torquing each bolt incrementally until gap is closed 4" min R A AY
<5 or moximum ollowable torque of 250 ft. pound is reoched, whichever comes first. If 250 ft-Ibs is not enough to o Dw
36 close the gop the foundation must be leveled. Gaps olong the straight sides of the T-bases ond the foundation o AT
St are permissible. Ensure that no high point of contact occurs between the straight sides of the T-bose and the Driver min ILLWIN ION
'3? foundat fon. ver—-i DETAILS
=4 =——Driver
I v. Check top of T-base for level. [f not level then foundation must be leveled. Enclosure
S o me
ma 2" min
S b. Top Bolt Procedure o] RID(1)-20
S7 i. Erect pole over T-base with crane. Coat bolts, nuts, washers, and lock washers with electrically conductive FILe ridi-20.dgn o Jo [om o
B lubricant. . . ©7Tx00T _ Jaruary 2007 cour [seer]  we | e
.. Driver Spacing In Remote Enclosure REVISIONS 6443[36] 001 [ US 59,ETC.
i - o1sT counTy [ seer ro.
52 |20 LFK| ANGELINA,ETC. | 28
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When shown on the

reinforcement

Level finish

gs
o
% 4" concrete riprap
2 with 6"x 6"
£8¢ (W2.9 x W2.9) ) 1V:i6H or 174 "
(%] welded wire fabric flotter tooled
\252 reinforcement foreslope rodius
b
285 . .
0 Foundation even with
s finished grade on downhill
Zo side of foundation.
Level  _Conduit ht.
H finish | 2" (1,0
a .
¢ £
e =
. , ge
M 2
ol 2| - u
s3] 2| ° @
2 a
- w|
w
»

4" Condui t
g 2" (21,0}
T

T

Foundation
ht. / even with

finished

grode

TETTE

a
o
s #3 gt 6" pitch,

2 flat turns
top ond bottom.

\ 6 - #4 Bars
T AT
= Template

(Typical)

L'S at 6" piteh,

2 flat turns

top ond bottom.

TABLE 1
ANCHOR BOLTS
POLE ANCHOR
MOUNT ING BOLT CIRCLE BOLT
HE [GHT Shoe Base | T-Base | SIZE
<40 ft. 1300, | 14 in, | Jinex
40-50 £t | 15 in. |17 Yain| L i
TABLE 2

RECOMMENDED FOUNDATION
LENGTHS

(See note 1)

TEXAS CONE PENETROMETER
MOUNTING N Blows/ft
HE IGHT
o 5 70

@20 ft. I 6 6
>20 11 ; ;
t0 30 ft. 8 6 8
>30 f1. . ; ;
to 40 £t | 8 8 6
>0 71, . . .
to 50 Ft. 10 8 6

TABLE 3

PAY QUANTITY OF RIPRAP PER FOUNDATION
(Instal | only when shown on the plans)

2
oy
5
S
o
a
@
£
§
2
&
g
X
k]
v
2
4
»
3
°
¢
]
g
2
E
2
°
g
2
3
2
c
£
o«
5
©
2
3
2
=

§
o
3
2
]
8
2
B
3
L
@
g
3
8
g
2
2
x

F
5
i
:
3
%
i3
{
|2
2

When required -
4" concrete riprap
with 6"x 6"

(W2.9 x W2.9)
welded wire fabric
reinforcement

Grade break
lines

10: 36: 01 AM

FOUNDATION DETAIL

FILE: T:\LFKTROPS\maintenance contracts\PLANS\2023 JObS\RMC 6443-36.

DATE: 5/4/2023

Tied to
rebar caoge
see note 10

Foundation RIPRAP RIPRAP
Diometer DIAMETER (CONC) (CL B)
SECTION A-A SECTION A-A 30 in. 78 in. 0.35 CY
SHOWING SLOPED GRADE SHOWING CONSTANT GRADE
&
H
a
3
2
@
a3
4 Anchor | |
Bolts Top of
| 6 - #4 Bars Foundation -
Hex nut [ Lock washer | | Lock wosher — 5 b
Conduit (See plans Flot washer— —Baseplate | | Hex nut W w
for conduit size. o
Match duct cable | |w"2;ﬂ§.?""7 =18
size if used. See . _ i®
ED standard sheets.) N | | S|
Se6 ——
82 |
Tag
Jge| T Flat washer|
- at washer
A A m‘%é A~ ﬂt Hex nut I.
1727 Typ, A ST T —
374" mox L,,z- o L|A :|

SHOE BASE

Bottom Anchor
Bolt Template

See RIP Standard

ANCHOR BOLT DETAIL

GENERAL NOTES:

1. "Recommended Foundation Lengths" table is for information purposes only.
Foundotion lengths shall be as shown on the plaons, or as directed by the
Engineer. Foundotions will be paid for under Item 416, "Drilled Shaft
Foundations, " unless otherwise shown on the plans.

2. Erect rogdwgy illumingtion gssembly poles plumb ond true. Form and level
the top 6" of the foundation so the pole will be plumb. Use leveling
nuts to plumb shoe base poles. Do not use shims or leveling nuts under

transformer bases. Do not grout between baseplate ond the foundation.

3. Ensure Class 2A ond 2B fit for anchor bolts ond nuts. Tap ond chaose nuts
after galvanizing. Anchor bolt body with rolled threads need not be full
size.

4. Use oppropriate 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
Depor tment.

5. Place riprap around the foundation when called for elsewhere in the plans.
Riprap will be paid for under Item 432.

6. Locate breakaway roadway illumination assemblies as shown in the placement
table, unless otherwise dimensioned on the plans. Protect non-breakoway
illumination assemblies from vehicular impact (i.e. 2.5 ft. behind guard
rail or mounted on traffic barrier), or located outside the clear zone,
except that 2.5 ft. from curb foce is minimum desired for |ight poles on
city streets, 45 mph or less. See Roadway Design Manual for further
information.

7. Use 4 hold down and 4 connecting washers on transformer base poles as

recommended by the monufacturer ond supplied with base.

8. Instgll g minimum of 2 conduits in eoch foundotion. See lighting laoyout
sheets for locations of foundotions with more than 2 conduits. Caop unused
conduits in foundations on both ends.

9. Conduit location in foundotions is critical for breakowoy devices. Ploce
conduits 2 in. apart on centerline as shown.

Bond anchor bolt to rebar cage with #6 bare stranded copper conductor.
Use listed mechanical connectors rated for embedment in concrete. The
bonded steel in the foundation creates a concrete encased grounding
electrode which reploces the ground rod.

Grade eorthwork around T-base foundations even with the finished grade as
shown in Section A-A to ensure proper function of the breakaway device.
Use riprop on T-base foundotions that ore locoted on sloped grodes, ond
as shown on the plons for level grades.

* or as close to ROW
line as is practical

TABLE 4

BREAKAWAY POLE PLACEMENT (See note 6) %* provide 2/5 of the

lumingire mounting
height behind the
pole for "falling

ROADWAY FUNCTIONAL
CLASSIFICATION

% POLE OFFSET (DISTANCE
TO FACE OF TRANSFORMER BASE)

area” to prevent
encroachment on
the other travel
lanes. See design

Freeway Mainlanes
(roadway with full
control of access)

15 ft. (minimum ond
typical) from lane edge

A1l curbed, 45 mph 2.5 ft. minimum (15 ft. uidelines.
or less de'sign speed desirable) from curb face oui nes
10 ft. minimum*(15 ft,

All others desirable) from lone edge

g ® Traffic
Safety
I Texas Department of Transportation 5[;2/,’,%’:;'4

ROADWAY
ILLUMINATION

DETAILS
(RDWY ILLUM FOUNDAT[ONS)

RID(2)-2

FILE:  rid2-20.dgn [oxs ons K
@©7Tx00T  January 2007 conr_[sect] Jos | HIGHNAY
e 6443]36] 001 | US 59,ETC.
17 o1sT counTy [ seer ro.
12-20 LFK | ANGELINAETC. | 29
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DISCLAIMER:

No warranty of any
ity for the conversion
g from its use.

TxDOT ossumes no respon:

iﬁcorrec’ results or domages resu

FILE: T:\LFKTROPS\maintenance contracts\PLANS\2023 JObS\RMC 6443-36-001 (I PfuhiiheSiampoend 5 aiBer d&m) s39¢ 2(org

The use of this standord is governed by the "Texos Engineering Practice

kind is made by TxDOT for any purpose whotsoever.

10: 36: 03 AM

DATE: 5/4/2023

[4>r-|5|/°- GENERAL NOTES:
i - "y 2 % " (2" RMC) Vori 14 V"
length as Holes ‘L" zﬁochuwa;o?:. % Vel A V2 A. ALL 150 watt HPS and 150 watt equivalent LED Luminaires
3 sides required 2 nylon throat V2 3% (2" RMO) V! L V72" P . R
(Typ) o [Ye) ss lock + 1. Lumingire locations, conduit ond conductor sizes and routing are
ack nuts, % . " [l typical and diagrammgtic only. See project layout sheets for
" N 5 g flot washers, < S;; a ﬁ N specific details.
ecess ™~ - lock washers N \; a.
334" dia. X | Drill o s 2. ¢ . . . B P
N = 1l 4 o5z - & + Conduit will be paid for under Item 618, "Conduit” and conductors
152" depth .+l 00 Saddle ~ 4 ~%"p | MHoles R will be poid for under Item 620, "Electrical Conductors,” unless
C= ('T;/g) 1 | 3;:;; o otherwise shown on the plans.
Saddles (4 Required) 4 - Y / (Typ) < f . " 3. Adjust conduit in saddles to ploce fixture height ond orientation
sized for 2" RMC Dritl As required _{‘ _ 9% |l 9%z as required. See fixture orientation detail and plons. Where
Holes for Saddles CLAMP DETAIL PLAN VIEW practicable, place lumingires so the bottom of Iuminaire is above
(2 Req’d) FRONT SIDE ?r;e“?t]):‘#ov:wfr:gg b?um, maximum of 3 in. (See detail UNDERPASS
SECTION A-A MOUNTING PLATE LIGHTING 2
(ASTM A-36 or better) .
4. Except @s noted, galvonize all structural steel ond exposed
Ve e BRACKET DETAIL bolts, nuts, and washers n accordance with Item 445
:at-;h/ﬁw/ [:"r’{yl"o?,‘”s' Make from '>" plate (ASTM A-36 or better) "Galvanizing”.
throot lock nut P R R
5. Fabrication of brackets and support arms will not be paid for
c('"a ; lock washer A Liquid tight directly but is subsidiary to ltem 610, "Roadway Illumingtion
Typ . N Vor Thi Dritl Yg" dia. f]3 Flexible Assemblies. "
2.0 gMC ﬁounfr;nCK V" Hole for pin = 15" Me#ol.
Benf COD Plate. 9 ! 172 E ~——‘ ??“d‘)"" 6. Install o hegvy duty NEMA 3R fused disconnect or breaker enclosure
\ 2 yP rated ot 30 amps and 480 volts to switch underpass luminaires as
8" Rogi otate as v [ ¥%" RMC to shown on plans, with at least one per bridge circuit. Install
nN— [ odtus necessary 3 R Type 2 Luminaire 20 amp time-delay fuses or inverse-time circult breakers. Mount
= to place N s disconnect or breaker enclosure 10 ft. (min) above grade on columns
1~ O 7 fixture Lumingirs < S V" / or bent caps as approved by the Department. Modify disconnect to
perpendicular Radzius allow padlocking in the "ON" aond "OFF" positions. Padlocks and
to roadway § disconnect switches or circuit breakers for underposs fixtures
will not be paid for directly but are subsidiory to the various
bid items of the contract.
1= PLAN VIEW PLAN VIEW
s £ . . / 7. Conduit on columns, caps, and slab is shown surface mounted. For
- Coupl ing, Conduit FIXTURE new columns and caps, embed PVC conduit in concrete. Bond ond
j ggﬁgg&_ono Flex ORIENTATION ARM DETAIL ground metal junction boxes and conduit.
'+ f
R Connect condyit on tapered B. TYPE 1
section of beam.
PROFILE VIEW END VIEW (See note C.2) 2 - %" Dia. thru-balts 3 - No. 12 XHHW 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 """‘\ Type 1 arm shaft.
(See Note A.3) !{ﬁl‘ |/D' i b) ol+ , w/?l gy’l_?n?mrogf lock Branch Circuit ‘FDt.Jsed "
" Min), w nut, at washers, runs from fused i §connec 2. Use % in. stainless steel bolt or stud non-epoxy type expansion
I UNDERPASS LIGHTING ARM SS Cotter Pin | lock washer digcomecf to | - | anchors for concrete for Type | mounting. Except ds noted, provide
underpass an ol lowable 2650 Ibs minimum pul I-out force (after consideration
Luminaires of adjustment factors for edge distonce ond bolt spacing) for each
£ See Clamp it anchor. Install each anchor to the embedment depth recommended by
’g Detail EI/ZMO Min to Ground Box the manufacturer.
X (As shown on . . . .
I 2 '/2"RMC l_ 3. Attach conduit to plate with 4 saddles, four - % in. diometer
EReouc'nz bushin _ CONDUIT DETAIL 4 loyout sheets) bolts, nylon +hroat lock nuts, ond lock washers.
Cast-in-place ing ing x
section Luminaire — & 9'%" Radius 2 C. TYPE 2
2"RMC ° - - T B " "
| [ ’ : U LB Conduit Fitting (Typ) ‘ o " z';3¥§3§ E ég.mr:-;\g;?ov:egglzc&:aui:_: ((22..38771“ %.?)..', %.114963' v\:/?:lllll)) %nd
I { o Reducer- Appropriate 2 in. (2.375" 0.D., 0.146" wall) rigid metal conduits with a
L. R F | " ¥ L ‘ | Accessible reducing bushing os beam height stipulated for Type 2 arm shaft.
Liquid Tight 3" Max bottom of ] [l Conduit Body Field cutting and threading will be permitted. Paint cut and
Flexible Metal fixture threaded areds with zinc rich paint ofter conduit is connected
C°“°"’5 FRONT : ” ‘ to adjacent fitting.
L . B
s T {Beom height gregter than 547) ‘ ‘ 2. Connecting conduit may be strapped to tapered section only of
3" Mox'or N precast beams ags shown. Anchor as approved by the Engineer.
|::| :;?':ox/\';? Conn?cf c?nduuf on tapered Ya" RMC H ,/2°,',' RMC Moximum anchor depth is 1 in.
section of beom.
1 beam (See note C.2) 5% Dt 3. Indiscriminate drilling into precast concrete beams may result
goch w/DI o Bolts in reduced beom strength. Use drilling locotion ond method as
%" bolt throat Iockynu? directed by the Engineer. See Location of Underpass Lighting
I ‘ '/z“ Min, w/ 2 flat washers, Mounting Bracket detail. The locations shown in the table ore
x SS Cotter Pin 1 lock washer CONDUIT CONNECTION PROFILE such that reinforcing strands will not be domaged.
. Typical conduit
1 ;::chon [outing for serving Reinforcing ok g:fﬂ;
uminaire on +- :t Division
by H cl Stronds ,
% Liquid Tight ogpos,fe side £ 3220; Icmp 2" Min to - + ‘ TABLE 5 I Texas Department of Transportation Standard
Flexible Metal of cap > 4" Max 1 \
Conduitowiin o = LOCATION OF UNDERPASS LIGHT ROADWAY
A 9 /3" Radius = -
Drip Loop £ — MOUNTING BRACKET TABLE AT
k3 2"RMC SPAN MINIMUM ILLUMINATION
/] — LENGTH DISTANCE
| DETAILS
50'- 70° 5'-0"
3+ Mox_! bottom of Sl 8 o (UNDERPASS LIGHT FIXTURES)
FRONT fixture Bent (See Table Below) 70'- 90 20 -0
(@oan height eawol to or less thon 54 | " — — RID(3)-20
eom height equal to or less than
IN RD IL AM (U/P)(TY D FiLe: 1d3-20. dgn on: TXDOT [oks TxDOT [ow TxDOT_[cka Tx0OT
If bridge nas pre-cost panels under deck, IN RD IL AM U/P)(TY 2) LOCATION OF UNDERPASS LIGHT MOUNTING BRACKET ©T1x00T__Woy 2013 o [see] e e
circuit under deck edge. REVISTONS 6443[36] 001 | US 59,ETC
2-14 . -
UNDERPASS LIGHTING TYPE 1 UNDERPASS LIGHTING TYPE 2 JaK T ——
LJETC.
-r —
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SHIPPING PARTS LIST - POLES AND LUMINAIRE ARMS
Nominal Shoe Base T-Base CSB/SSCB_Mounted OTHER
Mounting Ht. Designation . Designation . Designation . Designation .
25 (f1) Pole [ Al ] A2 [Luminaire Quant ity Pole [ Al [ AZ [Lumingire Quantity Pole [ Al [ A2 [Luminaire Quontity Pole [ AT AZ | Lumingire Quontity
g»;' 20 (Type SA 20 S - 4) OW EQ) LED (Type SA 20 -4 (150w EQ) LED
5% (Type SA 205 - 4 - & ON EQ) _LED (Type SA 20 T - 4 - 4) (1504 EQ) LED
2 30 (Type SA 30 S - 4 ON EQ) LED (Type SA 30 T - 4 (2500 EQ)_LED (Type SP 28 5 - 4) (250W EQ) _LED
E8g (Type SA 30 5 - 4 - 4 ON EQ) LED (Type SA 30 T - 4 - 40 (250W EQ) LED (Type SP 28 S - 4 - 4 (250W EQ) LED
tgg (Type SA 30 S - 8) OW EQ) LED (Type SA 30 - 8 (250w EQ) LED (Type SP 28 - 8) (250W EQ) LED
S*p (Type SA 30 S - 8 - 8) OW EQ) LED (Type SA 30 -8-8) (250w EQ) LED (Type SP 28 -8 -8) (250W EQ) LED
25" 40 (Type SA 40 S - 4) OW EQ) LED (Type SA 40 -4 (250w EQ) LED (Type SP - 4) (250W EQ) LED
)‘§ (Type SA 40 -4-4 250W EQ) LED (Type SA 40 -4 -4 (250w EQ) LED (Type SP -4-4 250W EQ) LED
SEE ype SA 40 S - 8) (250W EQ) LED (Type SA 40 T - 8) (250w EQ) LED (Type SP - 8) 250W EQ) LED
2 (Type SA 40 - -8 (250N EQ) LED (Type SA 40 - - 8 (250w EQ) LED (Type SP 38 - - 8 250W EQ) LED
(Type SA 40 S - 10) {250W EQ) LED (Type SA 40 T - ) (250w EQ) LED (Type SP 38 S - ) 250W EQ) LED
.‘:‘éi‘, (Type SA 40 S - 10 - 10) (250N EQ) LED (Type SA 40 - 10 - 10) (250w EQ) LED (Type SP 38 - 10 - 10) (250W EQ) LED
§38 (Type SA 40 - 12) (250N EQ) LED (Type SA 40 -12) (250W EQ) LED (Type SP 38 -12) (250W EQ) LED
st (Type SA 40 S - 12 - 12) (250N EQ) LED (Type SA 40 - 12 - 12) (250w EQ) LED (Type SP 38 - 12 - 12) (250W EQ) LED
o8 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
o (Type SA 50 S - 4 - 4) 400N EQ) LED (Type SA 50 T - 4 - 4) (400W_EQ)_LED (Type SP 48 S - 4 - 4)___ (400W EQ) LED
§5 (Type SA - 8) 400N EQ) LED (Type SA 50 - 8) (400w EQ) LED (Type SP 48 - 8) (400W EQ) LED
gas (Type SA -8 - 8 400W EQ) _LED (Type SA 50 T - 8 - 8 (400W EQ) LED (Type SP 48 S - 8 - 8 (400N EQ) LED
2or (Type SA - 10) 400W EQ) LED (Type SA 50 T - 10) (400W EO) LED (Type SP 48 S - 10) 400W EQ) LED
ggs (Type SA 50 - 10 - 10) (400N EQ) LED (Type SA 50 - - 10) (400w EQ) LED (Type SP 48 - - 10) (400W EQ) LED
qxP (Type SA 50 S - 12) 400W EQ) LED (Type SA 50 - ) (400w EQ) LED (Type SP 48 - ) 400W EQ) LED
.:1' + (Type SA 50 - 12 - 12) (400N EQ) LED (Type SA 50 - - 12) (400W EQ) LED (Type SP 48 - - 12) (400W EQ) LED
" ©
335 GENERAL NOTES:
S
E;E’E 1. All work, mo;er'-ols cfmd services not shown on the péons which mo:F/ be ne(f:essory for complete and proper construction
2 shall be performed, furnished and installed by the Contractor. aulty fabrication or poor workmanship in any material
§§)g equipment or installation will be considered justification for rejection. Wnere manufacturers provide warranties or ' EXPLANATION OF ROADWAY ILLUMINATION
§§§ guarantees as a customory trode praoctice, furnish to the Department such warraonties or guarantees. ASSEMBLY DESIGCNATIONS
3§u 2. The location of poles and fixtures are d-ogr‘armo?-c only and may be shifted by the Engmeer to accommodate local
o E conditions. Install or remove Doles and luminaires located neor overhead electrical lines using establ ished mdusfry (TYPE SA 50 T =X = X)(400W EQ) LED
> ond utility saofety proctices ond in occordance with lows governing such work. Consult with the appropriate utility
g% d| company prior to beginning such work. SAs Z?Ie and mast arm may be steel or—
gég 3. Standard Steel Pole Designs. Steel poles fabricated in accordance with the details and dimensions shown ST: Pole ond most grm must be steel.
b herein, shall be considered stondard designs. Submission of shop drawings and design calculations for AL: Pole and mast arm must be aluminum.
Pl standard designs is not required. : Special (ovalized) steel or aluminum pole
;:g for installing on CSB or SSCB. See standard
+ o 4, Optional Steel Pole Designs., Multi-sided steel poles may be allowed as optional designs, if steel poles are sheet CSB (4), or SSCB (4).
e
DY | permitted or required, pending approval by the Department as outlined below.
°~8 Two numerical digits denote nominal
&38 a. Shop Drawings. Optional designs require submission of shop drawings ond design calculations bearing the mounting heignt in feet.
¥° seal of an engineer licensed in the State of Texas, in accordaonce with Item 441, "Steel Structures.”
2208 The Deportment mgy elect to pre-opprove some shop drawings for optionally designed poles. Submission of Next letter denotes type of base, (S-Shoe Base,
§"35I shop drawings and design calculations is not required for structures fabricated in accordance with the N T-Transformer Base, or B-Bridge/Ret.Wall Mount)
s detqils of shop drawings on the pre-approved |ist maintained by the TxDOT Traffic Operations Division. Any N
e “é deviation from the pre-approved shop drawings will require submission of shop drawings of the complete First number denotes length of mast arm
= assembly and design calculations as described above. in feet.
= b. Structuragl Support Design for Lumingires. Lighting support structures shall be designed for a 25 yeor
5 design Iife in occordonce with the AASHTO Sfandord Specificotions for Structurol Supports for Highway ol S e ot oeayed by  second
9| Signs, Lumingires and Traffic Signals, 6th Edition (2013) and Interim Revisions tnﬁrew.l All poles N
© shal | be designed for 110 mph 3-second gust wind speeds. The Gust Factor, G, and Wind Importance PR . . . .
" Factor, Ir, shall be applied as per the AASHTO Specifications assuming a '25 ;eur design life. The ';,;'1';33:&5%53‘3&25"3”7 i(rlé?:)d:ogg)‘(i.zg:“z&;ngﬁ)
b des-gn wind pressure for hurricane wind velocities greater than 100 mph shall not be less than the
b design wind pressure using 100 mph with the non-hurricane Wind [mportonce Factor, [r, value. For -
@ transformer base poles, fabricator shall include fransformer base and conmnmecting hardware in design 'S‘gj? 'e'lggs_‘[’E’I;°f'°.'_'|‘?:")s°”'°° (S - High Pressure
<l calculations ond shop drawing submittals. All transformer bases shal | have been structurally tesfed to fum; uminaire:
x resist the theoretical plastic moment capacity of the pole. Certification of the plastic moment load test
[ ond FHWA breckaway requirement test of the model of base being furnished shall be submitted with the shop
8 drowings. Shop drowings shall show breokowdy base model number, and manufacturer’s mome ond |ogo.
N Manufacturer’s shop drawings shall include the ASTM designations for all moterials to be used.
x C. Most Arm Attachments. All poles and attachments shall be structurally designed to support two 12-foot
o
g mast arms and luminaires. Poles shall be supplied with mast arm combinations as shown in the plans. All
7 mast orms shall be designed for a 60-pound luminaire having an effective projected area of 1.6 square feet.
2 d. Anchor Bolt Assembly. Anchor bolt assemblies for optionally designed poles shall be the same as those
< shown herein.
z SHEET 1 OF 4
Kd 5. Aluminum Pole Designs. Aluminum pole des-gns moylbe allowed, if aluminum poles are permitted or required, — o
§| pending approval by the Deportment os outlined below. g et
£ a. Meet all of the requirements stated above for optional steel pole designs and the fol lowing: Irexas Department of Transportation s‘i'a",{ﬂgfd
3 1. Aluminum poles shall be fabricated in accordance with "Structural Welding Code-Aluminum” AWS D1.2.
©f 2. Aluminum pole designs sholl use the some onchor bolt ossembly and be subject to the same geometric
=3 restraints and other requirements for steel poles specified herein.
<§ 3. Aluminum poles shall be equipped with vibration mitigation devices, as approved by the engineer. ROADWAY
3 4, Paole components shall be constructed using the following material:
2 Snaft: ASTM B221 or B241 Alloy 6063-T6, ASTM B209 Alloy 5086-H34, ASTM B2Z1 Alloy 6005-TS. ILLUMINATION
sE Base Flange: ASTM B26 Alloy 356.0-T6 or ASTM B108 Alloy 356.0-T6 (Yield strength test required).
58 Mast Arm Fitting: ASTM B209 Alloy 6061-T6 or ASTM azzl Alloy 6005-T5. POLES
-2 Mast Arms: ASTM B241 Alloy 6061-T6 or Alloy 6063-T
§ Pole Cop: ASTM B209 Al on 5086-H32 or ASTM B108 or BZG Alloy 356.0-Té.
wel Bolts: Stainless Steel AISI 300 series. Bolts threading into aluminum threads shall be treated with RIP (I ) I
82 onti-seize compound, Never-Seez Compound, Permatex 133K or equal. 9
e . . FILE: rip-19.dgn o o o
E;‘ 6. Special Designs. Poles with architectural treatments shall meet the requirements shown elsewhere in the plans. O ‘muw o . sm‘\ — I [ as
'S: 7. Lumingire Mounting Height. Actual Iuminaire mounting height shall be the nominal mounting height given on 7 Fevisions 6443[36] 001 [ US 59,ETC.
= RIP(2) for all pole-orm combinations except for poles with 4 ft. luminaire orms, which shall be 3'-0" lower 12419 o157 counTr [ sweer wo.
-3 than the nominal height, unless otherwise shown or directed. LFK | ANGELINA,ETC. | 31
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‘= See Pole f=x See Pole MATERIAL DATA
=3 See Pole =X N Top Detai | X N Top Detail, VIN.
. i N p Detalls QX . Sheet 3 of 4 : ASTM
Jy fop Detail, . ¥ | Sheet 3 of 4 o o NN ¢ g COMPONENT DESTGNATION |YIELD
Q‘\\§ Sheet 3 of 4 ol o RN g NN | R (ksi)
ENES oo AN s e SN v @
AN | | & RN \ o & AN A512 Gr 50,
z§ o SOX b BN ® SN 9] A595 Gr A,
K S F 11 HSLAS
58 ey © S N Pole shaft (0.147/¢t. Taper) | 0L4 BH8% | 50
ot S AN N : or A1008 HSLAS
26, N _ P | o Gr 50 CI 2
o © I N
£ed ' | < Simplex Arm - A572 Gr.50, or
L2 . i .
3T : Simplex Arm - | éémégiiéf\"' | Connection ~ Base Plate and Handhole Frame | A36 36
35% | Connection - ‘ z
o | ° <
R ‘ 2 ‘ E | H T-Base Connecting Bolts F3125 Gr A325 | 92
° = c
< c
‘ § § ! N 5 ‘ N F1554 Gr 55 55
283 ¢ ‘ N 2 | t s \ Ys & Anchor Bolts A193-B7 or A321 | 105
HE | 5 | H e | S
a5 ‘> locate: . L9
28 3 see fiondnole ! 2 : from mast -LL— S ] Anchor Bolt Templates A3e 36
T3 gg;g;lg of 4 _ ‘ | o A 2 arm oxis\ LP-3 £
H c — - ey
it =T s t Pole £ A194°Cr 2K, or
e8 S LP-3 3 Thickness 2 Heavy Hex (H.H.) Nuts A563 Gr
gon Handho le ‘ § ‘ 60% of g
wez location - Pole °
223 for ground 80% of \LP-3 > | Thicee s ° See Hondhole ‘ e
2x? mounted poles Pole [ | £ Detai Yora [ Flat Washers F436
S Thickness ) 2 Sheet 3 o ‘ g
8
v See Shoe Baose = | e -
gg; Baseplate Detail, Handhole on 5 § | g NOTES:
88 Sheet 4 o irotfio side ! : | NSO ;
N F Q| = ‘-6 ft. luminaire arms.
‘@g" x ks gf gole fg" | See Transfgrv:erlBose K ‘ See Concrete S GE ®2'-6" rise for 4
Z|Q ridge an Baseplate Detail, = © . aEL]
5% 0 == ; retaining wall ‘ Sheet 4 of 4 7 gzg;féﬁsgng;:r o~ © @?ef?;e °§°r',1z§,°-' gzszhg:geg?osg\g;;?ls
3 oli i 3
338 Sl - mounted poles R See Transformer + oevart, Iroftic Bore
- tails, f
""é ¢ gg::fDi g} a Sloanm Sheet 40 @A1011 SS Gr 50 may be used instead of
43 See Transformer 57873 | See Concrete Traffic HSLAS, provided the material meets
b“\g Base Anchor Bolt g[Sy Borrier Bose Anchor the elongation requirements for HSLAS.
N b A
geg See Shoe Base Anchor See BL and RW(LB) Assembly Detail, dh gg;;?Aisgb‘:y Detai l,
b Bolt Assembly Detail, Standords Sheet 4 of 4 '
25| Sheer' T . | POLE ASSEMBLY FABRICATION
E:g Ground Mounted \ Bridge & Retaining Wall Mounted TOLERANCES TABLE
£
538 SHOE BASE POLE TRANSFORMER BASE POLE CONCRETE_TRAFFIC S IVENSTON TOLERANGE
§§g BARRIER BASE pOLE Shaft length -1
322 TRANSFORMER BASE POLE T.D. of outside piece /8%, -1/16°
:—",géé SHOE BASE POLE of slip fitting pieces ’
| ign — T
2 B tominaire | gose Top " Pole | Design mﬁge (Bose e DiaBier | Lengtn |qnFole | Design CONCRETE TRAFFIC BARRIER BASE POLE (CSB/SSCB) 0.. of Inside piece sz e
|| Metia® [piameter|piameter | L$79IM  |Tnickness| moment Dicmeter) Dicret (1 (in) (K-F1) Design Woment of slip fitting pieces
= Gin) in tim ®-7) |[fevomtnay cr| O tminaire | Base@| Top | o f  Pole (K-f1) i +3/16"
_ (Nomunol) (F1) T T3.50 0.1196 71 Wounting | picmeter |Diameter [ “8791" | Thickness about € [ Perp, Shoft diometer: other
3| 20-00 7.00 4.90 15. 00 0.1196 | 7.1 20.00 7.00 . 23‘50 ey | | P R cin) Gin) Aot R oo oF "rouna” T/
? 3 a.21 . . - P
g 30.00 7.50 4.00 25.00 0.1196 13.2 30.00 7.50 ool orie o 28,00 5.00 5. 78 23.00 0.1196 10.3 13.2 Straigntness of shoff “1/4" in 10 £t
- . .57-3.45 +50-32. . . -
3|[31-00-30. 00| 800 |a.36-3.24 [26.00-34.00| 0.1196 | 20.7 ||[31.00-39.00| 8.00 |a.57-3.45 24,50 o oee T 207 38.00 | 9.00 | 438 | 33.00 | 0.11% | 16.6 | 20.8 Twist in multi-sided shoft | 4° in 50 f1
N 3.81 33. . . - -
g 40.00 850 > €0 .9 ML . 2% = 0.1196 30.3 48. 00 10.50 448 43.00 0.1345 25.1 30.5 Perpendicular to baseplate 178" in 24
10. 3.91 43.50 . . :
Z|_50-%0 190-50 420 90 o | 303 2020 = Pole centered on baseplate 2174
3 "
¢ Locotion of Attachments *1/4
] GENERAL NOTES: t Transformer Base Poles, shall have hand N /16"
Tficati n values shown in the 10. All poles, except Trans ' mounted Bolt hole spacing B
E 1. Designs conform to AASHT? S’S'-‘"ﬂ"g 52?‘:,'.;"’5:,;\?23;.—@5 4 ig;Iwzéggbggégnjgv\z?;wegndvm-ckness volues for s"\gégsbgéghpg?;g'°;§;§°ngfg§e§ngrf? g:vgigbeargz g;gggs to
o o et Sl gmare R R a1 Som 120131 ana Tater the larger heiont. most orm unless’ otherwise noted on the pians. For poles
2 EATISOR AL WL U LI ind Speed o oncrete traffic barrier with one luminaire arm, EET 2 OF 4
5|  Revisions tnercto. Desion 3-Second Gust Nind Soee 5. Unless otherwise noted, oll steel parts shall be o ho1o8 Shall be josated |80 degrees from Iuminaire arm, SH
3 enpoqum? heo ’;‘pnfmmfaol‘e(l)digug;pf?‘e:;o% éd‘?ugg the ) galvanized in accordance with ltem 445, "Galvanizing." pg:dpg?é:smgmted on a concrete traffic barrier with two ® graaffef;;
o ; eonog 160 25 veor Il be on the same side of g
o) terval. Design luminaire arms, all hand holes sha h a Division
wind speed to a 25 year recurrence in ted in accordance with Item e H ket
§ momel nie T sted Tn tabies ocsume bose of pole is 6. 32.”-'-5‘32é?55??3élu5§s.'9b[éﬁg=iﬁd‘"m seam welds for pole the barrier. For D°'?§ hm*."fegrggkg,"’,;gﬁz Aé‘i’g';ﬂgﬁrgg on ITexas Department of Transportation Standard
£ 25" obove notural ground level. sections shall have 60% minimum penetration. Al Iww?éging g:q?f?:#g;gérgfwegé D‘-)?e' -22 ey Moo hols
H i tural e 1N M
§ 2. Structures ore aes-qned to support two 12° luminaire gngllsgge:n occordance with AWS D1.1, Structur: Q clear the borrier. ROADWAY
M mast arms and luminaires. Mast arms are oeslqnea to ode . ) o le shol 1 hove o Smooth, uniform finish free
39 support @ 60-pound luminaire having an effective 7. Two-section poles joined by circunferential welds will . T?e f;msg??sggrz og St raneet 'Scrofched, chipped, l WINAT ION
hg projected area of 1.6 square feet. not be permitted, uniess omerwiseﬁnown on ihe plons. of pits, | domaged’ golvanized oreas on poles ang mast LL
ey . 1 1 1 -
22| 3. Fobrication snall e in accordance with the Specifications Poles may ge i:gr:ggje,gir-\? gghggc e S teations arms shol | be repoired in accordonce with [tem 445, POLES
B8E and with the details, u-’mgr:signs,dgnd'ﬁ;afg’rorggg;;g; gfxgﬂbleesiope ?qqeﬂ!-er With 0 1op length of not. less “Galvanizing.
58 hown herein. Do not submit shop drawings N 2 i ter ot the lap joint. ) Ve .. ise. .
25 F17imination pote assemblies fobricated in accordance fhan 17172 times he shoft diamete i P omnaire arms have o 267 rise. A pole with 4 fr luminaire RIP (2)-19
§ witn the detalls, dimensions, and weld procedureig snown 8. Alternote materiol equal to or better than material lumnu!r? grms hgvzcgum ﬁn;g heght 3'-0" less than fhe
R e e e e Tt g proved weld o " specified may be substituted with the approval of the il Moo e e e T e tne 158 o lenatn 10 mean Fie ripis.an Joo v o
g Boneicotton " Noteriols, fabr fcorion Sglerances. and Engineer. the nominal mounting height is ol lowed, but unnecessory unless O oy 7307 T s T
37 ehioping oroctices sholl meet the reauirements of hecitied 9. Lubricate and tighten anchor bolts, when erecting shoe othervise directed by the engineer. e 6443[36]  oo1 | 05‘5% ErC.
o sheets and the Specifications. In i . te traffic barrier base poles, in . - e o SoeeT o,
0= H N H H e base poles and concrete tra o . +h + RID(1). 12-19
o e tolerances, dimensions shall be within th n 9 . former base les in accordance wi shee G A ETC 2
ot ig?;:‘gggégngenerul Iy obtainable in normal fabrication accordance with Item 449, “Anchor Bolts, 13. Erect transforme po - LFK | ANGELINA, |
so practice. L5 ]
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.
0° (+25-0°) e ns Vo 1 NOTES:
Arm Length 4 V2" Dio. x 12 % r
‘ 2 A325 Bolt(® € '/z'TDia. Holels-“ 5 A i @ Any of the materials |isted for plates may be used
z§ 2 % x 3" i 13NC Tapped 'Ya PP OX. ~ where the drawings do nmot specify o particular ASTM
2% Approx. Hole Tnreads Yo " 4 designation.
5% in Pole 4 - ,.—.‘
z " x A576 must be suitable for forging and also meet
€§6 Strut R % "x 2" Min. —m i - ©mininun tensile strength of 65 ksi, minimum yield of
Sl 1eng j /‘J—‘\ \ gl 35 ksi, ond elongation in 2 inches of 22 percent.
5€ . . . .y k Washer :
Ehg 2, SCH 40 Pipe Removable plastic or S Lock Washe Smooth | -1 % (® A572, A1008 HSLAS-F, and A1011 HSLAS-F materials may
28 2 %" 0.D. galvanized metal cap H N Li°° s have higher yield strengths but shall not have less
)‘§ © ® ; Arm Simplex P § elongation than the grade indicated.
B B b ¥
tol & 3 Strut R % i Pole Simplex W (@ Dimensional 1imits are given to show acceptable
25 o v x 2" Min, Y variation in design. All of a Fabricator’s production
wat T X ‘ of a particulor orm length shal |l have the some
::‘ﬁ% + 0 - L dimensions within specified tolerances.
83, 3 ZALATT 2" Dio. Approx. ®Each pole simplex fitting shall be supplied
Sed @ o UPPER SIMPLEX FITTING with 2 bolts or\dTZ lock washers of the
o size specified. The bolts and lock washers
E”g ] ' + sh + lority) POLE SIMPLEX DETAIL® shal | ge secured to the pole with the other
§ : 1 /5" SCH 40 Pipe Gusset not shown for clority hardware items called for in the plans.
5| & 7 °
'Qgg e 1 %" 0.0 Va" Dio. x 1 Yp" (@ Proposed deviations in arm simplex dimensions or
S| ; 7 - . materials must be submitted to the Department
R © LA-1 ; A325 Bol+(® % 5" Approx. " for approval.
g N 4" 1 %" Dia.
.!'PT: ; WT% Approx. @A weloeozha—\a;ole frome is permissible. Maximum
Tt 4 of two (2) CJP weld splices is allowed.
28t Lip / : % ;
Bgé removed é = '{‘I 4 §
¥ - ]
‘Qﬁjgl LUMINAIRE ARM g=\ Lock Washer ® hall Y |> _ g MATERIALS
§80 H H : ; ASTM A27 Gr 65-35 or Gr_70-36, A148
3 ’ Arm Simplex H & Pole or Arm Simplex | 6. g6-50, AS76 Gr 1021 (3 ,0r A36
.'.'é i Pole Simplex © trm only)
o ‘ Vo U . ASTM A53 Gr A or B,A500 Gr B,
5% / 2 L - Arm Pipes A501, A 1008 HSLAS-F_Gr 50 , or
§5§ ¢ PN A1011 HSLAS-F Gr 50 ®
- LOWER SIMPLEX FITTING 7"
2§§ LUMINAIRE ARM DIMENSIONS (Gusset not shown for clarity) FBHE R ASTM A36,A572 Gr 50 @, or A588
22 -
£3 Nominal Arm Length Rise Wisc. ASTM designations as noted
<B¥ Arm Length SECTION B-B ARM SIMPLEX DETAIL®
S 2 -0 3 6 2 6
4 oo oo P ‘
290
ggsé 5 o e 5o LA-3 )75 r_\p o3
2 T on en T en Typ 2
z <5 10' -0 9'-6 5'-6 ‘ -\\ Typ
= 12°-0" 11°-6" 5 -6" ‘
z Va" Min
= Gusset
A
i } Plate
3
4 \
2 \
g ARM ASSEMBLY FABRICATION
2 TOLERANCES TABLE ‘
S DIMENSION TOLERANCE
S
“ N T SIDE ELEVATION SECTION C-C
o rm Length +
o
S - B
2 Arm Rise £l SIMPLEX ATTACHMENT DETAIL
< Deviation from flat 1/8" in 12" Vo 13 UNC
" -
%', Spacing between holes +£1/32" Pole Top Cap to be grounding 3/8" S_HEET 3 OF 4
-l gray iron casting V‘lgz lug protrusion e Traffic
o (/}43 Class 30)., (typ) Dsla’felfy
08- fi?gcdzflg;’saé"g) _ I Texas Department of Transportation Stomdord
.3, - la
° or Aluminum Stainless Steel 2> Tue Thk.
3 Set Screws < s
= 9 /
3 (3 Req’ d) ROADWAY
'~§ 1 (2) '/4"-20 UNC
=X
32 5 Hex Heod ILLUMINATION
n< C1" or "C" Hook i Stainless Steel
cf for wiring and | Screws POLES
£ Comeralo cros / T oe w tovar'®
S i " Min. Cover
gg Hot Rolled Bor ~ 12 Gauge RIP(S)'IQ
Qi H.R.M.S. FILE: rip-19.dgn o [oxs ons o
I7 ELEVATION SECTION A-A ©Tx00T__ January 2007 e s | HIGHNAY
e o REVISIONS 6443]36] 001 | US 59,ETC.
v -
g - o Comrr T st o,
3 POLE TOP HANDHOLE 28 LFK | ANGELINAETC. | 33
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RINSFORER 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. : :
- LP-1 Thick P Tee TR 1" LP-1 Bolits with H.H. Nut, TYPE | g¢. | B.C. the lorger mounting height.
gs * Ve Flat Washer, Lock
2 72 Washer, & A 13" 14" 2. All breakaway bases shall meet the breakaway
b6 Connecting Washer requirements of the AASHTO Stondard
e Baseplate Thick R . Specifications for Structural Supports for
E8g LP-2 )5 be ¢ Mast Arm(s) B 15" (17 Ya Highway Signs, Luminaires and Traffic Signals,
Te3 Baseplate Thk. ¥ 6th Edition (2013) and Interim Revisions
a4 1 Y2" Dia. Transformer Boseplate thereto, and shal | have been tested by
25" Bolt Hole Bose (See Ui Lock FHWA-aopproved methods. All bases shall have
v8 (4 Req’d) Transformer V2" thk o¢ been structurally tested to resist 150% of
Bolt Base Detail) Hold-down Washer
2 Circle < 5 - LP-2 Wosher i the design moment.
it o
LrH 5| € Most 5 | 4" 3. Transformer boses shall be cast from aluminum,
3231 - T3 T Arm(s) S @ | . ASTM B108 or B26 Alloy 356.0-T6, or other
'Z§3 ole Base 9 1 Bolt Circle moterial aopproved by the Engineer. Four Hex
Dia. +/s —1
83, ) € Handhole —— 12 %" Y Most Head (H.H.) bolts with four H.H. nuts, four
ﬁém Bol+ Hole andnole 7§ JC‘ir,,.(g lock washers, four flot woshers,ond connecting
g i i . “ Pole Base 3 and hold-down washers os recommended by the
E”g Dicmeter gﬂg,;.‘#zfgd“ 15 % Dia. +/g" manufacturer, galvanized to ASTM A153 Class C
§§B Corners DETAIL A or D, or B695 Class 50, shall be provided with
o8 each transformer base for connecting the pole.
2or SHOE BASE CONCRETE TRAFFIC Bolts shall be ASTM A325 or approved equal.
22 BASEPLATE Rodiused or Lock Nuts sholl be ASTM A563 grade DH galvonized.
8z BARRIER BASE BASEPLATE Chamfered Washer Flat
&2 . Corners Washer 4. Bases shall be stamped, incised or by other
T ']
. H A ASEPLATE TABLE approved permanent meons, marked to show
ggt uouNn?aGOE DSt B T 3 CONCRETE TRAFFIC BARRIER TRANSFORMER fabricator’s name or log;:, ond mode! number.
T H v . N .
»SE wetgurs | BOLT | square | turck |81 HOLE BASE BASEPLATE TABLE BASE BASEPLATE Such information shall be placed in a readily
o8 (nomingl) OGS | PoLE DIA@ DIM. A DIN. B seen location, inside or outside the base,
‘§§§ 20" - 39'| 13" ER RS ZS (mominal) - - - Connecting but shall not be placed on the door.
gg"' 40 157 15" N R 28" 38 9 e Va 10" Yo" Washer 5. Doors for transformer bases shall be made of
°§2 50" 15" 15" 1 YY" 1" 48" 10 Y2 7 Vo 13"+ V" plostfc. fiberglass or ofner‘non-mefollic
2 E TRANSFORMER BASE BASEPLATE TABLE DETAIL B material approved by the Engineer aond shal |
of WOUNT NG T T T HOLE | TRANSFOMER be attached with stainless steel screws or
b%‘?‘g felonts, cingue | sausne | Tick |G| e ren | Base TYe Top Bolt bolts. Transformer bases shall be cleaned
N : 2
S .B. 0. ——— - - .- - e A Circle | by grit blost cleoning ofter heot treotment.
E:% Anchor Boit (A.8.) Dio 2 % 13- |3- ! /“ II - ! ./‘. (B.C.) Certification by the manufacturer of heat
a8 Minimum " Thici - 40° 15 15 L7} '\ Ya L3 8 < treatment shall be furnished with transformer
‘E:g f 50° 15" 157 [ 1 %" 1 Ya" 1 %" B | Q boses. The certification shall show the metal
.3 :g; :"ﬁma 2°”(§)"F'T"? _ o alloy and temper and that the base meets those
ke Washers ang ?’I) Lockcl " Ya requirements, chemical ond physical. The
~2'8 Waosher at top per bolt . e . Dia. &4 certificgtion shall glso show the moterigl ASTM
§5¢ with upper end galvonized o Minimum 14" Thick specification. Transformer bases shall be cast
:2.‘.’5 at leost 11", ™) @ | with o removable tab bar for material testing.
a~ " 2 Some bars may have been removed by the
T late 4y~ Anchor Bolts v . y y
@ .¥§| e wianer Nuts, (2) N Anchor Boit (A.B.) Dio.j monufocturer for testing.
a8 xa Minimum %" Thick 1 Elo'z wos:ers gng ) 5 5 Minimum /a" Thick _ NOTES:
= %: < ock Washer at top «|8 :
= L per bolt with upper N (4) Anchor Bolts with zl:
by end galvanized ot Ol (1) H.H. Nuts, (1) Lock o @ Anchor Bolt Templates do not need to be
S least 12", b Washer and (1) " = Qalvonized.
$I (8)H.H. Nut Minimum 3" Thick :g:dt-)g?:mwvi(?:h:;pg: ;gg " : @ Pole diameter before ovalized.
2 - H. Nuts golvonized ot least 9 Yo", g
3 . o ANCHOR BOLT FABRICAT[ON
o Bolt Circle TOLERANCES TABLE
z G e ol W1 Minfmam % Thick : DIMENS ION TOLERANCE
%. gfnfer Hole 4 Yy" Bolt Hole ;’: &
ometer - Length s 2"
g
g rovide Bottom Threaded length + Yo"
Q 0 T i
Pl 12"X 7" Center (8)H.H. Nuts ?:Snf?Zfion BOTTOM PLAN Galvanized length (if required) Ve
2] 2x Ancnor Bolt Opening e only.
=< Diameter
5 P Access Door
3 Bolt Hole Dia. TEMPLATE Bolt Circle Approx. 9°x 11° SHEET 4 OF 4
§ Diometer Door_Fastener. g” grafffzc
"-20UNC 1" afety
g CONCRETE TRAFFIC BARRIER center Hole /i -20NC x| o oesariment of mansnortation | Dheh
Diometer Head Bolt —See P P! Standard
§ BASE ANCHOR BOLT ASSEMBLY Heaa o e
.2 SHOE BASE ROADWAY
Transformer
2§l  ANCHOR BOLT ASSEMBLY N e OAD
x Ane r Bo
E%’ Diometer Bolt Hole DI lLLWINATION
Re oIt Hole Dia.
95 SHOE BASE ANCHOR BOLT ASSEMBLY TABLE TRANSFORMER BASE ANCHOR BOLT ASSEMBLY TABLE POLES
3] |MOUNTING BOLT MOUNT ING BOLT See
RE[ [Hetenrs | gi6:| cIRCLE | SieTen | DraveTen JELGHTS | Do [pSIRCLE. | DliweTeR | Diaveren TRANSFORMER BASE grounding  Detail A RIP(4)-19
85 {nomino!) DIAMETER nomina DIAVETER FILE: rip-19.dgn DN oK: oW: cKi
ANCHOR BOLT ASSEMBLY ELEVATION
E.;.‘ 20" -39° 1" 13" " 1 Ve 20" - 39° ™ 14" 12" 1 e " ©7Tx00T _ January 2007 conr_[sect] 108 | HIGHWAY
REVISION
2 [doso vl 5 [ e | 1 % w0 so |1 | e | 14 % e TRANSFORMER BASE | .., stapel_oor _[us sa.erc.
- -
5= DETAILS 1219 LFK| ANGELINAETC. | 34
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5
o
0o 50 A 480V. Circuit Breoker, NEMA 4 for fotal lomp wotts
e exceeding 9000, 30A, 480V. Circuit Breoker, NEMA 4 for
5 9000 or less totol lomp watts, Enclosure shall be stainless NorE.
b steel, 14 go., weotherproof with full length vertical door hinge, 175° Lgt. Std. : . .
‘§-§ welded nosp, 10ck ONG two Sets Of keys. Hinge pin snall be tock-welded to e e S marer o v v rorY
prevent removal. Lock(Master# 2195) and keys shall be furnished by the 100", 125°8150' Lgt. Std. be within two degrees of perfect olignment.
o3 2 12" contractor and shall be the same type as used for the service enclosures.
= 3016, Enclosure dlmenslons shall be opprox. 20" high x 9" wide x 5" deep. C.8x18.75 20°
P e vl Attoch enclosure with (4) 174" S.S. Bolts & Nuts w/ 1/4" Spacers
Gua /e M Breakers ore to be mounted on o dielectric mounting boord or
< i [ high voltage insulating paper.
8 SIC 0T D Weld 172" Hvy. Hex Nut
28 " over 9716 dia,. hole, (for -
Fls . Hasp & . side).Re-+op threads X 'I
g% 2 Lock —| g?::?;"s:;' after galvonizing. 172"R
se N Derol 0-Re See Detall "Q" 1
gt 38" Roung < ? 8 Power Cable 24" min, length Delow plate. ! o
* - 2
._g: CORD CONNECTORS, SEE SHEET 8 FOR SPECIFICATION _ _
EE] I
§§3 #8 Power Caple, —H | € rore
50" min, length from 8 Ref. Line _
2% VIEW M- Connectar to Enclo- - (DRILL MOTOR NOT SHOWN)
i R > s L
P '§ (3)11716" Holes Provide o minimum — W/inside of Flonge.
565 of &) 37167 aroin NOTE! Attach winch plate *
ey . — [ |~ Groase Fitting + I with (6) 172°X
s “ H.H, Bolt (A-325) w/
8% ||; |r 2 Bolt (A-325) w/F.
toy 0 13016 vore 1 ran i I Hrpenne BRI 58 et R
25 TIE KNOT IN|CORD \—4f il ® 1" x 2" Slots 100,125’ & 150° Lgts Std. :
& o ‘ |_— Winch Mounting Piate
93 P (see snt.3)
38§ 38" oo, wote  © 0 DETAIL "P- 175’ Lgt. Sta. TABLE OF "U" DIMENSIONS
cs . .
.,;.. - g NINDH VOUNT ING OmidEL) [Pote H1.[ 8 STded [ 8 Stded [ 12 stded] 12 Sided
gm‘: "( o / Dlmensions may vory-verify witn Ft. | 8O WPH | 100 MPH] 80 WPH | 100 NPH)
M R R N AV N e winch monufocturer. 100 37| 327 20,27 zas2e
29%
“‘6°§ ~ 125 3a2e| 3as2e| 227| zasze
ool
o ) 13/32" 1 — 1 " - 172" 2"
S’QE Iy (21 137327 Holes Liquid Tight 50 | 3as2t| 3as2c| 21727 zas2
§,s ? Flexible Canduit 175 arz| a4z | 32| 3720
wrEo Yeatner tignt
=y tting
war 3 L .
£8% 3 Switen Enclosures 1*x3" Conduit Nipple Switch Enclosure 13+ Condutt Nioot
g0 9 Plastic Insulating w/straiont thread. Plastic Insulating el aiople 8"
- °I F 1Bushing 1" Conguit+ Coupling, Galv. Bushing. chose Liauia Tignt Cora
1" dia, R. it se Liauig, i
o e § ~ o I R Loy Nylon [nsulated 90° Connector, Discord Chose [t 172°R (+yp.)
3°8 Connector for Liauid Nipale! 1
ZES & SECT [oN J=J 1-¢-;i:|ex.oug ue'allm A e
£2 Conauit, ut, a0l i %
£3% | O ATUMILY) 3t ing Hype (3 vea) Power Cable IR 14" R
o COVER CABLE WITH HEAT SHRINK TUBING #8/3C. Type W = -
- z FOR ENTIRE LENGTH OF CABLE GRIP 1" Liquid Tight Flexible ~e | Q
c PRIOR TO INSULATING CABLE GRIP. Coble Grip-Heavy Duty, Universal Metal Conaull. N
g § Bale, Closed Mesn, Multi-Weave, I |
= % Conie. Toa or Gabie crio snol nor wout NV CHOUND IR OUT 10 LIGHT RINGH -
n e. Top o e Grip Shol I no ™ FELD F L -
g 2 extend higher than 24" obove attach- wo sox A 9/16" Hole, typ.
= < ment plate, Double wrap eye ends "
o § ‘through thimble-eye nut to shorten DETA"_ R DETA“. S
= length. Instal | ;:nfﬂl”?'?QOQI band WINCH DRIVE ACCESS COVIM
= 5/16" S.S. Aircraft Cable — ot top of orip after positioning. ENCLOSURE ENTRANCES
with 5/8°x12" S.S. Ter-
minol Bolt End w/6"_threod, Verify
Peoped 1o ane end. (3 rea., Provide spacers for
apart, e Pillow Block,approx.
'U" Slip Joint sholl be keyed +o winch - ¥ . - .
| snaft and secured by set screw. "U” 2 25/32°, verif: XR 9°x8 3/4"x3/8
3/4" Galv. Thimble Eye Nut & L.W. :?ln' shall remoin attoched to the g
| 9/16" holes
1/8° 5.5, Cotter Pin — Electrical Cable,=8/3C. Dritl and Tap Pola for ® ¢
Ty 3 1/2"x1/4" Bolts(3 rea.) Cost Aluninum J-box.BoIt 1o » 1
gt -box. P
Lockmagiotine Condul+ Busning & (82 Derar | *+5% Tor ‘Winch o ve Acoess Cover) —Gost mtunloum u-oox sl vo €
Cable Attaching Plate o Set Screws ¥ Round to #3 Morse o
3/8" R, Toper Adopter =
. 17 All-thread Conduit Nipple = *
coil spring, (3 rea.) 2- gic.note €8 x4.75x2°-6 1/2"

1" Female Liquid Tight

1 1/2"dio. hol
Cora Connector e

inPote  Nb———— L N\ N\ /7 /] 316

UL SECTION K-K

ORILL VOTOR NOUNTING PLATEY
* Make from 6061-T6 Aluminum

5/8" Galv. Flatwosher
(6 req.)

3/4" Galv. Hex. Nut & L.W.

" " See Detoil "P"

3 Oritl Boay = roxas Department of Transportation
ku\ Water-tite Cord conn. (3 reaq.) I

Traffic Operations Division
5/8" Golv.Hex.Nut &
Hex. Locknut, (3 ea.req.)

3/8"S.S, Aircraft Cable with
3/4"x8" S.S. Terminal Bolt
End w/3 172" threod, swaged to
one end. (1 rea.)

From Tronsformer
To Remote Switch. Wire Switch for Forword(up),

Toraue L:x:mbl,:::veru(oovm. 10" Cora length,min, H I GH MAST

NOTE: 3/8"Cable for this Project shall ..,"—l Leveling Nut @ Pillow Block-with Bal | Bearings Boston Series S [LLUM [ NAT ION

1/8" 5.5, Cotter Pin,
(typ. 3 places)

10:36:13 AM

FILE: T:\LFKTROPS\maintenance contracts\PLANS\2023 Jobs\RMC 6443-36-001

-0 be 19x7 Rototi Resistant N
DETAIL "0 Sneet 9, 0 on Resistant per Shacers Tor mounting 1o onanners ol Provide DETAILS

1CARLE ATIACHING PLATEY POWER DRIVE ASSEMBLY 3/4% Round Shaft with 3/16" Key Ways.
. HMID (4) -03
[}
3 @©Tx00T January 1986 oM TX0OT_[cka TX0OT [oms 1X00T | ki Tx0OT
b PR i i T T
o 586 12:87 4% 6443(36] 001 | US 59,ETC.
& 17-3-85 4-89
> wae o s oy [ seer o
3 LFK| ANGELINA,ETC. | 35
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(® ©OBS.LT.(TYP. 3 PLACES)

2 m 12 XHHW [N Y, INCH OR ¥ INCH
LIQUID TIGHT FLEXIBLE METAL CONDUIT
J BOX (TYP,)

2-%12 XHHW

TERMINAL BLOCKS.

Lav 0. 75KVA
Sag 480-120V,

g TRANSFORMER
82 (WEATHERPROOF
+L0

LUMINAIRE (TYP. ) s

8oy JaMP FUSE. 172 INCH OR 3/4 INCH L1QUID
s AT TERMINAL 2 # 10 XHHN IN /> INCH OR ¥4 [NCH TIGHT FLEXIBLE METAL CONDUIT
ob® BLOCKS. LIOUID TIGHT FLEXIBLE METAL CONDUIT (TYPICAL WIRING FOR
282 NOTE: SECURE CONNECTOR BODY TO FLANGED LUMINARE)

a3 2-%1 OXHHW 50 AP 600 INLET W/S.S.REMOVABLE CLAMP TO PREVENT

Cls 3-uBXHHW — ] i) mz m[ ACCIDENTAL DIS-ENGAGEMENT.
‘3% NGED CONTROL DEVICE. LABEL "UP"-“OFF"-"DOWN"

T AL_BOX . .

.§§§ R MTOAL Bo% AT W COMER, ORILL FURNISH SELF-CENTERING SWITCH,
o
%'ﬁ'é O 50 awp soov, i g X R
=2 NOTE: GROUND WIRE FROM s
T8y TERMINAL BOX TO JUNCTION N\ 2 POLE, 3 WIRE, CASE MIN. LENGTH. REFERENCE
g BOXES NOT SHOWN SCHE- GroubeD CoHD 212/3C TYPE SO CORD LINE i
oy MATIC. SEE TERMINAL sox CONNECTOR BODY,
A5 SCHEMATIC. GROUND W ARMORED W/C 1.5KVA, 480-120V.
Zla 70 BE w1 SXHEW GRIP. AND RUBBER TRANSFORMER, WEATHER -
eSS - COVER. PROOF (SEE NOTES 2,85.)
FEAS #8/3C CORD TYPE W, —
§5¢ SEE SHEET 10 =
R 10A 600V [N-LINE FUSE

g L]
293 -—=12/3C I’VPE S0

600V CORD

382 § WATER-TIGHT
850w (30AMP CICUIT BREAKER FOR CONNECTORS (TYP. )
835 9 9000 OR LESS TOTAL LAMP WATTS.) 50 AVP 60OV, 2 POLE, 3 WIRE,
heg o (50 AMP CIRCUIT BREAKER FOR : ARMORED W/CORD GRIP. 172 INCH OR 3/4 INCH LIQUID
Py TOTAL LAMP NATTS EXCEEDING 9000):| : TIGHT FLEXIBLE METAL CONDUIT
202 s (TYPICAL WIRING TO
829 BREAKER ENCLOSURE - @ OBSTRUCTION LIGHT)
k15 I S 50 AMP 600V, 2 POLE, 3 WIRE,
Py ) CASE GROUNDED CORD CONNECTOR
3°°%s 10° -#8/3C CORD, TYPE W BODY, ARMORED W/CORD GRIP.

2§ & MAINTENANCE JUMPER
g‘;‘; CABLE (SEE NOTES.)

CORD CONNECTORS, SEE SHEET 8 FOR SPECIF[CATION.

ONE-LINE SCHEMATIC

DISCLAIMER:
([1lunination)\2.

FLEX CONDUIT FLEX CONDUILT
TO JCTN.BOXES TO _JCTN. BOXES

NOTES:
1. OBSTRUCTION LIGHTS COLOR CODE: FROM
SECONDARY SIDE OF TRANSFORMER THROUGH-
OUT-CIRCULT TO SOCKET, WHITE-NEUTRAL,
BLACK-LOAD.
POWER SUPPLY CORD TO FLANGED INLET:
GREEN-GROUND, WHITE LINE, BLACK LINE.
FROM FLANGED INLET(A) TO TERMINAL
BLOCKS: GREEN-GROUND,RRED LINE, BLUE-
LINE. FROM THERE ON ALL 480V. CIRCUIT WIRES
T0 BE RED AND BLUE TO JUNCTION BOXES.

E FROM POWER $UPPLV TO TERMINAL
BLOCKS SHALL BE_#8 AWG-
WIRE SIZE FROM TERMINAL BLO X5 TO
JUNCTION BOXES SHALL BE *12
Moul RMINAL BLOCKS ON %"
GRADE PLYWOOD.
FOR 2-WIRE, 480vV. SERVICE, OMIT FUSE IN
GROUNDED CONDUCTOR IN LEADS TO TRANSFORMER.

N

Eal o
=
El

AWG.
EXTERIOR

¢
=
1
-
m

|- 480Qv. /120V.
TRANSFORMER 6.

10:36: 14 AM
FILE: T:\LFKTROPS\maintenance contracts\PLANS\2023 Jobs\RMC 6443-36-001

ALL LIGHTS SHALL BE [NDIVIDUALLY
FUSED AT FIXTURE

TERMINAL BOX SCHEMATIC

DATE: 5/4/2023

4"X4"X2" CAST ALUMINUM JUNCTION

BOX WITH BLANK COVER AND NEOPRENE
GASKET, MINIMWM (4) " HUBS (TYP.)
COVER SHALL BE ATTACHED WITH

SCREWS LOCATED AT BOX CORNERS.

WATER-TIGHT
CONNECTORS (TYP.)

¥a" LIOUID T

FLEXIBLE Mzm. CONDUIT
(TYPICAL)

WATERTIGHT
CONNECTIONS (TYP.)
TERMINAL

(SEE D:nn. "1

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

LIGHT MOUNTING RING

DRILL 4" DIA. HOLE Fi
( DRAINAGE (TYP.) Trostre. comers

—6" x 18" x 6" TERMINAL BOX,
o TN OER - o [=lh-cLR AL 14 GUAGE STAINLESS STEEL

— T .@. AROUND (TYP. ) W/ RAINTIGHT COVER
50 AWP 600 VOLT
GD/ FLANGED INLET
%" EXIERIR
Lo ] [7) B vwoop
o \ o

) PN

600 VOLT TERMINAL BLOCKS

ATTACH WITH (4)10-24 MACHINE
SCREWS, FW AND LW COVER TO HAVE 2" MIN.
LIP ALL AROUND.

TRANSFORMER/'J_»_L

DETAIL "T"
(TERMINAL BOX)

RED FRESNEL LENS

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

6000 HR CLEAR SAFETY CHAIN

CAST ALUMINUM
NEOPRENE GASKET HOUSING

LATCH AND SPRING
ASSEMBLY (TYP.)

1"BOTTOM HUB SQUARE_HEAD
SET SCREW
-y
DETAIL "U

(OBSTRUCTION L IGHT)

NOTES:

1. PLUGS, CONNECTOR BODIES AND FLANGED INLETS AT CORD
TO RING CONNECTION SHALL BE "TWIST LOCK" TYPE, 3-PRONG,
RATED 50 AMPS AT 600V, AND 20 AMPS FOR 120 V. 50 AM‘
CONNECTORS SHALL BE 3 WIRE CASE GROUNDED, ARMOR
CORD GRIP, 20 AMP CONNECTOR SHALL BE 3 WIRE GROUNDING WITH
NEMA TYPE L5-20.

HANDLE ON 1.5KVA TRANSFORMER FOR PORTABILITY.
(SEE ONE-LINE SCHEMATIC)
3. CIRCUIT BREAKERS SHALL BE 1TE #E43B030 OR ®#E43B050,
SQUARE "D" ®#FAL24030 S/N OR ®FAL24050 S/N, OR EQUAL.
4. CONDUIT ENTRIES INTO TERMINAL BOX SHALL BE INTO

THE SIDE OF

MlNIM-M ONE (1) MAINTENANCE JUMPER CABLE SHALL BE
SUPPLIED FOR EACH PROJECT. SUPPLY ONE (1) PORTABLE TRANS-
FORMER FOR EACH POWER DRIVE UNIT REQUIRED FOR PROJECT.

5’ Texas Department of Transportation
Traffic Operations Division
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LUMINAIRE LOCATIONS

TxDOT for any purpose whatsoever.
andord to other formats or for incorrect results or domoges resul

of this standard is governed by the "Texas Ei

12-LIGHT SETTING

NOTE: AIRCRAFT OBSTRUCTION LIGHT LOCATIONS NOT SHOWN.
THRI

NOTE!MIN. SWAGE LENGTH = 2,06
X. SWAGE LENGTH = 2.94

+ 140 DIA.HOLE
5/8-11 UNC THREADS

i
T 0
Fgé 4444
12.0 r\Vr\

.635 [+ 095 DA BEFORE SWAGING
.563 0:008

DIA.AFTER SWAGING

328 - 898 o

.56+ 90014,

+.010,
-3607: 010014

TERMINAL FOR ¥ “WIRE ROPE

MATERJAL: STAINLESS STEEL,

TYPE 303SE OR 304

WITH 115,000 P.S.I. MAX.ULTIMATE TENSILE STRENGH.

NOTE:MIN. SWAGE LENGTH = 3,12
MAX, SWAGE LENGTH = 3,44

+140 DIA.HOLE

. 7037995 D1A. BEFORE SWAGING

§ ARE REQUIRED LOCATED APPROX,120° APART, -625 ] 000 DIA. AFTER SWAGING ,525:-8889“,
LOCATIONS WILL VARY DEPENDENT ON THE LI1GHT 210 3/4-10UNC THREADS -.000 .
) SETTING USED. . “ r* .390 13880, (.,
=]
?
52 @ _ liﬁ[|[IHHHHHHHHHHHHHHHHHHHHHHHI
553 & (AN DU NULRaGU Dty
g"- gl 3.5 | 3.5
- ' ' ! ) +.01
8% g 8.0 -4307: §3%p1a.
2
g‘gg i TERMINAL FOR % "WIRE ROPE
o MATERIAL: STAINLESS STEEL, TYPE 303SE OR 304
: Z WITH 115,000 P.S.1. MAX.ULTIMATE TENSILE STRENGH.
g 6
< %
g 2
s 5
z 2.375"
- 0.D. Pipe
$ GENERAL NOTES:
gl 1. AFTER FINAL AIMING HAS BEEN COWI.E"ED AND APPROVED BY
. VNE ENGINEER, FIXVWES MUST LOCKED [N POSITION, CON-
b ACTOR MUST SUBMIT OPOSED LOCK. ING SCNEM[ WITH THE
; FIXHRE SUBMITTAL. (FLOODLIGHTS ONLY
©
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b AREAL IGHT MOUNTING ASSEMBLY Texas Department of Transportation
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7es A 1. AREA LIGHTING (Bid under Item 614, "High Mast Illumination Assemblies”) (1) When mounted in the level position, 50 ft. obove the midpoint ond 20 ft outside of
sFE either long side of a rectangulor area meosuring 340 ft. by 50 ft., the fixture
s A. Area lighting shall be symmetric or asymmetric, as shown on the descriptive cade. shal | pass the following tests:
g'*,g The number and wattage of the fixtures on eoch pole shall be as shown on the lighting
o2t layouts. The lighting pattern for symmetric fixtures shall be [ES Type Vi for (a) The fixture shall provide o measured minimum intensity of 0.15 horizontal
z=2 osymmetric fixtures, it shall be IES Type [I, Ill, or IV, foot-candles at any point on the surface of this area.

=9
%‘E: B. All luminaires shall be pre-qualified before installation. A sample of each type of (b) The fixture shall provide a measured maximum to minimum light ratio, based on
‘g luninaire to be considered for pre-qualification shall be submitted to TXDOT's Traffic horizontal foot-candles, of less than 25.
8 Operations Division - Traffic Engineering Section (TRF-TE),
=93 (c) The fixture shall provide on averoge measured intensity of 0.6 horizontal
808 Traffic Operations Division - TE foot-candles on the surface area.
&< Texas Deportment of Transportation
o8 125 Eost 11th Street (2) Wnen mounted in the level position, 50 ft. cbove the midpoint and 20 ft outside of
._gS Austin, TX 78701-2483 either long side of a rectangular area measuring 260 ft. by 30 fi., the fixture
§§§ shal | provide o measured minimum intensity of 0.30 horizontal foot-condles at any
S Somple luminaires are non-returnable. A 1ist of pre-qualified lumingires may be obtained paint on the surfoce of this area.
239 by contacting TRF-TE. In addition, Iuminaires will be sampled and tested in accordance with L )
WXy Item 614. Lumingires that inconsistently pass testing or that are inconsistent with ¢) The Type "B* 400 watt asymmetric fixture shall be 1ES cutoff. The Department will use
3 published photometric information will be removed from the pre-qualified list at the the measured photometric data of sampled fixtures to run the fol lowing tests on @
x discretion of the Engineer. Once o fixture hos been opproved, no changes shall be mode in computer simulation:
= any material or monufacturing methods without prior opproval of the Depar tment. Unapproved

(1) When mounted in the level pasition, 50 ft. obove the midpoint ond 20 ft outside of
either long side of o rectangulor oreo meosuring 260 ft. by 65 fi., the fixture
shall pass the following tests:

chonges will result in rejection of all fixtures.

C. Symmetric ond Asymmetric fixtures shall meet the following requirements unless otherwise
approved by the Engineer:
(a) The fixture shall provide a measured minimum intensity of 0.15 horizontal
1. Lumingire Construction foot-candles at any point on the surface of this area.

a) The lumingire housing shall be formed, cast or drawn from low copper aluminum ond (b) The fixture shall provide o measured moximum to minimum Iight ratio, bosed on
shal | be free of cracks ond excessive porosity. Formed aluminum shall have a minimum horizontal foot-candles, of less than 25.
thickness of 0,090, and shall have all seams welded, The minimum thickness of cast
parts shall be as approved by the Engineer. Nuts, screws, and washers shall be made (¢c) The fixture shall provide on average measured intensity of 0.6 horizontal
of Type 316 stainless steel. The housing shall be marked with minimum 2° letters to foot-candles on the surface area.
ingicote the photometric type os being either A, B, C, or S os specified. Marking
shal |l be permanent and shall be by stencil or stick on labels similar to "wattage” (2) When mounted in the level position, 50 ft. cbove the midpaint ond 20 ft outside of

TxDOT for any purpose whatsoever.
andord to other formats or for incor

f this standard is governed by the
Standor ds\HM1D-03. dgn

2% label on cobra heads. Wottage Iabel will not be required on high most fixtures. The either long side of o rectanqgular area megsuring 200 ft. by 40 ft., the fixture
o fixture housing shal | be constructed separate from the fixture reflector. shol | provide a meosured minimym intensity of 0.30 horizontal foot-condles at any

8.:. point on the surface of this area.

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

ooy d) The Type "C" 400 vott gsymmetric fixture shall be 1ES cutoff. The Department will use

c) The slipfitter shall securely attach the luminaire to the tenon on the ring assembly the measured photometric data of samwpled fixtures to run the follawing tests on a

28 with o minimum of 2 bolts and clamp. A positive means of vertical odjustment shall be computer simulation:

mxae provided.

(1) When mounted in the level position, 50 ft. dbove the midpoint and 20 ft. outside of
either long side of o rectongulor area meaosuring 220 ft. by 80 1., the fixture
shall poss the following tests:

d) For optical ossemblies with lenses, reflectors shall be palished aluminum with Alzok
or equal coating ond shall not be pointed. The optic ossembly shall be seoled. The
lens shal | be tempered glass or prismatic glass, either flat or sag. The optic assembly
shal | be provided with o resilient seomless or sonically welded silicone rubber gasket, (a) The fixture snall provide o meosured minimum intensity of 0.15 horizontal
ond constructed so that o positive seal against weather ond other contaminants will be foot-candles at any point on the surface of this area.
maintained. The latches shall be stainless steel, spring loaded, and hand operated (2

DISCLAIMER:
([1lunination)\2.

latches minimum, 3 attachment points),ond shall provide @ positive means of maintaining (b) The fixture shall provide o measured moximum to minimum light ratio, based on
closure of the lumingire, horizontal foot-condles, of less than 25.
e) For optical ossemblies without lenses, optical ossembly shall consist of on open (c) The fixture shall provide on average measured intensity of 0.6 horizontal

ventilated borosilicate glass reflector. The reflecting prisms shall be protected from foot-condles on the surface area.

dirt depreciation by @ spun on hermetical ly sealed aluminum cover. There shall be no

glass lens/refractor on this optical ossembly. (2) When mounted in the level position, 50 ft. cbove the midpoint ond 20 ft. outside of
either long side of o rectangulor orea meosuring 160 ft. by 50 fi., the fixture
shall provide a measured minimum intensity of 0.30 horizontal foot-candles at any
paint on the surfoce of this area.

f) Asymmetric fixtures snhall have field rotatable optics with accurate degree of rotation
markings. Reflector shall have "house side" and "street side" morkings.

9) The socket shell shall be nickel plated and shal | be rigidly attached to @ high grade e) The Type "S* 400 wott Symmetric fixture shall be IES cutoff. The Deportment will use

porcelain mogul bose, which shall extend ond enclose the metal shell. A locking means
shall be incorporoted in the shell of the socket to positively resist the removal of
the lamp. This locking means shall be a spring loaded center tip, Lamp socket shall
be non-odjustable and shal | be riveted, welded, or otherwise permonently installed.

the measured photometric dota of sampled fixtures to run the following tests on o
computer simulation:

(1) When mounted in the level position ot 50 foot mounting height, the fixture shall

Lamps shal | be held securely in the proper position with o lamp support. provide the minimum Iight levels as shown below:

h) The terminal block shall use nickel plated brass connectors. (@) 0.15 horizontal foot-candlies within o 130 foot radius.

Fixture weloht including bollost shall not exceed 80 pounds, and effective projected
area (EPA) shall not exceed 2.62 Square feet. s Department of Transportatlon

() 0.30 horizontol foot-condles within o 100 foot radius. —F
Texa.
y 4 Traffic Operations Division

(c) 0.50 horizontal foot-candles within a 60 foot radius.
j) The Contractor may be responsible for fixture testing costs. See TXDOT's “Monual of

FILE: T:\LFKTROPS\maintenance contracts\PLANS\2023 Jobs\RMC 6443-36-001

Testing Procedures,” Chopter 11 - "Troffic Systems ond 11lumination,” TEX-1110-T - 3. Ballosts

2 "Sampling Lighting Assemblies, * at http://manuals. dot. state, tx. us/dynaweb/, H I GH MAST
a) All ballosts shall be isoloted-winding 1ag-type magnetic regulators designed to operate

I 2. Photometrics 400 wott high pressure sodium lamps rated 480 volts. Ballasts shall be capable of “.LUM [ NAT ION
I’y starting lamps ot on ombient temperoture of -20 degrees F. Ballast wiring shall include
n a) The Contractor shall submit o computer generated light level arroy of the oreo o be 0 grounding terminal bonded to metal housing. Bollosts shall be fused with a 5 omp DE TA I LS
© Iighted by high most poles. All camputer generated arrays shall have 400 wott fixtures time-deloy fuse in on insulated fuse holder. Fuse holders shall be internal to the

derated to 40,000 lumens per lamp. housing. Ballast wiring 1o the terminal board shall be through a quick-disconnect plug.
- Windings shall be made from copper wire. 3/03 Revision HM l D (7) -03
o~ D) The Type "A" 400 wott gsymmetric fixture sholl be [ES cutoff. The Deportment will use
8 the measured photometric data of sampled fixtures to run the following tests on a b) Wnen the circuit voltage indicated on the plans is applied, the ballast input wattage Revised Area
s computer simulation: auring fluctuations of the test voltage of +10% and -10% shall not exceed 552 watts for Lighting @©71x00T_January 1986 oM TX0OT_[cka TX0OT [oms 1X00T | ki Tx0OT
S 400 watt HPS lomp. Requirements 991 Fevision o o] wos | wiowr
N "0_'9*1 6443[36] 001 | US 59,ETC.
w 3-03 o1sT counTy [ sweer vo.
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DATE: 5/4/2023

Standor ds\HM1D-03. dgn

([1lunination)\2.

¢) During fluctuotion of the line voltage of +10% or -10%, the lomp wattage fluctuation
shall not exceed o total of 20%. Ballast shall maintain lomp wattage between 280 ond
475 watts for a 400 watt HPS lamp.

d) The power factor of any ballast when tested ot the circuit voltage indicated in the
plans shal | not be less than 90% at any point in Iife. Ballast factor shall be between
.95 and 1.0.

e) The electronic starting aid shall provide a starting pulse with an amplitude of
2500 volts minimum, 4000 volts moximum, The pulse width snall be g minimum of 0.8
microseconds ot 2250 volts. The pulse shall occur when the open-circuit voltoge is
equal to or greater than 90 percent of peak open-circuit voltage. Pulse repetition
rate shall be o minimum of one per cycle and pulse current shall be a minimum of 0.18
amperes. Electronic starting oids shal | be replaceable without the use of tools. The
starting aid shall discontinue 10 pulse when the lamp starts. Starter shall sense an
inoperative or missing HPS lamp ond outomatically shut down luminaire to protect bal last
ofter 10 minutes.

f) Ballasts shall permanently ond cleorly indicate the following: lamp type, catalog
nurber, voltage rating, connection diagram, and manufacturer. Capacitors in all
luningires shol | be non-P(B type.

4. Lamps
@) All lamps shall be new and of recent manufacture.

b) Lamps shall be high pressure sodium and shall meet ANSL C78 requirements., Lamps shall
be the type that extinguish at the end of usable lamp Iife ond remgin extinguished
without cycling. 400 wott lomps shall contain less thon 4.0 mg of mercury. Lamps shall
be lead free and shall pass the Federal Toxic Characteristic Leachate Procedure (TCLP).
Lamp shall be Osram-Sylvania LU400/Eco Plus. No alternatives will be approved.

©) 400 wott high pressure Sodium lamps shall have average initial lumens of 50000 and
average rated |ife of 24000 hours.

A\ 2. ceneraL

A. A1l moteriol shall be in accordonce with the opplicoble sections of the NEC. All conduit ond
conductors shal | be in accordance with the materials and construction methods requirements
of [tems 618 ond 620. Heat shrink tubing for use with cable grips ond coble splicing shall
meet the requirements of [tem 620.

B. Where stainless steel bands are colled for on the HMID sheets, stainless steel hose clamps may
be provided. Stainless steel bonds and stainless steel hose clomps shall be provided vith
stainless steel clips or stainless steel screws.

il

Obstruction Lights

1. When obstruction lights ore required by layout sheets, summory sheets or general notes,
the entire high most assembly shall be controlled by on FAA approved photocel | mounted
inside the service enclosure. Ring mounted luminaires shall be controlled by up to 4
additional ring mounted photocells, with each photocell controlling up to 3 fixtures.
Photocel Is shal | meet the following requirements:

a) All photocells shall consist of a photoelectric cell, an internal lightning arrestor,
and @ reloy or bimetal lic switch mounted inside o weather proof enclosure with stondard
3-prong twist lock photocell plug and receptacie. The enclosure shall be made of
poly-acrylic with clear acrylic window. Enclosure chassis shall be molded thermosetting
plastic. The photoce!! shall have an orrestor rated 2.0kV sparkover with 5000 omps
fol low-through. Relay or switch shall be time deldy type with normally closed contacts.
Photocell shall be rated a minimum of 1800 VA.

b) Service enclosure mounted phatocel| (FAA photocel 1) shall turn on at light levels below
35 foot-condles and off at levels above 58 foot-candles, in occordance with FAA
requirements. This phatocel!l shall be rated for opergtion at 240 volts. A permanent
placard shall be installed on the inside of the service enclosure door to indicate that
an FAA opproved photocell is required.

¢) High mast assembly ring mounted photocells (one foof-candle photocelIs) shall turn on
at light levels below 1.0 (plus or minus 0.5) foot-condle, ond shall turn off ot 2
foot-candles higher than this level. These phatocells shall be rated for operation at
480 volts. Photocells shall be mounted upright on the terminal box or on various
junction boxes around the ring as approved by the Engineer. Conduit entries sholl not
be made into the top of the terminal box or junction boxes. The Contractor shall submit
mounting details to the Engineer for approval.

~

When obstruction |ights are not required, eliminate the 3 obstruction light fixtures, 3
mounting posts, 480/120 volt transformer, 120 volt wiring, ond 3 mounting post support
connections shown on detail "E", sheet 1.

D. The male cord connector on the lower end of the Type W cord running up the pole, the female
cord connector for the Type W cord running to the circuit brecker enclosure and the male
connector on the maintenance jumper shall meet the following or opproved equal specifications:

1. Arrow Hort pin ond sleeve wotertight connectors UL Iisted, cotalog numbers AH330CTW ond
AH330P6W.

2. Bryont watertight pin and sleeve connectors UL listed, catalog numbers 330C6W and
330P6W.

3. Hubble pin ond sleeve connectors UL listed, catolog numbers HBL330CTW and HBL 330P7W.

4. The male connector for use with the Type W maintenance jumper shall be a pin and sleeve
connector of one of the obove types. The Contractor shall ottach o 50 omp twist lock
receptacle to the opposite end of the maintenance jumper to match the flange mounted
plug on the ring and the portable transformer.

5. The Contractor shall make a brochure submittal on the cord connectors.

E. When shown on the plans, spill light shall be restricted to less than 0.15 norizontal
footcandles.

F. The Contractor shall provide shop drawings for high mast illumination assemblies in accordance
with this Item and [tem 441, An Engineer licensed in the State of Texas shall seal the
shop drawings.

w

TESTING

A, Fixtures, lomps and ballasts will be sampled and tested in accordonce with the Department
“"Manual of Testing Procedures” except as noted in these specifications.

Ballgsts and fixtures will be tested using a reference Iamp.

C. The Department will bear the cost of all testing of equipment that complies with the
specification requirements. However, the source of supply of fixtures and ballasts must be
approved as required in Article 6.1 of the Standard Specifications. Such approval will be
contingent on the supplier agreeing to bear the cost of testing any equipment that fails to
comply with the specification requirements Iisted in this specification.

D. All other equipment will be tested in accordaonce with ltem 614 of the Standard Specifications
ond Materials and Test Division Test Standards.

bl

After High Mast Assembly has been completely assembled, the Engineer may require Contractor
to fully lower ond raise eoch high mast ring one time to demonstrate proper operation of the
lower ing mechonism, or may require the ring to be lowered for ring or fixture inspection. If
any mal function occurs, the problem shall be corrected at the Contractor’s expense and the
lowering test will be repeated.

4. MOUNTING RING AND SUPPORT ASSEMBLY

A. Ring ond support ossembly shall be fabricated from steel hoving o minimum yield strength of
36 KSI.

B. Cover assemblies, fittings and miscellaneous ports shall be as outlined on the plans.

C. All hardware shall be hot-dipped galvonized per ASTM A153 or shall be stainless steel, unless
noted otherwise on the plons.

5. WINCH

A. Housing shall be high tensile strength die-cast silicon aluminum. Cable drum shall be
fobricated from seamless steel tubing with stomped steel flanges and shal | be hot-dipped
golvonized. Drum shall hove @ minimum diometer of 4.5 inches. Drum shall be keyed to drum
shaft. Drum and flanges shall be sized so that, when the fixture mounting ring is in the
raised position, the coble including one full layer will fill the drum to no more than
two-thirds of full capacity. Drum shaft shall be ground from stainless steel ond mounted on
Iuoricated bronze bearings with seals., Wormgear shall be made of nickel-bronze and worm shaft
shal | be high-strength stress-proofed steel, ground and polished ond supported by tapered
roller beorings.

B. Gear ratio shall be 36:1 with safe hoisting capacity of not less than 4000 pounds.

iad

Winch shal | incorporate odjustable outomatic broke to assure positive lood suspension. Broke
shal | be myltiple disc with friction plotes running in oil bath ond one-direction clutch
which operates only when lood is suspended or lowered. Winch shall not have throw-out clutch.

=

. Any winch that is operated without oil shall be considered damaged and shall be replace by
the contractor at the contractor's expense.

A 6. WIRE ROPE AND TERMINALS

A. 5/16 ond 3/8 wire rope shall be 19x7 Rotation Resistont [WRC stainless steel. 19x7 rotation
resistont wire rope shall meet the construction requirements of Fed. Spec. RR-N-410D, Type [V,
class 2, modified for stainless steel with a nominal breaking strength of 11,100 Ibs, All
wire rope shall be pre-formed and factory lubricated. Wire rope shall meet the requirements
of the applicable specificotion except where modified by this specification. Quality Assuronce
testing shall be the responsibility of the manufacturer ond shall meet recognized wire rope
industry stondords. No special tensile or torsion testing will be required. Mill Test Reports
shal | be furnished.

B. Winch cable shall be of sufficient length to leave o minimum of one full layer of cable on
the drum when the fixture mounting ring is in the full down position.
C. Wire rope terminals shall be stainless steel, solid stud type as shown on Sheet 7. All

Moteriol to be 303 SE or 304 stginless steel with
Mill Test Reports sholl be furnished.

terminals shgll be drilled for cotter pin,
o moximum tensile strength of 115,000 p.s. i.

©

obstruction
light

120 v

(3 total)

A 30 High Mast
disconnect

One foot-candle P
photocell (up -

cadnium sulfide cell \I/

10 4 total) // \\ 480 V from
N oot | ”’Vf":d
High Most | /‘ 5":';“;;
F("‘:""?i N N ) , foot-candles
per photocell) ~

VAN

Lightning
arrestor

One foot-candle photocel | keeps High Mast fixtures

off when FAA photocel | energizes
circuit ot 35 foot-candles. Fixtures

come on when sun goes down at 1 foot-candle.

One Foot-candle Photocell Schematic

Use on ring when obstruction lights are installed
and FAA photocel | is instglled in electrical service.

3/03 Revision

Revised General
requirements;
add diagram

Revised
Wire Rope
ond Terminals
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7e§ D. All terminals shall be proof-tested by the monufacturer to 40% of rated strength of the wire
srE rope. Eoch terminal shall be identified by monufocturer's logo permanently incised on
s terminal. Manufacturer shall furnish certification of tests. Contractor shall also furnish
g'*,g one somle of each size of terminal with 5 ft. of wire rope for lood tests by the State.
ol Samples tested must withstand test lood not less than 100% of rated bregking strength of
z=2 wire rope. If sample fails test, all terminals of same size will be rejected.
=9
2ot
ban E. Wire rope shall be delivered from the manufacturer on a reel.
<
85 7. SPRINGS
T3
‘E":’%s A. Provide three steel springs as shown on plans.
o
?gg B. Springs shall have on uncompressed length of approximately 8 inches und shall compress 3
Taa inches under 700-pound load.
a0
gu" C. Springs shall contain approximately 19 total coils with [D of 0.875 ond OD of 1.375 inches.
S Y
239 Ends shal| be closed and ground. Springs shall be zinc-plated.
GSRY
g'-\' D. Springs shall be made from 1/4" diameter oil-tempered MB Steel treated for overstress.
x Springs shall not develop permonent set from 3-inch compression.
4

8. ELECTRICAL POWER CABLE

A. Power cable shall be No. 8 ANG three-conductor round Type W, rated 90 degrees €, 600 volt or
2000 volt. Each conductor shall be tinned copper and shall consist of 133 strands, Insulation
shal | be ethylene propylene rubber. Jacket shall be chlorosulfonated polyethylene (CSPE), with
glass fiber or nylon reinforcing mesh between two layers of CSPE. Nomingl digmeter shall be
0.91", Filler shall be rubber compound or other approved non-hygroscopic compound. Jacket

shal | be Hypalon Power Flex 90, with no substitutions aollowed.

9. PONER DRIVE ASSEMBLY (ONE ONLY THIS CONTRACT UNLESS OTHERWISE SHONN ELSEWHERE ON THE PLANS)

A. Drive Motor

TxDOT for any purpose whatsoever.
andord to other formats or for incor

f this standard is governed by the
Standor ds\HM1D-03. dgn

2% 1. Drive motor shall be 1-1/4" heavy-duty reversible portable electric drill modified as shown
on plons.
82
sef I 2. Shall have @ minimum of 6 rodial ball beorings, one thrust bearing, ond one needle bearing.
PR
Eg 3. Snall hove No. 3 Morse Taper socket.
£¥a 4. Shall be designed for 115 volt 60 Hertz single phase operotion 250 RPM at no load.

5. Shall be designed for continuous rated duty of 160 RPM and 15 omperes at 115 volts with
delivery of 33-pound-feet of torque. Drill motor to be operoted only ot low speed range.
(i.e. 150 to 160 RPM)

6. Shall develop 240 pound-feet of torque ot stalled rotor condition.

DISCLAIMER:
([1lunination)\2.

B. Torque Limiter Coupling

1. Torque limiter coupling shall consist of standard torque Iimiter with Type A sprocket
center member coupled to a Type B sprocket by on ASA double strond roller chain, Type A
sprocket shall be chrome-ploted.

2. Coupling shall have torque copocity minimum of 15 pound-feet and a maximum of 55
pound- feet.

3. Limiter section of coupling shall consist of integral hub ond pressure plate, two friction
focings, sintered iron bushing, pilot plate, disk spring, lock washer and hex adjustment
nut, All mojor components except spring ond friction facings shall be cadmium-plated with
dichromote treatment.

4. Type A center sprocket shall have ground face (63 micro-inch) ond shall be run-in for 4
minutes at approximately 60 RPM ot a torque setting 70% to 80% of spring rating. Contractor
shall provide written certification that run-in has been accompl i shed.

5. The torque Iimiter coupling shall, after run-in, be set to a torque Iimit of 35 pound-feet
or gs directed by the Engineer. The proper setting of the coupling shall be demonstrated to
the Engineer.

e

Universal Joints

1. Shall be slip-type with 4-inch barrel. A grease fitting shall be so located in the spider
that all caps and needle bearings may be adequately serviced. The assembly shall be
disossembled ond zinc-plated, then reassembled ond properly lubricated.

2. Shall hove @ minimum torque rating of 1270 inch-pounds at 200 RPM.

10:36: 15 AM
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3. Shall have set screw and keyed coupling as Shown on plans.

DATE: 5/4/2023

A

10, CONSTRUCTION METHODS

A

Fabrication

1. Fabricotion and welding shall be in accordance with [1em 441, “"Sieel Structures®.

2. A1l holes supporting pul ley shafts shall be drilled {not punched) prior to galvanizing.

3. All component parts shall be galvanized where galvanizing is applicable, after fabrication.

4. Galvonizing on all parts which have become scrotched, chipped or otherwise domaged shall be
thoroughly cleaned and the cleaned area painted with two coats of zinc dust-zinc oxide
paint conforming to the requirements of repair compounds meeting Federal Specification
TT-P-641 b.

5. Mounting rings and ring support assemblies shall be fabricated with the use of jigs that
have been inspected and approved by Material ond Test Division personnel prior to their
usage.

6. The fabricator shall submit his proposed welding procedures in accordance with ltem 441,
"Steel Structures".

Installing Wire Rope

1. Extreme care shall be used to prevent wire rope from kinking, nicking, or frem sustaining
other damage during installation, Rope shall not be installed by pulling from flat coil,
but shall be carefully unrolled its full length or placed on a horizontal axis and unreeled
according to wire rope industry stondards.

2. For right lay rope, the rope shall be attached to the drum on the end opposite the winch
gear train, and wound on drum so that the free end of the rope comes off the backside of
the drum during normal operation of the winch, Rope must be unreeled careful ly as stated
above. Care must be taken to insure that all layers lay full and tight on drum.

3. Installation of all wire rope shall be accomplished only under direct supervision of the
Engineer or his authorized representative. Contractor shall not remove wire rope from
manufacturer's reel until authorized by the Engineer. Installation of wire rope on winch
shall be in occordance with the obove and occepted industry practice. Installotion of the
three hoist cables shall be mode from the top end of the pole ond as directed by the
Engineer or his representative.

Installing Wire Rope Clips

1. Turn bock approx. 2' 3" of rope, measured from the top of thimble. Apply seizing to pigtail
end of vire rope prior to cutting to length, See detail "K", Sheet 3. Apply first clip
opprox. 3° from the dead end of the wire rope with U-bolt over dead end and live end in
clip saddle. Tighten nuts evenly to 30 pound-feet of torque, or os recommended by
manufacturer.

hd

Install second clip @s near loop @s possible, take out slack ond torque nuts evenly to 30
pound-feet or as recommended by manufacturer.

3. After final erection ond assembly of the pole ond high mast assembly, retighten nuts to
required torque.

Installing Light Ring and Luminaires
1. Prior to mounting luminaires to the light ring, Contractor shall ensure the ring is level.

Lumingires shall be mounted level on the light ring. Lumingires shall be oriented os shown
on plans,

3/03 Revision
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1. STORMWATER POLLUTION PREVENTION-CLEAN WATER ACT SECTION 402 I111. CULTURAL RESOURCES VI. HAZARDOUS MATERIALS OR CONTAMINATION ISSUES
TPDES TXR 150000: Stormwater Discharge Permit or Construction Genmeral Permit General (applies to all projects):
required for projects with 1 or more acres disturbed soil. Projects with any Refer to TxDOT Standard Specifications in fne event nistorical issues or Comply with the Hozard Communication Act (the Act) for personnel who will be working with
disturbed soil must protect for erosion and sedimentation in accordance with °"°”'9°'091°0' Of?ffOC?S are found during CO"'S?':UC”O“. Upon discovery of hazardous materials by conducting safety meetings prior to beginning construction and
Item 506. archeologicol ortifocts (bones, burnt rock, flint, pottery, etc.) ceaose moking workers owore of potential hozards in the workplace. Ensure that all workers ore

work in the immediote oreo ond contact the Engineer immediotely. provided with personal protective equipment oppropricte for ony hazardous moterials used.

Obtain and keep on-site Material Safety Data Sheets (MSDS) for all hazardous products

List MS4 Operator (s) that moy receive discharges from this project.
They may need to be notified prior to construction activities.

15 working days prior to scheduled demolition.

If any of the listed species are observed, cease work in the immediate oreg,

X No Permit Required do not disturb species or habitat and contact the Engineer immediately. [f "No", then TxDOT is still required to notify DSHS 15 working days prior to ony

N N i scheduled demol ition.

[J Nationwide Permit 14 - PCN not Required (less than 1/10th acre waters or In order to comply with the federal Migratory Bird Treaty Act (MBTA) the R . . L
wetlonds of fected) following actions shol| be token: In either cose, the Contractor is responsible for providing the dote(s) for abotement

activities and/or demolition with careful coordination between the Engineer and

|:| Nationwide Permit 14 - PCN Required (1710 to <1/2 ocre, 1/3 in tidol waters) asbestos consultant in order to minimize construction delays and subsequent claims.

s made by TxDOT for any purpose whatsoever.
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50 [J No Action Required (X Required Action used on the project, which may include, but are not Iimited to the following categories:
\8“5’ 1. N/A Paints, acids, solvents, asphalt products, chemical additives, fuels and concrete curing
=7 Action No. compounds or additives. Provide protected storage, off bare ground ond covered, for

8 " s whi hy . Maintai + lopel I i the Act.
2: 1. Contraoctor to repair or replace in kind, ot their own expense, ony P ?auc.s which moy be hazardous. Mo‘n om.prccluc ooe nq.os reau r:ecl.Dy e. ©
2 X No Action Required [0 Required Action historic materials damaged (buildings, historical markers, etc.) in the Maintain on adequate supply of on-site spill response materials, as indicated in the MSDS.
5= course of executing the work. Contractor is responsible for locating In the event of a spill, take actions to mitigate the spill as indicated in the MSDS,
<o Action No. replacement source for historic materials domaged in the course of the in accordonce with sofe work practices, ond contact the District Spill Coordinator
.gé work. TxDOT-Environmental Affairs Division is to be informed of proposed immediately. The Contractor shall be responsible for the proper containment and cleanup
58 1. The proposed work of this project consists of maintenance of illuminations repairs to facilitate consultation with Texas Historical Commission prior of all product spills.
ou assemblies. This activity maintains the original line ond grade, hydraulic capac|ty to execution of repairs. .
2o and original purpose of the site. Therefore, this project meets the definition o Contact the Engineer if any of the following are detected:
2° o routine maintenonce activity os defined in the TPDES General Permit . ?re_g:h°;i‘|’;§"2f_$‘g Vz?:;'i::;g“ ;:‘r’:e::e";;g'ed s normal)

v " 0 3 3

§5 No. TXR150000 issues March 5, 2023 ond TCEQS CGP does not opply. IV. VEGETATION RESOURCES % Undesirable smells or odors
9 - * Evidence of leaching or seepage of substances

o . . .
.g,c.' Preserve native vegetation to the extent practical, . Does the project involve ony bridge class structure rehabilitation or
23 Contractor must adhere to Construction Specification Requirements Specs 162, replacements (bridge class structures not including box culverts)?
% 164, 192, 193, 506, 730, 751, 752 in order to comply with requirements for O ves X No
= invasive species, beneficial londscaping, and tree/brush removal commitments.
2 If "No", then no further action is required.
¥ II. WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS CLEAN WATER [X No Action Required |:| Required Action If "Yes®, then TxDOT is responsible for completing asbestos assessment/inspection.
3 ACT SECTIONS 401 AND 404 Are the results of the asbestos inspection positive (is asbestos present)?
g USACE Permit required for filling, dredging, excavating or other work in any D Yes EI No
¢ water bodies, rivers, creeks, streams, wetlonds or wet oreas. V. FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED SPECIES, If "Yes®, them TxDOT must retoin o DSHS |icensed Osbestos consultant to ossist with
e The Contractor must adhere to all of the terms ond conditions associated with CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE SPECIES the notification, develop abatement/mitigation procedures, and per form management
2 the following permit(s): AND MIGRATORY BIRDS. octivities as necessary. The notification form to DSHS must be postmarked at least
o
:
+
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w [0 No Action Required [X Required Action
§ [0 tndividual 404 Permit+ Required Any other evidence indicating possible hazardous materials or contamination discovered
5 o D Other Nationwide Permit Required: NWP# Action No. on site. Hazardous Materials or Contomination Issues Specific to this Project:
@ i i Required Acti
g H . . . . X o X 1. There are several federally |isted threatened and endongered species withi [X No Action Required [0 Reauired Action
Required Actions: List waters of the US permit applies to, location in project the Lufkin District. Consultation with the United States Forest Service has npt
and cneck Best Monagement Practices plonned to control erosion, sedimentotion been conducted with regard to these species. NO STOCKPILING or VEHICLES shall| yr[. OTHER ENVIRONMENTAL [SSUES
and post-project TSS. be ollowed. Prior to beginning work on these roadways, the area engineer shal
contact TXDOT environmental stoff to determine if coordination is necessary. (includes regional issues such as Edwards Aquifer District, etc.)
1. N/A
i [J No Action Required Required Action
SH 63
Houston County
1. PMENT H o + + T
SH 7, FM 227, FM 1733, FM 2781, FM 230 NO EQUIPMENT or VEHICLES sha eave the pavement and NO STOCKPILING or

Nacogdoches County EQUIPMENT STORAGE shall be allowed within the boundaries of the National Forests.

SH 21
B Coun 2. Areo Engineer shall contact the United Stotes Forest Service prior to commencement
FM 1276 of work within the boundories of the National Forests.

The elevation of the ordinary high water marks of any areas requiring work
to be performed in the waters of the US requiring the use of a nationwide

Sabine County
- o SH 87, SH 21, FM 2343, FM 2426
permit con be found on the Bridge Layouts. .

SH 21, SH 103, SH 147, FM 1992, FM 3483, FM 353
Best Management Practices: San Jacinto County

FM 2693, FM 1275, FM 945, FM 2025, FM 2666
Shelby County
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Erosion Sedimentation Post-Construction TSS
FM2261, FM3184 . -

[] remporary vegetation [J sit Fence [] vegetative Filter Strips Irinity C 5’ Dosign

[ Blankets/Matting [ Rock Berm [ Retention/Irrigation Systems SH94, FM 2262, FM 357 I Texas Department of Transportation Standard
H
= '
N [ wuten [ triongulor Filter Dike [] extended Detention Bosin ENVIRONMENTAL PERMITS
I [ sodding [ sand Bag Berm [ constructed Wetlands ’
:::: LIST OF ABBREVIATIONS
- Interceptor Swale Strow Bale Dike Wet Bosi
S o et " O strow 6o Ovwe " BW: Best Monogement Practice SPCC:  Spill Prevention Control ond Countermeasure ISSUES AND COMMITMENTS
- [ piversion Dike [ rusn Berms [J erosion Control Compost CGP:  Construction General Permit SWP3:  Storm Water Pol lution Prevention Plan

. . . DSHS: Texas Department of St 14h Servil Pre-Constructi tificati

" [J Erosion Control Compost [ Erosion control Compost [J Mutch Filter Berm ond Socks  |Fiwa: Feceral Higway ﬁ;i;i’f'ﬁm services :g.’; Prg]ec' soec-;'-’c\ L»ago;';;m-m E P I C
I o ° :
I Mulen Filter Berm and Socks Mulch Filter Berm and Socks Compost Filter Berm and Socks |MOM Memorandum of Agreement TCEQ: Texas Comission on Enviramental Quality
& ] i O i O i 3098 ot Nemorardum of Understanding TPDES: Texos Pol lutont Dischorge Elimingtion System e e I R T R T
by [J Compost FiIter Berm and Socks [] Compast Filter Berm and Socks ] Vegetation Lined Ditches MS4:  Municipal Separgte Stormwater Sewer System TPWD:  Texas Parks ond Wildl ife Department -
© . MBTA: Mig-atory Bird Treaty Act TxDOT: Texas Depa-tment of Transportation (©Tx00T: February 2015 conr sect] 408 I HIGHNAY
- [ stone Outlet Sediment Traps [] Sand Filter Systems NOT: Notice of Termination T&E:  Threatened ond Endongered Species P 6443]36] 001 | US 59,ETC.
= . . NAP:  Notiowide Permit USACE: U.S. Army Corps of Engineers 05-07-14 a00ED NoTE SECTION Tv. D1sT. counTr SHEET No.
3 [ sediment Bosins [0 Grossy swates NOl:  Notice of Intent USFWS: LS. Fish ond Wildlife Service T s oty tnac Bt ' [TFK | ANGEL INA, ETC. } a1




