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GENERAL NOTES:

DEBT TO THE STATE:

If the Comptroller is currently prohibited from issuing a warrant to the Contractor because
of a debt owed to the State, then the Contractor agrees that any payment owing under the
contract will be applied toward the debt or delinquent taxes until the debt or delinquent
taxes are paid in full.

GENERAL:
Contractor questions on this project are to be emailed to the following individuals:

Ashley Hill, P.E.,
Mark Poage, P.E.,

Bryan District Traffic — Ashley. Hill@txdot.gov
Bryan District Traffic — Mark.Poage@txdot.gov

Contractor questions will only be accepted through email to the above individuals.

All contractor questions will be reviewed by the Engineer. Once a response is developed,
it will be posted to TxDOT's Public FTP at the following Address:
https://ftp.dot.state.tx.us/pub/txdot-info/Pre-Letting Responses/

All questions submitted that generate a response will be posted through this site. The site
1s organized by District, Project Type (Construction or Maintenance), Letting Date,
CCSJ/Project Name.

ITEM 2 — INSTRUCTIONS TO BIDDERS

View plan sheets on-line or download from the web at:
http://www.txdot.gov/business/letting-bids/plans-online.html

Order plans from any of the plan reproduction companies shown on the web at:
http://www.dot.state.tx.us/business/contractors consultants/repro companies.htm

By signing this proposal, the Contract bidder acknowledges they have a copy of the
“Standard Specifications for Construction of Highways, Streets and Bridges”, adopted by
the Texas Department of Transportation, November 1, 2014.

ITEM 7 LEGAL RELATIONS AND RESPONSIBILITIES:

This project is on a hurricane evacuation route. Furnish at the pre-construction meeting a
written plan outlining procedures to suspend work, secure the job site and safely handle
traffic through and across the project in the event of a hurricane evacuation.

During the hurricane season (June 1 through November 30), do not close any travel lanes
except when the Contractor can demonstrate that he can provide labor, equipment,
material, work plan, and quality of work to satisfactorily return all lanes to an open, all-
weather travel surface within three days of receiving written or verbal notice but no later
than 3 days prior to hurricane landfall. Construction of temporary lanes to an all weather
surface will be paid in accordance with Article 9.7, “Payment for Extra Work and Force
Account Work.”

In addition to lane closures, cease work 3 days prior to hurricane landfall on or near the
roadway that adversely impacts the flow of traffic and reduces the capacity of the highway
during an evacuation. Prohibit the Contractor’s, sub-contractors’ or material suppliers’
vehicles from entering or exiting the stream of traffic including material hauling and
delivery, and mobilization or demobilization of equipment. When directed, this
prohibition will include a reasonable time period for the evacuees to return to their point
of origin.

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

The following roadways are recognized evacuation routes in the Bryan District:

Primary Evacuation Routes: [H 45, US 290, SH 6, SH 36

Secondary Evacuation Routes: US 79, US 84, SH 7, SH 30, SH 21, SH 105.

Contractor shall contact the utility companies, verify the locations of all utilities in the
area of construction, and provide TxDOT with confirmation that verification locates were

completed prior to starting work in the impact area. This includes local utilities not
covered by 811.

ITEM 8 PROSECUTION AND PROGRESS:

Commence work upon the issuance of work order by the Engineer or his/her
Representative and complete the work within the specified working days. Days will be
credited for time Contractor is waiting on required material.

Provide an anticipated work schedule every Wednesday for the work to be performed the
following week. Notify the Department Responsible Person of any changes to the
schedule on the work day before the schedule changes.
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Working days will be computed and charged in accordance with Item 8.3.1.4 of the
standard specifications Standard Workweek.

Notify the Engineer by 8:15 a.m., if work will not be performed that day.

Report each day, or as directed, prior to the beginning of work to the Department
Responsible Person as to the time(s), location(s), and work expected for inspection and
acceptance as it develops and /or 1s completed. All work is to be completed during
daylight hours unless approved by the Engineer. Coordinate work on the project so that
no machinery or personnel is on the travel way after sunset.

Working days estimated for this project include curing, testing and performance periods.
Suspension of time for curing, testing or performance periods will not be granted.
Working days will be calculated for each work order based on the production rates below.

PRODUCTION RATES

690 | 6002 | INSTALL OF CONDUIT BY TRENCHING 400 LF/DAY
690 | 6004 | INSTALL OF CONDUIT BY BORING 400 LF/DAY
690 | 6006 | REMOVAL OF GROUND BOXES 4 EA/DAY
690 | 6008 | INSTALL OF GROUND BOXES 4 EA/DAY
690 | 6010 | REPLACE OF CABLES 5000 LF/DAY
690 | 6011 | INSTALL OF CABLES 5000 LF/DAY
690 | 6019 | REPLACE OF ELECTRICAL SERVICE 1 EA/DAY
690 | 6065 | REPLACE OF LUMINAIRE HEAD 10 EA/DAY
690 | 6071 | INS OF TRF SIG PL FND (30" DRIL SHFT) 5 LF/DAY
690 | 6125 | INSTALL LUMINAIRE POLE 2 EA/DAY
690 | 6126 | REPLACE LUMINAIRE POLE 2 EA/DAY
690 | 6127 | REMOVE LUMINAIRE POLE 2 EA/IDAY

ITEM 416 DRILLED SHAFT FOUNDATIONS:

Stake foundation locations and have them approved by the Engineer before installation.
The Contractor will calculate the vertical signal head clearance before placing any traffic
signal pole foundation to ensure that the minimum foundation embedment requirement per
TS-FD-12 is met. Luminaire foundations will be staked a minimum of 16 feet and no
more than 24 feet from the edge of the adjacent lane.

Notify the Engineer 48 hours prior to forming and placing concrete in any unit of the
Signal Pole and Controller Foundations. Do not place concrete without an Inspector
present. Failure to inform the Engineer and provide adequate time to arrive on the job site
may result in removing and replacing the foundation.

ITEM 502 BARRICADES, SIGNS AND TRAFFIC HANDLING:

Provide all traffic control for this project. The traffic control plan will be governed by
PART VI of the TMUTCD, the BC standards sheets, and traffic control standard sheets, or

as directed by the Engineer. Additional signing and/or barricades shown in the TMUTCD,
BC, and TCP standards may be required by the Engineer to ensure the safety of the
traveling public.

Truck Mounted Attenuator (TMA) are paid under Item 6185.

All planned work should consist of shoulder closures, TCP (1-1)-18 or TCP (5-1)-18. All
channelizing devices and work zone signage required for a shoulder closure are subsidiary
to Item 6185. If the State requires additional traffic control beyond the TCPs noted in the
plans, it will be provided by the State.

A Force Account is provided to reimburse the Contractor for the use of Law Enforcement

during maintenance work. The use of Law Enforcement must be approved by the
Engineer and the required certifications must be provided prior to reimbursement.

ITEM 628 ELECTRICAL SERVICES:

Prior to installing the electrical service at the designated location detailed in the work
order, the Contractor shall:
1. Contact the power company to obtain a meter can
2. Verify any requirements by the power company
3. Verify there is the correct type of transformer at the location to provide power to
the new electrical service.

The power company and the necessary contact information will be provided by the
Engineer.

Ensure that the electrical service is constructed by the manufacturer in accordance with
the plans.

ITEM 690 MAINTENANCE OF TRAFFIC SIGNALS:

The Contractor shall provide all the required material for the work stated in each work
order. The Contractor shall provide a list of materials that will be purchased prior to
starting work. With prior approval by the Engineer, the Contractor may stockpile material,
and be paid for material on-hand while waiting for the next work order.

When the removal of a luminaire pole or signal pole is required, the Contractor is required
to remove the pole, all associated hardware, and remove the top of the foundation at least
2 feet below the existing grade, unless approved by the Engineer.

The install of a ground box (ITEM 690-6008) will be for a Type A with concrete apron for
circuits containing safety lighting only, unless approved by the Engineer.

PRINT DATE

REVISION DATE

[)
Texas Department
I of Transportation

Bryan District Maintenance Office

GENERAL NOTES

SHEET 2 OF 3 SHEETS

© 2022

FED. RD,

Pl
DIV, NO. ROJECT NUMBER

HIGHWAY NUMBER

6 RMC 6430-18-001

SH 6, ETC.

STATE DISTRICT COUNTY

TEXAS BRY BRAZOS, ETC.

CONTROL SECTION JoB

SHEET NO.

13




FILENAME: $FILE$

CSJ: 6430-18-001

The install of cable (ITEM 690-6011) will be for 6AWG insulated, SAWG insulated,
unless approved by the Engineer. When ITEM 690-6010 is used, the Contractor will also
dispose of the old material at the nearest TxXDOT County Maintenance Facility, unless
approved by the Engineer.

For ITEM 690-6019, the Contractor shall install a ELC SRV TY D 120/240
060(NS)SS(E)SP(O), unless approved by the Engineer.

For ITEM 690-6125 and ITEM 690-6126, the Contractor will provide a TxDOT approved
40 ft steel or aluminum single arm transformer base pole with 8 ft luminaire arm. The
required luminaire head will be subsidiary to these items, and either a 250W or 400W
LED luminaire wired for either 120/240VAC or 240/480VAC, as detailed in each work
order by the Engineer.

ITEM 690-6065 will be for either a 250W or 400W LED luminaire wired for either
120/240VAC or 240/480VAC, as detailed in each work order by the Engineer.

ITEM 690-6071 shall be used for the installation of 30-inch luminaire foundations as
directed by the Engineer in the work order, and the Contractor shall complete all work in
accordance the required TxDOT standard for the specified foundation in the work order.

The sealing of conduit shall be considered subsidiary to all work items and done in

accordance to TxDOT Standard ED(1)-14.

ITEM 6185 — TRUCK MOUNTED ATTENUATOR (TMA) AND TRAILER
ATTENUATOR (TA)

The truck mounted attenuators (TMA) as shown in the Traffic Control Plan Standard
Sheets are not optional and are required to be mounted on each shadow vehicle.

TMA’s shall meet the requirements of the Compliant Work Zone Traffic Control Device
List. http://ftp.txdot.gov/pub/txdot-info/cmd/mpl/cwztcd.pdf

TMA’s will be paid under Item 6185-6002 ‘TMA (STATIONARY)’

The TMA used for set-up and removal of the Traffic Control Plan is deemed to be the one
and the same TMA used during maintenance of the Traffic Control Plan.

Submit to the Engineer on or before the pre-construction meeting a letter certifying all
TMA devices used on the project meet NCHRP 350 or AASHTO Manual for assessing
Safety Hardware (MASH) requirements.

Signs and arrow boards required on truck-mounted attenuators and pilot vehicles are
subsidiary to Item 6185.
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ESTIMATE SUMMARY
ITEM CODE PROJECT RMC 6430-18-001
HIGHWAY SHG6,ETC.
ILEOM ggg(é Sg DESCRIPTION UNIT ALLBID [TEMS
EST FINAL
500 6003 MOBILIZATION (CALLOUT) EA 6.00
690 6002 INSTALL OF CONDUIT BY TRENCHING LF 250.00
690 6004 INSTALL OF CONDUIT BY BORING LF 50.00
690 6006 REMOVAL OF GROUND BOXES EA 2.00
690 6008 INSTALL OF GROUND BOXES EA 2.00
690 6010 REPLACE OF CABLES LF 1000.00
690 6011 INSTALL OF CABLES LF 800.00
690 6019 REPLACE OF ELECTRICAL SERVICE EA 2.00
690 6065 REPLACE OF LUMINAIRE HEAD EA 25.00
690 6071 INS OF TRF SIG PL FND (30" DRIL SHFT) LF 8.00
690 6125 INSTALL LUMINAIRE POLE EA 1.00
690 6126 REPLACE LUMINAIRE POLE EA 15.00
690 6127 REMOVE LUMINAIRE POLE EA 1.00
6185 6002 TMA (STATIONARY) DAY 60.00

*The contractor will verify what material will be reinstalled on the new pole, what will be returned to TXDOT and what will be disposed.
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BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES:

1. The Borricade ond Construction Stondord Sheets (BC sheets) ore intended
to show typicol exomples for placement of temporory troffic control
devices, construction pavement markings, and typical work zone signs.
The information contained in these sheets meet or exceed the requirements
shown in the "Texas Monuolon Uniform Traoffic ControlDevices" (TMUTCD).

2. The development ond design of the Traffic ControlPlan (TCP)is the
responsibility of the Engineer.

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

4. The Contractor is responsible for instolling ond maintaining the traffic
control devices as shown in the plons. The Contractor may not move or change
the opproximate location of any device without the approval of the Engineer.

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

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

6. When projects abut, the Engineer(s) may omit the END ROAD WORK, TRAFFIC
FINES DOUBLE, ond other aodvance warning signs if the signing would be
redundont ond the work areas appeor continuous to the motorists. If the
adjocent project is completed first, the Controctor shallerect the
necessary warning signs as shown on these sheets, the TCP sheets or aos
directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shallbe
revised to show oppropriate work zone distance.

7. The Engineer may require duplicate warning signs on the medion side of
divided highways where medion width willpermit ond troffic volumes
justify the signing.

8. Allsigns shallbe constructed in accordance with the details found in the
"Standard Highway Sign Designs for Texas," latest edition. Sign details
not shown in this monual shollbe shown in the plans or the Engineer shall
provide o detailto the Contractor before the sign is manufactured.

9. The temporary traffic controldevices shown in the illustrations of the
BC sheets ore examples. As necessory, the Engineer willdetermine the most
appropriote traffic controldevices to be used.

10. Where highway construction or maintenance work is being undertaoken, other
than mobile operotions as defined by the Texas Maonualon Uniform Troffic
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 ond the WORK ZONE TRAFFIC FINES DOUBLE sign with ploque shallbe
erected in advonce of the CSJ limits. The BEGIN ROAD WORK NEXT X MILES,
CONTRACTOR ond END ROAD WORK signs shallbe erected ot or near the CSJ
limits. For mobile operations, CSJ limit signs are not required.

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

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

13. Inactive equipment and work vehicles, including workers’ private vehicles
must be parked away from trovellones. 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:

1. Workers on foot who are exposed to traffic or to construction equipment
within the right-of-way shall weor high-visibility sofety apporel meeting
the requirements of ISEA "Americon National Standord for High-Visibility
Apparel,” or equivalent revisions, and labeled as ANSI107-2004 stondord
performance for Closs 2 or 3 risk exposure. Closs 3 gorments should be
considered for high troffic volume work oreos or night time work.

2. Except in emergency situations, flagger stations shallbe illuminated
when flogging is used at night.

COMPLIANT WORKZONE TRAFFIC CONTROL DEVICES

1. Only pre-qualified products shallbe used. The "Compliant Work Zone
Traffic ControlDevices List" (CWZTCD) describes pre-qualified products
ond their sources.

2. Work zone troffic controldevices shallbe compliont with the Manual for
Assessing sofety Hardwore (MASH).

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

COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)

DEPARTMENTAL MATERIAL SPECIFICATIONS (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 (TMUTCD)

TRAFFIC ENGINEERING STANDARD SHEETS

SHEET 1 OF 12
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TYPICAL LOCATION OF CROSSROAD SIGNS T-INTERSECTION on TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING >
oD o WORK xxc0om | dowe
) < NEXT X MLES WORK SIZE SPACING
. NEXT X MLES <> AHEAD TRAFFIC
ROAD WORK (Op o 520-1o1 CN20-D * ¥R20-5T | FNES
it see Nole - ) DOUBLE ] ian *
620-2 Tond 4) / % %820-50TP NS'Q“ Conventionol | Expressway/ Posted SSIQQ
sttt ROAD WORK umber Rood Freeway Speed |Spacing
°§ { (] END <= NEXT X MLES or Series "X
¥ A % %G20-20T | WORK ZONE G20-1oTL oot
CROSSROAD X cw20* MPH | (agoren)
\ T ] cw2i 30 120
; + INTERSECTED 18iock - City <= | 10001500 - Hwy cw22 48" x 48" | 48" x 48"
3 b ROADWAY X 1000°-1500" - Hwy > 1Block - Cily cw23 35 160
L L :.' Cw25 40 240
ROAD WORK \ 3 ; & 45 320
e > - C20-BTR | it Y WES. = 5 /_ sy @ 10 S AR 50 T 400
G20- o (Optional ROAD WORK min, Limil WORK_ZONE| 620201 % % i * * z
see Nole : BEGN -2 2 CW9, CW1I, 55 500
fond & o sxcaoore [WORE[ SO G Wi cwa 60 | 6002
. ZONE AV - a 65 700 2
# Moy be mounted on back of "ROAD WORK AHEAD"(CW20-1D) sign wilh opprovolof Engineer. TRFFIC co-er | e |7 CW3, Cw4, 70 800 2
(See note 2 below) falahh il A TR CW5,CW6, 48" x 48" 48] x 48"
1. The lypicol minimum signing on 0 crossrood opprooch should be o "ROAD WORK AHEAD" {CW20-1D)sign ond o % %R20-501P ) cws-3, 75 900 2
(G20-2) "END ROAD WORK" sign, unless noled olherwise in plons. SR | | ROAD WORK CW10, CW12 80 | 1000 2
2. The Engineer moy use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounied bock to bock 6202 3
wilh the reduced size 36" x 18" "END ROAD WORK™(G20-2) sign on low volume crossroods (see Note 4 under * *
"Typicol Conslructlion Worning Sign Size ond Spacing™). See the "Slondord Highwoy Sign Designs for
Texos™ monuol for sign details. The Engineer moy omil the odvonce worning signs on low volume , 5 . 8
crossroods. The Engineer willdelermine whelher o rood is low volume os per TMUTCD Port 5. This CSJ LIMITS AT T-INTERSECTION * For lypicaisign spacings on divided bighwoys, expressways ond lrcewoys,
information shollbe shown in the plons. see Porl 6 o! lhe ex0s Monuol on Uniform Troffic Conlrol Devices
3.Based on existing field conditions, the Engineer/inspector may require odditionol signs such os FLAGGER 1. The Engineer will determine the types ond locolion of any additional roffic control devices, (TMUTCD) typicol opplicotion diogroms or TCP Stondord Sheels.
AHEAD, LOOSE GRAVEL, or olher oppropriole signs. When oddilionolsigns ore required, these signs will such os o flogger ond occomponying signs, or other signs, thot should be used when work is , . L.
be considered porl of the minimum requirements. The Engineer/inspector will delermine the proper being performed ot or neor on intersection. * m“dso::;c; :so:nm-eofb: deo I:ocf:s;dzvm;::m sign neores! lne
g i f i , Troffi k
mo;lmm; ony g0 nol shown on the BC sheets, Troffic ConlrolPlon sheels or the Wor 2. 1If conslruction closes the rood ot o T-intersection, the Controctor shallplace the "CONTRACTOR
4. The "ROAD WORK NEXT X MILES"(G20-loT)sign shollbe required ol high volume crossroods o odvise NAME"(G20-6T) sign behind the Type 3 Borricades for the rood closure (see BC(10) also). GENERAL NOTES
molorists of the length of construction in either direction from the intersection. The Engineer The "ROAD WORK NEXT X MLES™ lefl orrow(G20-1bTL) ond "ROAD WORK NEXT X MILES™ right orrow 1. Speciolor lorger size signs moy be used os necessory.
wil delermine whelher o roodwoy is considered high volume. . (G20-1bTR)" signs shollbe reploced by the detour signing colled for in the plons.
5. Additional troffic conlrol devices moy be shown eisewhere in the plons for higher volume crossroods. 2. Distonce belween signs should be increosed os required lo hove 1500 feel
6. When work occurs in the inlerseclion oreo, oppropriole lroffic conlrol devices, as shown elsewhere in odvonce worning.
the plons or os delermined by the Engineer/inspectlor, shollbe in ploce.
3. Distonce belween signs should be increosed os required to hove 1/2 mie
AYQUT OF F ORK NG AT THE CSJ LIMITS or more odvonce worning,
WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS SAMPLE LAYOUT OF SIGNING %R WORK BEGINNI T
% %G20-9TP |[BEGN 436" x 36" "ROAD WORK AHEAD" (CW20-1D)signs moy be used on low volume
crossroods ol the discrelion of the Engineer as per TMUTCD Porl 5. See
STAY ALERT OBEY Note 2 under "TypicalLocolion of Crossrood Signs™.
¥ %G20-51 |ROMLW @ * %R20-51 WARNNG
ot asr|  cwaL fa1 p @ SIONS 5. Only diomond shoped worning sign sizes ore indicoled.
CW20-0 WAV appropriole} " o | STATE LAW
ROAD CWI-aR % %G20-6T %gN™ cws-¥ R2-1 % % \¥ ¥R20-30TP TALK OR TEXT LATER 6. See sign size kisting in “TMUTCD", Sign Appendix or the “Slondord Highwoy
WORK w SIAIE - o G20-10T % R20-3T % %, Sign Designs for Texos" monuol for complele lisl of ovoiloble sign design
AHEAD | . x fwzo )S')S CWi3-P Type 3 Borricode or \ - X X X X sizes.
) chonnelizing devices I Sl e >l vl >
) N RS \ a q 4 4 4 4 ‘
/ < N Va oo - LEGEND
/ = ...\...4.:....... -7.. ...000 s / —_ _ —_ _ —=:>— —_ Type 3 Borricade
/ 20 0% 4 | J —~ O O O | Chonnelizing Devices
WORK inning of Pl
4 > poex. // = /?fo?ms _[seee0 % -
R2-1 |LMT WORK. ZONE 9
3x Chonnekzing “esyuimt 7 o line should 00 20-26T % %
) » Devices . » R0M WORK coordinole >< X See Typical Construction
When extended distonces occur between minimol work spoces, the Engineer/inspector should ensure odditionol wilh sign Waorning Sign Size ond
“ROAD WORK AHEAD"(CW20-1D)signs ore ploced in odvonce of these work oreas lo remind drivers lhey ore still G20-2 % % locotion NOTES X Spacing chart or the
within the project limils. See the opplicable TCP sheels for exact locotion ond spacing of signs ond TMUTCD for sign
chonnelizing devices. The Controctor shalldetermine the oppropriote distonce spacing requirements.
to be ploced on the G20-1series signs ond "BEGIN ROAD
SAMPLE LAYOQUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS BEGIN WORK NEXT X MILES"(G20-5Tisign for each specific project. SHEET 2 OF 12
e e % %C20-91P ;’g&x STAY ALERT This distonce shalireploce the “X" ond shollbe rounded —— =
r BEGIN SPEED to the nearest whole mile with the opprovolof the Engineer. §® Traffic
R % %G20-57 (ROAD WORK| 1\ it TRAFFIC No decimols shollbe used. parety
0AD CWI-4 * ¥R20-51 | FNES I Texas Department of Transportation Standard
CLOSED |rn-2 4L e DOUBLE [0 The "BEGIN WORK ZONE"(G20-9TP) ond "END WORK ZONE" (G20-2bT)
— TALK OR TEXT LATER
| | Type 3 % %G20-67 S % %R20-50TP sholibe used os shown on lhe sample loyoul when advonce
<:| CWI-6 Borricode o CWi3-® OIRACTOR R2-1 A ooaon cgo);m signs ore required outside the CSJ Limits. They inform the
chonnelizis motorist of entering or leoving o port of the work zone
devices " \ " \ lying oulside the CSJ Limits where troffic fines moy double BARRICADE AND CONSTRUCTION
B X X X if workers ore present.
/ [ 4 4 4 4 PROJECT LIMIT
L / % % CSJ limil signing is required for highway consltruction ond
\ [ | - mointenance work, with the exceplion of mobile operations.
4 { -_— -_— -_— -_— _— -_— -_— -_— -_— -_— -_— <> Areo for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC ( 2) - 21
Chonneiizing CSJ Limit 553 ond other signs or devices os colled for on the Tralfic
/ 1 i Devices ] Control Plon. FILES be-21.dgn v TxDOT Jex: TxDOT Jow: TxDOT [cw: TxDOT
R2-1 .
WORK A END X SPETED o0 (¢ Controctor willinstollo regulatory speed limit sign ot ©roor No:vr:;furszooz > o
SPACE ROAD WORK LM D the end of the work zone. 6430-18-001 SH6. ETC.
>< X WORK ZONE|G20-2bT % % 9-07 8-4 oisT COUNTY SHEET NO.
620-2 % % 73 52 BRY BRAZOS, ETC 17
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TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed limits shallbe regulolory, estoblished in accordonce with lhe “Procedures lor Estoblishing Speed Zones,"
ond opproved by the Texos Tronsportotion Commission, or by Cily Ordinance when within Incorporated City Limils.

Signing shown for csy
one direclion only,
See BC(2) for LIMITS
odditionol odvonce
signing.

Reduced speeds should only be posted in the vicinity

of work activity and not throughout the entire project.
Regulatory work zone speed signs (R2-1) shallbe removed
or covered during periods when they ore not needed.

Signing shown for
one direclion only. cSJ

See BC(2) for
odditionol advonce LIMITS
signing.

I
____I*-Q_r_____
I

T
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P 3

P

P

| (750" - 15007 | See Generol | | See GenerolNote 4 | | (750 - 15007
| |
WORK | 620-50
?.'I:AEITE ° g% o | c20-500 SZP(:::% ?ﬁfo A
/ O 50 SPEED Egi 70| o =
w35 —~ R2-1 OO 650
OO CcW3-5
GUIDANCE FOR USE:
LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES

WORK
ZONE

SPEED
LMIT

50

This type of work zone speed limit should be included on the design of
the troffic controlplons when restricted geometrics with o lower design
speed ore present in the work zone ond modificalion of the geometrics to
o higher design speed is not feosible.

Long/Intermediole Term Work Zone Speed Limit signs, when approved as described
obove, should be posted ond visible to the motorist when work octivily is present.

Work oclivity moy also be defined as o chonge in the roodwoy that requires
o reduced speed for motorists to sofely negotiote the work oreg, including:

0) rough rood or damaged pavement surface

b) substontiol alteration of roodwoy geometrics (diversions)

c) construction detours

d) grode

e) width

f) other conditions readily opporent lo the driver
As long os ony of these conditions exisl, the work zone speed limit signs
should remain in place.

SHORT TERM WORK ZONE SPEED LIMITS

1. Regulatory work zone speed limits should be used only for sections of construction
projects where speed controlis of major imporiance.

2. Regulatory work zone speed kimit signs shallbe ploced on supports ot o 7 foot minimum
mounting height.

3. Speed zone signs ore illustrated for one direction of travelond ore normally posted
for each direction of travel.

4. Frequency of work zone speed limit signs should be:
40 mph ond greoter 0.2 to 2 miles
35 mph ond less 0.2 to 1mile

5. Regulalory speed limit signs shallhave black legend ond border on o white refleclive
background (See "Refleclive Sheeting" on BC(4)).

6. Fobrication, erection ond maintenance of the"ADVANCE SPEED LIMIT*(CW3-5)sign,
"WORK ZONE"(G20-5aP) ploque ond the "SPEED LIMIT"(R2-1)signs shallnot be paid for
direclly, bul shallbe considered subsidiory to Item 502.

7. Turning signs from view, loying signs over or down willnot be ollowed, unless os
olherwise noted under "REMOVING OR COVERING" on BC(4).

This type of work zone speed limit moy be included on the design of

the troffic controlplons when workers or equipment ore not behind concrete
barrier, when work oclivity is within 10 feel of the troveled way or actuolly
in the traveled woy.

Shorl Term Work Zone Speed Limit signs should be posted aond visible lo the
motorists only when work octivity is present. When work activity is nol
present, signs shollbe removed or covered.

(See Removing or Covering on BC(4)).

8. Techniques that may help reduce troffic speeds include bul are not limited to:
A. Low enforcement.
B. Flagger stationed next to sign.
C. Portoble chongeoble message sign (PCMS).
D. Low-power (drone) rador tronsmitter.
E. Speed monilor troilers or signs.

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

10.For more specific quidance concerning the type of work, work zone
conditions and factors impacling ollowable reguigtory construction speed
zone reduction see TxDOT form ®1204 in the TxDOT e-form system.

See Generol
Note 4

WORK SPEED

G20-50P ZONE | 620-50P LIMIT
SPEED 7 O a2
LIMIT "

R2-1 I~ .
50
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DISCLAIMER:

TYPICAL MINMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS

2"
B
from
curb
&
g ! .
'g 'g 6 or 3 -
- = | greater l 6.0°" min,
Wz ——o, w
Poved SRT73 TS Poved N7 S TS —
)4 ST
shoulder shoulder

% When plocing skid supporls on unievel ground, the leg post lengths musl be odjusied so the sign oppeors siroighl ond plumb.
Objects sholNOT be ploced under skids os 0 meons of leveling.

x x  When ploques ore ploced on duol-leg supporls, Ihey should be otloched lo the uprighl neorest the trovellone.

Suppl I ploques (odvisory or dist ) should not cover the surfoce of the porent sign,
_L Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supporls
' sholl not willbe by bolls ond nuts
prolrude or screws. Use TxDOT's or
obove sign monufacturer's recommended
1 ' , procedures for oltaching sign
-\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\b mlro‘”. (0 olhef 'ym o'
sign supporls
Suppor
sholl not
protrude
obove sign ri ri
11 W@RK 11 Noils shollNOT
11 11
! ' o s
N A
Sign supporls shol 1N i shollbe otloche_d
exlend more lhon !\\\\%\\\&\\\\)\\\\\\\\\\\\\\\\\\\\\\'\\\\\\\\\\V s\ Jrec“y Io Ihe s'm
172 woy up the suppor >
bock of the sign s L. Multiple
substrote. signs shallnol be
FRONT ELEVATION joined or spliced by
Wood, melolor ony meons. Wood
Fiber Reinforced Ploslic supporls shalinol be
Splicing embedded per foroled squore melol lubing in order lo extend post exlended or repoired
height willonly be ollowed when the spiice is mode using four bolls, two SIDE ELEVATION b spicing or
obove ond lwo below lhe spice poinl. Splice musl be localed enlirely behind W y
the sign subslrole, nol neor the bose of the supporl. Splice inserl lengths ood other meons.
should be ot least 5 limes nominol post size, cenlered on lhe splice ond
of ot leosl the some gouge moteriol.

DATE:
FILE:

STOP/SLOW PADDLES CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS
1.STOP/SLOW paddes ore the primary melhod Lo contraltrollic WITHIN THE PROJECT LIMITS
2 S?gms The Srwgt.mif;:m& :Iz:‘q;ll 1. Permonent signs ore used lo give nolice of troffic lows or regulolions, coll
3' STOP/SLOW poddies moy be olloched toff with .. ) ollention lo condilions thol ore polentiolly hozordous lo lrolfic operotions,
. poddies may be olloched lo o sloll with o mnmum show roule designotions, deslinotions, directions, distonces, services, points
length of 6'lo the bottom of the sign. y

4. Ay Kghls i N T sdie | of interest, ond other geographicol, recreolionol, specific service (LOGO), or
s!yu?nll; :em;sws:::‘-’f:; :lh:scsrb?;l :;‘3:" 6€.03 aces culturolinformation. Drivers proceeding through o work zone need the some,
Hond Si Devices in the TMUTCD. . if not better route guidonce os normolly instolled on o roodwoy without

Signaling ) construction.

/j 2. When permonent regulotory or worning signs conllict with work zone condilions,
remove or cover the permonen| signs unli the permonent sign messoge molches

’ S ‘ the roodwoy condition. For delails for covering lorge guide signs see the
= STO0P

TS-CD stondord.

3. When exisling permonent signs ore moved ond relocoted due lo conslruclion
purposes, they shollbe visible lo motorists ot ofl limes.
w 4, If exisling signs ore lo be relocoled on their originol supporls, they shollbe

inslolled on croshworthy boses os shown on the SMD Stondord sheels. The signs

|<_ 24" _>| |<_ 24" _>| sholl meel the required mounling heights shown on the BC Sheels or the SMD

Stondords. This work should be poid lor under lhe oppropriote poy item for

Bock - Red Boc! - Or . TS
L..,..?:“aaw - Wnite L.,:.?g"':"mw".";.m relocoling exisling signs.
5. Il permonent signs ore to be removed ond relocoled using lemporory supporls,
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Conlroclor sholluse croshworlhy supporls os shown on the BC slondord sheels,
TLRS stondord sheels or the CWZTCD list. The signs shollmeel the required mounting
USAGE COLOR SIGN FACE MATERIAL heights shown on the BC, or the SMD stondord sheels during construction. This work
BACKGROUND RED TYPE B OR C SHEETING should be poid lor under the oppropriole poy item for relocoling exisling signs.
BACKGROUND ORANGE TYPE B, OR G, SHEETING 6. Any sign or lrollic controldevice thol is struck or domoged by the Conlroctor
TYP R Ti or his/her conslruclion equipment shollbe reploced os soon os possble by the
LEGEND & BORODER WHITE € 8 OR C SHEETING Conlroclor lo ensure proper guidonce for the molorists. This willbe subsidiory
LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to ltem 502.

GENERAL NOTES FOR WORK ZONE SIGNS

1. Conlroclor shollinslollond moinloin signs in o slroighl ond plumb condilion ond/or os direcled by lhe Engineer.

2. Wooden sign posls shollbe pointed white.

3. Borricodes shollNOT be used as sign supporls.

4. Alsigns shollbe instolled in occordonce wilh lhe plons or os direcled by the Engineer. Signs sholibe used lo regulote, worn, ond
guide the lroveling public sofely through the work zone.

5. The Controclor moy furnish either the sign design shown in the plons or in the "Slondord Highwoy Sign Designs for Texos™ (SHSD). The
Engineer /inspeclor moy require the Conlraclor lo furnish other work zone signs lhol ore shown in the TMUTCD bul moy have been omitled
from the plons. Any voriation in the plons shollbe documented by wrillen ogreement belween the Engineer ond the Conlroclor's
Responsible Person. Allchonges must be documenled in wriling belore being implemented. This con include documenting the chonges in
the Inspector’s TxDOT diory ond hoving both the Inspector ond Conlroctor iniliolond dole the ogreed upon chonges.

6. The Controctor sholl furnish sign supporls listed in the "Compliont Work Zone Trolfic ControlDevice List" (CWZTCD) for smollroodside
signs. Supporls for lemporory lorge roodside signs shollmeel the requirements detoiled on the Temporory Lorge Roodside Signs (TLRS)
slondord sheels.The Conlroclor shollinstoll the sign supporl in occordance wilh the monufaclurer's recommendolions. If lhere is o queslion
regording instollotion procedures, the Controctor shol lurnish the Engineer o copy of the monufoclurer’s instollotion recommendotions so
the Engineer con verifly the correcl procedures ore being followed.

7. The Conlroctor is responsible for instoling signs on opproved supporls ond replacing signs with domoged or crocked subslroles ond/or

or morred refleclive sheeling os directed by the Engineer /Inspeclor.

8. Idenlificalion morkings moy be shown only on the bock of the sign subslirate. The moximum heighl of letlers ond/or compony logos used
for identificotion shollbe 1inch.

9. The Controctor sholvephce domoged wood posls. New or domoged wood sign posls sholinol be spliced.

RAT defing e "Texo: iform _Trol [ pvices™ Por| 6

1. The types of sqn swpovls.ann momlng he-ghl lhe size of sogns.ond the type of sogn subslvoles con vory bosed on the type of
work being pevlormed The Enqneer is respons'ole for seleclng the oppropriole size sign for the type of work beng performed. The
Conlroctlor is responsible for ensuring the sign supporl, sign mounling height ond subslrole meels focturer's r dolions in
regord lo croshworlhiness ond durolion of work requirements.

0. Long-term stotionory - work thol occupies o location more thon 3 doys.

b. Inlermediole-term stolionory - work thot occupies o locolion more thon one doylight period up to 3 doys, or nightlime work losling
more thon one hour.

c. Shorl-lerm slolionory - doylime work thot occupies o localion for more Lhon 1hour in o single doylighl period.

d. Shorl, durolion - work thol occupies o location up lo 1hour.

e. Mobile - work thol moves conlinuously or intermitlently (stopping for up lo opproximolely 15 minules.)

SICN_MOUNTING HEICHT

1. The bollom of Long-lerm/intermediole-lerm signs shollbe ol leost 7 feel, bul nol more thon 9 feel, obove the poved surfoce, excepl
os shown for supplementol ploques mounted below other signs.

2. The bollom of Short-term/Shorl Durolion signs shollbe o minimum of 1 fool obove the povement surfoce bul no more thon 2 feel obove

3. Lo‘v'-'g’-ﬂ'r%wmwe-urm Signs may be used in keu of Shor!-lerm/Shor! Durotion signing.

4. Short-term/Shor| Durolion signs shollbe used only during doylight ond shollbe removed ol lhe end of the workdoy or roised to
oppropnole Long-lerm/Intermediole sign heighl.

5. Regulotory signs shollbe mounted ot least 7 feel, bul nol more thon 9 feet, obove the poved surfoce regordiess of work duration,

1. The Contraclor sholl furnish the sign sizes shown on BC (2) unless otherwise shown in the plons or os direcled by lhe Engineer.

$IGN_SUBSTRATES

1. The Contractor shollensure the sign subslrole is instolled in occordonce with the monulaclurer's recommendolions for the lype of sign
supporl thol is being used. The CWZTCD lisls eoch subsirole thol con be used on lhe different lypes ond models of sign supporls.

2. "Mesh™ type moleriols ore NOT on opproved sign subslrote, regordiess of the lighlness of the weave.

3. Alwooden individuol sign ponels fobricoled from 2 or more pieces shollhave one or more plywood cleal, 172" thick by 6" wide,
fostened lo the back of lhe sign ond exlending lully ocross lhe sign. The cleol sholibe olloched to lhe bock of the sign using wood
screws lhal do nol penelrale the foce of the sign ponel. The screws shollbe ploced on both sides of the spiice ond spoced ot 6"
centers. The Engineer may opprove other methods of splicing the sign foce.

REFLECTIVE SHEETING
1. Ausigns shallbe relrorefleclive ond conslrucled ol sheeling meeling the color ond relro-refleclivily requirements of DMS-8300
for rigid signs or DMS-8310 for roll-up signs. The web oddress for DMS specificotions is shown on BC(1).
2. White sheeling, meeling the requirements of DMS-8300 Type A, shollbe used for signs with o while bockground.
3. Oronge sheeling, meeling the requiremenls of DMS-8300 Type B or Type ¢, , sholbe usgd for rigid signs with oronge bockgrounds.

SIGN LETIERS

1. Alisign leiters ond numbers shollbe cleor, ond open rounded lype uppercose olphobel letters os opproved by lhe Federol Highwoy
Adminisirotion (FHWA) ond os published in the “Stondord Highwoy Sign Design for Texos™ monuol. Signs, letlers ond numbers shollbe of
firsl closs workmonship in occordonce with Deporlment Stondords ond Specificolions.

REMOVING OR _COVERING

L. When sign messoges moy be confusing or do nol opply, the signs shollbe removed or complelely covered.

2. I.ong term slotionory or intermediole slol-onory signs instolled on squore melol lubing moy be lurned owoy from Irollic 90 degrees when

he sign messoge is nol opplicoble. This lechnique moy nol be used lor signs inslolled in the medion of divided highwoys or neor ony

inlerseclions where lhe sign moy be seen Irom opprooching lrollic.

3. Signs inslolled on wooden skids shollnot be turned ol 90 degree ongles lo the roodwoy. These signs should be removed or complelely
covered when nol required.

4, When signs are covered, the moteriolused shollbe opoque, such os heovy milblock plostic, or olher moteriols which will cover the
enlire sign foce ond mainlain Iheir opoque properlies under oulomobile heodiighls ol nighl, withoul domoging the sign sheeling.

5. Burlop shollNOT be used lo cover signs.

6. Duct tope or other odhesive moleriol shollNOT be offixed to o sign face.

7. Signs ond onchor slubs sholbe removed ond holes bockliled upon completion of work.

SICN SUPPORT WEIGHTS SHEET 4 OF 12
1. Where sign supporls require the use of weighls lo keep from lurning over, the use — -
of sondbags wilh dry, cohesionless sond should be used § : ooty
2. The sondbogs willbe lied shul lo keep the sond from spiling ond to moinloin o I gg’f;g’n
constont we-ghl. Texas Department of Transportation
3. Rock, concrete, iron, steelor other solid objecls shollnol be permitled P P Standard

for use os sign suppor! weights.
4. Sondbogs should weigh o minimum of 35 bs ond 0 moximum of 50 Ibs.
5. Sondbogs shollbe made of o duroble moleriol thot teors upon vehiculor

impacl. Rubber (such os lice inner lubes) sholNOT be used. BARRICADE AND CONSTRUCTION

6. Rubber bollosts designed for chonnelizing devices should nol be used for

m‘u‘,’é‘a’ﬂ;‘i’?&"; e, shen shonn on the NZICD st " TEMPORARY SIGN NOTES
7 sholl beploceddongovlo-doveflhebosewppoflsoflhe

omglhelenglhollhesk loveugh down the sign supporl.
8. Sondbogs shollNOT be ploced ed under the skid ond shollnol be used Lo level BC(4)'21
sign supporls ploced on siopes. FLe: be-21.dgn on_ TxDOT [oK: TxDOT oW TxDOT_Jcw TxDOT
FLAGS ON SICNS ©7TxDOT November 2002 RMC * HIGHWAY
1. Flogs moy be used lo drow ollention lo worning signs. When used, the flog sholl REVISIONS 6430-18-001 SH6, ETC.
be 16 inches squore or lorger ond shollbe oronge or fluorescent red-oronge in 9-07 8-4 oisT CONTY SHEET NO.
color. Flags shollnol be ollowed lo cover ony porlion of the sign foce. 7713 521 SRY BRAZOS, ETC P

o8]
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The use of this slondord is governed by the “Texos Engineering Proctice Act”.

kind is mode b

DISCLAIMER:

DATE:
FILE:

; 24" 2x6 D
4x4 — b A % Moximum |-_.| / Sk?d
wood M I e T =
post 246 " N
n Y 27 \ /2x6 9‘\69
—__ § n Gqfé s
x4 v 60" 4x4 . é
72" block | block R
| / <. Optional HE
u ul % ¥dud Length of skids moy 48" strong sois, reinforcing
Top wood be increosed for minimum 55" min. in sleeve ——= 34" min_in
See BC(4) post odditionol stobiily. weok soils. (/2" lorger qH strong sods, 'lsee the CWZTCO || B Post
for sign 2x4 x 40" Top "'u:)sm's“ 1t 55" min, in or embedmenl. "
30" neight - See BC(4) . Anchor Stub - iy
requirement I 2x6 Im 214|_ 214 broce (174" lorger m’?f Stub
I requirement 3/8" bolts w/nuls than sign ::':‘ ?qe'
(o 1] I 1 X_1] = or 3/8" x 3 172" A post) — Dsm
[ | A J_ | E o WL 41 (min.) log e post —
— N ] s l? &3
—— o T v W, oo s
Front Side Side (Direct Embedment) Chor (Anchor Sltub ond Reinforcing Sleeve)) WING CHANNEL
PERFORATED SQUARE METAL TUBING Top-spice/base
SKID MOUNTED WOOD SIGN SUPPORTS R T PPORT
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS G OUND MOUN ED SIGN SU O S
Refer to the CWZTCD ond the monuloclurer's instollolion procedure for eoch lype sign supporl.
The moximum sign squore footage shollgdhere to Ihe foclurer's rec dotion.
Two post installglions con be used for lorger signs.
16 sq. 1. or less of ony rigid sign WEDGE ANCHORS
substrote listed in seclion J.2.d of Bolh sleelond plostic Wedge Anchor Systems as shown

the CWZTCD, except 5/8" plywood.
172" plywood is ollowed.

on the SMD Stondord Sheels moy be used os lemporory
sign supporls for signs up lo 10 squore feel of sign
foce. They moy be sel in concrele or in sturdy

if opproved by the Engineer. (See web oddress for
"Troffic Engineering Slondord Sheels™ on BC(1).

@ 3/8" x 3" gr. 5 boll

(2 per supporl) joning OTHER DESIGNS

sign ponelond supporls

MORE DETAILS OF APPROVED LONG/INTERMEDIATE
AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
CWZTCD LIST. SEE BC(D FOR WEBSITE LOCATION.
13/4” x 13/4" x 1 fool JGENERAL NOTES
12 go post
(DO NOT SPLICE} 13/4 “x 13/4 " x 129" @D3/8 "X 3" gr. 1. Noils moy be used in the ossembly of wooden sign
(hole 1o hole? 12 go. suppor! supporls, but 3/8" bolls with nuls or 3/8" x 3 172"
13/4" golv. round lelescopes inlo sleeve 13/4 " x 13/4 " x 129" ':9 reelion. must be used on every joint for finol
vith 57167 holes thole to hole) : onnec
or 13/4" x 13/4" . 12 go. squore : 2.No more thon 2 sign posls shallbe ploced within o
squore lubing 13/4 ~ x 13/4 = x 52" (hole ~ perforoled s 7 . circle, excepl lor specific moleridls noled on lhe
to hole) 12 go. squore perforoted > lubing vpright CWZTCD Lisl.
Upright must lubing diogonol broce & ‘v
Ieles.cope lo, ————— - 3. When projecl is compleled, oll sign supporls ond
provide 7' height Completely weided foundalions shollbe removed from Lhe projecl site.
obove povemenl 13/4 =5 13/4 = 5 32~ thole ) ? w: ‘.:o ;:3) oround lubing This wilbe considered subsidiory to ltem 502.
lo hole) 12 go. squore perloraled ol 3 12 go. perforoled
__________ lubing cross broce - tubing skid 2" x 2" x 8" % See BC(4) for definition of "Work Durolion."
(hole to hole)
3/8" X 4-172 12 go. squore %% Wood sign posts MUST be one piece. Spiicing will
T AN, N perforoted NOT be ollowed. Posls shollbe pointed while.
5 BOLT (TYP.) — . lubing sleeve
PN | — | welded lo skid ] See the CWZTCD for the lype of sign subslrote
_ o I 60 | thot con be used for each opproved sign supporl.
N N

SHEET 5 OF 12

L 25 ® Traffic
§ Safety
K I Texas Department of Transportation s‘{';,’,ﬁ,;g;’d

. T BARRICADE AND CONSTRUCTION
| wpright TYPICAL SIGN SUPPORT

[

>

" SNGLE LEG BASE L 2 | BC(5)-21

sl le

Side View FILES be-21.dgn v TxDOT Jex: TxDOT Jow: TxDOT [cw: TxDOT
©TxDOT November 2002 RMC * HIGHWAY
SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS Yy -t SHo.ETC
= LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 13 52 e e

]
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governed by the “Texos Engineering Practice Acl”.

The use of this stondord is
of this stondord to olher formals or lor incorrect resulls or domages resulling from its use.

kind is mode by TxDOT for ony purpose wholsoever. TxDOT ‘assumes no responsibiily

DISCLAIMER:

DATE:
FILE:

BEHIND BARRIER OR CURRORAL WTh SIGN PANEL TR e (The Engineer may opprove other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
1. The Engineer /inspeclor sholl opprove ollmessoges used on por loble - . . » ’
chongeoble messoge signs (PCMS). Phase 1: Condition Lists Phase 2: Possible Component Lists
2. Messoges on PCMS should contoin no more thon 8 words (oboul four lo
eight choraclers per word), nol including simple words such os “T0,” Action to Toke/Effect on Trovel Location Worning = = Advance
3. lk:g;es :I&A:T&misl of o single phose, or two phoses thol Rood/Lone/Romp Closure List Other Condition List List List List Notice List
olternote. Three-phose messoges ore not ollowed. Eoch phose of the N
. FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
oV, Sk coneey 0 shgls (nosght. md st be understood by CLOSED ROAD XXX FT REPARS RIGHT X LINES FM XXXX LIMIT XX AM-
4. Use the word "EXIT" lo refer lo on exil romp on o reewoy;ie., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
“EXIT CLOSED.” Do not use the lerm “RAMP."
5. Awoys use the roule or inlerslole designolion (H, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAXIMUM APR XX-
olong with the number when relerring lo o roodwoy. CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
6. When in use, the bollom of o slolionory PCS messoge ponelshould be AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
o minimum 7 leel obove the roodwoy, where possible.
7. The messoge lerm "WEEKEND" should be used ony if tne work & o ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
ii‘:’&%?‘:’é’“’m”:'m:? ot be myeevae';?n:e' POl i mork CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY
. “E: lEo I?eqin/on Fficlloy even'::'e:lldlof c?nllinue il:!o Mo':':‘cdo’): |1mr|'mgi FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
N nqneetlnspecormo one ol (wo oplions ore ovoul-
oble for disploying o Iwoyphose messoge on o PCMS. Eoch phose moy be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
disployed lor either lour seconds eqch or for Ihvee seconds eoch. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E US XXX SPEED MAY XX
9. Do nol mlxﬁf;’x‘"’ ""“:f:e"m- The messoge CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
10. Do not present redundont informolion on o Lwo-phase messoge: i.e., CENTER DAY TIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
100 e e e ot D e 074 changhy Lhe (1rd foe. LANE LANE GRAVEL LANES USE FOR T0 LANE XX PM -
12. Do not disploy the messoge "LANES SHIFT LEFT" or "LANES SHFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
PCNS. Drivers do nol undersiond lhe messoge.
13. Domn:I disploy ml:s::qes l';:n scrolshorizonloly or verlicolly ocross NIi:'EI' I-XXE S?UTH DE:AOléR RRS())UA%H W';AJSH E))E(E,E(Y:; USTSXX CAB?E)N FR"IIESXJN
the foce of the sign. L Xi X MIL -
1. The Iolovi'? al"eoblf isls obbrevi:::eas w;focls: ond d;w_o-vor;' phroses |II::I CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
ore occep Or use on O . wor mo 0se mus|
m eﬁ:’;;- Words o g:m;gg on Ihis kst should nol be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
S Show . LANES CLOSED PAST NEXT DELAYS T0 SAFELY TO
15. PCMS choroct 1 should be ol leost 18 inches for Iroiler mounted
wnis. They shoud be visble Irom af least 12 5) i ondthe et CLOSED X_MILE SH_XXXX FRI-SUN STOP XX_PM
should be legible from ol least 600 feel ot night ond 800 leel in
doylight. Truck mounled unils must hove o choracter height of 10 inches EXIT RIGHT LN BUMP US XXX REDUCE END DRIVE NEXT
ond must be legble Irom ol leost 400 leel. CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
left or right justilied.
17. If Gisobled, the PCMS should defoull o on ilegible disploy thot wil
not olorm molorisls ond willonly be used lo olerl workers thol the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
PCMS hos molfunclioned. A poltern such os o series of horizontol solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
bors is oppropriote. CLOSED TUE - FRI XXXX FT x ROUTES WORKERS XX AM
XXXXXXXX STAY
WORD OR PHRASE | ABBREVIATION WORD OR PHRASE | ABBREVIATION C?IE)\SI,ED X LANES SHFT in Phose 1must be used with STAY IN LANE in Phose 2. L::‘NE i x x See Applicalion Guidelines Note 6.
Access Rood ACCS RO j MAJ
Alternote AL Miles Ml
Avenue AV Miles Per Hour __ |MPH
Best Route BEST RTE M;n: MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
|__Boulevord BLVD Mondoy MON 1.Only 1or 2 phases ore to be used on o PCMS. 1. The words RIGHT, LEFT ond ALL con be interchanged as oppropriote.
Bridge BROG Normo| NORM 2. The 151 phose (or bolh) shouid be selecled from the 2.Roodwoy designations I, US, SH, FM ond LP con be interchonged os
Connot CANT Nor th N "Rood/Lone/Romp Closure Lisl" ond the "Olher Condilion List". oppropriole.
| Center CIR (Northbound  1troute) N 3.A 2nd phose con be selecled from the "Action lo Toke/Elfect 3.EAST, WEST, NORTH ond SOUTH (or obbreviolions E, W, N ond S) con
m"ﬂ"’" CONST AHD Parking PKING on Trovel, Locotion, Generdl Worning, or Advonce Notice be interchonged os oppropriole.
[ Rood RD Phose Lists™". 4, Highwoy nomes ond numbers reploced as oppropriole.
|_CROSSNG_1XNG_____]|'Right Lone [RT LN 4. A Locotion Phose is necessory only if o distonce or location 5. ROAD, HIGHWAY ond FREEWAY con be inlerchonged os needed.
| Detour Route  1DETOUR RTE  {|Soturdoy  [SAT | is nol included i the first phose selected. 6. AHEAD moy be used inslead of dislonces il necessory.
D:S'*bf EONT Sesrg:::rkood giugkm 5.1 two PCMS or‘e wﬁd‘hcsewe:cc;.s they nusL:e seporoted by ; :; ;gol&uc :'Ads :A.ES inlerchonged os oppropriole.
0 minimym ol L. Eoch sholibe limiled lo lwo phoses, . AT, ond inlerchonged os needed.
astbound | route) E 1| Siippery SLIP ond should be understondoble by themselves. 9. Dislonces or AHEAD con be eliminaled Irom the messoge if o
_gr_'ﬂy enToie E:: ViR x h ? TS 6. Fov‘ odvonce nolice, when Lhe current dole is wilhin seven doys location phose is used.
|_tmergency venicle | EMER VEH || Southbound  |[(route) S | of the octuolwork dole, colendor doys should be reploced with
ntronce, Enter [ENT || *Speed SPD doys of the week. Advonce nolilication should typically be for
_% Ei:wl;" Sfree; ;Tm no more lhon one week prior lo the work. SHEET 6 OF 12
XXX Feet XXXX FT  Telephone PHONE — —
Ahead FOG_AHD ® Traffic
oo Frwy, Fi | [ceesoy THURS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAL OR =t _ Sotety
recuoy Blocked At BLID [Tobommiosn  [TOTHNTH CONCRETE BARRIER OR SHALL HAVE A MINMUM OF FOUR (4) A 7exas Department of Transportation |  Siandara
ozor dous Dr Tving | HAZ DRIVING | [rovercrs S PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
[ _Hazordous Moterioll HAZWAT 1. ocq0y UES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION
[—pin-occponer [V [Tine Wirutes —[TiiE UL OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
| Highwoy %W SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
| Hour (S} HR, HRS [Worning WARN
Dformgtion o Wedne WED FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
t Is TS —Elﬂ—l_wr—rvn—
[ Junction A ight Limit L 1. When FullMolrix PCMS signs ore used, the chorocler heighl ond legibiily/visbiily requirements shollbe mointoined os lisled in Nole 15 under "PORTABLE
Left LF LI — L CHANGEABLE MESSAGE SIGNS" above, 1
Left Lone LFTLN | 1&7% 2. When symbolsigns, such os the “Flogger Symbol{CW20-7) ore represented grophicolly on the FullMalrix PCMS sign ond, with the opprovalof the Engineer, il BC(S) - 2
Lone Closed LN_CLOSED Wil Not WONT sholl mainloin the legibiily/visibiily requirement ksled obove. e be-21.dgn ow TxDOT_[ok: TxDOT Jow: TxDOT [cws Tx00T
'-‘%',O:I-L%‘ ) 3. When symbolsigns ore represenled grophicolly on the FullMolrix PCMS, they shollonly supplement the use of the slolic sign represented, ond shollnol subslilule ©TxDOT November 2002 e - HGHWAY
intenonce MAIN for, or reploce thal sign, REVISIONS Ty ETC.
Roodwoy 4. A lulmolrix PCMS moy be used lo simulole o floshing orrow boord provided it meels the visibiily, flosh role ond dimming requiremenls on BC(7), for the 9-07 814 Py — folev - E;:f o.
designation * H-number, US-number, SH-number, FM-number some size orrow. 7113 5-21 BRY BRAZOS, ETC 21
100
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DISCLAIMER:

DATE:

FILE:

1, Borrier Refleclors shollbe pre-quaiified, ond conform lo the color ond
relleclivity requirements of DMS-8600. A list of prequolified Borrier
Reflectors con be found ol the Moteriol Producer List web oddress

shown on BC(1).

2. Color of Borrier Refleclors shollbe os specified in the TMUTCD. The
cost of the relflectors shollbe considered subsidiory lo Item 512,

CONCRETE TRAFFIC BARRIER (CTB) _

Borrier Refleclor on
16" tollplostic brockel

\

LOW PROFILE CONCRETE
BARRIER (LPCB) USED
IN WORK ZONES

LPCB is opproved for use in work
zone locolions, where lhe posled
speed is 45mph, or less. See

Arrow Boords moy be locaoled behind chonnelizing devices in ploce for o shoulder
toper or merging laper, olherwise lhey sholibe delineoted with four (4) chonnelizing
devices ploced perpendiculor lo lraffic on the upsireom side of troffic.

1, The Floshing Arrow Boord should be used for olllone closures on mulli-lone roodwoys, or siow
moving moinlenonce or conslruclion oclivilies on the lravellones,

Roodwoy Stondord Sheet LPCB.

Mox. spacing of borrier

refleclors is 20 feet.

Attach the delineotors os per
monufoclurer's recommendations.

LOW PROFILE CONCRETE BARRIER (LPCB)

Borrier
Reflectors

3. Where lrolfic is on one side of the CTB, lwo (2) Borrier Reflectors
shollbe mounled in opproximolely the midseclion of eoch seclion of CTB.
An ollernote mounling location is uniformly spaced ol one end of eoch
CTB. This wilollow for oltachment of o borrier gropple without
domaging the refleclor. The Borrier Reflector mounted on the side of
lhe CTB sholibe locoted direclly below lhe reflector mounted on lop of
Ihe borrier, s shown in lhe delai above.

4, Where CTB seporoles two-way lrolfic, three borrier reflectors shollbe
mounled on each seclion of CTB. The refleclor unil on lop shollhove
Iwo yellow reflective foces (Bi-Direclionol)while the reflectors on eoch
side of the borrier shollhave one yellow relleclive loce, as shown in

Ihe deloil obove.

5. When CTB seporoles lroffic iroveling in the some direclion, no borrier
relieclors willbe required on top of the CTB.
6. Borrier Reflector unils shollbe yellow or while in color lo molch

lhe edgeline being supplemented.

7. Moximum spacing of Borrier Refleclors is forly (40) feel.

8. Pavement morkers or temporory flexible-refleclive roodwoy morker tobs
shollNOT be used os CTB delineation.

9. Altachment of Borrier Reflectors 1o CTB sholibe per monulfocturer’s

recommendolions.

10.Missing or domoged Borrier Relleclors shollbe replaced os direcled

by the Engineer.

11.Single slope borriers shollbe delineoled os shown on the obove deloil.

See D & OM (VIA)

tollo minimum of
3 Borrier Rellectors
os per monufocturer's
recommendotions.

DELINEATION OF END TREATMENTS

END TREATMENTS FOR
CTB'S USED
IN WORK ZONES

End Ireclments used on CTB's in work zones
shollmeel |he opppropriale crashworthy
slondords os defined in (he Monuol for
Assessing Sofely Hordwore (MASH), Refer

to the CWZTCD List for opproved end
Ireotments ond focturers.

BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS

S — |

Type C Worning Light or
opproved subslilule mounled on o
drum adjocenl lo the lrovel way.

Worning reflector moy be round
or squoreMust hove o yellow
refleclive surfoce oreo of ol leost
30 squore inches

WARNING LIGHTS

1. Worning lights sholimeel the requiremenls of the TMUTCD.

2. Worning lighls sholNOT be inslolled on borricodes.

3. Type A-Low Inlensily Flashing Worning Lighls ore commonly used with drums. They ore intended lo worn of or mork o polenliolly hazordous
oreo. Their use shollbe os indicated on this sheel and/or olher sheels ol the plons by lhe designation “FL". The Type A Worning Lights sholl
nol be used with signs monuloclured with Type B or C  fheeling, meeling the requirements of Depor imentol Moteriol Specification DMS-8300.

4. Type-C ond Type D 360 degree Steody Burn Lighls ore inlended lo be used in o series for delineolion lo supplement other troffic conlrol
devices. Their use sholbe os indicaled on this sheel ond/or olher sheels of the plons by lhe designolion "SB".

5. The Engineer /inspector or the plons sholl specify the location ond type of worning lights lo be inslolled on the Irolffic controldevices.

6. When required by the Engineer, the Conlroclor sholl furnish 0 copy of the worning lighls cerlificolion. The worning lighl monufoclurer will
cerlify the worning lighls meel the requirements of the lotesl ITE Purchose Specifications for Floshing ond Sleody-Burn Worning Lights.

7. When used lo delineole curves, Type-C ond Type D Sleody Burn Lighls should only be ploced on he oulside of the curve, nol the inside.

8. The location of worning lights ond worning relflectors on drums sholibe os shown eisewhere in the plons.

WARNING LIGHTS MOUNTED ON PLASTIC DRUMS

1. Type A lioshing worning lights ore inlended lo worn drivers thol lhey ore opproaching or ore in o polenliolly hozordous oreo.

2. Type A rondom floshing worning lights ore not intended for delineolion ond shollnot be used in o series.

3. A series ol sequentiol floshing worning lights ploced on chonnelizing devices lo form o merging loper moy be used for delineotion. If used,
the ive lloshing of the liol worning lights should occur from the beginning of the loper lo Ihe end of the merging loper in
order lo idenlily the desired vehicle poth. The role of floshing for eoch light sholbe 65 floshes per minute, plus or minus 10 floshes.

4. Type C ond D sleody-burn worning lighls ore inlended o be used in o series lo delineole the edge of lhe lrovellone on delours, on lone
chonges, on lone closures, ond on olher similor condilions.

5. Type A, Type C ond Type D worning kights shollbe inslolled ol locolions os deloiled on other sheels in the plons.

6. Worning lights sholinol be instolied on o drum thol hos o sign, chevron or verlicol ponel.

7. The moximum spocing for worning lights on drums should be identicol lo the chonnelizing device spocing.

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

2, Floshing Arrow Boords should nol be used on two-lone, lwo-woy roodwoys, detours, diversions
or work on shoulders unless the "CAUTION" d?splo¥ (see deloibelow) is used.

3. The Engineer /Inspeclor sholl choose oll oppropriole signs, borricodes ond/or other Iroffic
conlrol devices thol should be used in conpnclion wilh |he Floshing Arrow Boord.

4. The Floshing Arrom Boord should be oble lo disploy the following symbols:

4 CORNER CAUTION

ALTERNATING DIAMOND CAUTION

0 O
° °
° o0 o °
° °
° °
DOUBLE ARROW

RIGHT/LEFT ARROW

(righl orrow shown:
lefl is similor)

RIGHT/LEFT
SEQUENTIAL CHEVRON
{right chevron shown:
lefl is similor)

5. The "CAUTION disploy consists of lour corner lomps flashing simuitoneously, or the Allernaling

Diomond Coution mode as

shown,
6. The slrdqm line coulion disploy is NOT ALLOWED.

7. The Fi

Arrow Boord shollbe copoble of minimum 50 percenl dimming irom roled lomp volloge.

The floshing rale ol the lomps sholinol be less thon 25 nor more thon 40 floshes per minule.
8. Minimum lomp “on lime" shollbe opproximately 50 percent for the floshing orrow ond equol
intervols of 25 percenl for each sequentiolphase of the flashing chevron.

9. The sequentiolorrow disploy is NOT ALLOWED.

10. The floshing orrow disploy is the TxDOT slondord: however, the sequenliol chevron

be used during doylight operolions.

moy
11. The Floshing Arrow Boord shollbe mounled on o vehicle, lroiler or other suiloble supporl.
12. A Floshing Arrow Boord SHALL NOT BE USED lo loterolly shilt troffic.

13. A fullmotrix PCNS
flosh rote ond

be used lo simulole o Floshing Arrow Boord provided it meels visibilily,
dimming requiremenls on lhis sheel for the some size orrow.

14, Minimym mounling heighl of lroier mounted Arrow Boords should be 7 feel from roodwoy

to bottom of ponel.

REQUIREMENTS
MNMUM

MINIMUM | MINIMUM NUMBER
TWPE | "size | oF Panew Lawes [ YiSIBILLTY ATTENTION
Floshing Arrow Boords
B |30 x 60 3 3/4 mie shollbe equipped with

C | 48x9 15 1 mile oulomalic Gimming devices.
FLASHING ARROW BOARDS

WHEN NOT IN USE, REMOVE

THE ARROW BOARD FROM THE
RIGHT-OF -WAY OR PLACE THE
ARROW BOARD BEHIND CONCRETE
TRAFFIC BARRIER OR GUARDRAL.

SHEET 7 OF 12

1. A worning refleclor or opproved subslilute moy be mounted on o ploslic drum os o subslitute for o Type C, steody burn worning light ol the
discretion of the Conlractor unless olherwise noted in the plons.

2. The worning reflector sholibe yellow in color ond shollbe monufoclured using o sign subslrole opproved for use wilh ploslic drums lisled
on the CWZTCD.

3. The worning reflector shollhove o minimum relrorellective surfoce oreo (one-side) of 30 squore inches.

4. Round reflectors shollbe fully reflectorized, including lhe oreo where otloched to the drum,

5. Squore subsiroles musl hove o minimum of 30 squore inches of refleclorized sheeling. They do nol hove lo be refleclorized where il
olloches lo the drum,

6. The side of the worning reflector focing opprooching lroffic shollhove sheeling meeling the color ond relroreflectivily requirements for
DMS B8300-Type B or Type C.

7. When used neor Iwo-woy lrollic, bolh sides of the worning rellector shallbe refleclorized.

8. The worning reflector shouid be mounled on the side ol the hondie neorest opproaching troffic.

9. The moximum spocing for worning reflectors should be idenlicollo lhe chonnelizing device spocing requirements.

TRUCK-MOUNTED ATTENUATORS

=t

I Texas Department of Transportation

Traffic
Safety
Division
Standard

1. Truck-mounted ollenuators (TMA) used on TxDOT fociiities
must meel the requirements oullined in the Monuol for
Assessing Sofety Hordwore (MASH).

2. Reler to the CWZTCD for the requirements of Level2 or
Level3 TMAs.

3.Reler to the CWZTCD for o lisl of opproved TMAs.

4. TMAs ore required on Ireewoys unless olherwise noled
in the plons.

5. A TMA should be used onylime thol il con be posilioned
30 lo 100 feel in advonce of the oreo of crew exposure
withoul odversely offecling the work performonce.

6. The only reason o TMA should nol be required is when o work
oreo is spread down the roodway ond the work crew is on
exlended dislonce from lhe TMA.

BC(7)-21

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

FLE: be-21.dgn v TxDOT Jex: TxDOT Jow: TxDOT [cw: TxDOT
©TxDOT November 2002 RMC * HIGHWAY
REVISIONS 6430-18-001 SH 6, ETC.
9-07 8-4 oisT COUNTY SHEET NO.
713 52 BRY BRAZOS, ETC 22
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DISCLAIMER:

DATE:

FILE:

GENERAL NOTES

1.For long lerm slotionory work zones on Ireewoys, drums shollbe used o0s
the primory chonnelizing device.

2. For intermediote term slolionory work 2ones on Ireeways, drums should be
used os the primory chonnelizing device bul moy be reploced in tongent
seclions by verlicolponels, or 42" lwo-piece cones.In tongenl sections,
one-piece cones moy be used with the opprovolof the Engineer bul only
il personnelore present on the project ol oll limes lo moinloin the
cones in proper posilion ond locotion.

3.For shorl lerm slolionory work zones on Ireewoys, drums ore the preferred
chonnelizing device bul moy be reploced in lopers, Ironsilions ond longent
seclions by verlicolponels, lwo-piece cones or one-piece cones oS
opproved by the Engineer.

4. Drums ond olireloted ilems shollcomply with the requirements of the
current version of lhe "Texos Monuol on Uniform Troffic ControlDevices™
{TMUTCD) ond the "Compliont Work Zone Trolfic ConlrolDevices List”
(CWZTCD).

5. Drums, bases, ond reloled moleriols sholl exhibil good workmonship ond
sholbe free from objectionoble morks or delects thol would odversely
offect their oppeoronce or serviceobilily.

6. The Conltroclor shollhave o moximum of 24 hours lo reploce ony ploslic
drums idenlified for replocement by the Engineer/Inspeclor. The reploce-
menl device musl be on opproved device.

GENERAL DESIGN REQUIREMENTS

Pre-quolilied plostic drums sholl meel the following requirements:

1. Ploslic drums shollbe o lwo-piece design: the "body” of the drum sholl
be the lop porlion ond the "bose™ sholibe the bollom.

2. The body ond bose sholllock ltogether in such o monner thol the body
seporoles from the bose when impocled by o vehicle lroveling ol o speed
of 20 MPH or greoter bul prevents occidentol seporotion due lo normol
hondiing ond/or oir lurbulence created by possing vehicles.

3. Ploslic drums shollbe conslrucled of lightweight fiexible, ond
delormable moteriols. The Controclor shollNOT use metol drums or
single piece ploslic drums os chonnelizolion devices or sign supporls.

4. Drums shollpresenl o prolie thol is o minimum of 18 inches in width
ol the 36 inch height when viewed from ony direclion. The height of
drum unil (body instolied on bose) shollbe o minimum of 36 inches ond
o moximum of 42 inches.

5. The lop of lhe drum shollhove o buill-in hondle lfor eosy pickup ond
sholbe designed lo droin woler ond nol collecl debris. The hondle
sholhove 0 minimum of lwo widely spoced 9716 inch diomeler holes lo
ollow ottochment ol o worning light, worning reflector unit or opproved
complionl sign.

6. The exterior of the drum body shollhove o minimum of four olternoling
orange ond while relrorefleclive circumferenliol stripes nol less thon
4 inches nor greoter lhon 8 inches in width. Any non-refleclorized
spoce belween ony two odjocent siripes sholinol exceed 2 inches in
width,

7. Boses shollhove 0 moximum width of 36 inches, 0 moximum height of 4
inches, ond 0 minimum of two lootholds of sufficient size to ollow bose
1o be held down while seporaling the drum body from the bose.

8. Ploslic drums sholibe conslrucled of ullro-violel stobilized, oronge,
high-densily polyelhylene (HDPE) or other opproved moleriol.

9.Drum body shollhove o moximum unbollosted weight of 11 bs.

10.0rum ond bose shollbe morked with monufoclurer's nome ond model number.

RETROREFLECTIVE SHEETING

1. The siripes used on drums shollbe construcled of sheeling meeling the
color ond retrorefleclivily requirements of Deportmentol Moteriols
Specificotion DMS-8300, "Sign Face Moteriols.” Type A or Type B

rellective ing shollbe lied unless olherwise specilied
in the plons.
2. The ing shollbe suiloble for use on ond sholladhere lo the drum

surfoce such lhot, upon vehiculor impoct, the sheeling sholl remoin
odhered in-ploce ond exhibit no delominating, crocking, or loss of
retroreflectivity other thon thot loss due lo obrosion of the sheeling
surfoce.

BALLAST

1. Unbollosted boses shollbe lorge enough lo hold up to 50 Ibs. of sond.
This bose, when filled with the bollost moleriol, should weigh belween
35 Ibs (minimum) ond 50 Ibs ¢moximum). The bollosl moy be sond in one
lo lhree sondbogs seporole from the base, sond in o sond-filed plostic
base, or other bollosting devices os opproved by the Engineer. Stacking
of sondbogs willbe ollowed, however height of sondbags obove povement
surfoce moy nol exceed 12 inches.

2.Boses with buill-in bollost sholl weigh belween 40 Ibs. ond 50 Ibs.
Buill-in bollost con be conslrucled of on integrol crumb rubber bose or
o solid rubber bose.

3. Recycled lruck lire sidewolls moy be used for bollosl on drums opproved
lor this type of bollost on the CWZTCD Bkist.

4. The bollost sholinol be heovy objecls, waler, or ony moateriol thot
would become hozordous lo molorisls, pedesirions, or workers when lhe
drum is slruck by o vehicle.

5. When used in regions susceplible lo freezing, drums shollhove droinoge

Hondle 18" min
Top should not 9/16" dio. (lyp)
aollow colleclion for mounting
ol woter or signs ond
debris warning lights
4" mox
4" min
(Bl ")m Eoch drum shollhove
yP. o minimum of 2 oronge
ond 2 white slripes
using Type A or Type B
. relrorefiective
2" mox sheeling with the
Clyp.} top siripe being
x orange.
|8
gl

[*— Toper lo ollow
for sloclmg [
minimum of 5
drums

This delailis not intended
for fobrication. See nole 3
ond the CWZTCD list for
providers of opproved
Deleclable Pedestrion
Borricodes

C

roil for hand lroiling

36"

Detecloble Edge

o

DETECTABLE PEDESTRIAN BARRICADES

1. When exisling pedestrion facilities ore disrupted, closed, or
relocoted in o TTC zone, the temporory fociilies sholl be
detecloble ond includ ibility feolures consistent with
the feotures present in the exisling pedestrion focility. Refer
to WZ(BTS-2) for Pedestrion Controlrequirements for Sidewolk
Diversions, Sidewolk Delours ond Crosswolk Closures.

2. Vlhere pemnr-ons wilh visuol disabililies normally use the

o D Pedesirion Borricode shollbe
ploced ocross the full width of the closed sidewolk insteod
of o Type 3 Borricode.

3. Detectoble pedeslr-on bomcodes sumior to the one pictured

obove, longitudi some concrele
borriers, ond wood or choin ink | 9 with o i
detecloble edging con solist ::, el op ion
poth,

4. Tope, rope, or plostic choin strung belween devices ore not
detecloble, do not comply with the design stondords in the
“Americons with Disobililies Acl Accessibility Guidelines
(ADAAG)" ond should not be used 0s o control for pedestrion
movements.

5. Worning lights shalinot be ot lo det p ion
borricodes.

6. Detectoble pedestrion borricodes should use 8" nominol borricode

Q

[—

18" x 24" Sign 12" x 24"
(Moximum Sign Dimension) Verticol Ponel
Chevron CW1-8, Opposing Troffic Lone mounl with diogonols
Divider, Drivewoy sign D700, Keep Right sloping down lowords
R4 geries or olher signs os opproved trovel woy
by Engineer

Plywood, Aluminum or Metol sign
substrotes sholINOT be used on
plostic drums

SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
ON PLASTIC DRUMS

1. Signs used on ploslic drums shollbe monufoclured using
substrotes listed on the CWZTCD.

2. Chevrons ond other work zone signs with on oronge bockground
shollbe monuloclured with Type B or Type C  Oronge,
sheeling meeling the color ond relrorefleclivily requirements
of DMS-8300, “Sign Face Moteriol,” uniess olherwise
specified in the plons.

3. Verlicol Ponels shollbe monufoclured with oronge ond white
sheeling meeling the requirements of DMS-8300 Type A or Type B.
Diogonol stripes on Verlicol Ponels sholl siope down loword
the inlended lraveled lone.

40(hersognmessoges(lexlorsyntolic)mybeusedos
opproved by the Engineer. Sign dimensions sholl not d
18 inches in width or 24 inches in height, excepl for the R9
series signs discussed in note 8 below.

5. Signs shollbe instolled using o 1/2 inch boll (nominol)
ond nul, two woshers, ond one locking wosher for eoch
connectlion,

6. Mounting bolls ond nuls shoilbe fully engoged ond
odequolely torqued. Bolls should nol extend more thon 1/2
inch beyond nuls.

7. Chevrons moy be ploced on drums on the oulside of curves,
on merging lopers or on shifling lopers. When used in these
locations, they moy be ploced on every drum or spaced nol
more lhon on every third drum. A minimum of three (3)
should be used ol eoch locolion colled for in the plans.

8. R9-9, R9-10, R9-11 ond R9-1l0 Sidewolk Closed signs which

ore 24 inches wide moy be mounled on plostic drums, wilh
opprovolof the Engineer.

SHEET 8 OF 12

= Sarety
Safety
I Texas Department of Transportation s‘{';,’,ﬁ,;g;’d

BARRICADE AND CONSTRUCTION
CHANNELIZING DEVICES

BC(8)-21

holes in the bolloms so thol woler willnol collect ond freeze becoming roﬂs 0s shown on BC('S; nr_gvfcd';ho;:'"lop ro'mv":\:" FLE: be-21.dgn on: TxDOT [ck: TxDOT [ow: TxDOT _[cx: TxDOT
o hozord when struck by o vehicle. spinlcrs burrs, or shorp edges. ©TxDOT November 2002 RMC = HIGHWAY
6. m! shollnot be ploced on top of drums. . * REVISIONS 6430-18-001 SH 6, ETC.
7. Adhesives moy be used lo secure bose ol drums to povemenl. 4-03 8-u
9-07 5.2' DIST COUNTY SHEET NO.
7-13 BRY BRAZOS, ETC 23
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8" 1o 12* 8" to 127

VP-1L VP-1R R

Surfoce
Mount Roodwoy

=

Fixed Base

iy
53

g -
K3 See

s 45° 4 nole 7
g

2

@

£

8

L

2

3

FIXED
{Rigid or sell-righling)

36"

(Rigid or sell-righling)

PORTABLE

X
18" # \Sdl-vigh
il Support

N R-q-d
Support
9 " mmum
embedment
depth

DRIVEABLE

1. Verlicol Ponels (VP's) ore normolly used lo chonnelize

Irollic or divide opposing lones of lroffic.

2.VP's moy be used in doylime or nightlime siluotions.

They moy be used ol the edge of shouider drop-offs ond
olher oreos such os lone Ironsilions where posilive
doylime ond nighllime delineolion is required. The
Engineer /Inspeclor shollreler lo lhe Roodwoy Design
Monvol for oddilionol requirements on the use VP's

for drop-ofls.

3. VP's should be mounted back lo bock if used ot the edge

of culs odjocent to two-woy two lone roodwoys. Siripes
ore lo be refleclive orange ond reflective white ond
should olwoys slope downword loword the lrovellone.

4. VP's ysed on expresswoys ond freewoys or other high

speed roodwoys, moy hove more thon 270 squore inches
of relrorefleclive oreo locing lroffic.

5. Sell-righling supporls ore ovoiloble with porloble base.

See “Compliont Work Zone Troffic Conlrol Devices List"
(CWZTCD).

6. Sheeting for the VP's shollbe relrorefiective Type A or

Type B conforming to Deportmentol Moleriol Specification
DMS-8300, unless noled otherwise.

7. Where the height of rellective moleriolon the verlicol

ponelis 36 inches or greoler, o ponelsiripe of
6 inches shollbe used.

VERTICAL PANELS (VPs)

8" to 12¢ 8" to 12¢

24" min,

36" min. distonce obove trovel woy

. 1. The chevron sholibe o verlicolreclongle with o
minimym  size of 12 by 18 inches.

2. Chevrons ore inlended lo give nolice of o shorp
chonge of olignment with the direction of trovel
ond provide odditionol emphosis ond guidonce for

18" vehicle operolors with regord o chonges in

Min, horizontol glignment of the roodway.

3. Chevrons, when used, shollbe erected on the oul-
side of 0 shorp curve or lurn, or on lhe for side
of on interseclion. They sholibe in ine wilh
ond ol right angles lo opproaching trolfic.
Spocing should be such thal the molorist oiwoys
hos three in view, unlil the chonge in olignment
eliminoles ils need.

4. To be elleclive, the chevron should be visible
36" for ol leost 500 feel.

5. Chevrons sholibe oronge with o block nonreflec-
] live legend. Sheeling for the chevron sholbe
relroreflective Type B or fype C confgrming to
Depor imenlol Molerial Specificalion DMS-8300,
= unless nolted olherwise. The legend shollmeel the
requirements of DMS-8300.

6.For Long Term Stolionory use on lopers or
lronsilions on Ireewoys ond divided highwoys,
self-righling chevrons moy be used lo supplement
ploslic drums bul nol to reploce plostic drums.

Fixed Bose w/ Approved Adhesive
(Driveoble Bose, or Flexible
Support con be used)

CHEVRONS

GENERAL NOTES

1. Work Zone chonnelizing devices illusiroled on this sheel moy be instolled
in close proximily lo lroffic ond ore suiloble for use on high or low
speed roodways. The Engineer/Inspeclor shollensure lhol spacing ond
plocement is uniform ond in occordonce with the "Texos Monuolon Uniform
Troffic ControlDevices" (TMUTCD).

2. Chonnelizing devices shown on lhis sheel moy hove o driveoble, fixed or
porloble bose. The requirement for sell-righling chonnelizing devices must
be specified in the GenerolNoles or olher plon sheels.

3. Chonnelizing devices on sell-righling supporls should be used in work zone
oreos where chonnelizing devices ore Irequenlly impocled by erronl vehicles
or vehicle reloled wind gusls moking olignment of the chonnelizing devices
difficull to maintoin. Locolions of these devices shollbe deloied else-
where in the plons. These devices shol conform lo the TMUTCD ond the
“Compliont Work Zone Troffic Conlrol Devices List" (CWZTCD).

4. The Conlroclor sholimoinloin devices in o cleon condilion ond reploce
domaged, nonrellective, foded, or broken devices ond boses os required by
the Engineer /inspeclor. The Conlroctlor shollbe required lo moinloin proper
device spocing ond olignment.

5. Porloble boses shollbe fobricoled from virgin ond/or recycled rubber. The
porloble boses sholl weigh o minimum of 30 Ibs.

6. Povemenl surfoces shollbe prepored in o monner thol ensures proper bonding
belween lhe odhesives, the fixed mounl boses ond lhe povement surloce.
Adhesives shollbe prepored ond opplied occording to the monulaclurer's
recommendolions.

7. The insloliotion ond removolof chonnelizing devices shollnol couse
delrimentoleffects o he finol povement surlaces, including povement
surfoce discoloration or surface inlegrily. Driveoble boses sholinol be
permitted on finol pavement surloces. The Engineer/Inspector sholl opprove
oll opplicotion ond removol procedures of fixed boses.

DATE:
FILE:

Ponels
mounted
back to bock

A

Por toble,
36" Fixed or
Driveoble Bose
moy be used,
or may be
mounted
on drums.

L

_|;|__| C )

D

1. Opposing Troffic Lone Dividers (OTLD) ore
delineolion devices designed lo converl o
normol one-way roodwoy seclion lo wo-woy
operalion. OTLD's ore used on lemporory
cenlerlines. The upword ond downword orrows
on the sign's foce indicole the direclion of
trolfic on either side of the divider. The
bose is secured lo lhe povemenl with on
odhesive or rubber weight lo minimize movement
coused by o vehicle impact or wind gusl.

2. The OTLD moy be used in combinaltion with 42"
cones or VPs,

3. Spacing between the OTLD sholinol exceed 500
feel. 42" cones or VPs ploced belween
the OTLD's should nol exceed 100 fool spacing.

4. The OTLD sholbe oronge with o block non-
refleclive legend, Sheeling for the OTLD sholl
be relrorelieclive Type B or Fype C conlgrming
to Depor imentol Moleriol Specilicotion DMS-8300,
unless noled olherwise. The legend sholl meet
the requirements of DMS-8300.

OPPQSING TRAFFIC LANE DIVIDERS (OTLD)

LONGITUDINAL CHANNELIZING DEVICES (LCD)

1.LCDs ore crashworthy, lightweight, deformable devices thol ore highly visble, hove good lorgel volue ond
con be connected togelher. They ore nol designed to conloin or redirecl o vehicle on impocl.

2.LCDs moy be used insteod of o line of cones or drums.

3. LCDs sholibe ploced in occordonce lo opplicolion ond instollotion requirements specific lo the device, ond
used only when shown on the CWZTCD list.

4.LCDs should nol be used lo provide posilive proleclion for obslacles, pedesirions or workers.

5. LCDs sholibe supplemented with relrorelleclive delineotion os required for lemporory borriers
on BC(7) when ploced roughly porolielto the trovellones.

6.LCDs used os borricades ploced perpendiculor lo lroffic should hove ol leost one row of relleclive
sheeling meeling lhe requirements for borricode rois os shown on BC(10). Ploce refleclive sheeling
neor the top of the LCD olong the fulllenglh of the device.

WATER BALLASTED SYSTEMS USED AS BARRIERS

D.e‘s"i:::: Suggested Moximum
Posted |Formulo Toper L r§pocn_g. of
Speed == Devices
o ] 1 73 On o On o
[Ofiset [Offsel Offsel | Toper Tongent
30 2|50 165 T80 | 30 60"
35 |- g’T 205 [ 225 | 245 | 35 70°
20 265 | 295 | 320° | 40 80"
a5 450" | 495 | 540° | 45 90"
50 500 | 550° | 600° | 50° | 100°
55 |, .ws | 5507605 [660'| 55 | 1o’
60 600° | 660° | 720° | 60" | 120°
65 650 | 715° | 780' | 65 | 130°
70 700° | 770° | 840' | 70" | 140°
75 750° | 825 | 900' | 75 | 150°
80 800 | 880° | 960° | 80" | 160"

x x Toper lenglhs hove been rounded ofl.
L:Length of Toper (FT.) Ws:Widih of Offset (FT.)
S:Posted Speed (MPH)

SUGGESTED MAXIMUM SPACING OF

1. Woter bollosted systems used os borriers shollnol be used solely lo chonnelize rood users, bul olso to protect the
work spoce per the oppropriole Monuol for Assessing Sofely Hordwore (MASH) croshwor thiness requirements bosed on
roodwoy speed ond borrier opplication,

2. Woler bollosted syslems used lo chonnelize vehiculor Irollic shollbe supplemented wilh relrorelieclive delineation
or chonnelizing devices lo improve doylime/nightlime visibiily. They moy olso be supplemented with povement morkings.

3. Woler bollosled systems used os borriers shollbe ploced in accordonce lo opplication ond inslollotion requirements
specific lo lhe device, ond used only when shown on lhe CWZTCD list.

4. Woler bollosled systems used os borriers should not be used for o merging loper excepl in low speed (less thon 45 MPH)
urbon orecs. When used on o loper in o low speed urbon oreo, the loper shollbe delinealed ond the loper length
should be designed lo oplimize rood user operolions considering the ovoiloble geomelric conditions.

5. When woler bollosled syslems used os borriers hove blunl ends exposed lo lrollic, they should be ollenuoled
os per monufocturer recommendotions or flored lo o point oulside the cleor zone.

SHEET 9 OF 12
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If ysed lo chonnelize pedesirions, longiludinol chonnelizing devices or woler bollosted
syslems must hove o conlinuous delecloble bottom for users of long cones ond lhe top
of the unil shollnol be less thon 32 inches in height.

HOLLOW OR WATER BALLASTED SYSTEMS USED AS
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TYPE 3 BARRICADES

Eoch roodwoy of o

1. Refer lo the Complionl Work Zone Trolfic Conlrol Devices List (CWZTCD)
for deloils of the Type 3 Borricodes ond o list of ollmoleriols
used in the conslruction of Type 3 Borricodes.

2. Type 3 Borricodes shollbe used ol eoch end of conslruction

projects closed to oll troffic.

3. Borricodes exlending ocross o roodwoy should have siripes lhot slope
downword in the direclion loword which troffic must lurn in detouring.
When both right ond left turns ore provided, the chevron siriping moy
slope downword in both direclions from the center of the borricode.
Where no lurns ore provided ol o closed rood, striping should siope
downword in both direclions loword the center of roadwoy.

4. Slriping of rails, for the right side of the roodwoy, should siope
downword o the left. For the lefl side of the roodwoy, striping
should slope downword to the righl.

5. Idenlification morkings moy be shown only on lhe bock of the
borricode rois. The moximum height of letters ond/or compony logos
used for idenlification shollbe 1",

6. Borricodes sholinol be ploced porollel lo lroffic unless on odequote

cleor zone is provided.

7. Worning lights shollNOT be instolled on borricodes.

8. Where borricodes require the use of ve-ghls lo keep from lurning over,
the use of soncboqs with dry, cohesionless sond is recommended. The
sondbogs wilbe lied shul lo keep the sond from spiling ond lo
moinloin 0 conslonl weighl. Sond bags shollnol be slacked in 0 monner
thol covers ony porlion of o borricade rails refleclive sheeling.

Rock, concrete, iron, steel or other solid objecls wilNOT be

permilled. Sondbogs should weigh o minimum of 35 Ibs ond o moximum of
50 Ibs. Sondbogs sholibe made of o duroble moteriol thol leors upon
vehiculor impocl. Rubber (such os lire inner lubes) sholinol be used

for sondbags. Sondbags shollonly be ploced olong or upon the bose
supporls of the device ond sholinol be suspended obove ground level

or hung with rope, wire, choins or other fosteners.

9. Sheeling for borricodes shollbe relroreflective Type A or Type B
conforming to Depor imentol Moteriol Specificolion DMS-8300 uniess

olherwise noled.

divided highwoy shollbe
borricoded in the some monner.

ROAD
CLOSED

PERSPECTIVE VIEW

2. Advonce signing shollbe os specified elsewhere in the plons.

Borricades shallNOT
be used as o sign support.

2
The Uhree roiis on Type 3 borricodes —t 2 gl €
shollbe refleclorized orange ond 0 8| 2
relleclive white stripes on one side g x %
focing one-woy lroffic ond both sides m m m m s 3 )
for two-woy lroffic. > ] 2 2 é
Borricode slriping should siont 11} w 1] w z8|

downword in the direction of detour. C g 94% @
1. Signs should be mounled on independent supporls ol o 7 fool . . Ig 3
s‘:’:wl’ng height in center of roodwoy. The signs should be o 8' mox. lenglh Type 3 Borricodes E g
minimum ol 10 feel behind Type 3 Borricodes. = e

TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION

PLAN VIEW

© 6

PLAN VIEW

1. Where posilive redirectional
copobilily is provided, drums
moy be omilled.

2. Plgstic construclion fencing
moy be used with drums for
salely os required in the plons.

3. Verlicol Ponels on flexible suppor!

4. When the shoulder width is greoter

PERSPECTIVE VIEW thon 12 feel, steody-burn lighls

moy be subsliluled for drums when the
shoulder width is less thon 4 feel.

moy be omilled il drums ore used.

These drums 5. Drums must extend the length
ore not required of the culvert widening.
on one-woy roodwoy
LEGEND
<|D Plostic drum

or yellow worning refleclor

Ploslic drum wilh sleody burn light

Steody burn worning light
or yellow worning refleclor

Increose number of plgstic drums on the
side of opprooching lrollic if lhe crown

width mokes il necessory. (minimum of 2
ond moximum of 4 drums)

CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

. IT y A & &p:

Vl'ldlh of

AANS
TYPICAL STRIPING DETAL FOR BARRICADE RAIL

4" min,, 8" mox.

Sheelmg

stifener [V 4V & & & 8 & &\
\ Fiot roil

Stiffener moy be inside or oulside of support, but no more thon
2 stitfeners sholibe ollowed on one borricade.

TYPICAL PANEL DETAL
FOR SKID OR POST TYPE BARRICADES

Two-Piece cones

Alternate
Approx.
I 50
Min, 2 drums
or 1Type 3
bomcode
On one-woy roods

downsireom drums
or borricode moy be
omilted here

Alternote GD
Drums, verlicolponels or 42" cones Approx. GD
ol 50" moximum spocing | 50" |

!

Min, 2 drums
or 1Type 3
borricode

e

STOCKPILE

Desrd;le
s'““;“wm"" Chonnelizing devices poroliello Irollic
cleor zone. should be used when slockpile is
* wilhin 30" from lrovellione.
<&
>

TRAFFIC CONTROL FOR MATERIAL STOCKPILES

CONES

:[4“ min, oronge

4" mm while
2" min,

4" min, oronge
2" min,

One-Piece cones

28" Cones shollhove o minimum weight of 9 172 Ibs.

42" 2-piece cones shollhove o minimum weighl of
30 Ibs. including bose.

1. Troffic cones ond lubulor morkers shollbe predominonlly oronge, ond
meel the heighl ond weighl requiremenls shown obove.

2. One-piece cones hove the body ond bose of the cone moided in one consolidoled
unil. Two-piece cones hove o cone shoped body ond o seporole rubber bose,
or bollost, thot is odded lo keep lhe device upright ond in ploce.

3. Two-piece cones moy have o hondle or loop exlending up lo 8" obove lhe minimum
height shown, in order 1o oid in relrieving lhe device.

4, Cones or tubulor morkers shollhove while or white ond oronge reflective
bonds 0s shown obove. The refleclive bonds shollhove o smoolh, secled
outer surfoce ond meel the requirements of Deportmentol Moteriol
Specificotion DMS-8300 Type A or Type B.

5. 28" cones ond lubulor morkers ore generolly suiloble for shorl duration ond
shorl-lerm slolionory work os defined on BC(4). These should nol be used
for intermediote-lerm or long-term stolionory work unless personnelis on-sile
o mointoin them in their proper uprighl posilion.

6. 42" two-piece cones, verlicolponels or drums ore suiloble for ollwork zone
durotions.

7. Cones or lubulor morkers used on eoch project should be ol the some size
ond shope.

2" mox.
3" min,
2" to 6"
3" min,

28"
min,

1

Tubulor Morker
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WORK ZONE PAVEMENT MARKINGS

GENERAL

1. The Conlroctor sholbe responsible for mointoining work zone ond
exisling povemenl morkings, in occordonce wilh the stondord
specifications and speciol provisions, on oliroodwoys open lo trolfic
wilhin the CSJ Emils unless olherwise stoled in the plons.

2. Color, pollerns ond dimensions shollbe in conformonce with the
"Texos Monuolon Uniform Troffic ControlDevices™ (TMUTCD).

3. Additionol supplementol povement morking deloils moy be found in the
plons or specificalions.

4. Pavement morkings shollbe inslolled in occordonce with the TMUTCD
ond os shown on the plons.

5. When shorl lerm morkings ore required on the plons, short lerm
morkings shollconform with the TMUTCD, the plons ond detoils os
shown on lhe Stondord Plon Sheet WZ(STPM).

6. When stondord povement morkings ore nol in ploce ond the roodwoy
is opened lo lroffic, DO NOT PASS signs shollbe erected lo mork
the beginning of the seclions where possing is prohibited ond
PASS WITH CARE signs ol the beginning of seclions where possing
is permilled.

7. Niwork zone pavement markings shollbe inslolled in occordonce
with Item 662, "Work Zone Povemenl Morkings."

RAISED PAVEMENT MARKERS

1. Roised povemenl morkers ore 1o be ploced occording to the pollerns
on BCU12),

2. Mirgised povemenl morkers used for work zone morkings shollmeel
the requirements of llem 672, "RAISED PAVEMENT MARKERS™ ond Deporlmentol
Moleriol Specilicolion DMS-4200 or DMS-4300.

PREF ABRICATED PAVEMENT MARKINGS

1. Removoble prefobricaled pavement morkings sholmeel the requiremenls
of DMS-8241,

2. Non-removable prefobricoled povement morkings (foil bock) sholl meet
the requirements of DMS-8240.

MAINTAINING WORK ZONE PAVEMENT MARKINGS

1. The Conlroclor wilbe responsible for moinloining work zone povement
morkings within the work limils.

2. Work zone pavemenl morkings shollbe inspecled in occordonce with
the frequency ond reporling requirements of work zone troffic control
device inspeclions os required by Form 599,

3. The morkings should provide o visible reference for 0 minimum
distonce of 300 feel during normol doylight hours ond 160 feel when
ilyminoted by outomobile low-beom heodiighls ol nighl, uniess sight
distonce is reslricted by roodwoy geomelrics.

4. Morkings faiing lo meel this crilerio within the first 30 doys ofler

plocement shollbe reploced ol the expense of the Conlroclor os per
Specificolion ltem 662.

REMOVAL OF PAVEMENT MARKINGS

1. Povemenl morkings thal ore no longer opplicable, could creale confusion
or direcl 0 molorisl loword or inlo the closed porlion of the roodwoy
shollbe removed or obliteroted before the roodwoy is opened to lroffic.

2. The obove sholinol opply lo delours in ploce for less thon lhree
doys, where floggers ond/or sullicienl chonnelizing devices ore used
in lieu of morkings to oulline the delour route.

3. Povemenl morkings shollbe removed lo the fullest exlenl possible,
so os nol lo leove o discerncble morking. This shollbe by ony melhod
opproved by TxDOT Specification llem 677 for “Eliminoling Exisling
Povement Morkings ond Morkers™.

4. The removol of povemenl morkings moy require resurfacing or seol
cooling porlions of the roodwoy os described in Item 677.

5. Subject lo the opprovolof the Engineer, ony method thol proves lo be
successfulon o porliculor lype povemenl moy be used.

6. Blos! cleoning moy be used bul willnol be required unless specifically
shown in the plons,

7. Over-poinling of the morkings SHALL NOT BE permilled.

8.R i of roised p: | morkers shollbe os direcled by lhe
Engineer.

9. R lof exisling p t morkings ond morkers willbe poid for

direclly in occordonce with ltem 677, "ELIMINATING EXISTING PAVEMENT
MARKINGS AND MARKERS," uniess otherwise slaled in the pions.

10.Block-out morking lope moy be used lo cover conflicling exisling
morkings for periods less thon lwo weeks when opproved by the Engineer.

Temporory Flexible-Refleclive
DEPARTMENTAL MATERIAL SPECIFICATIONS
Roodwoy Morker Tobs

PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFFIC BUTTONS DMS- 4300
[ePoxy anD ADHESIVES DMS-6100

T FRONT

0F VEW RONT VEW SOE VEw BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS [ows-6130
PERMANENT PREFABRICATED PAVEMENT MARKINGS [ows-8240
TEMPORARY REMOVABLE, PREF ABRICATED
PAVEMENT MARKINGS |°“S'82"
TEMPORARY FLEXIBLE, REFLECTIVE

} ROADWAY MARKER TABS |ous-sz42
Adhesive pod

Heighl of sheeling
is usuolly more thon
174" ond less thon 1",

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

1. Temporory flexible-relleclive roodwoy morker lobs used os guidemorks
shol meel the requiremenls of DMS-8242.

2. Tabs deloiled on lhis sheel ore lo be inspecled ond occepled by the
Engineer or designoled representolive. Sompling ond lesting is nol
normolly required, however of the oplion of the Engineer, either "A"
or "B" below moy be imposed lo assure quolily before plocement on the
roodwoy.

A. Selecl five (5) or more lobs ol rondom from eoch lol or shipmenl
ond submil lo the Conslructlion Division, Moteriols ond Povement
Seclion lo determine specificolion complionce.

B. Select five (5) lobs ond perform the following lest. Alfix five
(5) lobs ol 24 inch inlervols on on osphallic povemenl in o
slroighl line. Using 0 medium size possenger vehicle or pickup,
run over lhe morkers with the front ond reor lires ol 0 speed
of 35 to 40 miles per hour, four t4) limes in eoch direction. No
more lhon one (1) oul of the five (5) refleclive surfaces sholl
be lost or disploced os o resull of this lest.

3. Smoll design vorionces may be noled belween lob monufoclurers.

4, See Slondord Sheet WZ(STPM) for tob pk | on new p ls. See
Stondord Sheet TCP{7-1) for lob plocemenl on seol cool work.

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

1. Roised povement morkers used os guidemorks shollbe Irom the opproved
product list, ond meel lhe requirements of DMS-4200.

2. Ailtlemporory conslruclion roised povemenl morkers provided on o
projecl shalibe of the some monuloclurer.

3. Adhesive for guidemorks shollbe biluminous maleriol hot opplied or
butylrubber pod for ollsurfoces, or thermoploslic for concrete
surfoces.

Guidemorks sholbe designaled os:
YELLOW - (lwo omber refleclive surfoces with yellow body).
WHITE - (one silver refleclive surloce with while body).

A list of prequolified refleclive roised povemenl morkers,
non-refleclive troffic butlons, roodwoy morker tobs ond other
povement morkings con be found ot the Moteriol Producer List
web oddress shown on BC(1),
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PAVEMENT MARKING PATTERNS

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS
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60" . 3" Type I-A-A Type Y buttons
RASEQ Lu_lg_ouoookuooouo
DOUBLE PAvEMENT 4 lo 127
10 to 12" <";| 10 to 12 1,,,..;\. NARKERS FO O 0 0o OO O OO OO OO O
i NO-PASSING 4"
oogoooo oo0O U o l
L] —— —— 0oaon oooo0 REFLECTORZED L
\Y|| el P gooonoo OUOOOUOOO}U omoooo ocooognoo LINE PAVEMENT 4 to 12"
Q> Yelow cllow > Type U-A-A -f Type Y buttons uamanGs r*\{ ]
ellow
REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
Type 1-C ,I1-A or lI-A-A /Type W or Y butlons
R
SOLID EDGE LINE RNt O o o oo oo o0oodooo0m0o0o0
T n-A-A MARKERS
‘ <::, ype <::| LINES OR SINGLE rccronms 60" - 3v
oooo OU oomoooooooooo0oo0n0
— S — — o comolk NO-PASSING LINE PAVEVENT _
l::> . Yellow Type Y w 7 MARKNGS 4" White or Yellow
4 o8 butlons 6 to 8" Type lI-A-A —
REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RASED PAVEMENT MARKERS - PATTERN B ype N Type W butlons
WIDE ANSEO 'R /
. Yo/o o o oo o o o ofo o o o
Pollern A is the TXDOT Stondord, however Pollern B be used if opproved by the Engineer. PAVEMENT  1-2
Prefobricoled morkings moy be substtuled for rellectorized povement morkings. . LINE ARKERS fo oo o@ooo0om@oooa@oo
g
(FOR LEFT TURN CHANNELIZNG LING REFLECTORZED
CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS OR CHANNELIZNG LINE USED T0 m‘
OISCOURAGE LANE CHANGING.) White
Type 1-C |3_0|"°. 3 Type I-C or ll-A-A 301-/-3"
ODoooODOOOOOOOODOOODOOODOOOOODOOODOOODOOODOOOD CENTER pmul bobooao oQuoeo \\:gug‘u
. 4 <p Type W bultons -<t Type I-C or 1-C-R < LINE warees  fe—100 —sbe—— 30— Type W or 2ol
—— White — yellow —— —— oooon ooooa oooon gooon Y buttons
< Type I-A T <3 OR
ype Y butlons
OUOOOUOOXOOOUOOOUOOOUOOOUOOOUOOOUOOOUOOOU LANE F_40.'-1. —’I
o — o aEEm— o o —
$ ouooonoo_/):ooouooonooonooono Doooomoo0oODOOCOOD LINE MARKINGS j10° je 30-‘9'\/ White or Yellow
> i Yellow Type I-A Type Y butlons BROKEN Type 1-C or I-A-A
== White —_—— —-— — 0ogoa ooooa ooooca ooooa (when required)
E‘,> ( l::> Type W bultons -t(l \-Type I-C or I-C-R LINES
ogoooooooogogooo0OQo0O0OOOOdOOODOOO goooQqooooooonooo0n RASED o o o o o o o o o
—_ o 1-2n
REFLECTORIZED PAVEMENT MARKINGS RASED PAVEMENT NARKERS  \-Type I-C evewN 0 Q o o "to o o o / o

AUXILIARY  \Vamess

|3-| 9 |
OR

Prefobricoted morkings may be subslituted for refleclorized pavement morkings. Type 1-C or I-C-R

EDGE & LANE LINES FOR DIVIDED HIGHWAY LANEDROP &

LNE  ~rccoso (D - - * -

& ~ ; € B
Type W buttons Type I- C I'_'I'_'I
Whit P4 — Goaoa oooono
e <p FType I-A-A Type Y bultons <5 REMOVABLE MARKINGS 56 s
- oouooo%ouooouooouooouo%uooouooouooouooou WITH RAISED L ] [ =]
|::> % ocgooo ooomooomooomooonmodomooomooomooomooonm PAVEMENT MARKERS - 10 L 3 |
- Yellow — oooon oomon If roised povement morkers ore used

lo supplement REMOVABLE morkings, Roised Povement Morkers

the morkers shollbe opplied lo the
lop of the lope ol the opproximole
mid length of tope used for broken

oooon _7000 oooon, ooooa
Type W buttons Type 1-C

RASED PAVEMENT MARKERS

White ~
E:> ite E:>

REFLECTORIZED PAVEMENT MARKINGS

Prefobricaled morkings moy be substituted for reflectorized povement morkings. mm}gmﬁmﬁ I‘W"
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS i tope, 10 povement morkers Centerine only - nol (o be used on edge fnes
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-—— -—— ——— ——— oogon gooon gooon, gooon gooon
Yellow Type Y buttons 2 Type II-A-A

— — — — 0ogoa goooa goooa goooo goooa

oopooooan oopoooooo0O0ODODOOODOOOO oOoooooooooo0opoo0o00

> 5> e e
l:'o‘m:k\-Type 1-C

Roised povement morkers used os stondord
povement morkings shollbe from the opproved
products list ond meet the requirements of
Item 672 "RAISED PAVEMENT MARKERS."

— — — - 4 0OOCOCOD = 0OOCO

|::> white -7 |::> Type W bultons

BC(12)-21
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END LEGEND
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GENERAL NOTES FOR ALL ELECTRICAL WORK

1. The locotion of all conduits, junction boxes, ground boxes, ond electricol services is
diogrommatic ond moy be shifted to accommodote field conditions.

2. Provide new ond unused moteriols. Ensure that ollmateriols ond installotions comply with
the opplicable orticles of the National Electricol Code (NEC), TxDOT stondords ond
specificalions, Notional Electricol Monufocturers Associotion (NEMA), ond ore listed by
Underwriters Laborolories (UL) or o Notionally Recognized Tesling Lob (NRTL). NRTLs such
os Canadion Standord Associotion (CSA), Intertek Tesling Services NA Inc., or FM Approvols
LLC con be considered equivalent to UL. Where reference is maode to NEMA listed devices,
Internationol Electrotechnicol Commission (IEC) listed devices willnot be considered on
acceplable equolto o NEMA listed device. Acceptable devices may haove both o NEMA ond IEC
listing. Foulty fabrication or poor workmanship in ony materiol, equipment, or instollotion
is juslification for rejection. Replace or reinstolirejected materiolor equipment at no
additionol cost to the Deportment.

3. Miscelloneous nuts, bolts ond hordware, except for high strength bolts, moy be stoinless
sleel when plons specify golvonized, provided the bolt size is /2 in. or less in diometer.

4, Provide the following test equipment os required by the Engineer to confirm complionce with
the controct ond the NEC: voltmeter, ommeter, megohm meter (1000 volt DC), ground resistonce
tester, torque wrenches, ond torque screwdrivers. Ensure all equipment has been properly
colibrated within the lost yeor. Provide colibralion certificatlion to the Engineer upon
requesl. Operate lest equipment during inspeclion as requested by the Engineer.

5. Install grounding as shown on the plons ond in accordonce with the NEC. Ensure ollmetallic
conduits: metal poles; luminaires: and metol enclosures ore bonded to the equipment grounding
conductor. Provide stronded bore copper or green insuloted grounding conductors. Ground rods,
conneclors, ond bonding jumpers are subsidiory to the vorious bid items.

6. When required by the Engineer, notify the Deportment in writing of materiols from the
Materiol Producers List (MPL) intended for use on each project. Prequolified materiols ore
listed on the MPL on TxDOT's website under "Roodway llumination ond Electrical Supplies."
No substitutions willbe ollowed for moteriols on this list.

CONDUIT
A. MATERIALS

1. Provide conduit, junction boxes, fittings, ond hordware os per TxDOT Deportmentol Materiol
Specification (DMS) 11030 "Conduit” ond Iltem 618 “Conduil™ of TxDOT's "Stondord Specifications
For Construction And Moaintenance Of Highways, Streets, And Bridges,” latest edition. Provide
conduits listed under Item 618 on the MPL under “Roadway llumination ond Electricol Supplies."
Provide conduil lypes occording to the descriplive code or as shown on the plons. Do not
substitute other types of conduits for those shown. Provide liquidtight flexible metol conduit
(LFMC) when flexible conduit is colled for on golvaonized steelrigid metollic conduit (RMC)
systems. Provide liquidtight flexible nonmetallic conduil (LFNC) when flexible conduit is
colled for on polyvinyl chloride (PVC) systems.

2. Provide golvonized steelRMC for ollexposed conduits, unless otherwise shown on the plons.
Properly bond ollmetol conduits.

3. Unless otherwise shown on the plons, provide junction boxes with 0 minimum size os shown in
the following table, which applies to the greotest number of conductors entering the box
through one conduit with no more thon four conduits per box. When o mixture of conductor
sizes is present, count the conduclors os if ollore of the lorger size. For situations
not opplicable to the table, size junction boxes in accordonce with NEC.

AWG | 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS
= 10" x 10" x 4" 12" x 12" x 4" 16" x 16" x 4"
=2 8" x 8" x 4" 10" x 10" x 4" 12" x 12" x 4"
4 8" x 8 x 4" 10" x 10" x 4~ 10" x 10" x 4"
=6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4"
=8 8" x 8" x 4" 8" x 8" x 4" 8" x 8" x 4"

4. Junction boxes with aon internol volume of less thon 100 cu. in. and supported by
entering roceways must hove threoded entries or hubs identified for the intended
purpose ond supported by connection of two or more rigid metol conduits. Secure

conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all §® Traffic
conduit entries ore on the 50’“31 side. Mechanically secure all junction boxes with 11. At oll electricol services, instollo 6 AWG solid copper grounding elecirode conductor. 0‘6‘?’?("’"5
on internol volume greoter thon 100 cu. inches. . . . . . . I Texas Department of Transportation standard
. . . . , 12. Ploce conduits enlering ground boxes so that the conduit openings ore between 3 in.ond 6 in.
5. Provide hot dipped golvonized cost iron or sond cost oluminum outlet boxes for from the bottom of the box. See the ground box detoilon sheet ED(4),
junclion boxes containing only 10 AWG or 12 AWG conduclors. Do nol use die cost
oluminum boxes. Size outlet boxes according to the NEC. 13. Seol ends of oll conduits with duct seol, expondable foom, or b
. N N y other methods opproved by
5 | . . . 5 T the Engineer. Seal conduit immediolely ofter completion of conductor instollation ond pull ELECTR'C AL DE T A“_S
6. 0o nol use intermediote metol conduit (MC) or eleciricolmetoliic tubing (EMT) tests. Do not use duct tope os o permonent conduit seolant. Do nol use silicone coulk os o
unless specificolly required by the plon sheets. When EMT is colled for, provide conduit sealont.
junction boxes mode from golvanized steel sheeting, listed ond opproved for outdoor CONDUITS & NOTES
use, unless otherwise noted on the plons. Size ollgolvanized steel junction boxes 14, File smooth the cul ends of allmounting slrul ond conduit. Before installing, paint the field
in occordonce with the NEC. Provide junction boxes for IMC conduit systems thot meet cut ends of ollmounting strut ond RMC (threaded or non-threaded) with zinc rich paint (94% or
the some requirements for junclion boxes used with RMC syslems. more zinc content) to olleviote overspray. Use zinc rich paint to touch up golvanized moteriol ED(‘) - 1 4
7. Provide P - . f P . os odllowed under Item 445 "Golvonizing.” Do not paint non-golvanized materiol with o zinc rich
. rc:;-de' vC ltur:’ct-on t:r.mels intended for outdoor use on PVC conduit systems, unless paint as an olternative for moteriols required to be golvonized. FILE: ed!-14.dgn on: [ex: ow: [ex:
olherwise noted on the plons. ©TxDOT  October 2014 CONT sccr' Jo8 HIGHWAY
REVISIONS (e300 | W GEXC
DIST COUNTY SHEET NO.
[ BRANS.EIC »

8. Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plons. Use only

a fiat, high tensile strength polyester fiber pull tope for pulling conductors through

the PVC conduit system. When golvonized steelRMC elbows ore specifically colled for in

the plons ond ony portion of the RMC elbow is buried less thon 18 in., ground the RMC
elbow by meons of 0 grounding bushing on o rigid metol extension. Grounding of the rigid
metol elbow is not required if the entire RMC elbow is encosed in o minimum of 2 in. of
concrete. PVC exlensions ore ollowed on these concrete encosed rigid metol elbows. RMC or
PVC elbows ore subsidiory to vorious bid items.

9. When required, provide High-Density Polyethylene (HDPE) conduit with factory instolled internol

conductors according to Item 622 "Ducl Coble." At the Conlroclor's request ond with opprovol by

the Engineer, substlitute 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 some
size PVC colled for in the plons. Ensure the subsliluted HDPE meels the requirements of ltem 622,

excepl that the conduit is supplied without factory-installed conductors. Moke the tronsition of

the HDPE conduit to PVC (or RMC elbow when required) ot the bore pit. Provide conduit of the size

ond schedule os shown on the plons. Do not extend substituted conduit into ground boxes or
:oundotions. Provide PVC or golvonized steelRMC elbows os colled for ot allground boxes ond
oundotions.

10. Use two-hole strops when supporting 2 in. ond lorger conduits. On electricol service poles,
properly sized stainless steelor hot dipped golvonized one-hole stondoff strops ore cllowed on
the service riser conduit.

B. CONSTRUCTION METHODS

1. Provide ond install exponsion joint conduit fittings on all structure-mounted conduits ot
the structure's exponsion joints to allow for movement of the conduil. In addition, provide
ond install exponsion joint fittings on all continuous runs of golvonized steelRMC conduit
externolly 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. Repoir or reploce exponsion joint fittings thot do not ollow for
movement ot no odditional cost to the Department. Provide the method of determining the
amount of expansion to the Engineer upon request. Do not use LFMC or LFNC os o substitute
for the required expansion conduit fittings.

2. Spoce oall conduil supports ot moximum intervols of 5 fl. Instoll conduit spacers when
attoching metol conduit to surfoce of concrete structures. See "Conduit Mountinq Options™
on ED(2). Install conduit support within 3 ft. of ollenclosures ond conduit terminations.

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

4, Unless otherwise shown on the plons, jock or bore conduit ploced beneoth existing roodways,
drivewoys, sidewolks, or ofter the base or surfocing operation hos begun. Bockfill and
compoct the bore pils below the conduil per Item 476 "Jacking, Boring, or Tunneling Pipe
or Box" prior to instolling conduit or duct coble to prevent bending of the connections.

5. When plocing conduit in the sub-grode of new roodwoys, bockfill oll trenches with excovoted
moteriolunless otherwise noted on the plons. When plocing conduit in the sub-bose of
new roadways, backfill oll trenches with cement-stobilized bose os per requirements of
Items 110 "Excovotion”, 400 "Excovation ond Bockfil for Structures”, 401 “Flowable
Bockfill", 402 "Trench Excovotion Protection”, ond 403 “Temporory Speciol Shoring."

6. Provide ond place worning tope opproximately 10 in. above oll trenched conduit os per Item 618.

7. During construction, tempororily cop or plug open ends of ollconduit ond rocewoys immediotely
ofter installation to prevent entry of dirt, debris ond onimols. Temporory cops constructed of
duroble duct tape are oliowed. Tightly fix the tope to the conduit opening. Clean out the
conduit ond prove it cleor in accordonce with Item 618 prior to installing any conductors.

8. Ensure conduit entry into the lop of any enclosure is woterproof by installing conduit sealing
hubs or using boxes with threaded bosses. This includes surfoce mounted sofely switches, meter
cons, service enclosures, ouxiliory enclosures ond junction boxes. Grounding bushings on woler
tight seoling hubs ore not required.

9. Fit the ends of allPVC conduit terminations with bushings or bellend fittings. Provide ond
instollo grounding type bushing on ollmetol conduit termingtions.

10. Instollo bonding jumper from each grounding bushing to the neorest ground rod, grounding lug,
or equipment grounding conductor. Ensure ollbonding jumpers ore the some size os the equipment
grounding conductor. Bonding of conduil used as o cosing under roodwoys for duct coble is not
required, if the ducl extends the fulllength through the casing.
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potterns ore ollowed, if the lood carrying
capacity is not reduced by more thon 15%.
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HANGER ASSEMBLY DETAIL

\ Hex Nut, Split Lock

Wosher & Flot Wosher

ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT

Conduit Spocer
tmounting shoe)

Conduit
[-+——Concrele
&2 Structure
Holt-dippedd ‘% Stoinless steel
go ::on;,zle exponsion onchor:
molleable o for conduit /2"
conduit strop ol up to 1'/4" use
/4" dio. anchor.
— For conduits 1"

to 2" use %" dio.
onchor. Anchor
depth 1" min,,
142" mox.

Strut Type

Stainless steel
or hol dipped

golvanized

Conduit Strop

Conduit

Conduit Mounting
Chonnel (B-line,
Kindor f, Unistrut
or equol} (Hot dip

golvonized)

CONDUIT MOUNTING OPTIONS

Attachment to concrete surfoces

See ED(1B.2

Wing Wall

min,

1-

<— Concrete
: Structure
\%“ Stainless

. steel exponsion
onchor. Anchor

depth 1" min,,
12" mox.
Exponsion

CondtM
PVC

TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL

EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT

1. Use torque controlled mechonicol exponsion onchors thot ore opproved for
use in cracked concrete by the InternationalCode Council, Evoluation
Service (ICC-ES). The chosen onchor product shallhove o designated
ICC-ES Evoluation Report number, ond its opprovoal status shallbe
r:ﬂointoined on the ICC-ES website under Division 031600 for Concrete

chors.

2. Unless otherwise opproved by the Engineer: do not use odhesive onchors;
do nol use expansion anchors thot are not included in the ICC-ES opprovol
list: ond do notl use exponsion anchors that ore only opproved for use in
uncrocked concrete.

3. Use onchors monufoctured with stoinless steel exponsion wedges. Anchors
monufoclured with corbon steel exponsion wedges ore not allowed. Anchor
bodies con be either zinc-plated corbon steelor stoinless steel. For
opplication in marine environment, both the onchor body ond exponsion
wedge shollbe stoinless steel.

4. Instollonchors os shown on the plons ond in accordonce with the anchor
monufacturer's published installation instructions. Arronge o field
demonslration tesl lo evoluate the procedures ond tools. The lest shoall
be witnessed ond opproved by the Engineer prior to furnishing onchors on
the structure.

5. Prior to hole driling, use rebor locator to ensure cleoring of existing
deck stronds or reinforcement. Instollonchors to ensure o minimum effeclive
embedment depth, ( eff1 os shown. Increase ( eflos needdd to ensure sufficient
threod length for proper torqueing ond tightening of anchors.

6. Use onchors of minimum 1600 Lbs lensile capocity (minimum of steel, concrete
breokout, ond concrete pullout strengths os determined by ACI 318 Appendix D)
ol the required minimum embedment depth ( ef). Nd" loteral loads sholl be
introduced ofter conduit instollation.
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DISCLAIMER:

ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION
1. Provide Type XHHW insuloted conductors in occordonce with Deportmentol Moteriol

Specification (DMS)11040 "Conductors™ ond Item 620 "Electricol Conductors.” Provide
conductors os listed on the Materiol Producers List (MPL) on the Deportment web site

12. Provide ond instollo seporole stronded equipment grounding conductor
(EGC) in oll conduits that contain circuit wiring of 50 volts or more.
Unless shown elsewhere, size the EGC to be the some size os the lorgest

Seol between
conductors with Heot Hot melt o
hot mell adhesive Shrink C" clomp

under “"Roadway lllumination ond Electricol Supplies™ Item 620. Color code insuloted current corrying conductor contoined in the conduil. Ensure ollEGCs T odhesive type connector
conductors in conformonce with the NEC. Identify grounded tneulral) conduclors with ore bonded logether ot every accessible location. For troffic signol tope. Tape to Tube lope ye
white insulation. Identify grounding conduclors (ground wires) with green insulotion installotions, provide 0 minimum size 8 AWG EGC. The EGC is poid for extend post end _\
or bore conductors. Identify ungrounded (hot) conductors with ony color insulation under Item 620. of tubing by
except green, white, or gray. Keep color scheme consistent throughout the wirin V8" to Y4
system. Identify conduclors 6 Americon Wire Gouge (AWG) and smoller by continuous C. TEMPORARY WIRING
color jockel. Identify electricol conductors 4 AWG ond lorger by continuous color
jocket or by colored tope. When idenlifying conductors with colored tope, mark ot 1. Instoll temporary conductors ond electricol equipment in occordonce with
least 6 in. of the conductor's insulation with holf lops of tope. the NEC orticle "Temporoary Instollotions” ond Deportment stondord sheets.
2. Provide o solid copper 6 AWG grounding electrode conductor to bond the electricol 2. Provide o ground fault circuit interrupter (GFCI) for power outlets for
service equipment to the concrete encosed grounding electrode or the ground rod ot portable electricol equipment, power tools, ice machines, ice storage bins ncrease
the service location. Connect the grounding electrode conductor to the ground rod ond refrigerators located outdoors ot grode. GFCimay be ony one of the insulation
with o0 UL listed connector in accordance with DMS 11040. Connect the grounding following: molded cord ond plug set, receplacle, or circuit bregker type. diometer with
electrode conductor to the concrete encosed grounding electrode os shown in the hot meit
plons. 3. Use listed wire nuts with foctory opplied seadlont for temporory wiring adhesive tope.
L . . where approved. Tope to extend
3. Where two or more circuils ore present in one conduit or enclosure, permanently 2" Min 2" Min post end of
identify the conductors of each bronch circuit by ottoching a non-metollic tog 4. Enclose conductor splices within o listed enclosure or ground box, or ensure o Tor tubing by
oround both circuil conductors ol eoch accessible location. Provide lags with the splices are more thon 10 ft. above grode verlically ond more than 5 ft. overlop overlop Ye" to Va"
two strops, lorge enough to indicote circuit number, letter, or other horizontolly from ony metolstructure. Where installing temporory conductors
identification os shown in the plons. Print circuit identification on the tog in oreos subject to vehicle troffic or mobile construction equipment, ensure
with o permonent morker. the verticol clearonce to ground is ot leost 18 ft. when meosured ot the
) ) . lowest point. Ground messenger wires thot support power conductors in SPLICE OPTION 1
4, Use listed compression or screw type pressure connectors, terminal blocks, or conformonce with the NEC. B
splil bolt conneclors for splicing as specified in DMS 11040. Use hot melt Compress:on Type
odhesive tope to fillthe gop ond seolthe ends of heot shrink tubing. Provide 5. Protect ond when necessory repoir ony existing electricol conduils uncovered
UL listed gel-filled insuloting splice covers. Splicing materials, insulating during the construction process in o timely monner ond in conformonce with
moteriols, breckaway disconnecls, splice covers, ond fuse holders ore the NEC.
subsidiory to vorious bid items.
B. CONSTRUCTION METHODS GROUND RODS & GROUNDING ELECTRODES
1. Use only o flat, high tensile strength polyester fiber pull tope for pulling A. MATERIAL INFORMATION
conductors through the conduil system. After instolling conductors in conduit, Seol Heat
perform conductor pulltest. If a conductor connot be freely pulled, moke ony 1. Provide ond instolla groundin electrode ot electricol services. Provide eodbettween ith Shrink
needed ollerolions or repoirs ol no odditionolcost to the deportment. Perform ground rods occording to DMS 11040 ond the plons. Lorger diometer or longer :o;\ uc“o rsdhvn > Hot melt Tube
insulotion resistonce tests in occordonce with Item 620. Coordinote with the length rods moy be colled for in some specific localions, see the individual t° m: ° tes-ve odhesive
Engineer to wilness the lests. plons sheets. Concrete encosed grounding electrodes may be colled for in e:‘::;d OP:S( znd tope Split bolt
. . o, specific locations including electrical service, see individuolplon sheets. f tubi p b /—
2.Leove 2 fi. minimum, 3 ft. moximum length for eoch conductor up to the splice in of tubing by

ground boxes. Leave 3 ft. minimum, 4 fl. moximum length of conductor in ground
boxes when pulled through wilth no splice. Leave 1 fl. minimum, 1.5 fl. moximum
length of conductor ot enclosures, weatherheods ond pole bases.

3. Moke splices only in junclion boxes, ground boxes, pole boses, or electricol
enclosures ond use only listed compression or screw type pressure connectors,
terminalblocks, or split bolt connectors. Insulote splices with heavy woll
heot shrink tubing or gel-filled insuloting splice covers to provide o
wotertight splice. Overlop conductor insulation with heat shrink tubing o
minimum of 2 in. paost both sides of the splice. Where heal shrink lubin
moy not shrink sufficiently to provide o wotertight seol oround the individuol

B. CONSTRUCTION METHODS

1. Furnish ouxiliory ground rods for lightning protection ond installin soil,
concrete, or both, os colled for in the plons. For ground rods installed
in concrete, ensure the connection of the conductor to the ground rod is
readily occessible for inspectlion or repairs. For ground rods installed in
soil, ensure thot the upper end is between 2 to 4 in. below finished grade.

2. Do not place ground rods in the some drilled hole as o timber pole.

/8" to /u"

Wraop split bolt

insulation
connector with

diometer with

conductors, prior to heating the tubing, increose the diomeler of the conduclor 3. Instollground rods so the imprinled port number is ot the upper end of hot mell odhesive hot melt
insulotion using hot melt odhesive tope lo provide o waterlight seolbelween the rod. tope lo ‘pro:ect 2+ Min - odhesive tape.
the individuol conduclors and the heal shrink lubing. Ensure the tope exlends . . heot shrink from in. 2" Min, Tope lo exlend
post the heat shrink tubing. Use hot melt odhesive tope to fillthe gop ond 4. Remove oll non-conductive coolings such aos concrete splotter from the rod shorp edges overlop overlop post end of
seol the ends of heat shrink tubing. Heat shrink tubing that oppeors to have ot the clomp location. tubing by

been burned, or overheoted, is considered defeclive ond must be replaced. V8" to Ya"

4, Size ond instollgel-filled insulating splice covers according to
monufocturer’s specifications when used in place of heat shrink tubing.

5. Wire nuts with foctory opplied woterproof seclont moy be used for B AWG or
smoller conductors in obove ground junction boxes, but not in pole boses or
ground boxes. Install wire nuts in on upright position to prevent the
accumulation of water.

6. Support conductors in illuminotion poles wilh o J-hook ol the top of the pole.

7. When termingting conductors, remove the insulation ond jocketing materiol without
nicking the individuol strands of the conductor. Conduclors with nicked individuol
conductor stronds or removed stronds willbe considered domoged.

8. Reploce conductors ond cables thot ore domoged beyond repoir or that fail on
insulation resistonce test ot no additional cost to the deportment.

5. Route oll conductors os short ond stroight os possible for connection to
lightning protectlion ground rods. When o bend is required, ensure o minimum
rodius bend of four inches for these conductors.

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

7. Written outhorizotion is required before instolling o ground rod in o
horizontal trench for rocky soilor o solid rock bottom,

Snop-lock,
molded clomp

See through
molded cover

SPLICE OPTION 2
Split Bolt Type

Traffic
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9. Do not repaoir domaged conductors with duct tope, electrical tape, or wire nuts. Listed Screw Type

Use only opproved splicing methods. Sel Screw/Lug yilhl gt'el-mlef'
S insulating splice
10. Do not terminate more thon one conductor under o single connectlor, unless the ::%rm::g':;:gs cover
connector is roted for muitiple conductors. Do not exceed the pressure connector's ELECTRICAL DE TA“.S
listing for moximum number aond size of conductors allowed. £ . L 1

CONDUCTORS
ED(3)-14

11, Instollbreckoway connectors on conductors bid under Item 620 whenever those
conductors poss through o breckowoy support device. Follow monufocturer’s
instructions when terminating conduclors to breokoway connectors. Properly torque
threaded conneclions. Proper terminolions are criticol to the sofe operation of

breokowoy devices. Trim woterproofing boots on breckawoy conneclors to fit snugly FLE: ed3-14.dgn on: TxDOT Jex: TxDOT [ow: TxDOT [cx: TxDOT

around the conductor to ensure waterproof connection. Only one conductor may enter TxDOT  October 2014 CONT |[secT J08 HIGHWAY

o single opening in o boot. Provide waterproof boots with the correct number of SPLICE OPTION 3 On REV?SI:LS §430-18-001 | SH 6.ETC

openings. Leave unused openings factory seoled. Use prequalified breckoway connectors Lisled Screw Type

as shown on the MPL. yp oSt COUNTY SHEET NoO.
BRY BRAZOS, ETC 32
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No.3

Reinforcing No.3 Ground 10"
steel Reinforcing box
steel _\ (lyp)
T rE = S T — e
10"(typ) \ Concrete Apron ] f
: | (when required) Apron-Full
A I 10" 1 A Grounding Depth of box
| (yp) | bushing for
1=_J_______ ______::_: r fuc.e?uenu
mpnpmp—— - —4--=-%1 itting for 9" regote
':' L PVC (4) fin(g‘)’g 9
: : Ground ]
box .
- : Conduit or / CI‘I’""“"
':_2" 2" 1 duct coble e
— e —————— ‘ Vi
PLAN VIEW SECTION A - A
APRON FOR GROUND BOX
(1) Uniformly spoce ends of conduits within the ground box. Position ends of conduils so
that ground box wolls do not interfere with the installotion of grounding bushings
or bellend fittings.
(2) Maintain sufficient space between conduits to cllow for proper instollotion of bushing.
(3) Ploce oggregote under the box, not in the box. Aggregote should not encrooch on the
interior volume of the box.
(4) Instollo grounding bushing on the upper end of ollRMC terminoting in a ground box.
Ground RMC elbows when ony port of the elbow is less thon 18 in. below lhe bottom of
the ground box. Instollo PVC bushing or bellend fitting on the upper end of ollPVC
conduits terminating in 0 ground box.
GROUND BOX DIMENSIONS
TYPE OUTSIDE DIMENSIONS (INCHES)
(Width x Length X Depth)
A 122 X 23 x 1
B8 12 X 23 X 22
Cc 16 X 29 X 1
D 16 X 29 X 22
E 12 X 23 X 17
Hole for 2" —L——l
GROUND BOX COVER DIMENSIONS recess . , .
for heod 4 ' N
DIMENSIONS  (INCHES) I
TYPE — —-—=—{:'F—--=—-
H [ J K L M N | P !
1 1 7 1 3 — |
AB &E 23| 23 (3% (3% |9% |5 | 1% 2 C >
For cover logo -
C&D 30| 30|17 Y2 |17 (13| 6% | 1% ond lobeling I
S a0
ee
PLAN VIEW

o

FILE: ed4-14.dgn oN: TxDOT  |ck: TxDOT |ow: TxDOT  [ck: TxDOT
GROUND BOX COVER ©TxDOT October 2014 CONT [sECT | Jo8 | HIGHWAY
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oisT COUNTY SHEET NO.
BRY BRAZO0S, ETC 33

GROUND BOXES
A. MATERIALS

1. Provide polymer concrete ground boxes meosuring 16x30x24 in. (WxLxD) or smaller in
occordonce with Deportmentaol Materiol Specification (DMS) 11070 "Ground Boxes™ ond
Item 624 “Ground Boxes.”

2. Provide Type A, B, C,D, ond E ground boxes os shown in the plons, ond os listed on
the Moteriol Producers List (MPL) on the Deportment web site under "Roodwoy Hlumination
ond Electrical Supplies,” Item 624.

3. Ensure ground box cover is correclly lobeled in occordonce with DMS 11070.
4. Provide lorger ground boxes in accordonce with Item 624 ond os shown in the plons.
B. CONSTRUCTION METHODS

1. Remove allgravelond dirt from conduit. Cop oll conduits prior to plocing oggregate
ond setting ground box. Provide Grode 3 or 4 coarse oggregate os shown on Toble 2 of
Item 302 "Aggregates for Surfoce Treoalments.” Ensure oggregate bed is in ploce ond ot
least 9 inches deep, prior to setting the ground box. Instaliground box on top of
oggregole.

2. Cost ground box oprons in place. Reinforcing steelmay be field bent. Ensure the depth
of concrete for the opron extends from finished grode to the top of the oggregote bed
under the box. Ground box oprons, including concrete ond reinforcing steel, ore
subsidiory to ground boxes when coalled for by descriplive code.

3. Keep bolt holes in the box cleor of dirt. Bolt covers down when not working in ground
boxes.

4. Instoll oll conduits ond ells in o neol ond workmonlike monner. Uniformly spoce
conduils so grounding bushings ond bellend fittings con eosily be instolled.

5. Temporarily seol ollconduits in the ground box until conductors ore installed.

6. Permonently seol conduits immediately ofter the completion of conductor installotion
ond pull tests. Permanently seal the ends of oll conduits with duct seol, expondable
foom, or other method os opproved. Do not use duct tope os o permanent conduit sealont.
Do not use silicone coulk as o sealont.

7. When o ground rod is present in o ground box, bond oll equipment grounding conductors
together ond to the ground rod with listed connectors.

8. When o type B or D ground box is stocked to meet volume requirements, it is ollowable
to cut on oppropriotely sized hole for conduit entry in the side woll ot least 18 inches
below grode.

9. If on existing ground box in the conlroct hos o metolcover, bond the cover lo the
equipment grounding conductor with a 3 ft.long stronded bonding jumper the some size
as the grounding conductor. The bonding jumper is subsidiory to various bid items.
Verify existing ground boxes with metol covers ore shown on the plons, with notes
fully describing the work required.

10. If other ground boxes with metol covers ore within the project limits but are not part
of the controct, the Engineer moy direct the Controctor to bond the metol covers,
identifying the specific boxes in writing. This work willbe poid for seporately.

11. Bond metolground box covers to the grounding conductor with o tonk ground type lug.

S H § : Op.’c;rfaft’*‘llgns
L I Texas Department of Transportation s‘{;”,’;f,"gﬁ'd
K P f _ 0
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DISCLAIMER:

ELECTRICAL SERVICES NOTES

1.Provide new maoteriols. Ensure installotion and moteriols comply with the applicable

provisions of the NolionolElectricol Code (NEC) ond Nationol Eleclrical Monufacturers
Associotion (NEMA) stondards. Ensure moleriolis Underwriters Laboratories (UL) listed.
Provide ond instoll electricol service conduits, conduclors, disconnects, contactors,
circuil breoker ponels, ond bronch circuit breokers as shown on the Electricol Service
Dota chart in the plons. Foult¥ fabrication or poor workmonship in materiol, equipment,
or instollation is justification for rejection. Where manufoclurers provide worronties
ond guorontees os o customory trade proctice, furnish these to the Stole.

2.Provide eleclricol services in occordonce with EleclricalDeloils stondord sheets,

Deportmentol Malerial Specification (DMS) 11080 “Electrical Services,”DMS 11081
"Electricol Services-Type A~ DMS 11082 “Electricol Services-Type C,” DMS 11083
"Electricol Services-Type D,” DMS 11084 “Eleclricol Services-Type T,” DMS 11085
"Electrical Services-Pedestal (PS)", oand Item 628 “Electrical Services” of the
Stondord Specificotions. Provide electricol service types A, C, ond D, os listed

on the Moteriol Producers List (MPL) on the Deportmenl web site under "Roadwoy
llumination ond Eleclricol Supplies,” Item 628. Provide other service types aos
detailed on the pions.

3.Provide oll work, moterials, services, ond ony incidentols needed to installo

complete eleclrical service os specified in the plons.

4 Coordinate with the Engineer and the utility provider for metering ond complionce

with utility requirements. Primory line extensions, connectlion chorges, meter

chorges, ond other chorges by the uh’ité compony to provide power to the location
ore poid for in occordance with Iltem 628. Get opproval for the cosls associoted
with these chorges prior to engoging the utility compony to do the work. Consuit
with the ulility provider to determine costs ond requirements, ond coordinate the
work os opproved.

5.The enclosure monufoclurer will provide Moster Lock Type 2 with brass tumblers

keyed *2195 for ollcustom electricol enclosures. Instoling Controclor is to
provide Moster Lock *2195 Type 2 with bross lumblers for “"off the shelf"
enclosures. Moster Lock "2195 keys ond locks become property of the Stote.
Unless otherwise opproved, do not energize eleclricol service equipment until
locks ore inslolled.

6.Enclosures with external disconnects thot de-energize oll equipment inside the

enclosure do not need o deod front trim. Protect incoming line termingtions from
incidentol contact as required by the NEC.

7.When golvonized is specified for nuts, screws, bolts or miscelloneous hordware,

sloinless steelmoy be used.

8.Provide wiring ond electrical components roted for 75°C. Provide red, block,

ond white colored XHHW service entronce conductors of minimum size 6 Americon
Wire Gouge (AWG). Identify size 6 AWG conductors by continuous color jocket.
Identify electricol conductors sized 4 AWG ond lorger by conlinuous color

jocket or by colored tope. Mork ot least 6 inches of the conductor's insulation

with holf lops of colored tope, when identifying conductors. Ensure each service
entronce conductor exits through o seporately bushed non-metallic opening in the
weotherheod. The lengths of the conductors oulside the weotherheod ore to be

12 inches minimum, 18 inches moximum, or os required by ulility.

9.All electricol service conduit ond conductors ottoched to the electricol service

including the riser or the elbow below ground ore subsidiory to the electricol
service. For on underground utility feed, oll service conduit ond conductors ofter
the elbow, including service conduit ond conduclors for the ulility pole riser
when furnished by the Controctor, willbe poid for seporotely.

10.Provide rigid metol conduit (RMC) for oll conduits on service, except for the

/2 in. PVC conduit conlaining the electricol service grounding electrode
conductor. Size the service entronce conduit os shown in the plons. Ensure
conduit for bronch circuit entry to enclosure is the some size os thot shown

on the loyout sheets for bronch circuit conduit. Extend olirigid metol conduits

o minimum of 6 inches underground and then couple to the type ond schedule of
the conduit shown on the layout for that porticulor bronch circuit. Instoll o
grounding bushing on the RMC where it lermingtes in the service enclosure.

11.Use of liquidtight flexible metol conduit (LFMC) is ollowed between the meter ond

service enclosure when they ore mounted 90 to 180 degrees to eoch other, Size the
LFMC the some size os service entrance conduit. LFMC must not exceed 3 feet in
length. Strop LFMC within 1 foot of eoch end. LFMC less thon 12 inches in length

need nol be stropped. Eoch end of LFMC must hove o grounding bushing or be
terminaled with o grounding fitting. The LFMC must contain o grounded (neutral)
conductor. Ensure ony bend in LFMC never exceeds 180 degrees. A pulltest is
required on allinstolled conductors, with ot least six inches of free conduclor
movement demonstroted lo the satisfoction of the Engineer.

12.Ensure oll mounting hordwore ond instollotion detoils of services conform to utility

compony specificotions.

13.For dllelectricol service enclosures listed under Item 628 on the MPL, the UL 508

enclosure monufocturers willprepore ond submit o schemotic drowing unique to eoch
service. Before shipment to the job site, place the opplicable lominoted schemalic
drowings ond the lominated plon sheet showing the electricol service dato chort
used to build the enclosure in the enclosure's data pocket. The installing controctor
willcopy ond lominote the octuolproject plon sheets detailing oll equipment ond
bronch circuils supplied by thot service. The lominoted plon sheetls ore to be ploced
in the service enclosure's d W p l. Reduce 11in. x 17 in, plon sheels to

8 /2 in. x 1in, before lominating. If the instollotion differs from the plon

sheets, the installing contractor is to rediine plon sheets before lominoting.

14.When providing on “Off The Shelf* Type D or Type T service, provide lominoted plon

sheels detoiling equipment ond bronch circuils supplied by thot service. Reduce
1lin, x 17 in, pion sheets to B '/2 in. x 11in before lominating. Deliver these

SERVICE ASSEMBLY ENCLOSURE

1.Provide threoded hub for all conduil entries into the top of enclosure.

MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS

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

ensure hondle is lockable in bolth the "On" ond "Off" positions.

2.Type golvonized steel (GS) enclosures moy be used for Type C ponelboords
ond for Type D ond T services thot do not use on enclosure mounted
photocell or lighting contactor. Provide GS enclosures in occordonce with
DMS 11080, 11082, 11083, ond 11084.

2.When the ulility compony provides o tronsformer lorger thon 50 KVA,
verify that the ovoiloble foult current is less thon the circuit
breoker's ampere interrupting copocity (AIC) roling ond provide

documentotion from the eleclric ulilily provider lo the Engineer.

3.Provide oluminum (AL) ond slainless steel (SS) enclosures for Types A, C,
aond D in occordance with DMS 11080, 11081, 11082, 11083, ond 11084. Do
not point stoinless sleel.

4 Provide pedestol service (PS) enclosures in accordonce with ED(9) ond
DMS 11080 ond 11085. Do not provide GS pedestol services. If GS is shown
in the PS descriptive code, provide oan AL enclosure.

PHOTOELECTRIC CONTROL

1.Provide photocellos listed on the MPL. Move, adjust, or shield the
photocell from straoy or ombient night time light to ensure proper
operation. Mount photocell focing north when praclicol. Mount lop
of pole photocells as shown on Top Mounted Photocell Detail.

= ELECTRICAL SERVICE DATA
Elec. Plon Service Service Safety Moain Two-Pole Panelbd/ Bronch Bronch Bronch KVA
Service Sheet Electricol Service Description Conduit |Conductors | Switch Ckt. Bkr. Controctor |Loodcenter Circuit Ckt. Bkr. Circuit Lood
D Number x x Size No./Size Amps | Pole/Amps Amps Amp Rating D Pole/Amps Amps
SB 183 289 ELC SRV TY A 2407480 100(SS)AL(EISF(U) 2" 3/=2 100 2P/100 100 N/A Lighting NB 2P/40 26 28.1
Lighting SB 2P/40 25
Underpass 1P/20 15
NB Access 30 ELC SRV TY D 1207240 OB60(NS)ISS(E)TS(O) 1" 3/°6 N/A 2P/60 100 Sig. Controller 1P/30 23 5.3
30 Luminaoires 2P/20 9
CCTv 1P/20 3
2nd & Main 58 ELC SRV TY T 120/240 OOO(NS)GS(N)SP(Q) 1Ye" 3/°6 N/A N/A N/A 70 Floshing Beacon 1 1P/20 4 1.0
Floshing Beocon 2 1P/20 4
* Exomple only, not for construction. Allnew electricol services must hove
electrical service dola chort specific to thol service as shown in the plons.
Stondord 3-prong
= Verify service conduit size with ulilily. Size moy chonge due lo ulility meter photocell A ~
requirements. Ensure conduit size meets the Nationol ELeclricol Code. receptocle r_\“ Conduit mounting
ond photocell chonnel(Unistrut,
Kindor f, B-line
. or equal)
EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
olvanized,
ELEC SERV TY X XXX/XXX XXX (XX) XX (X) XX (X) 205. iron, 1
. T 17T T T or sond cost 6..I
Schematic Type oluminum outlet zount ghotocell
i " to 8" meosured
Service Voltoge V /7 V E— box with cover. from the top of
) . the pole or 18
Disconnect Amp Rating Yo" RM to 20 feel above
000 indicotes main lug only/ c2 H finished grade
Typicolly Type T onduit, bend | or as directed
to provide Y s
. to 1" cleoronce by Engineer, ond
(SS)= Sofety Switch Aheoad of hoto- os ollowed by
Meter-Check with Utility between photo utility compony.
(NS)- No sofety Switch Ahead of cellond pole.
Meter -Check with Utility
Enclosure Type Service
GS= Colvonized steel("off the shelf*”) Support
SS= Stoinless steel(Custom Enclosure)See MPL
AL* Aluminum (Custom Enclosure)See MPL
Custom TOP MOUNTED PHOTOCELL
Photocell Mounting Location
(E)= Inside Service/Enclosure Instoll conduitl strop moximum 3 feet
Mounted from box.5 foot moximum spocing
(T)= Top of pole between strops supporting conduit.
(L)* Lumingire mounted
(N)= None/No l::hotocell orR
Lighting Contoctor Required Traffic
Servi Sg gt T g §® O%qrqt_lons
ervice Support Type . ivision
GC- Gronile concrete I Texas Department of Transportation Standard

0C= Other concrete

TP= Timber pole

SP= Steelpole

SF= Steel frome

OT- Pole by others or poid
for separately

EX= Existing pole

TS= Service on troffic
signol pole

ELECTRICAL DETALS
SERVICE NOTES & DATA

drowings before completion of the work to the Engineer, instead of placing in PS= Pedestal Service
enclosure thot has no door pocket. ED( 5) -14
. . 0- Overheod Service Feed
15.D00 not install conduil in the bock wallof o service enclosure where it would from Ulility FLE: ed5-14.dgn on: TxDOT Jex: TxDOT [ow: TxDOT [cx: TxDOT

penelrate lhe equipmenl mounting ponelinside the enclosure. Provide grounding Us Underground Service Feed ©T+00T October 2014 ConT |seer 08 HIGHWAY

bushings on oll melol conduils, ond termingle bonding jumpers lo grounding bus. from  ULilit REVEIONS 6430-18-001 SH B.ETC

Grounding bushings are nol required when the end of the metal conduil is fitted y J

with o conduil seoling hub or threaded boss, such os o meter baose hub. ot COwNTY SHEET NO.
BRY BRAZOS, ETC 34
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No worronly of ony

TxDOT for ony purpose wholsoever. TxDOT ossumes no responsibiity for the conversion

of this stondord to other formals or lor incorrect resulls or domages resulling from its use.

y

The use of lhis slondord is governed by lhe "Texos Engineering Practice Acl”.

kind is mode b

DISCLAIMER:

DATE:
FILE:

Red insulation or
. color code 6" length
120 |240 of Line 1or Line 2

conduclors' insulation
with red tope where

conductor exits W
weatherhead.

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

with red tope where —]
conductor exils Ei/ /
weatherheod. White insulation or /
Vi | V2 ccf;lor code 6" length ll
hite insuloti — T of neultrol conductors’
ﬁ'o-'éf ::::oggnleﬁ:;th r N0 insulotion with white \
of neutrol conductors' X X = ltope where conductor \\
vy |va insulotion with white L——{d ' exits the weotherhead. —_—
tlope where conductlor |
—-—|—1- = @ exits the weotherheod. 17 , o
—~/ a [
! ! Two Photocell viewing .’ (\D ! ! !
L N windows not shown but | ® | | |
-—— required when photocell \ o o, ! (- X .
is listed os enclosure N _ | | |
1 mounted. Windows not it — - — - @ ! r-r————-—; X X
[} I'_'I\ @ required when photocell [ 1 1 | |
/ is listed os pole top ! ! | t \ —™ \
[ >_|:| ) mounted. | » P@® | | | ppren—— | | |
i) i S, | & |
. I .
~_| - . | @4 o | | | L U |
' @

-t t-ty-----—-— - = -—- — | | P! .\ 1 ! ' !
!_ l@ - | Pl La—d— | I ® O |
| YO =7 | ' ) ' ' == = '
- ®© [T - ! | | |
| | !.(/ | | | -1 ST i T
| @ -0 | | | G N ® G N
v T = ——_———— 1 ' | | Grounding
I I G R SERL > S 4 | ) ! 1 1 Electrode l 1
. 1 . | | v L 2R
| ) . ' | ; Typicol
. . Typicol ypico
| Q\ @ : | ! — ! |2(y)plv°|t 120 /7 24'0 \{Olt
e -F-F-¥-f-—-—==-- ~ ' | | Bronch Circuit Bronch Circuit
! | ?l-gs n::sb?:d GN G = GN
| | h ! - Groundin,

I— 'GQN' _________ l the enclosure l l l Eleclrodg l l Al SCHEMATIC TYPE T
Typicol Typicol Typicol
[l + 120 Vot 240 Voll 120 / 240 Volt 120/240 VOLTS - THREE WIRE
N . . . Bronch Circuit Lumingire Bronch Circuil
Grounding  Typicol Bronch Grounding Typical Bronch Branch Circuit Golvanized steel-"Buy Off The Shelf"
Electrode Circuits Electrode Cir cuit only. When required install photocell
top of the pole or on lumingire only,
no lighting contractor willbe instolled.
SCHEMATIC TYPE D - CUSTOM
SCHEMATIC TYPE A SCHEMATIC TYPE C

THREE WIRE THREE WIRE 120/240 VOLTS - THREE WIRE

SCHEMATIC LEGEND

Saofety Switch (when required)

Meter (when required-verify with electric
utility provider)

Service Assembly Enclosure

Moin Disconnect Breoker (See Electricol
Service Dato)

Circuit Breoker, 15 Amp (Control Circuit)
Auxiliory Enclosure

W N

Photo Electric Control (enclosure- Operations
Division

mounted shown) I Texas Department of Transportation Standard

WIRING LEGEND

5
6
7 | Control Station (“"H-0O-A" Switch) ‘ ® Traffic
8
9

Lighting Contactor
10 | Power Distribution Terminal Blocks

I oo ELECTRICAL DETALS
N [leuta Conucer 2 | e s e omt SERVICE ENCLOSURE

Equipment grounding conductor -always o

— — s 13 | Seporate Circuit Breoker Panelboord

required

3 14 | Lood Center AND NOTES

15 | Ground Bus ED(6)'14

Power Wiring

————— Control Wiring

FILES ed6-14.dgn on: TxDOT Jew: TxDOT Jow: TxDOT _[ex: TxDOT
©TxDOT October 2014 CONT [sECT Jo8 HIGHWAY
REVISIONS 6430-18-001| SH 6,ETC
DIST COUNTY SHEET NO.
BRY BRAZOS, ETC 33

T




conver ’%n

of on

y

ty for the

ice Acl". No worronl
ibili

ring Proct

SUMEsS NO respons

ng

"Texos E
TxDOT os:

governed by the
purpose wholsoever.

y TxDOT for ony

of this stondord to other formals or lor incorrect resulls or domages resulling from its use.
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DISCLAIMER:

DATE:
FILE:

SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF) White insulation 2" to 6" 20" meosured from ] Top of 7" 2 Yo" TYP.
1.Provide steelpole ond steel frome supports os per TxDOT Deporimentol Moteriol Specification or color code 6" 4" (typ.) grade. Circumlonces weotherhead rodius
(DMS)11080 “Electricol Services.” Mount oll equipment ond conduit on 12 gouge golvonized of neutrol -4 [ moy require the o be 2" to 6,
steelor stoinless steelchannelstrut, 12 in.or 1% in. wide by 1in.up to 3 % in. conductor’s electricol service 4" typical TE:
deep Unistrut, Kindorf, B-line or equol. Bolt or weld oll chonnel ond hardwore to verticol insulotion with support to be taller T below the top NOTE:
members os aopproved. Do not stack chonnel. File smooth ond point field cut ends of all channel while tope where MC thon the 20" shown, / of pole. Allrough
with zinc-rich paint before installing. conductor exils check with utility edges sholl
weatherhead. before installing. hite insuloti be ground
2.Provide poles for overhead service with on eyeboll or similor fitting for ottoachment of the Red insuloti :lr Iég.;:s::;:nﬁ-- smooth
service drop lo the pole in conformonce with the eleclric utility provider's specifications. of cc;?:ru :oI:: 6" Point of of neutrol
. N . 2
3.Provide ond instoll golvonized ¥4 in.x 18 in. x 4 in. (dio. x length x hook length) anchor Ienclg.!h °; Line 1 g:t:::‘;?::tdrop ﬁ.‘;uf:.?;f.":;m ?r? n I:ole
bolts for underground service supports. Provide ond instoll golvonized ¥4 in. x 56 in. x 4 in, or ndmet " to be below white tope where 20 -go. e
onchor bolts for overheod service supporls. Ensure onchor bolts have 3 in of thread, with ﬁ‘: I:l‘i:o: :ith weatherhead conductor exils TYP.
3 'Y in.to 3 /2 in. of the exposed onchor boll projecling obove finished foundation. Provide p : t her ’ weotherhead. ’ " “
ond instollleveling nuts for allanchor bolts. ed tope where Conduit support “ 5{5-— - ¥
conductor exits spocing, 3'mox mi Red insulolion %
) {
4.Bond one of the onchor bolls to the rebor cage with 6 AWG bore stronded copper conductor. Use E':‘dti‘:ge;;ec‘:‘d' from the ends, or color code 6"
listed mechonicol connectors roted for embedment in concrete. See Inset B. length, 12" min ond 5'in belween length of Line 1 POLE TOP PLATE
18" mox o —Service unless otherwise or Line 2
5.Furnish ond instolirigid metollic ells in oll steelpole and steel frame foundations for all T Enclosure colled for by the conductor’s
conduits entering the service from underground. Met nsel A utility. . insulation with 24" Diometer
eter red tope where drill shoft
6.Use closs C concrete for foundations. Ensure reinforcing steelis Grade 60 with 3" of Sofety Service ':I conductor exils
unobstructed concrete cover. Switch honnel Enclosure the weotherhead. Conduit
. brocket or Conductor slack ondui
7.Drillond top steelpoles ond fromes for /2 in. X 13 UNC tonk ground fitling. For steelpole service Q other orrangement length, 12" min.,
supports, provide aond instoll tonk ground fitting 4 in. to 6 in. below electrical service enclosure. = opproved by 18" mox.
Provide properly sized hole through the botlom of the enclosure for the service grounding electrode : | Inset B the Engineer. inset A ==
conductor. Ensure electrical service grounding electrode conductor is as short ond stroight os possible S (Kindorf, Meter -
from the enclosure to the tonk ground fitting. For steel frome service supports, provide ond install Unistrut,
tonk ground fitting on steel frome post. Instoll service grounding electrode conductor in a non-metoallic 2" B-line or
conduit or tubing from the enclosure to the steel frame post. Connect electricol service grounding 1 equal.)
electrode conduclor to the tonk ground fitting. See steel frome ond sleelpole details ond Inset A for X " .
more information. Size service entronce conduit ond bronch circuit conduit os shown in the plons. For <
underground conduit runs from the electricol service, extend RMC from the service enclosure to on RMC =
elbow, ond then connect the schedule type ond size of conduil shown in the plons. Provide ond instoll Closs "C" ) : Ie A
grounding bushings where RMC terminates in the enclosure. Grounding bushings ore not required when RMC concrete ; s
is fitted into o sealing hub or threoded boss. g ve 24" dio. X 60" BASE PLATE DETAL
| #—— 24 Dio. x 60" PVC foundotion 4-*5
8.If Steelpole or frome is painted, bond each seporate painted piece with o bonding jumper attoched to ; depth foundation reinforcing bors
o topped hole. 4-*5 reinforcing ond *2 spirolat 6" e
bors ond *2 spirol BN RE pitch (typ.) K e~
9.Provide /4" - 20 machine screws for bonding. Do not use sheel metalscrews. Remove oll non- (typ.) ot 6" pitch LR Y d
conductive materiol ot contact points. Terminote bonding jumpers with listed devices. Install
:‘:reﬁr';:mﬁg:i(n 6 AWG stronded copper bonding jumpers. Moke up all threaded bonding connections WITH SAFETY SWITCH WITHOUT SAFETY SWITCH VA
i - BOTTOM OF POLE
10.Avoid contoct of the service drop ond service entronce conductors with the metolpole to SERVICE SUPPORT TYPE SP (O) OVERHEAD SERVICE
prevent obrasion of the insuloted conductors. See Note 4
. . . . Orill, top, and thread _ SERVICE SUPPORT TYPE SF & SP
1.Shop drowings ore not required for service support slructure unless specificolly stoted 2" X 13 UNC. Install -
elsewhere or directed by the Engineer. tonk ground fitting, 0 = N\
: connect electricol ] )
| Vories | service grounding = 0O douou
l | elecirode conductor. H N—
"] ] See Note 7. - 5" thick 1/," expansion
[ - o u concrete joint moteriol b
O Center of meter Rebor = Anchor 2g:c::lt°es sorﬁi ".’
L
SAFETY socket 60" typical < 6" X 6" "6
SWITCH above grode. wire mesh) ———
METER (Verify with utility)
o« FRONT VIEW
INSET B Dimension vories,
| L Threaded INSET A instollonly os
C o boss . _ . wide os required
Vories F ger:nce to accommodote
RMC Steel nclosure equipment
f—— post o] _
service | | aiteh
Chonnel Strut « - - al B
__{lENcLOSURE / for mounting O (when Sk TOP VIEW
] A require — -
equipment. | £
Number of struts = service Insel A A SERVICE SUPPORT TY SF (0O) & SF (U)
os needed to METER .
| /| securely mount j u ENCLOSUREm:. 5 3 =
— equipment — — £ . m L §® Traffic
1 1l Inset A g Inset B S|& 374" dio. O;B%'?st}?gs
ign u N __———— 5 - 2 I Texas Department of Transportation Standard
20" [ == L =X = 3K ] Inset B [T oo
min, ~ .| @
= R . s8¢
,,,,, - | seta 0 § % ELECTRICAL DETALS
i L RUC 10 SERVICE SUPPORT
Inset B utility ]
24" dio. x 48" . TYPES SF & SP
foundation AW W 24" dio. x 36" depth o
4-*5 reinforcing N - e N foundotion 4-*5
bors ond "2 spiral fei“f°'2°i"9 bors L::g:;, ED( 7) - 14
" pilch . ond *2 spiral
WITH SAFETY SWITCH ot 6" pitch (typ.) WITHOUT SAFETY SWITCH Cyp.) ot g__ iteh P prTET v X007 o Tx00T Jow Ta00T Jaw Tx00T
FRONT VIEW WITH SAFETY SWITCH HOOKED ANCHOR DETAIL ©Tx00T October 2014 CONT [secT 408 HIGHWAY
REVISIONS 6430-18-001| SH 6,ETC
SERVICE SUPPORT TYPE SF(U) - UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE os comr seer o
BRY BRAZ0S, ETC 36
716
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ROADWAY ILLUMINATION ASSEMBLY NOTES

1. Detoils opply to roodwoy lighting instaliotions bid or referenced under Item 610, "Roodwoy lllumination Assemblies."”
Provide, furnish, ond install oll other materiols not shown on the plans which may be necessory for complete ond proper
construction. Where monufacturers provide worronties or guorontees os o customory trode practice, furnish to the State
such worronties or guorontees.

2. The locations of poles ond fixtures moy be shifted by the Engineer to accommodate locol conditions. Instollor remove
poles ond luminaires locoted neor overhead electricollines using estoblished industry ond ulility sofely proclices ond
in accordonce with lows governing such work. Consult with the oppropriote utility compony prior to beginning such work.

3. Provide new ond unused moteriols. Ensure that oll materiols ond instollations comply with the opplicaoble articles of
the Nationol ElectricalCode (NEC),TxDOT stondords ond specifications, Nationol Electrical Manufocturers Association
(NEMA),ond ore listed by Underwriters Loborotories (UL) or o Nationolly Recognized Testing Lob (NRTL). NRTLs such os
Conadion Stondord Associotion, Intertek Testing Services NA Inc., or FM Approvals LLC con be considered equivalent to
UL. Foulty fabrication or poor workmonship in ony materiol, equipment, or instollation is justification for rejection.

4. Provide Roodwoy lllumination Light Fixtures os per TxDOT Deportmentol Materiol Specification (DMS) 11010, item 610,
ond as shown on the Moterial Producers List (MPL) for Roadwoy lllumination ond Electricol Supplies.

5. Faobricate steelroodwoy illuminotion poles in occordonce with Roodwoy llumination Poles (RIP) standords ond Item 610.
Poles fobricated occording to RIP stondords do nol require shop drowing submittols.

0. Alternote designs to RIP stondards or the use of aluminum to fobricate poles willrequire the submission of shop
drawings electronically. For instructions on submitting shop drowings electronicolly see “Guide to Electronic
Shop Drawing Submittol" on the TxDOT web site.

b. Limitations on use of the RIP stondord: The RIP stondord detoils were developed for instollations in locations
where the 3-second gust bosic moximum wind speed is 110 mph, and where the elevation of the base of the pole is
less thon (i.e. nol more thon) 25' obove the elevation of the surrounding terrain, in occordonce with the “"AASHTO
Stondord Specifications for Structurol Supports for Highway Signs, Luminocires ond Troffic Signols,” 6th Edition
(2013) of the AASHTO Design Specifications. For poles to be installed in regions where the moximum basic wind speed
exceeds 110 mph or to be mounted more thon 25  obove the surrounding terroin, provide poles meeting the following
requirements:

i. Submittals. Following the electronic shop drowing submittol process (see Guide to Electronic Shop Drawing
Submittalon the TxDOT web site), submit to the Engineer for opprovol fabrication drowings ond colculations
for lhe poles, sealed by o Texas licensed professionol engineer (P.E.).

ii. Lumingire Structurol Support Requirements. Provide light poles, orms, and onchor bolt ossemblies with o 25

yeor design life to sofely resist dead loads, ice loads ond the required basic wind speeds ot the location of
instollation in accordonce with the 6th edition (2013) of the AASHTO Design Specifications. For tronsformer
bose poles, include ronsformer bose and connecling hordwore in calculotions ond shop drowing submittols.
Struclurally test all tronsformer bases lo resist the theoreticolplostic moment copacity of the pole. Submit
cerlification of the plostic moment lood test ond FHWA breckowoy requirement test of the model of base being
furnished with the shop drowings. Show breokowoy bose modelnumber, monufacturer's nome, ond logo on shop
drowings. Include on monufacturer's shop drowings the ASTM designations for oll moteriols to be used.

6. For both tronsformer ond shoe-bose lype illumination poles, provide ond instoll double-pole breckowoy fuse holders as
specified by DMS-11040. Breokoway fuse holders are listed on the MPL for Roadwoy llluminotion ond Electricol Supplies
under Items 610 & 620.Provide 10 omp time deloy fuses for breckowoy connectlors in light poles, or inside the light
fixture for underposs lumingires. In each pole, connect lumingires to the breckoway connector with conlinuous stronded
12 AWG copper conduclors os listed on the MPL. Bond oll equipment grounding conductors together ond to the ground
lug in the tronsformer bose or hond hole.

7. Tighten onchor bolts for shoe bose, concrete troffic borrier bose, ond bridge mount roadwoy illumination poles, in
accordance with Item 449,

8. Instoll T-Base with following procedure:
0.  Anchor Bolt Tightening.
i Coot the threods of the onchor bolts with electricolly conductive lubricant.

ii. Ploce the T-bose over the onchor bolts. Foundation must be level ond flot. The moximum permissible gop
under ony one corner of the t-bose is 1/8" before nuts are tightened.

iii.Coat the beoring surfaces of the nuls ond woshers with electrically conductive lubricont. Instoll (1) 172"
hold down washer, (1) lock wosher, ond (1) nut on eoch onchor bolt. Turn the nuts onlo the bolts so thot each

i. Instollbolts ond 172" connecling woshers from the inside of the T-bose, threod up through the

pole bose. Instoll flol woshers, lock woshers ond nuts snug tight occording to Item 447,
"Structurol Bolting."

iii. Tighten eoch nut to 150 ft-Ib. using o torque wrench.

c. Levelond Plumb

i Ensure pole is plumb ond mast orm is perpendiculor to the roodwoy occording to plons to within 5

degrees.

9. Conslruct lumingire pole foundotions in accordonce with Item 416, "Drilled Shaft Foundations,” ond TxDOT

stondord sheet RID(2).

10. Provide ond instollunderposs lumingires in accordonce with Item 610, DMS-11010, ond TxDOT stondord sheet

RID(3). Typicol lumingire size for underposs luminaires is 150W HPS or 150W EQ LED.
11. Mount lumingires on orms levelos shown by the lumingire levelindicotor.

12. Orient lumingires perpendiculor to the roodwoy intended to be lit unless otherwise shown on the plons.

Wiring Diogrom Notes:

@ Use 1/2 in.-13 UNC threaded, copper or tin-plated copper,
pole bonding connector, sized oppropriotely for conductors,
bonded to T-bose, or use ground lug in hondhole os
ovoilable.

@ Use pre-qualified two-pole breokowoy connectors for oll
lumingire pole instollotions. For luminocires fed by o
circuit with o neutrol conductor, use double pole
breckaway connectors with the neutral side unfused ond
morked white.

@ Split Bolt or other conneclor.

Decorative LED Lighting Notes:

1. LED Drivers in Remote Outdoor enclosures (for drivers
that do not include on enclosure os port of o factory
assembly):
o. Provide NEMA 3R outdoor enclosure or as approved.

b. Instollenclosure ot least 12" obove ground or other

o
E

horizontol surface. Mount vertically or on ceiling, ond L12 R
ovoid direct sun where possible. b —
c. Instolidrivers with ot least 2 inches of spoce from ®/,

enclosure waolls,

LLL2 - Hot Conductors
d. For multiple drivers in on enclosure, provide ot leost G  Grounding Conductor

4 inches side to side ond 1inch end to end from olher
drivers or eleclronic equipment

TYPICAL WIRING DIAGRAM

LUMINAIRES SERVED AT 480V ON 240/480 VOLT

e. For drivers mounted on bock wallof enclosure, mount

enclosure on 15/8" strut or other stondoff to dissipate 1207240 VOLT SERVICE.

heat, or mount driver to side of the enclosure or to
the metol cover.

f. Provide remote drivers with 0 moximum of 100 wolts

g. Provide drivers with documentation of 100,000 hr lifetime
ot Tcose of 65C or higher.

SERVICE OR LUMINAIRES SERVED AT 240V FOR

- ®
is hond-tight agoinst the washer. 1% Strul § ;r;_i;f‘;
iv. Using o torque wrench, tighten eoch nut to 150 ft-Ib. Uniform contact is required between the foundation ond I_/ I Texas Department of Transportation s‘{';,’,ﬁ,;g;’d
the T-bose in the corner regions of the T-base, ond ollcorner gops must be closed aofter applying torque. If |6| (@)
a gop stillexists ofter torquing to 150 ft-Ibs, continue torquing eoch bolt incrementally untilgop is closed 4" min
or maximum ocllowable lorque of 250 ft. pound is reached, whichever comes first. If 250 ft-lbs is not enough lo ROADWAY
close the gop the foundation must be leveled. Gops along the straight sides of the T-boses ond the foundation
?re permissible. Ensure that no high point of contoct occurs between the stroight sides of the T-bose ond the Oriver ILLUMINATION
oundation.
river DE T AIL S
v. Check top of T-bose for level. If not level then foundation must be leveled. nclosure
2" min
b. Top Bolt Procedure -
ol ol ___RID(N)-20
i. Erect pole over T-bose with crone. Coot bolts, nuts, woshers, ond lock washers with electrically conductive FLe rid1-20.dgn o [exe [ow- [ex
lubricant. . ©Tx00T  Jonuary 2007 CONT [sEcT 408 HIGHWAY
Driver Spacing In Remote Enclosure REVISONS 6430-18-001] SH 6,ETC
7-17 oisT COUNTY SHEET NO.
220 BRY|  BRAZOS, ETC 37
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GENERAL NOTES:
TABLE 1 - - - -
1."Recommended Foundation Lengths™ table is for information purposes only.
ANCHOR BOLTS Foundation lengths sholibe os shown on the plons, or os directed by the
Engineer. Foundotions willbe poid for under Item 416, “Drilled Shoft
MOTJ?II'.TENG BOLT CIRCLE Aggt'?r" Foundations,” unless otherwise shown on the plons.
When shown on the -
4" concrele riprop plons 4" concrele HEIGHT Shoe Bose | T-Base S.IZE 2. Erect roodway illuminalion assembly poles plumb ond true. Form ond level
with 6"x 6" riprop with 6"x 6" <40 ft. 13 in. 14 in, 3.5"6'." the top 6" of the foundation so the pole willbe plumb. Use leveling
(W2.9 x W2.9) 1V:6H or va - (W2.9 x W2.9) . nuts lo plumb shoe bose poles. Do nol use shims or leveling nuts under
welded wire fobric flotter tooled welded wire fobric 40-50 ft. | 15 in. 17 Yain, | 1Yain. tronsformer boses. Do not grout between baseplate ond the foundation.
reinforcement foreslope rodius reinforcement x 30in.
3. Ensure Closs 2A ond 2B fit for onchor bolls ond nuls. Top ond chose nuls
Foundation even with Level finish ofter galvonizing. Anchor bolt body with rolled threads need not be full
finished grade on downhill Foundation size.
slidle of f%undolion. I onduit ht. even with TABLE 2 cero g b
evel it h 2"(-1.0) finished 4. Use oppropriote claoss of concrete os specified in Items 416 ond 432.
" ini onduit ht, grade Concrete for riprop may be upgraded lo Closs C ot no extro cost to the
A finish 2"(-10) =
| \ . (See note 1) 5. Place riprap oround the foundation when called for elsewhere in the plons.
e e N i § \ TEXAS CONE PENETROMETER Riprop willbe poid for under Item 432.
LT : r\e - =4 Bors Y : 6 - "4 Bors MOUNT ING N Blows/ft )
22 HE[GHT 6. Locole breokowoy roadway illumination ossemblies os shown in the plocement
: A 3 10 15 40 odway Tu
£ [ (I a toble, unless otherwise dimensioned on the plons. Protect non-breckaoway
0| £ I | [ w —{ 1= <20 fL. 6 6 & illumination assemblies from vehiculor impoct (i.e. 2.5 ft. behind quord
2 © g A b . - roilor mounted on traffic borrier), or located outside the cleor zone,
a | 1 Conduit [ Template >20 ft. 8 6 & except thot 2.5 ft. from curb face is minimum desired for light poles on
wl —L = > to 30 fu. cily streets, 45 mph or less. See Roodwoy Design Monuol for further
a Conduit ' ——— Templote e [ 230 1. & & & information,
2" minimum tlo 40 ft.
i -.I_'—(Typicol) 40 ft. , . . 7.Use 4 hold down ond 4 connecting woshers on tron§lorrner bose poles os
— H 2% erin 5 30" to 50 ft. 10 8 6 recommended by the monufocturer ond supplied with bose.
" n:ummurn >3
/ . -.|_ (Typical) 3: 8. Instollo minimum of 2 conduits in each foundation. See lighting layout
. 30 Fi g *3 at 6" pitch, sheets for locations of foundations with more thon 2 conduits. Cop unused
fa L 2 flot turns conduits in foundations on both ends.
> top ond bottom.
N ;3 IIOlt ? pitch, TABLE 3 9. Conduit location in foundations is crilical for breakaway devices. Place
at turns , A h
top ond bottom. PAY QUANTITY OF RIPRAP PER FOUNDATION conduits 2 in. oport on centerline as shown.
({instollonly when shown on the plons) 10. Bond onchor boalt lo rebor coge with *6 bore stronded copper conduclor.
Foundation RIPRAP RIPRAP Use listed mechonicol connectors roted for embedment in concrele: The
Diometer DIAMETER (CONC) (CL B) bonded steelin the foundation creaotes o concrete encosed grounding
SECTION A-A SECTION A-A 30 in. 78 in. 0.35 CY electrode which reploces the ground rod.
SHOWING SLOPED GRADE SHOWING CONSTANT GRADE

11. Grode eorthwork oround T-base foundations even with the finished grode os
shown in Section A-A to ensure proper function of the breokoway device.
Use riprop on T-bose foundations thot ore located on sloped grodes, ond
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of this stondord to other formals or lor incorrect resulls or domages resulling from its use.

DISCLAIMER:

DATE:
FILE:

os shown on the plons for level grades.

4 Anchor

. ROW
Bolts | | Top of or os close lo F
I 6 - *4 Bors " . i i Foﬂ,,douo,. _ TABLE 4 line os is procticol
ex n
Flot wosher Y Lock wosher : Lock wosher — ~ls BREAKAWAY POLE PLACEMENT (See nole 6) ++ provide 2/5 of the
Conduit (See plons ot wosher  — —Boseplote | | Hex nut — < < lumingire mounting
for conduit size. ! ! Holddown e ROADWAY FUNCTIONAL «+ POLE OFFSET (DISTANCE height behind the
Match duct coble | | Wosher S 2 CLASSIFICATION TO FACE OF TRANSFORMER BASE) pole for “falling
size if used. See — : ! 2@ areo” to prevent
:\ H - »
ED stondord sheets.) L. ! [ - '("r'::::gy Mv?i‘(‘::o?:“s 15 ft. (minimum ond encroochment on
o §.§ f 2 . = control of access) lypical) from lone edge It::e: tgzre t;:;iegln
': 0o | " { Allcurbed, 45 mph 2.5 ft. minimum (15 fi. guideiines.
A > 2§ n ~F OIHWOS e'; : : Z 1 or less design speed desirable) from curb foce
0Py = ex nut | 10 ft. minimum (13 ft.
. —— :'_ —_— e ! —t 1 1 All others desiroble) from lone edge
' 172" Typ, 174" Typ, 1 9
3/74" mox 1/2" mox ‘An H
R T R ﬁl;or
Tt e S % T
PR - . ' ' are
see note 10 . ' ' IT D " t of Ti tati Divisiéyn
When required - !, !-, exas Department of Transportation Standard
4" concrete riprop
with 6"x 6"
T T ROADWAY
welded wire fobric
reinforcement ! ! IL L %MEI_?:IT ISON
i i L
Bottom Anchor (RDWY |LLUM FOUNDAT'ONS)
SHOE BASE  goit Tempiote
See RIP Stondord RID(Z) - 20
FLE: rid2-20.dgn on: [ex: ow: [ex:
FOUNDATION DETAIL ANCHOR BOLT DETAIL ©7TxDOT  Jonuary 2007 CONT [SECT 408 HIGHWAY
REVISIONS 6430-18-001| SH 6.ETC
1-11 =
7-17 DIST COUNTY SHEET NO.
12-20 BRY BRAZOS, ETC 38
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4 - %"
ol . 3 GENER TES:
length as Holes — 0] B 2 Hi2” RUC) Vo, 4 Vel SR NS
3 sides require och with . A. ALL 150 wott HPS ond 150 wott ivol inoil
(Typ) \O o0 2 nylon throot 1% ol 3 %12 2" RMO) 12" 6 /2" 12" equivolent LED Luminalres
SS lock nuts, % ) 7 0 ‘i_ 1. Lumir!oire Ioco'tions. conduil ond conductor sizes ond routing ore
fecess . . g ,"°tk wosh:rs‘ 3 Y 2 - ¥ ;,’,‘:25?5 :n:eflggmmmom only. See project loyoul sheets for
RS, X =) ock woshers > . ‘\E . Dio. ﬁ 1 o ifi ails.
Jaon ) . Drill B o .
2 depth " o 00 Soddle B & | | L4 ~ %g | Holes —] Y 2. Conduit willbe poid for under Item 618, "Conduil” and conductors
(T 2) e b Drill ~ Q willbe Po-d for under Item 620, "Elecliricol Conductors," unless
Cosses 4 Recien yp 'ry:, : _L - Holes otherwise shown on the plons.
oddes (4 Require 4 - Ve i .
sized for 2" RMC Eﬁ:' :\s required =~‘ 9 Vo Yy 9 Vo 3. A:;ust cqnd:itsin s?.clglles to plclnc? fixture height ond orientation
les Sl el R s required. See fixlure orienlotion detoilond plons. Where
CLA(gige .dD)ETAIL PLAN VIEW > practicable, ploce lumincires so the bottom of lumingire is above
" ION A-A MOUNTING PLATE q FRONT SIDE Il.l:ngla_méorRR ’:f Ttl;gEbezo)rn. moximum of 3 in. (See detoil UNDERPASS
(ASTM A-36 or better)
PTr—" BR ACKET DET AIL 4, E;gletzt r?:t sno;:g. gol\;‘onize. oll structurol steel and exposed
each w/ 1nylon Moke from 7" plote (ASTM A-36 or better) “Golv'onizin'g" woshers in occordonce wilh ltem 443
throat lock nut .
ond 1lock h icoti
ond | washer 6 Uy Liquid tight 5. Fobrication of brockets ond support orms willnot be poid for
. . S il Y™ dio. Flexible ut is subsidiory to Item , "Roadwoy llluminotion
ron o 70 ) Ve Thick Oritl Y™ i —/F directly but is subsid to It 610, "Rood lluminoti
Bent Cop RMC | Mounting 15" Hole for pin 15" Pt fosemotes.”
o Conduit
_\ e S Plote c 8 ‘—’I (Typ)"" 6. Instollo heavy duly NEMA 3R fused disconnect or breoker enclosure
o o olote os =1 roted ot 30 omps_ond 480 volts to swilch underposs lumingires os
5 i:l:s u hecessory o - ¥." RMC to shown on plons, with ot leost one per bridge circuit. Install
§ - | o o p x Type 2 Luminaire 32;::‘;; ct;rr;er-gelo); luseslor inve1rose’-tti(mg )circuit breakers. Mount
5 || o s Luminoire B i regker enclosure .{min) obove grode on columns
2 [-] pler:endiculor s 1/?-- \ / or bent cops os opproved by the Deportment. Modify disconnect to
/ —_— P Poodnoy g Rodius ollow podlocking in the "ON" ond "OFF" positions. Padlocks ond
—— J-// 9 disconnect switches or circuil breokers for underpass fixtures
[ PLAN VIEW e — ;li:; n}:t be pfo-dthfor d-rtectly but ore subsidiory to the vorious
1 id items o e controct
: SIDE PLAN VIEW '
':Ié ggggﬁ:g- g::d;‘:;x FIXTURE / / 7. Conduit on columns, cops, ond slob is shown surface mounted. For
: new columns ond cops, PV it i
- Reducer, ORIENTATION ARM DETAIL Sround metal junction Boses ong Congut. . Concrete: Bond ond
Bent Cop Connect conduit on topered B. TYPE 1
PROFILE VIEW END VIEW | feclon ol s 2 - % Dio, teu-bol 3 - No. 12 XHW '
R . - ia. thru-bolls - No. 12 XHH : n. riai :
?Sre:sszguzez’d) o {A325 or A193 B7), eoch in Y RMC for | 1. Provide 2 in. rigid metol conduit (2.375" 0.D., 0.146" wall) for
?2 I})-o.’?_ol)t / w,t '2"",""" throot lock Bronch Circuit T\‘Fused Type Torm shoft.
2" Min), w. nut, ot woshers, i
UNDERPASS LIGHTING ARM ss Cotter Pin Tlock wosher :"I,‘s":o:.:.z::"( tf:sed Disconnect 2.Use 3 in. stainless steelbolt or stud non-epoxy type expansion
- underposs anchors for concrete for Type 1 mounting. Except as noted, provide
Lominoires on allowable 2650 Ibs minimum pull-out force (ofter consideration
_ Sew Clomp ¢ of adjustment foctors for edge distance ond bolt spacing) for each
£ Pt S anchor. Installeach anchor to the embedment depth recommended by
£ 2 /2" Min to Ground B the monufacturer.
I 2 Yo RMC 4" Mox ( o (A: u:how: xon
‘ 2 C Co = 3. Attach conduit to plate with 4 saddles, four - % in. diometer
g:::i;:'l)loce §R°:U;'"9Rb"5"""9 NDUIT DETAIL loyout sheets) bolts, nylon throat lock nuts, and lock woshers.
Lumingire  — [} 2" Rodius »
o
= C.TYPE 2
[ R 2"RMC :
! v LB Conduit Fitting (Typ) ? 1 Proﬁdg 2 in, rigid' melal conduit (2.375" 0.D., 0.146" wall) or
: 4 Reducer » o grgvug g7gorrg>gotg>r‘l4gf 2 '/2 in. (2.875" 0.D., 0.193" wall) ond
o Y propriate in, (2.375" 0.D., 0.146" wall) rigid metol conduits with o
I'.:lqw'd Tight 3" Mox K} L boltom of | Accessible reducing bushing os beom height stipulated for Type 2 orm shoft.
Clex-blg Metol fixtore Conduil Body Field cutting ond threading willbe permitted. Paint cut ond
on ?: -.t_\ FRONT :hre%ded o:e‘os with zinc rich point ofter conduit is connected
’ | F o odjocent fitting.
(Beom height greaoter thon 54") ! : o
3 Mox or 2. Connectitng conduit moy be A:tropped to taopered section only of
aven with c . . " precost beoms os shown. Anchor os opproved by the Engineer.
o g s::ﬂ:gt :fo;g::‘ on lopered ¥4 RMC g ./‘;':. RMC Moximum_ onchor depth is 1in, y gi
. f beom (See note C.2) iscrimi ina &
2 - %" Dio. bolts. 3. Indiscriminote drilling into precost concrete beoms moy result
eoch w/ 1nylon in reduced beam strength. Use driling location ond method os
?2.. |?i-9' ’2:;[ , g",?°{ Iockh nut, airected bBy the Engineer. See Location of Underpass Lighting
2" Min), w ot woshers, ounting Brocket detoil. The locations shown in the toble ore
Junction x Typicol conduit SS_Cotter Pin _— 1lock washer CONDUIT CONNECTION PROFILE such thot reinforcing stronds willnot be damaged.
Ul I Py >
~ box routing for serving
Lumingire on :E Reinfor cing § ’ Trafflc
“ Liquid Tight opposite side - See Clomp | Strond S
l-?l‘exibllguhet;? of cop fg Detoail il/ﬁo Min to 3 — /[ — TABLE 35 I Texas Department of Transportation sela‘;”ﬂggd
Conduit with I X I
500 boop 9 Yy Radus — = LOCATION OF UNDERPASS LIGHT ROADWAY
§ - —Z = MOUNTING BRACKET TABLE
3 TE== = —/ SPAN MINMUM ILLUMINATION
—— LENGTH DISTANCE
J L - J £50- 10-_0-- DE TNLS
3" Mox bottom of Minimum Distonce 50'- 70° 15'-0" (UNDERPASS LIGHT FIXTURES)
FRONT fixture Bce:; “|(See Table Below) ' 70" 90° 20°-0" €S
IN RD IL AM U/ P)(TY D (Beom height equol to or less thon 54™) 220 250" RlD(S) -20
If bridge hos pre-cost ponels under deck. IN FILES rid3-20.dgn on: TxDOT Jew: TxDOT Jow: TxDOT _[ex: TxDOT
B SR AN e R4 RD IL AM WU/ P)(TY 2 LOCATION OF UNDERPASS LIGHT MOUNTING BRACKET ©T00T__ Moy 203 o
i REVISIONS 6430-18-001| SH 6,ETC
UNDERPASS LIGHTING TYPE 1 UNDERPASS LIGHTING TYPE 2 " el el e
J2-20 BRY BRAZOS, ETC 39

—
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SHIPPING PARTS LIST - POLES AND LUMINAIRE ARMS
Nominal Shoe Bose T-Bose CSB/SSCB Mounted OTHER
Mounting Ht. Designation . Designation . Designation . Designation .
(fg Pole |?M A2  Lumfnoire Quontity Pole |?M A2 Lumjinaire Quontity Pole |A1 A2  Lurfingire Quontity Pole | A1] A2 | Lumingire Quontity
20 Type SA 20 S - 4) (150W_EQ) LED Type SA 20 T - 4) (150W_EQ) LED
Type SA 20 S - 4 - 4) (150W_EQ) LED Type SA 20 T - 4 - 4) (150W_EQ) LED
30 Type SA 30 S - 4) (250W EQ) LED Type SA 30 T - 4) (250W _EQ) LED Type SP 28 S - 4) (250W _EQ) LED
Type SA 30 S - 4 - 4) (250W EQ) LED Type SA 30 T - 4 - 4) (250W _EQ) LED Type SP 28 S - 4 - 4) (250W_EQ) LED
Type SA 30 S - 8) (250W EQ) LED Type SA 30 T - 8 (250W_EQ) LED Type SP 28 S - 8) (250W EOQ) LED
Type SA 30 S - 8 - 8) (250W EQ) LED Type SA 30 T - 8 - 8) (250W_EQ) LED Type SP 28 S - 8 - 8) (250W_EQ) LED
40 Type SA 40 S - 4) (250W EQ) LED Type SA 40 T - 4) (250W _EQ) LED Type SP 38 S - 4) (250W _EQ) LED
Type SA 40 S - 4 - 4) (250W EQ) LED Type SA 40 T - 4 - 4) (250W _EQ) LED Type SP 38 S - 4 - 4) (250W_EQ) LED
Type SA 40 S - 8) (250W EQ) LED Type SA 40 T - 8) (250W _EQ) LED Type SP 38 S - 8) (250W EO) LED
Type SA 40 S - 8 - 8) (250W EQ) LED Type SA 40 T -8 - 8) (250W _EQ) LED Type SP 38 S - 8 - 8 (250W_EQ) LED
Type SA 40 S - 10) (250W_EQ) LED Type SA 40 T - 10) (250W_EQ) LED Type SP 38 S - 10) (250W _EQ) LED
Type SA 40 S - 10 - 10) (250W EQ) LED Type SA 40 T - 10 - 10) (250W _EQ) LED Type SP 38 S - 10 - 10) (250W _EQ) LED
Type SA 40 S - 12) (250W EQ) LED Type SA 40 T - 12) (250W EQ) LED Type SP 38 S - 12) (250W EQ) LED
Type SA 40 S - 12 - 12) (250W EQ) LED Type SA 40 T - 12 - 12) (250W_EQ) LED Type SP 38 S - 12 - 12) (250W EQ) LED
50 Type SA 50 S - 4) (400W_EQ) LED Type SA 50 T - 4) (400W_EQ) LED Type SP 48 S - 4) (400W_EQ) LED
Type SA 50 S - 4 - 4) (400W _EQ) LED Type SA50 T - 4 - 4) (400W_EQ) LED Type SP 48 S - 4 - 4) (400W_EQ) LED
Type SA 50 S - 8) (400W EQ) LED Type SA50 T - 8) (400W_EQ) LED Type SP 48 S - 8) (400W EOQ) LED
Type SA 50 S - 8 - 8) (400W _EQ) LED Type SAS50 T -8 - 8) (400W_EQ) LED Type SP 48 S - 8 - 8) (400W_EQ) LED
Type SA 50 S - 10) (400W EQ) LED Type SA 50 T - 10) (400W EQ) LED Type SP 48 S - 10) (400W_EOQ) LED
Type SA 50 S - 10 - 10) (400W _EQ) LED Type SA 50 T - 10 - 10) (400W_EQ) LED Type SP 48 S - 10 - 10) (400W_EQ) LED
Type SA 50 S - 12) (400W EQ) LED Type SA 50 T - 12) (400W EQ) LED Type SP 48 S - 12) (400W_EOQ) LED
Type SA 50 S - 12 - 12) (400W EQ) LED Type SA 50 T - 12 - 12) (400W_EQ) LED Type SP 48 S - 12 - 12) (400W_EQ) LED
GENERAL NOTES:
1. Allwork, mote;iols ond' services not shown on the pI%ns which may be n'ecessotry for completekond p':oper construtctior:
hall rformed, furnished ond installed by the Contractor. Foulty fobrication or poor workmanship in any material,
:qgip':ﬁerete of instollotion willbe considered jurstiﬁcotion for reiectiony Where monufocpturers provide v?orronﬁZS or EXPLANATION OF ROADWAY ILLUMINATION
guoronlees as o customory trade proctice, furnish to the Deportment such worronties or guarontees. ASSEMBLY DESIGNATIONS
2. The location of poles ond fixtures aore diogrommatic only ond moy be shifted by the Engineer to accommodote local
condions. il or remove polss ond luminokes loceled neor overheod secicolines uaing wstavkered industy (TYPE SA 50 T X - X)(4OOW EQIED
ond utility sofe racti i i verni U .
componyyprior tz; geginning such work. g 9 y SA: ﬁ.?,'ﬁ.; ::rg most orm moy be steelor —
3. Stondord SteelPole Designs. Steelpoles fabricated in occordonce with the details ond dimensions shown ST: Pole ond mast orm must be steel.
herein, shollbe considered stondord designs. Submission of shop drowings ond design colculations for AL: Pole ond most orm must be oluminum,
stondord designs is not required. SP: Speciol (ovalized) steel or oluminum pole

4. Oplional Steel Pole Designs. Multi-sided steelpoles may be allowed as oplional designs, if steelpoles ore

permitted or required, pending opprovalby the Deportment os outlined below.

0. Shop Drowings. Optionol designs require submission of shop drawings ond design colculotions beoring the

seolof on engineer licensed in the Stote of Texos, in occordonce with Item 441, "SteelStructures.”

The Deportment may elect to pre-opprove some shop drawings for oplionolly designed poles. Submission of
shop drowings ond design calculations is not required for structures fabricoted in accordance with the
details of shop drowings on the pre-opproved list maintoined by the TxDOT Traffic Operations Division. Any
deviation from the pre-opproved shop drowings willrequire submission of shop drawings of the complete
assembly ond design colculations os described above.

b. Structural Support Design for Luminoires. Lighting support structures shallbe designed for o 25 yeor

design life in accordonce with the AASHTO Stondord Specifications for Structurol Supports for Highway
Signs, Luminaires ond Troffic Signoals, 6th Edilion (2013) ond Interim Revisions thereto. Allpoles

shallbe designed for 110 mph 3-second

Foctor, Ir, shollbe opplied os per the

most orms shollbe designed for o 60-pound luminaire having on effeclive projected oreo of 1.6 square feet.

HTO Specifications assuming a 25-yeor design life. The
design wind pressure for hurricone wind velocities greater than 100 mph shalinot be less than the
design wind pressure using 100 mph wilth the non-hurricoane Wind Importonce Foctor, Ir, volue. For
tronsformer bose poles, fobricator shollinclude tronsformer bose ond connecting hordwore in design
colculations ond shop drowing submittols. Alltronsformer boses shollhove been structurolly tested to
resist the theoreticol plostic moment copacity of the pole. Certification of the plastic moment load test
ond FHWA breockowoy requirement test of the model of base being furnished shallbe submitted with the shop
drowings. Shop drawings sholl show breckoway base model number, ond monufoclurer’s nome ond logo.
Monufocturer's shop drowings shollinciude the ASTM designations for ollmoteriols to be used.

c. Most Arm Attochments. Allpoles ond ottochments sholibe structurolly designed to support two 12-foot
mast arms ond lumingires. Poles shallbe supplied with mast orm combinations as shown in the plans. All

ust wind speeds. The Gust Factor, G, and Wind Importonce

d. Anchor Bolt Assembly. Anchor bolt assemblies for optionally designed poles sholibe the some os those

shown herein.

5. Aluminum Pole Designs. Aluminum pole desiqns moy be ollowed, if oluminum poles ore permitted or required,

pending opprovolby the Deporiment os outiined below. §® ;;afgf‘;
0. Meet ollof the requirements stoled above for optional steelpole designs ond the following: I Texas Department of Transportation s‘{';,’,ﬁ,;g;’d
1. Aluminum poles shallbe fobricoted in accordance with “Structural Welding Code- Aluminum™ AWS D1.2.
2. Auminum pole designs sholluse the saome onchor bolt assembly ond be subject to the some geometric
restraints ond other requirements for steelpoles specified herein,
3. Auminum poles shollbe equipped with vibration mitigation devices, as opproved by the engineer. ROADWAY
4. Pole components shallbe constructed using the following material:
Shoft: ASTM B2210or B241 Alloy 6063-T6, ASTM B209 Alloy 5086-H34, ASTM B221 Alloy 6005-T5. ILLUMINATION
Bose Flonge: ASTM B26 Alloy 356.0-T6 or ASTM B108 Alloy 356.0-T6 (Yield strength test required).
Mast Arm Fitling: ASTM B209 Alloy 6061-T6 or ASTM B221 Alloy 6005-T5. POLES
Most Arms: ASTM B241 Alloy 6061-T6 or Alloy 6063-T6.
Pole Cop: ASTM B209 Alloy 5086-H32 or AgTM B108 or B26 Aloy 356.0-T6.
Bolts: Stoinless Steel AISI 300 series. Bolts threading into oluminum threads shollibe treated with RIP(I)' 19
onti-seize compound, Never-Seez Compound, Permatex 133K or equal.
FILE: rip-19.dgn DN: CK: ow: CK:
6. Speciol Designs. Poles with orchitecturol treolmentls shollmeet the requirements shown elsewhere in the plons. ©71x00T pJanuagry 2007 coNT sccrl 108 l mlw
7. Luminoire Mounting Height. Actuol lumincire mounling height shollbe the nominal mounting height given on .17 REVISONS 6430-18-001] SH 6,ETC
RIP(2) for allpole-orm combinalions except for poles with 4 ft. lumingire orms, which sholibe 3'-0" lower 12-19 oisT COUNTY SHEET NO.
than the nominal height, unless otherwise shown or directed. BRY BRAZOS,ETC 40

Two numericol digits denote nominal

for instollin
sheet CSB

on CSB or SSCB. See stondord
4), or SSCB (4).

mounting height in feet.

Next letter denotes type of bose, (S-

Shoe Bose,

T-Tronsformer Bose, or B-Bridge/Ret.WollMount)

First number denotes length of most orm

in feet.

Use of second most arm is indicated by second
doshed number which denotes length in feet.

Lumingire rating in wotts (i.e. 400W). Equivalent
wattoge LED fixtures willinclude EQ (i.e. 400W EQ)

Lost letters indicote light source (S - High Pressure
Sodium: LED - LED Iluminoire)

SHEET 1 OF 4

15A




of ony
conversion

y

ice Acl". No worronl
ibili

ring Proct

ng

"Texos E
TxDOT os:

governed by the
purpose wholsoever.

The use of lhis slondord is

kind is mode b

DISCLAIMER:

DATE:

ty for the

of this stondord to other formals or lor incorrect resulls or domages resulling from its use.

SUMEsS NO respons

y TxDOT for ony

f=x. See Pole f=x. See Pole
‘§\ Top Detoll, ‘§\ Top Detoil,
X Sheet 3 of 4 Sheel 3 of 4
A § 2 \\ § B
XL o o > o ¢
MJRN | A EAE ]
S SN 0n| & . 0| @
& > S ~ ﬁ \ ' ;q
\ O, a
s IR g O} O
S| AN
N\ N N
E ~4d
| o | o
| Simplex Arm < | Simplex Arm <
X Connection X Connection
I I
i . i
| 3 4 | 3
4 ' £ ] ' £
- € |3
2 I g I s
3| See Hondhole ' < ' £
Delail, | £ I £
Sheet 3 of 4 Il k-3 J s
———— I ———— ¥
Hondhole ITI g ITI £
location | = /—II—<60Z of LP-3 =
for ground , /—nw<LP-3 a h Pole a
mounted poles I Pole = | Thickness =
| Thickness L ! 2
See Shoe Bose | £ I 2
Boseplate Detoil, | € | H
Sheet 4 of 4 | Hondhole on 3 | 5
.ﬁ troffic side ,
f pole f
| grig oeeon:lr ! See Tronsformer Bose
s | retoining woll | Boseplate Detoil,
H I mounted poles X Sheet 4 of 4
o '
= See Tronsformer
_ Bose Details,
Sheet 4 of 4
See Tronsformer
See Shoe Bose Anchor — See BL ond RW(LB) Bose Anchor Bolt
Bolt Assembly Detoil, o Stondords Assembly ?eto-l.
Sheet 4 of 4 I Sheet 4 of 4 i
Ground Mounted | Bridge & Retoining Wall Mounted \
SHOE BASE POLE TRANSFORMER BASE POLE
SHOE BASE POLE TRANSFORMER BASE POLE
Lumingire Bose Top Pole Design Luminoire Bose Top Pole Design
Mﬁ::'"r'"l'g Diometer [ Diometer L??tg)lh Thickness Moment Mﬁ::“,'.’;g Diometer | Diometer L???)th Thickness Moment
Nommogl)(ft) (in) (in) @in) K-fu Nomno?)(ﬂ) (in) (in) (in) (K-ft)
20.00 7.00 4.90 15.00 0.1196 741 20.00 7.00 5.1 13.50 0.1196 7.1
30.00 7.50 4.00 25.00 0.1196 13.2 30.00 7.50 4.1 23.50 0.1196 13.2
31.00-39.00 8.00 4.36-3.24 |26.00-34.00 0.1196 20.7 31.00-39.00 8.00 4.57-3.45 |[24.50-32.50 0.1196 20.7
40.00 8.50 3.60 35.00 0.1196 20.7 40.00 8.50 3.81 33.50 0.1196 20.7
50.00 10.50 4.20 45.00 0.1196 30.3 50.00 10.00 3.91 43.50 0.1196 30.3

==z, See Pole
RN X Top Detail,
X Sheet 3 of 4
I :
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= I e [<]
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& | See Concrete ; ‘L X
| Troffic Borrier Tr|3dwn
) Bose Boseplote o~
— Detail, -
- Sheet 4 of 4
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aryrm See Concrete Traffic
o2 Borrier Bose Anchor
Bolt Assembly Detail,

| Sheet 4 of 4

CONCRETE TRAFFIC
BARRIER BASE POLE

MATERIAL DATA

Anchor Bolts

MIN.
ASTM
COMPONENT DESIGNATION  |7/ELD
si)
A572 Gr 50,
A595 Gr A,
- A1011 HSLAS
|Pole Shoft (0.14"/ft. Toper) Gr 50%12
or A1008 HSLAS
Gr 50 C12
A572 Gr.50. or
Bose Plote ond Hondhole Frome A36 36
T-Bose Connecting Bolts F3125 Gr A325 92
F1554 Gr 55, 55

A193-B7 or A321 105

Anchor Bolt Templaotes

A36 36

Heovy Hex (H.H.) Nuts

A563| Gr DH

A194 Gr 2H,or

Flot Woshers

F436

CONCRETE TRAFFIC BARRIER BASE POLE (CSB/SSCB)
Design Moment
e b P R TEVR T e O i
INominont 1) in) (in) (in) of oRuoil o Ropil
28.00 9.00 5.78 23.00 0.1196 10.3 13.2
38.00 9.00 4.38 33.00 0.1196 16.6 20.8
48.00 10.50 4.48 43.00 0.1345 25.1 30.5

GENERAL NOTES:

1. Designs conform to AASHTO Stondord Specifications
for Structural Supporls for H-ghwo Signs, Lum-no-res.
ond Traffic Signols , 6th Edition (2013) ond Interim
Revisions thereto. Des-gn 3-Second Gust Wind Speed
equals 110 mph with o 1.14 gust foclor. A wind
-rnportonce factor of 0.80 is opplied to odjust the

4. For mounting he-ghls between values shown in the
tables, use base diometer ond thickness volues for
the lorger height.

5. Unless otherwise noted, oll steelparts shallbe
golvonized in occordonce with Item 445, “Golvonizing.”

10. Allpoles, except Transformer Bose Poles, shollhove hond
holes with reinforcing fromes ond covers. For ground mounted
shoe base poles, hond holes shollbe placed 90 degrees to
most orm unless otherwise noted on the plons. For poles
mounted on a concrete traoffic borrier with one luminoire orm,
hond holes shollbe locoted 180 degrees from luminoire orm.

NOTES:

@©2'-6" rise for 4 ft. lumincire orms.

@Before ovolized os shown on Concrete
Troffic Borrier Bose Boseplole details,

Sheet 4 of 4.

@AI01'SS Gr 50 moy be used instead of
HSLAS, prov-ded the materiolmeets
the elongation requirements for HSLAS.

POLE ASSEMBLY FABRICATION
TOLERANCES TABLE
DIMENSION TOLERANCE
Shaft length 1"
1.D. o'f o?t§ide eiece /8", -1/16"
of slip fitting pieces
P e o
Shoft diometer: other +3/16"
Out of "round” 17 4"
Stroightness of shoft «174" in 10 ft
Twist in multi-sided shoft 4°in 50 ft
Perpendiculor lo boseplole 1/8" in 24"
Pole centered on baseplote /74"
Location of Attachments 174"
Bolt hole spocing <1716"

SHEET 2 OF 4

wind speed to o 25 yeor recurrence intervol. Des-gn For poles mounled on a concrete troffic borrier with two . Traffic

moments listed in tables ossume base of pole is 6. Steel poles shallbe lobricoled in occordonce with Item lumingire arms, ollhond holes shollbe on the some side of § Safety

25 above noturol ground level. 441,"Steel Structures.” Lonq-ludmol seom welds for pole the borrier. For poles mounled on o bridge lighting brocket IT } Division

sections shallhove 607 minimum penetrotion. All welding or o retoining wolllighting brockel, hond hole shollbe on exas Department of Transportation Standard
2. Structures ore designed to support two 12° luminaire shallbe in accordonce with AWS D1.1, Structurol Welding troffic side of the pole, ot o height thot will

mast orms ond lumingires. Mosl orms ore designed to Code-Steel. cleor the borrier.

support o 60-pound luminoire hoving on effective Ro ADW AY

projected orea of 1.6 squore feet. 7. Two-section poles joined by circumferentiol welds will 11. The finished pole shallhave o smooth, uniform finish free

nol be permilted, unless othervnse shown on the plons. of pits, blisters, or other defects. Scratched, chipped,
3. Fobricotion shollbe in accordonce with the Specificotions Poles moy be fabricoted in two sections ond field- ond other domaged golvonized oreos on poles ond most ILLUMINATION

ond with the details, dimensions, ond weld procedures ossembled by the lop- Io-nl method. The lwo sections orms shollbe repoired in occordonce with Iltem 445,

shown herein. Do not submit shop drowings for roadwoy shall telescope together with o lop length of not less “Golvonizing.” POLES

illumination pole ossemblies fobricated in accordonce thon 1-1/2 times the shaft diometer ot the lop joint.

with the detoils, dimensions, ond weld procedures shown 12. Pole length is bosed on o 5'-6" lumindire orm rise. 4 ft.

herein. Weld references call for preopproved weld 8. Alternate materiol equal to or betler thon materiol lumingire orms have o 2'-6" rise. A pole with 4 fl. lumingire R P 1

procedures which the Fobricator must obtain prior to specified moy be subslituted with the opprovalof the orms willhove on actuol mounting height 3'-0" less thon the I (2 ) 9

fobrication. Moter-ols. fabricolion toleronces, ond Engineer. nominol mounhng he-ght. Increosmg the pole lenglth to meet fLe rip-19.dgn Jexe Jow Jexc

shipping proclices shollmeet the requirements of these the nominal mwntmg height is ollowed, but unnecessory unless ©Onoor 3 2007 con Teccr o p——

sheets ond the Specificolions. In the obsence of specified 9. Lubricote and tighten onchor bolts, when erecling shoe otherwise directed by the engineer. X anuary

fobrication lolerances, dimensions shollbe within the bose poles ond concrete troffic borrier bose poles, in 717 REVISIONS 6430-18-001| SH 6,ETC
9 tolerances generally obtainable in normoal fabrication accordonce with Item 449, Anchor Bolts.” 13. Erect tronsformer bose poles in occordonce with sheet RID(1), 12-19 oisT COUNTY SHEET NO.
& proclice. BRY | BRAZOS,ETC a1

798




y of ony
y for the conversion

No worront

TxDOT ossumes no responsibiit

purpose wholsoever.

y TxDOT for ony

The use of lhis slondord is governed by lhe "Texos Engineering Practice Acl”.
of this stondord to other formals or lor incorrect resulls or domages resulling from its use.

kind is mode b

DISCLAIMER:

DATE:
FILE:

Arm Lenglh 0°(+2°,-0°) _E_ I/z“ Dio. x 1 I/z“ Q I/ e ) N .
" Dio. Holes- - . N
A325 Bolt 2 N : @ Any of the motericls listed for plotes moy be used
2 ¥ x 3" ® }i"c Jopped Yo" 5" Approx. N where the drawings do not specify o porticulor ASTM
|- ——— Approx. Hole reods Y™ -I-_ " designation.
P'/ht’ in Pole /i - = ge 4 @
e A AR = [Min, stroig : . A576 must be suitoble for forging ond olso meet
Strut LP¥g"x 2" Min. \,3_4 i - th \ !lllllll% ) minimum tensile strength of 65 ksi, minimum yield of
. | eng i\ ‘QJ 35 ksi, ond elongation in 2 inches of 22 percent.
" . . k h, ~
2" SCH 40 Pipe Removable plostic or - Lock Wosher ® Smooth N =Y © A572, AI008 HSLAS-F, ond AIO1 HSLAS-F moteriols may
2 %" 0.0. golvanized metal cop E A S Lip o hove higher yield strengths but shallnot hove less
=——— Arm Simple aQ elongation thon the grode indicated.
® 2'-0" 4" Min. |® (R mplex £ 9ot grode indt
i;":' o D6 o Mox 1 Pole Simplex 0 @Dimensionol limits ore given to show acceptable
0 £ . variation in design. Allof a Fabricator's production
2= of o porliculor orm length shollhove the some
T —— L dimensions within specified toleronces.
= o . “ Di
3 g LA-1 2" Dio. Approx. @Eocthole simplexzfitling sholl be sufpplied
£ with 2 bolts ond 2 lock woshers of the
79 UPPER SIMPLEX FITTING size specified. The bolls ond lock woshers
(Cuesat ot Shomn for cloritys POLE SIMPLEX DETAIL® sholibe secured to the pole with the other
: ] 1Y, SCH 40 Pipe usset not shown for clority hordwore items colled for in the plons.
ﬁ 1 ’/8“ O.D. > 4 s > o >
Yy Oi 1y @Proposed deviations in arm simplex dimensions or
j w 2 Lo.x 172 moteriols must be submilled lo the Deportment
o X LA-1 / A325 Bolt @ . for opproval.
s v 9 / , 1 %" Dio.
5 mox Approx. @A welded hondhole frame is permissible. Maximum
of two (2) CJP weld splices is ollowed.
Lip )
removed N\ ,:2 R s'
LUMINAIRE ARM Lock Wosher ©® = g MATERIALS
- . ASTM A27 Gr 65-35 or Gr 7Q-36, A148
Arm Simplex & Pole or Arm Simplex Gr 80-50, A576 Gr 10215 ,dE)A36
. " (Arm only)
Pole Simplex ASTM A53 Gr A or B,A500 Gr B,
~ -1 Arm Pipes A501, A 1008 HSLAS-F Gr 50 6 .@)
a % AIO11 HSLAS-F Gr 50 6 O
LOWER SIMPLEX FITTING .
LUMINAIRE ARM DIMENSIONS (Gusset not shown for clority) e:::se?l;'ll‘:tse:nf 'e) ASTM A36,A572 Gr 50 )or A588
Nominol . - -
Arm Length Rise Misc. ASTM designotions os noted
Arm_Length SECTION B-B ARM SIMPLEX DETAIL® 2
4-_0-- 3-_6-- 2-_6--
6'-0" 5.-6" 5-6"
8._0.- 7-_6-- 5-_6-- LA'3
10'-0" 9'-6" 5-6"
'2-_0-- “-_6-- 5-_6--
ARM ASSEMBLY FABRICATION
TOLERANCES TABLE
|
DIMENSION TOLERANCE
e Lenath - SIDE ELEVATION SECTION C-C
m Leng <
Arm_Rise o SIMPLEX ATTACHMENT DETAIL
Deviation from flat 1/8" in 12¢ Y2"-13 UNC
Spacing between holes <1/32" Pole Top Cop to be g?ounding _\ c,%llf Tube 3/8" SHE_ET 3 OF 4
groy iron caosting lug protrusion o Traffic
(A48 Closs 30, % 2 (typ) § Sarety
2inc die coslin . ivision
(Zinc Alloy No.3), | : - - I Texas Department of Transportation Standard
or Aluminum Stoinless Steel os I ;be k.
Set Screws o N /e
(3 Req'd) ] > ROADWAY
. 2) '/4"-20 UNC
Y2 > gfx II-IeodSt | ILLUMINATION
ainless Steel
“J" or "C" Hook
for wjrinq ond ﬁ‘l’;'e' Screws POLES
Iéondlmg [2;'(;&(::i - Clip Hondhole
ommerciol Grade " Min, " Cover
Hot Rolled Bor o~ 2 12 vcouge RIP( 3) = 19
H.R.M.S. FILE: rip-19.dgn ON: [ex- [ow: [ex:
ELEVATION SECTION A-A ©7TxDOT  Jonuary 2007 CcONT [secT 108 HIGHWAY
T REVISIONS 6430-18-001| SH 6.ETC
DIST COUNTY SHEET NO.
POLE TOP HANDHOLE 219 BRY|  BRAZOS, ETC a2
TIC —




No worronly of ony

{4) Hex Head (H.H.)
Bolts with H.H. Nut,
Flat Wosher, Lock
Washer, &
Connecling Wosher
Thick

Tronsformer
Bose (See

Tronsformer
Baose Detail)

Boseplate

LP-2

TxDOT for ony purpose wholsoever. TxDOT ossumes no responsibiity for the conversion

of this stondord to other formals or lor incorrect resulls or domages resulling from its use.

y

The use of lhis slondord is governed by lhe "Texos Engineering Practice Acl”.

kind is mode b

DISCLAIMER:

DATE:
FILE:

LP-1 Thick LP-1 Tope Thi. 1"
* /e
| ¥
Boseplole LP-2
Jube Boseplate Tube l/—Q Most Arm(s)
€ Hondhole /2" Dio.
Bolt Hole
golt (4 Req'd)
ircle _*
o <
8| 4% Most : 4 2
S Arm(s) £ X
Pole Bose J e '
Dio. *Yie" —
€ Hondhole
Bolt Hole A
Diometer Raodiused or -5 %"
Chomfered
Corners
SHOE BASE CONCRETE TRAFFIC
BASEPLATE BARRIER BASE BASEPLATE
"°W"3:0EB:.ATSE DRSER-ATE TA:;_E HOLE CONCRETE TRAFFIC BARRIER
JECHTS | cipcie | SOUARE | THICK  [Tokye TeR E— BASE BASEPLATE TABLE
mzo-- 39 3 3 Va Ve (:ocm)s poe oia. @ | om.a DIM. B
40 15" 15" A 1Y~ 28'- 38 9" 7 Ve | 107
50' 15" 15" | 1Y 12" 48 10 V2" 7t |13
Anchor Bolt (A.B.) Dia. -l
- o e i
Minimum /4" Thick . -
(4) Anchor Bolts with 1: %‘[
(2) H.H. Nuts,(2) Flot 1Y

Washers ond (1) Lock
Wosher ot top per bolit
with upper end golvonized

ot leost 11",

(8)H.H. Nuts

30"

Templote

Minimum /4" Thick

(4)~1'/4" Anchor Bolts
with(2) H.H. Nuls,(2)
Flot Washers ond (1)
Lock Washer at top
per bolt with upper
end galvanized ot

leost 12", }
Minimum 3" Thick

1
AP
for SSCB

35"

4" 5Y2"
35" for CSB

Bolt Circle
o
g e Mot
Pole Base 4
Dio. +Yg"
\—Rodiused or
Chomfered
Corners
TRANSFORMER
BASE BASEPLATE
TRANSFORMER BASE BASEPLATE TABLE
EEH R N A s
20" 39 13- 13" 1Ya" ™ 1Ya" A
40 15 15" 1Y 1Y 1"
50 15" 15" 1Y 1Y 1" 8

Anchor Boll (A.B.) Dio.

Minimum /4" Thick
(4) Anchor Bolts with %:

(1) HH, Nuts, (1) Lock

Washer and (1) %" AN
Hold-down Washer at top "
per bolt with upper end :
galvanized at least 9 %", Q

TRANSFORMER
BASE E
TOP BTM.
TYPE | gc. | BcC.
A 13" 14"
B 15" 17 V"
2" thk Lock
Hold-down Washer
Wosher
L
DETAIL A
Lock
Wosher lot
Wosher
T
Connecling
Wosher
DETAIL B
Top Bolt
Circle
(B.C.)
TOP PLAN

GENERAL NOTES:

1. For mounting heights between those shown in
the toble, use the values in the toble for
the lorger mounting height.

2. ANlbreckowoy boses shollmeet the breokowoy
requirements of the AASHTO Stondord
Specifications for Structural Supports for
Highwoy Signs, Luminaires ond Troffic Signals,
6th Edition (2013) ond Interim Revisions
thereto, ond shollhove been tested by
FHWA-opproved methods. Allboses shallhave
been struclurolly tested to resist 1507 of
the design moment.

3. Tronsformer boses shallbe cast from gluminum,
ASTM B108 or B26 Alloy 356.0-T6, or other
moteriol opproved by the Engineer. Four Hex
Head (H.H.) bolts with four H.H. nuts, four
lock woshers, four flot woshers,ond connecting
ond hold-down woshers os recommended by the
monufacturer, golvonized to ASTM A153 Closs C
or D, or B695 Closs 50, shollbe provided with
each tronsformer base for connecting the pole.
Bolts shallbe ASTM A325 or opproved equol.
Nuts shollbe ASTM A563 grode DH galvonized.

4. Boses shallbe stomped, incised or by other
opproved permonent meons, morked to show
fobricator's nome or logo, ond model number.
Such information shollbe ploced in o readily
seen location, inside or oulside the bose,
but shallnot be ploced on the door.

5. Doors for tronsformer bases shollbe made of
plostic, fibergloss or other non-metollic
moterial opproved by the Engineer ond shall
be otloched with stoinless steelscrews or
bolts. Tronsformer boses shollbe cleoned
by grit blast cleaning after heat treatment.
Certificalion by the monufacturer of heat
treatment shollbe furnished with tronsformer
boses. The certification shall show the metol
olloy ond temper ond lhal the bose meels those
requirements, chemical ond physicol. The
certification shallolso show the materiol ASTM
specification. Tronsformer bases shollbe caost
with o removable tab bor for materiol testing.
Some bars may have been removed by the
monufacturer for testing.

NOTES:

@ Anchor Bolt Templotes do not need to be
golvonized.

(@ Pole diometer before ovalized.

ANCHOR BOLT FABRICATION

Bolt Circle Templote
Diometer (8)H.H. Nuts -2 %" Ye" Dia. Minimum 33" Thick TOLERANCES TABLE
Center Hole 4 Yy Boll Hole %: ¥ Bottom DIMENSION TOLERANCE
Diometer — = gglctle Lenglh . |/2--
— '—Provide Bottom 8.C) Threaded length - Vo
12" 7" ¢ | 8" Nuts for BOTTOM PLAN Golvonized length Gif required) e
tz)x Anchor Bolt Opexning enter 1-6" (B)H.H. Nuts :\:Ityo.llotlon Ovomzed en requre /‘
iometer
: H Ac D
olt Hole Dio. TEMPLATE Bolt Circle Ap;'e::. 99,?'11-- SHEET 4 OF 4
Diometer E}oorzgsztgner1 §® ;rafff:c
x T afety
BCA(;II;ICEIEIE% o':;RI;g:I,:,: XQS%I;:EEY gg:'t‘:rtel;lole héa E'SB'O'I':” A 7exas Department of Transportation Division
SHOE BASE w/ Cio
ANCHOR BOLT ASSEMBLY Tronsformer | ROADWAY
Srometer ! ILLUMINATION
Bolt Hole Dio. j . P
SHOE BASE ANCHOR BOLT ASSEMBLY TABLE TRANSFORMER BASE ANCHOR BOLT ASSEMBLY TABLE s OLES
MOUNTING BOLT MOUNTING BOLT hole for ce
AB. CTR.HOLE | BOLT HOLE AB. CTR. HOLE BOLT HOLE ; i
HEIGHTS |0io. panerer DIAMETER | DUAMETER ooy | v, JpGReLE DIAVE TER DIAMETER AN'I(",‘II{-IJ;Ns':}(())I:}:I{‘Eisg];‘}ﬁgLY grounding etoil A — RIP(A)-TQ . .
20°-39° 13+ L 1%” 20'- 39 ™ 14" 12" 1%6" R ELEVATION ©71x00T pJav;utlgry 2007 conT [sect 108 HIGHWAY
40-50" 1Y% | 15" 12 Y 1% 40- 50° | 1Y | 17 Ya" “ Yo 1% TRANSFORMER BASE Sy e — s4%-16-001] Sh 6.ETC
DETAILS 219 BRY|  BRAZOS, ETC a3
7350






