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GENERAL NOTES:

This project consists of luminaire services, call out maintenance, and repair of
Odessa District's illumination system. Upgrade locations are shown in the plans.
Call Out locations will be state owned highways throughout the Odessa District.

Various bid items and their associated quantities have been provided within this
contract in order to establish bid prices for the proposed work. Actual work
performed as directed will be paid utilizing these prices with no further
compensation made regardless of the final quantities.

The Area Engineer (or Engineers) listed below will be responsible for oversight
of this project once the project has been awarded:

Frew Bogale, P.E., Odessa Area Engineer
3901 W. Highway 80

Odessa, Texas 79761

Phone (432) 498-4770

Fax (432) 498-4775

(Odessa Area Office) (Ector County)

If the bidder has any questions concerning preparation and submission of the
proposal forms, contact:

Sergio Miranda, Contract
Administrator 3901 E. Highway 80
Odessa, Texas 79761

Phone (432) 498-4609

Fax (432) 498-4680

(Odessa District Office)(Ector County)

Designate in writing the "On The Job Superintendent" authorized to act on
behalf of the Contractor. Perform contract work only when the "On The Job
Superintendent" is on the job site.

Each contract awarded by the Department stands on its own and as such, is
separate from other contracts. A contractor awarded multiple contracts, must be
capable and sufficiently staffed to concurrently process any or all contracts at the
same time.

Notify the responsible TxDOT office by telephone by 8:15 A.M. each morning that
work 1s scheduled. Provide work location and time of arrival or reason for not
working that day.

Restore surrounding site features which are damaged during construction
operations to a condition as good as or better than that which previously
existed. This work is at the Contractor's expense.

Minimize vehicles and equipment in construction areas to lessen the impact on

existing vegetation. The intent of the plans is to prepare only that portion of the
right-of-way necessary for construction. Excess damage to the vegetation in the
right-of-way will be repaired at the Contractor's expense as directed.

Provide materials from approved sources.

Item 4. Scope of Work

If agreed upon in writing by both parties to the contract, the contract may be
extended for an additional period of time not to exceed the original contract time
period. The extended contract will be for the original bid quantities, terms, and
conditions plus any applicable change orders.

Item 6. Control of Materials

Furnish all materials on this Contract except for the following that the Department
will provide:

e Luminaire Fixtures (LED)

e Luminaire Poles/Luminaire Arms

e Anchor Bolts (installation of foundations)
e Shorting Cap or Photocell

e Transformer Base Covers

e Hand Hole Covers

Materials to be furnished by the Department can be picked up at the Traffic
Signal Shop designated below. Contact the supervisor twenty-four hours in
advance of picking up materials.

Robert Alaniz, Signal Shop
3901 E. Highway 80
Odessa, Texas 79761

Phone: (432)498-4686 % GENERAL NOTES
(Odessa Signal Shop) SHEET 1 OF 4 .
Texas Department of Transportation
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Item 7. Legal Relations and Responsibilities

Restrict storage of equipment and materials to approved areas. The Engineer will
not approve storage in any TxDOT yard.

Dispose of waste generated from servicing equipment on the project properly.

Existing utilities (public, private and TxDOT) are present throughout the project.
Investigate to determine the utility locations and use caution when excavating in
those areas.

If access to the project is required through a new or unapproved driveway (i.e.
Material sources stockpile location, field office, etc.), obtain an approved "Permit
to Construct Access Driveway Facilities on Highway Right of Way" (TxDOT
Form 1058) before beginning any construction operations.

Item 8. Prosecution and Progress

This project is a 365 calendar day project that has both known work locations and
callout work as needed. An initial work order will be issued for the known work
locations identified in the plans, and the Contractor will have a set number of
working days to complete that work. The callout work orders will also include the
number of working days allowed for the work to be completed on the work order.
The Contractor will have twenty (20) working days to begin work once a work
order is issued. If work has not begun after twenty (20) working days of the date
the work order was issued liquidated damages will begin until work begins. Once
work has started, prosecute the work continuously to completion of each work
order. If the Contractor starts work on a work order and then leaves before the
completion of the work order liquidated damages will be charged until the
contractor returns to work.

If work begins and it is determined that work will be delayed due to the materials
not being available, the Engineer will suspend time until the materials become
available. Once the materials become available the Contractor will be given
twenty (20) working days to return to work. If the Contractor does not return to
work after twenty (20) working days, then liquidated damages will begin until the
Contractor returns to work.

Maintain ingress and egress to side streets and private property at all times.

Item 416. Drilled Shaft Foundations

For drilled shaft foundations, provide class "C" concrete with 6-1/2" slump
for dry type placements in accordance with Table 2, Slump Requirements.

Item 421. Hydraulic Cement Concrete

Do not wash out concrete trucks on public right of way.

Furnish disposable 4" cylinder molds and caps that meet testing tolerances.

The Engineer will provide strength testing equipment for acceptance testing.
Furnish Type II or IP cement.

All plants and trucks will be inspected and approved by the Engineer in lieu of
the NRMCA or non-department engineer sealed certifications. The criteria and
frequency of the Engineer approval of plants and trucks is the same used for
NRMCA certification.

Item 500. Mobilization

Call Out work on this contract will be issued by work order. The work order
locations are subject to change depending on District needs. Each work order may
include multiple locations within one of the 12 counties in the Odessa District.
Mobilization (Callout) will be paid for per county. Example: Work Order #1 has
one location in Reeves County and two locations in Ward County. A total of two
Mobilization (Callouts) will be paid for under Work Order #1.

A work order will include the location of each repair, the bid items for the repairs
and the approximate quantity of work to be performed.

GENERAL NOTES
SHEET 2 OF 4
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Item 502. Barricades, Signs, and Traffic Handling [tem 6000-6048 Maintain underpass fixtures including the

. . . . . . . replacement of lamps, fuses, fuse holder, starting aid, photocells,
For this project, payment for this Item will not be paid for directly but will ballasts, and other work required to keep lights operational.
be considered subsidiary to the various items, according to Item 502, Relevel the fixture. Clean the reflector and inside and outside of
Section 4.1.6. lens with an approved cleaning solution. Measured by each
Furnish, place, and maintain all traffic control devices in accordance with the underpass fixture maintained.
"Texas Manual on Uniform Traffic Control Devices" and traffic control standard Item 6000-6052 to be each electrical service replaced. Replace
sheets as specified herein, or as directed. All work zone or construction signs shall electrical services in accordance with Ttem 628. "Electrical
be factory made and in satisfactory condition. Services." ’
Erect signs in locations not obstructing the traveling public's view of the Replace Service Pole. Replace service poles by removing the
normal roadway signing or necessary sight distance at intersections and existing service pole, installing the new pole and related
Curves. electrical service equipment, installing conduit including the

elbow below ground for underground service feed or the
weatherhead for overhead service feed, and connecting and
installing electrical service. Install in accordance with Item 628,
Relocate or remove temporary signs as necessary. "Electrical Services."

Stop equipment for traffic when crossing any traffic lanes. Furnish flaggers to warn
equipment operators of approaching traffic, unless otherwise directed.

Remove or cover construction signs not in use. Do not lay down signs. Item 6000-6063 to replace damaged or missing covers on

: : : existing illumination poles.
Use an advanced warning flashing arrow panel for the closing of traffic lanes. 8 P

Provide one standby unit in good working condition at the job site ready for [tem 6000-6082 to replace fuses for pole mounted, underpass,
immediate use. Additional devices may be needed to supplement these sign, and wall pack fixtures, and fused disconnects.
requirements.

Item 6000. Illumination Maintenance

Maintain, install, or replace the various appurtenances related to
existing illumination systems.

Item 6000-6016 of the replacement of up to 3 ft. of conductor,
regardless of the number of conductors in the conduit. Only one
splice will be considered for payment per conduit.

[tem 6000-6026 to be complete assembly removal. This will
include the base, pole, luminaire arms, luminaire (fixture), and
required wiring.

[tem 6000-6041 to be removal of existing HPS fixtures and
replace with department provided LED fixtures.

‘ GENERAL NOTES
SHEET 3 OF 4
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Item 6185. Truck Mounted Attenuator (TMA)
Work site is defined as the locations presented on the callout work request
as well as upgrade locations.

The total number of truck mounted attenuators (TMA) required when utilizing the
traffic control standards are shown in the tables below.

TCP 1 Series| Scenario| Required TMA
(1-1)-18 1
(1-2)-18 1
(1-3)-18 A !

B 2
(1-4)-18 1
(1-5)-18 1

TCP 5 Series| Scenario| Required TMA
(5-1)-18 A 1

TCP 6 Series| Scenario| Required TMA
(6-1)-12 A 1
(6-2)-12 All 1
(6-3)-12 All 1
(6-4)-12 A 1
(6-5)-12 A 1

Shadow vehicles equipped for truck mounted attenuators (TMA) for stationary
operations will be paid for by the DAY and must be available for use at any time as
determined by the Engineer.

When TMAs are specified by the DAY, the unit of measure is for each day
required by the contract.

Therefore, 2 total shadow vehicles with TMAs will be required for this type of
work. The Contractor will be responsible for determining if one or more of these
operations will be ongoing at the same time to determine the total number of TMAs
needed for the project for those times per plan requirements. Additional TMAs
used that are not specified in the plans in which the Contractor expects
compensation will require prior approval from the Engineer. Additional TMAs
approved by the Engineer will be paid for under Item 6185-6002 TMA (Stationary)
by the day.
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Contractor questions on this project are to be addressed to the following
individual(s):

Sergio.Miranda@txdot.gov
Hope.Sandoval@txdot.gov

e Sergio Miranda

e Hope Sandoval

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

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

HTTPS://FTP.DOT.STATE.TX.US/PUB/TXDOT-INFO/PRE-LETTING
RESPONSES/

All questions submitted that generate a response will be posted through this site.
The site is organized by District, Project Type (Construction or Maintenance),
Letting Date, CCSJ/Project Name.
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ILLUMINATION SERVICES
0416 6029 | 60006026 | 6000 6052
REPLACE
LOCATION | ASSETID |COUNTY|  Hwy FEATURE CROSSED LATITUDE & DESCRIPTION TYPE SECTION DRILL | pOADWAY |  REPLACE
LONGITUDE SHAFT ILLUM ELECTRICAL
(RDWY ILL
ASSEMBLY |  SERVICE
POLE)(30 IN) ASTERTS
LF EA EA
[AT. 30858256
1 115001 | PECOS IH10 US 190 CNE LT oo SINGLE HEAD, POLE #6 LUM POLE FOUNDATION IRAAN 8 1
[AT: 30901922
2 L03003 | PECOS IH 10 US 285 CONG 102 911186 SINGLE HEAD, POLE #4 LUM POLE FOUNDATION FORT STOCKTON 8 1
[AT:  31.472906
3 L09006 | WARD IH 20 BI 20 CONG 105337085 DOUBLE HEAD, POLE #4 LUM POLE FOUNDATION PECOS 8 1
[AT.  31.967075
4 L06015 |MIDLAND|  SH 191 SH 349 CONG 105753727 SINGLE HEAD, POLE #6 LUM POLE FOUNDATION MIDLAND 8 1
LAT:  31.995175 LUM POLE FOUNDATION/POLE
5 C06022 |MIDLAND|  SH 191 LP 250 W e o SERVICE POLE L F O MIDLAND 1
[AT: 31.042417
LUM POLE FOUNDATION/POLE
6 L08034 | ECTOR LP 338 87TH ST NG 109370147 SERVICE POLE O DA ODESSA 1
[AT.  31.866661
LUM POLE FOUNDATION/POLE
7 L08009 | ECTOR IH 20 LP338 E NG 1073071eT SERVICE POLE Y ODESSA 1
[AT.  31.896394
LUM POLE FOUNDATION/POLE
8 L08025 | ECTOR SH 191 LP 338 E NG 107 317633 SERVICE POLE LEFOURDATO ODESSA 1
TOTAL 32 a4 4

ILLUMINATION CALLOUT
0416 6029 | 0618 6023 | 0618 6024 | 0620 6009|0620 6010] 0624 6002 ] 6000 6016 | 6000 6026 | 6000 6041 | 6000 6048 | 6000 6052 | 6000 6058 | 6000 6063 | 60006082 | 6000 6106
DRILLSHAFT | CONDT | CONDT (PVQ)| ExSe | conor | ook a | INSTALL ROABWAY LR | MAINTAIN | REPLACE | REMOVE | peoirce iand | REPLACE | TROUBLESHOOT
LOCATION | COUNTY | DESCRIPTION| (RDWYILL | (PVC) (SCH (SCH NO 8 | Nod) | (531 [ELecTRicat ium MRS UNDERPASS| ELECTRICAL | GROUND | RERTACE IR s O o
POLE)30IN) |~ 40)(2") ~ |a0)2")(BORE)| (GR:8) ||\ 0L ) (W20 SN | spLice As%LEEI\gl)aLY \LED) FIXTURE | SERVICE BOX
LF LF LF LF LF EA EA EA EA EA EA EA EA EA HR
CALLOUT | VARIOUS | SERVICES 25 1500 1000 5000 | 10000 25 25 50 10 50 10 25 25 25 150
NOTE: LOCATIONS TO BE DETERMINED BY THE ENGINEER
ILLUMINATION
JECE AN
ST, _——># SERVICES/CALLOUT
SN AN
o LN | ®
. ol -
i * o I Texas Department of Transportation
? JOSE ALVINO RENTERIA 2
/TR i @2023
. 137506 &f
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ILLUMINATION SUMMARY
0416 6029 | 0618 6023 | 0618 6024 ] 0620 6009] 0620 6010] 0624 6002 | 6000 6016 | 6000 6026 | 6000 6041 | 6000 6048 | 6000 6052 | 6000 6058 | 6000 6063 | 60006082 | 60006106 | 6185 6002
REPLACE
ELEC ELEC | GROUND REPLACE

DRILLSHAFT | CONDT | CONDT (PVC)| oNpR | cONDR | BOXTYA | /NSTALL | ROADWAY |\ jynnajge | BAINTAIN | REPLACE | REMOVE | pep)ace yAND | REPLACE |TROUBLESHOOT| — TMA

LOCATION COUNTY | DESCRIPTION | (RDWYILL | (PVC) (SCH (SCH o8 | 08 | (assra) |EECTRicAL| ium | HUNINERElUNDERPASS | ELECTRICAL| GROUND | REZIATESAR P FOR REPAIRS. | (STATIONARY)
POLE)30IN) |~ 40)(2")  [40)2")(BORE)| (§Or |\ Akl W apRon | SPUICE AS%LEé\l/ID?LY \LED) FIXTURE | SERVICE BOX

LF LF [F LF (F EA EA EA EA EA EA EA EA EA HR DAY

LOCATION 1 THRU 8 | VARIOUS | __ SERVICES 32 4 4 40

CALLOUT VARIOUS | CALLOUT 25 1500 1000 5000 | 10000 25 25 50 10 50 10 25 25 25 150 100

TOTAL 57 1500 1000 5000 | 10000 25 25 54 10 50 14 25 25 25 150 140

_——>3#§ SUMMARY OF WORK
I Texas Department of Transportation®

1% 137506 A&7
W ¢ 0.
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Texas
Department
of

CONTROLLING PROJECT ID 6447-42-001

Estimate

DISTRICT Odessa
HIGHWAY [H0020

Transportation
CONTROL SECTION JOB 6447-42-001
PROJECT ID A00199092
COUNTY Ector TOTAL EST. AL
HIGHWAY IH0020
ALT BID CODE DESCRIPTION UNIT EST. FINAL
416-6029 | DRILL SHAFT (RDWY ILL POLE) (30 IN) LF 57.000 57.000
500-6001 | MOBILIZATION LS 1.000 1.000
500-6033 | MOBILIZATION (CALLOUT) EA 12.000 12.000
618-6023 | CONDT (PVC) (SCH 40) (2") LF 1,500.000 1,500.000
618-6024 | CONDT (PVC) (SCH 40) (2") (BORE) LF 1,000.000 1,000.000
620-6009 | ELEC CONDR (NO.6) BARE LF 5,000.000 5,000.000
620-6010 | ELEC CONDR (NO.6) INSULATED LF 10,000.000 10,000.000
624-6002 | GROUND BOX TY A (122311)W/APRON EA 25.000 25.000
6000-6016 | INSTALL ELECTRICAL SPLICE EA 25.000 25.000
6000-6026 | REPLACE ROADWAY ILLUM ASSEMBLY (LED) EA 54.000 54.000
6000-6048 | MAINTAIN UNDERPASS FIXTURE EA 50.000 50.000
6000-6052 | REPLACE ELECTRICAL SERVICE EA 14.000 14.000
6000-6058 | REMOVE GROUND BOX EA 25.000 25.000
6000-6063 | REPLACE HAND HOLE COVER EA 25.000 25.000
6000-6082 | REPLACE FUSE EA 25.000 25.000
6000-6106 | TROUBLESHOOT FOR REPAIRS HR 150.000 150.000
6185-6002 | TMA (STATIONARY) DAY 140.000 140.000

& Quantity Sheet

COUNTY Ector

ESTIMATE & QUANTITY SHEET

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

1. Workers on foot who are exposed to traffic or to construction equipment

—_

The Barricade and Construction Standard Sheets (BC sheets) are intended

§§ to show typical examples for placement of temporary traffic control within +ﬁe right-of-way s?oll wear hig@—visibi|i+y safety gpporgl_mgeTing
N devices, construction pavement markings, and typical work zonme signs. the requlremen+s_of ISEA A@eflcon National Standard for High-Visibility
Zg The information contained in these sheets meet or exceed the requirements Apparel," or equivalent revisions, and labeled as ANSI 107-2004 standard
t8s shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). perfgrmance for gloss 2 0f 3 risk exposure. Closs.3 gcrmen+s should be
5,9 considered for high traffic volume work areas or night time work.
§£$ 2. The development and design of the Traffic Control Plan (TCP)is the . . . . . .
o5 responsibility of the Engineer. 2. Except in gmergency su+uo+lons, flagger stations shall be illuminated
=+§ when flagging is used at night.
Pl
LEw 3. The Contractor may propose changes to the TCP that are signed and sealed
+=— . . . .
95& by a licensed professional engineer for approval. The Engineer may develop,
gl sign and seal Contractor proposed changes. COMPL IANT WORKZONE TRAFFIC CONTROL DEVICES
—00
Qo _ oo " .
Eg; 4. The Contractor is responsible for installing and maintaining the traffic I. Only pre-qualified products shall be used. The "Compliant Work Zone
o control devices as shown in the plans. The Contractor may not move or change Traffic Control Devices List" (CWZTCD) describes pre-qualified products
gce the approximate location of any device without the approval of the Engineer. and their sources.
5ev . . ; .
g5y 5. Geometric design of lane shifts and detours should, when possible, meet the 2. Work zone traffic control devices shall be compliant with the Manual for
ELT) applicable design criteria contained in manuals such as the American Assessing safety Hardware (MASH).
ws3g Association of State Highway and Transportation Officials (AASHTO),
CEX: "A Policy on Geometric Design of Highways and Streets," the TxDOT "Roadway
2 . Design Manual" or engineering judgment.
: .0
Lo
%%E ) When projects abut, the Engineer (s) may omit the END ROAD WORK, TRAFFIC
288 FINES DOUBLE, and other advance warning signs if the signing would be
- redundant and the work areas appear continuous to the motorists. If the THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT
g:& adjacent proje?+ is.comple+ed first, the Contractor shall erect the http://www.txdot.gov
99y necessary warning signs as shown on these sheets, the TCP sheets or as
3;2 directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shall be COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)
nag revised to show appropriate work zone distance.
o5 DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)
g;; 7. The Engineer may require duplicate warning signs on the medion side of MATERIAL PRODUCER LIST (MPL)
Gw C divided highways where median width will permit and traffic volumes
ESB justify the signing. ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"
uo o
r=aha STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
EhE 8. All signs shall be constructed in accordance with the details found in the
523 "Standard Highway Sign Designs for Texas," latest edition. Sign details TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)
oC
=95 not shown in this manual shall be shown in the plans or the Engineer shall
g:ig provide a detail to the Contractor before the sign is manufactured. TRAFFIC ENGINEERING STANDARD SHEETS
< Loom o
§F§f 9. The temporary traffic control devices shown in the illustrations of the
o xo BC sheets are examples. As necessary, the Engineer will determine the most

appropriate traffic control devices to be used.

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

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

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

devices. SHEET 1 OF 12
. . . . . . . §® Traffic
13. Inactive equipment and work vehicles, including workers’ private vehicles - g?@ﬂ
must be parked away from travel lanes. They should be as close to the ITexasDePa’tmenfOle’a"SPO"faﬁon Standard

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

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1)-21

FILE: bc-21. dgn on: TXDOT [ck: TxDOT Jow: TxDOT [ck: TxDOT
(©7TxD0T November 2002 CoNT [secT 108 HIGHWAY
N REVISIONS 6447 42 001 [H 20, ETC
i 4-03  7-13 .
L | 9_07 8_]4 DIST COUNTY SHEET NO.
3 5-10  5-21 ODA ECTOR, ETC. 7
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1,5,6
TYPICAL LOCATION OF CROSSROAD SIGNS T- INTERSECT ION BECIN TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
WORK
ROAD WORK % %620-9TP | 7ONE
o BT s S TRAFF IC SIZE SPACING
e ROAD WORK (Optional 620-10T % %R20-5T FINES
g.g R fezng°:f / ’ % % R20-50TP DOE:ELE Sign Conventional| Expressway/ Posted SignjA
N yin ROAD WORK Number Road Freeway Speed [Spacing
02 q 0 <a NEXT X MILES or Series X
£8g " m 3 % %G20-20T | WORK_ZONE G20-1bTL Feer
§°% \ X 4 X | .
res CROSSROAD cw20 MPH | (Apprx.)
sTE x X ' ! w21 30 120
95" b * INTERSECTED | Block - City < | 10007 -1500" - Hwy cw22 48" x 48" | 48" x 48"
>‘§ & & ROADWAY X 1000° -1500° - Hwy => "1 Block - City cw23 35 160
kel | I = Cw25 40 240
z e= bt |
+—-0
6= ¢ ROAD WORK \ » N .
<2 <= NEXT X MILES 620-1bTR| ROAD WORK Q CW1, CW2 i 329
[ NEXT X MILES => NEXT X MILES => . CSJ END ’ ’ 50 400
°53 END 80 P 6" 6" 48" 48"
~ 0D G20-1aT A Limit WORK ZONE CW7, CWB, 3 x 3 8 X
rao o (Optional ROAD WORK SEGIN BECIN min, %) G20-207 % % CW9, CW11, 55 5002
o0 see Note _ -5T | ROAD WORK
a9 1 and 4) G20- 2 WORK 620-5T | 8™ Miits e Cwia 60 6002
229 % % G20-9TP | 70NE e - o o5 700 2
£ .,,g H May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. TRAFFIC _ ADORESS / Cw3, Cwa4,
Sub 20-6T 70 800 2
ge” (See note 2 below) % % R20-5T DIE)IJ‘EELSE s W5, CW6, 48" x 48" | 48" x a8
£8° 1. The typical minimum signing on a crossroad approach should be @ "ROAD WORK AHEAD" (CW20-1D)sign and a % % R20-50TP| 2B END Cws-3, 75 900 2
g::’.’ (G20-2) "END ROAD WORK" sign, unless noted otherwise in plans. P ROAD WORK CWi0, Cwi2 80 10002
mgé 2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 620-2 3
gxo with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under * *
g L "Typical Construction Worning Sign Size and Spacing”). See the "Standard Highway Sign Designs for
= .0 Texas" monual for sign details. The Engineer moy omit the odvance warning signs on low volume . . . .. .
0oL crossroads. The Engineer will determine whether a road is low volume as per TMUTCD Part 5. This CSJ LIMITS AT T-INTERSECTION % For typical sign spacings on divided highways, expressways and freeways,
£35 information shall be shown in the plons see Part 6 of the "Texas Manual on Uniform Traffic Control Devices
Eﬁ_g 3. Based on existing field conditions, the Engineer/Inspector moy require additional signs such os FLAGGER 1. The Engineer will determine the types and location of any additional traffic control devices, (TMUTCD) typical application diagrams or TCP Standard Sheets.
02, AHEAD, LOOSE GRAVEL, or other appropriate signs. When odditional signs are required, these signs will such as a flagger ond accompanying signs, or other signs, that should be used when work is A Minimun distance fr rk area to first Advance Warning sian nearest the
g=0 be considered port of the minimum requirements. The Engineer/Inspector will determine the proper being performed at or near an intersection. Irllmérealzng/gi d'g:a:ge e eocI:h oddu':r,ionol o rI1 g sig
59, location and spacing of any sign not shown on the BC sheets, Traffic Control Plan sheets or the Work . . . R wo ' v on-
280 Zone Standard Sheets. 2. If construction closes the road at a T-nn"rersecflon, the Controctor shall place the "CONTRACTOR RA oT
O50 | 4. The "ROAD WORK NEXT X MILES®(G20-1aT)sign shall be required at high volume crossroads to advise NAME" (G20-6T) sign behind the Type 3 Barricades for the road closure (see BC(10) also). GENERAL NOTES
»og motorists of the length of construction in either direction from the intersection. The Engineer The "ROAD WORK NEXT X MILES" left arrow(G20-1bTL) ond "ROAD WORK NEXT X MILES" rignht orrow 1. Special or larger size signs may be used @s necessary.
o2k will determine whether o roadway is considered high volume. (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans.
5°9% 5. Additional traffic control devices may be shown elsewhere in the plans for higher volume crossroads. 2. Distance between signs should be increased as required to have 1500 feet
255 6. When work occurs in the intersection areq, appropriote traffic control devices, as shown elsewhere in advance warning.
2% < the plans or as determined by the Engineer/Inspector, shall be in place.
:'gg 3. Distance between signs should be increased as required to have 1/2 mile
EXF SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
£ WORK AREAS [N MULTIPLE LOCATIONS WITHIN CSJ LIMITS L 0 |
‘53§ D " % %G20-9TP [BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
[ SPEED WORK crossroads at the discretion of the Engineer as per TMUTCD Part 5. See
E88L ZONE STAY ALERT Note 2 under "Typical Location of Crossroad Signs”
WIE® BEGIN DO ROAD LIMIT TRAFFIC OBEY ul yp! gns-.
Zpop % %620-5T | ROAD WORK ra-1 |NOT WORK *® ¥R20-5T | riyeg WARNING
<£-= NEXT X WILES Cwi-4L los [PASS AHEAD >< >< DOUBLE SIGNS 5. Only diomond shoped worning sign sizes are indicated.
g 2r CW20-1D NAME XX appropriate) N it STATE LAW
£ 'E"a CW1-4R % % G20-6T ADDRESS CW13-1P | wen cw2021D R2-1% % \¥ % R20-50TP|uimit TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
!\lggk STATE g G20-10T % R20-3T% % Sign Designs for Texas" maonual for complete Iist of available sign design
CONTRACTOR !
3X XX - Type 3 Borricade or X X X X X X X sizes.
[ > upuy CWI3-1P Par ;
channelizing devices
I// A A 4 4 4 4 4 4 d d

e nntéeﬂﬂﬂﬂﬂﬂ 2o - — _ - J— — Type 3 Barricade
= /f fe N T / =
/ 22 oo f °e o o — O OO | channelizing Devices
WORK // /e inning of g
p g g o SPEED
—_ SPACE = /l NO-PASSING R2-1| LIMIT / END IO 2 | sign
// 0 WORK_ZONE [G20- 26T % %
Ix Channelizing CSJ Limit b TND line should <><>
Devices . ROAD WORK cgordlr_wa're >< >< See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional with sign Warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still G20-2 % % location NOTES X Spacing chart or the
within the project Iimits. See the applicable TCP sheets for exact location and spacing of signs and TMUTCD for sign
channel izing devices. The Contractor shall determine the appropriate distance spacing requirements.
F TH T t0 be placed on the G20-1 series signs and "BEGIN ROQD
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS BEGIN AN A A L s Il Al L HEET 2 OF 12
| >l X XG20-9TP ggng STAY ALERT This distance shall replace the "X" and shall be rounded .
r BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. gﬁo Traffic
% %620-5T| ROAD WORK | |y TRAFFIC WARNING No decimals shall be used. Sarety
ROAD NEXT X WILES % %R20-5T | FINES SIGNS I Texas Department of Transportation Stomdony
CLOSED|Ri1-2 CH-aL e >< >< DOUBLE STATE LAW [0 The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 % XG620-6T G ¥ % R20-50TP| yhetes TALK OR TEXT LATER shal |l be used as shown on the sample layout when advance
CVII "6 Borricade or CWI3-1P —omeio— | R2-1 [ | GZO 10T RZgGST signs are required outside the CSJ Limits. They inform the
channelizing motorist of entering or leaving a part of the work zone
devices \ lying outside the CSJ Limits where traffic fines may double BARRICADE AND CONSTRUCT ION
) X X X if workers are present.
/ r ; ) ) e | PROJECT LIMIT
. ¥¥ CSJ 1imit signing is required for highway construction and
\ ] maintenance work, with the exception of mobile operations.
&
4 % e e e e _— —_— _— _— _— <> Areag for placement of "ROAD WORK AHEAD" (CW20-1D)sign Bc (2) _2]
Channelizing \CSJ Limit = and other signs or devices as called for on the Traffic
y T 174 Devices Control Plan. FILE: be-21.dgn on: TXDOT [cxs TxDOT [ow: TxDOT [ex: TxDOT
R2-1 R
WORK B H;ﬂ"v\ SPEED Controctor will install o reguigtory speed Iimi+ sign ot ©TxDOT November 2002 conT [secT 108 HIGHWAY
SPACE END Lt | OO END (O f REVISIONS 6447 | 42 001 1H 20, ETC
W) ROAD WORK WORK ZONE the end of the work zone. 9-07 8-14
-4 >< >< 620-2bT % % DIST COUNTY SHEET NO.
-y 620-2 % % 7-13 5-21 opA ECTOR, ETC. 8
-
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Work zone speed limits shall be regulatory, established in accordance with the "Procedures for Establishing Speed Zones, "
§_§ ond opproved by the Texas Transportation Commission, or by City Ordinonce when within Incorporated City Limits.
[
4= L o ° ° o
8 Reduced speeds should only be posted in the vicinity
+ o
coo L) L) . o . .
9,9 Signing shown for Signing shown for
£e3 Stgning som for. s of work activity and not throughout the entire project. ooroning Shown for. <
> r See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
285 additional advance . . additional advance
e signing. or covered during periods when they are not needed. signing.
“To
Q= C I
<o-- 1
P _- ~— < I
Qo _ _ JES— JES— _ JES— JES— _ JES— _ —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_—
35 L [T “ !
“o8 N N ANAANRANNNNNN N\ ~ f
gcg | AN ANNY ANNNNNY AN ANN \l
-0
;83 P o P P P P P P
E3s
g2op See General See General
W (750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
0R¢ | |
X L
2 .
Y WORK
2o 620-5aP
£55 SPEED ZONE
g LIMIT 2 WORK | (20-50p SPEED <PLED
= e ZONE SPEED LIMIT WORK WORK LIMIT
355 0O fe1 60 SPEED LMt | 70 ZONE | 620-50P ZONE | 20-50P
Co* LIMIT o O R2-1 SPEED SPEED I O R2-1
285 CW3-5 R2-1 LIMIT LIMIT
83-0 6 O R2-1 R2-1
i 60 0O
T
P68
By GUIDANCE FOR USE:
O4 C
+
=0
289 LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
7o
AL
508 This type of work zone speed |imit should be included on the design of 1. Regulatory work zone speed |imits should be used only for sections of construction
£85¢ the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
Zoow speed are present in the work zone and modification of the geometrics to 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
F',%'_‘c“c' a higher design speed is not feasible. mount ing height.
—_ e— 4
a X 0 . . . .
Long/Intermediate Term Work Zonme Speed Limit signs, when approved as described 3 ?peed zgnz_agr;? Gref'lIUShIMed for one direction of travel ond ore normally posted
above, should be posted and visible to the motorist when work activity is present. or eoch direction of travel.
Work activity may also be defined as a change in the roadway that requires 4. Frequency of work zone speed |imit signs should be:
a reduced speed for motorists to safely negotiate the work area, including: 40 mph and greater 0.2 10 2 miles
a) rough road or damaged pavement surface 35 mph and less 0.2 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
¢) construction detours 5. Regulatory speed Iimit signs shall have black legend and border on a white reflective
d) grade background (See "Reflective Sheeting” on BC(4)).
e) width
f) other conditions readily apparent to the driver 6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT"(CW3-5)sign,
As long as any of these conditions exist, the work zone speed |imit signs "WORK ZONE" (G20-50P) ploque and the "SPEED LIMIT"(R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiary to Item 502.
7. Turning signs from view, laying signs over or down will not be allowed, unless as
SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING" on BC(4).
This type of work zone speed Iimit may be included on the design of 8. Techniques that may help reduce traffic speeds include but are not Iimited to: SHEET 3 OF 12
the traffic control plans when workers or equipment are not behind concrete A. Law enforcement. ' ® Traffic
barrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed mext to sign. - [fﬂlfseig’n
in the traveled way. C. Portable changeable message sign (PCMS). A 7exas Department of Transportation Standard
.. . .. D. Low-power (drone) radar transmitter.
Short Term Work Zone Speed Limit signs should be posted and visible to the E. Speed monitor tragilers or signs.
motorists only when work activity is present. When work activity is not
present, signs shall be removed or covered. 9. Speeds shown on dg’rgi I's above are for illustration only. . BARRlCADE AND CONSTRUCT lON
(See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED LIMIT
10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system. Bc (3) _2]
FILE: bc-21.dgn on: TxDOT |cme00T|owx TxDOT [ck: TxDOT
(©71xD0T November 2002 CconT [secT 108 HIGHWAY
N REVISIONS 6447 42 001 IH 20, ETC
EEJ ?:?; g'_lz': DIST COUNTY SHEET NO.
ow ODA ECTOR, ETC. 9
97
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TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS CENERPL NOTES FOR WORK ZONE SIONS

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

3. Barricades shall NOT be used as sign supports.

4

e _2_ ! ROAD . All signs shall be installed in accordonce with the plans or as directed by the Engineer. Signs shall be used to regulote, warn, and

minimum guide the traveling public safely through the work zone.

8.3 from WORK 5. The Contractor may furnish either the sign design shown in the plans or in the “Standard Highway Sign Designs for Texas" (SHSD). The

55 ° curb AHEAD Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted

"E: §’ 9 N ;rom the plogs. Any Xoriqﬂon in the plans shall be documented b¥ written agreement be'rweeTm the Engineer and the Contractor’'s

+ @ o esponsible Person. All changes must be documented in writing before being implemented. his con include documenting the chonges in

§: ] 2 the Inspector’s TxDOT diary ond having both the Inspector ond Controctor initial and dote the agreed upon chonges.

LE S s _T 6. The Contractor shall furnish sign supports Iisted in the "Compliant Work Zone Traffic Control Device List" (CWZTCD) for small roadside

3 _ 7.0° min, — O o T signs. Supports for temporary large roadside signs shall meet the requirements detailed on the Temporary Large Roadside Signs (TLRS)

99 ¢l 0 -6 A |90 mox. g 6' or 7.0" min. o 7.0" min. standard sheets.The Contractor shall install the sign support in accordance with the manufacturer’s recommendations. If there is a question
N e D N 3 L [Greater 9.0" mox, ::: ‘ 9.0' mox. 4 L 6.0° min. regording installation procedures, the Contractor shall furnish the Engineer o copy of the monufocturer’s installation recommendations so
a = 9 A ™ > the Engineer can verify the correct procedures are being followed.

- l 7. The Contractor is responsible for installing signs on approved supports aond replacing signs with damaged or cracked substrates and/or
- - El%\| ) ?gmggg_or*r_norred ;?flecﬂvebsheﬁﬂng GT direg;edbbyk‘rhi E:ginger/1n§p$c+$r. " . heiaht of lett » | s
Ll IN . entificotion morkings may be shown only on the bock o e sign substrate. The maximum height of letters and/or compony logos use
Paved //S///\M'\T Paved //S///\\\///i\-//\/\\/% — % * for identification shall be 1 inch.
shoulder N shoulder N 7 :%[ h 9. The Contractor shall replace domoged wood posts. New or damaged wood sign posts shall not be spliced.
w7 URAT "Tex " port
% When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb. 1. The types of sign supports, sign mounting height,the size of signs, ond the type of sign substrates can vary bosed on the type of

work being performed. The Engineer is responsible for selecting the appropriate size sign for the type of work being performed. The
Contractor is responsible for ensuring the sign support, sign mounting height ond substrate meets monufacturer's recommendations in
regard to crashworthiness and duration of work requirements.

Objects shall NOT be placed under skids as @ means of leveling.

¥ % When plaques ore placed on dual-leg supports, they should be attached to the upright nearest the travel Iane.

TxDOT assumes NO responsi

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

Supplemental plaques (advisory or distance) should not cover the surface of the parent sign. 0. Long-term stationary - work that occupies a location more than 3 days. . . e .
b. Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting
more than one hour.
c. Short-term stationary - doytime work that occupies a location for more than 1 hour in @ single daylight period.
l Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports d. Short, duration - work that occupies a location up to 1 hour.
shal | not will be by balts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
(3 R Fg 'T_ protrude or screws. Use TxDOT's or SIGN MOUNT ING HE [GHT
above sign monufacturer’s recommended 1. The bottom of Long-term/Intermediate-term signs shall be at least T feet, but not more thon 9 feet, above the paved surface, except
Z NE procedures for foqching sign as shown for supplemental plaques mounted below other SignS.
] 2. The bo'r'rom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
[ A SUbSTI’G"‘e_S to other types of the oro g p
TR FFH«% \[¢ sign supports 3. Long- 'rerm/ln'rermedla're term Signs may be used in lieu of Short-term/Short Duration signing.
A | Y| Suppor t 4, Short-term/Short Duration signs shall be used only during daylight and shall be removed at the end of the workday or raised to

approprigte Long-term/Intermediate sign height.
5. Regulatory signs shall be mounted ot least 7 feet, but not more than 9 feet, above the paved surface regordless of work duration.

FINES rotrude.

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

kind is made by TxDOT for any purpose whatsoever.

DOUBLE|l ™" Nails shall NOT SIZE OF SiGhs
1. The Contractor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.
— be allowed. SIGN_SUBSTRATES
mg@égﬁg Each sign 1. The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer’s recommendations for the type of sign
ARE PRESENT M support that is being used. The CNZTCD Iists eoch substrate that con be used on the different types and models of sign supports.
. shal | be attached
Sign supports shall N ) o R A 2. “"Mesh" type materials are NOT an approved sign substrate, regardless of the tightness of the weave.
extend more than SIS directly to the sign 3. All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
1/2 way up the support. Mul 'riple fastened to the back of the sign and extending fully across the sign. The cleat shall be gttached to the back of the sign using wood
& back of the sign . screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spoced at 6"
o substrate. - signs shall not be centers. The Engineer may approve other methods of splicing the sign face.
< FRONT ELEVATION joined or spliced by REFLECTIVE SHEETING
§ Wood, metal or any means. Wood 1. All si_grjs sr_mll be retroreflective and cor_1$'rruc'red of sheeting meeting the (_:olor (_Jnd rg'rro-reflecﬂvi'ry requirements of DMS-8300
b4 Fiber Reinforced Plastic for rigid signs or DMS-8310 for roll-up signs. The web oddress for DMS specifications is shown on BC(1).
o supports shall not be 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white background.
Splicing embedded perforated square metal tubing in order to extend post extended or repaired 3. Oronge sheeting, meeting the requirements of DMS-8300 Type Br, or Type Cp , shall be used for rigid signs with oronge backgrounds.
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION by spl icing or SICN LETTERS
above ond two below the spice point. Splice must be located entirely behind Wood th 1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
the sign substrate, not near the base of the support. Splice insert lengths other means. Administration (FHWA) ond as published in the "Standard Highway Sign Design for Texas" manual. Signs, letters ond numbers shall be of
should be at least 5 times nominal post size, centered on the splice and first class workmanship in accordance with Department Staondards and Specifications.
of at least the same gauge material. REMOVING OR COVERING
1. When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.
STOP/SLOW PADDLES 2. Long-term stationary or intermediate stationary signs installed on square metal tubing may be turned away from traffic 90 degrees when
B . CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any
1. STOP/SLOW paddles are the primary method to control traffic WITHIN THE PROJECT LIMITS intersections where the sign may be seen from approaching traffic.
by floggers. The STOP/SLOW poddle size should be 24" x 24". 1. Permanent signs are used to give notice of traffic laws or requlations, call 3. Signs installed on wooden skids shall not be turned at 90 degree angles to the roodway. These signs should be removed or completely
2. STOP/SLOW paddles shall be retroreflectorized when used at night. . . . . Y covered when not required
3. STOP/SLOW padd! be attached + toff with . . attention to conditions that are potentially hazardous to traffic operations, N N . . . . . .
. D? es may be atrtache ? Q STOTT wWith @ minimum show route designations, destinations, directions, distonces, services, points 4, When signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other materials which will cover the
length of 6’ to the bottom of the sign. P ! . ! . ! ces 1 DT, ! entire sign face and maintain their opaque properties under outomobile headlights at night, without domaging the sign sheeting.
. . . of interest, and other geographical, recreational, specific service (LOGO), or .
4. Any lights incorporated into the STOP or SLOW paddle faces ltural inf i Dri ding th n K d th 5. Burlap shall NOT be used to cover signs.
shall only be as specifically described in Section 6E.03 ‘f:,’ n“’;"b ,'r: ",’”:" lr°”' . d"f'\"ers prr‘°ﬁee| :“". n :°L|"|’ d° ‘r'1‘°r r“g: heed i e,rsc'"e' 6. Duct tape or other adhesive material shall NOT be offixed to a sign face.
Hand Signaling Devices in the TMUTCD. éonsgruciioﬁ oute guidonce as normally installed on a roodway withou 7. Signs and anchor stubs shall be removed and holes backfilled upon completion of work.
SIGN SUPPORT WEI[GHTS
2. When permanent regulatory or warning signs conflict with work zone conditions, —ore STon — ecuire th ¢ veldhts to keep from turnin . ih SHEET 4 OF 12
remye or Cover 1 perminent Signs unt 1 11 permanent sign Tessage matcnes e S Suorta require the lse of weignts Jo kesp fron furning over, the uee e
the roadway condition. For details for covering large guide signs see the 2. The sandbags will be tied shut to keep the sand from spilling and to maintain a = Safety
24" 24" TS-CD standord. . . Division
constant weight. . . . Texas Department of Transportation Standard
3. When existing permanent signs are moved and relocated due to construction 3. Rock, concrete, iron, steel or other solid objects shall not be permitted
purposes, they shall be visible to motorists at all times. for use as sign support weights. .
4, If existing signs are to be relocated on their original supports, they shall be g go:ggags sﬂ°"|’:db"e'gg a ?'”'Z“:' gT 35 ,'rbi.a'rd,rﬂ TO:'"‘r"m of 20 'E?' lor
installed on crashworthy bases as shown on the SMD Standard sheets. The signs - ondbags sha ¢ made of a durable materia ar tears upon vehicula
" > . impact. Rubber (such as tire inner tubes) shall NOT be used. BARRICADE AND CONSTRUCT lON
P 24--4 IH 24" :';‘0'('1 ’"Ze'f ';:e requ:(re: '"‘I’:”;'”g r_‘g'gh*s 52°W”+z“ the BC ?hiefs or.:rrhe iMD 6. Rubber ballasts designed for channelizing devices should not be used for
andaords. is work shou e paid for under the appropriate pay item for ballast on portable sign supports. Sign supports designed and manufactured
E:::g;":“go;d:‘: - Wnire Eg::g?:"go;dg:"’_‘ e ook relocating existing signs. with rubber bases may be used when shown on the CWZTCD Iist. TEMPORARY S l GN NOTES
_ _ 5. 1f permanent signs are to be removed and relocated using temporary supports, 7. Sandbags shall only be placed along or laid over the base supports of the
m—— traffic control device and shall not be suspended above ground level or
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Contractor shall use crashworthy supports as shown on the BC stondord sheets, hung with rope, wire, chains or other fosteners. Sandbags shall be placed
TLRS standard sheets or the CWZTCD Iist. The signs shall meet the required mounting along the length of the skids to weigh down the sign support.
USAGE COLOR SIGN FACE MATERIAL heights shown on the BC, or the SMD standard sheets during construction. This work 8. Sondbags shall NOT be placed under the skid and shall not be used to level Bc (4 ) - 2]
BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs. sign supports placed on slopes. FILE: bc-21. dgn on: TXDOT [ck: TxDOT Jow: TxDOT [ck: TxDOT
BACKGROUND ORANGE TYPE By OR C SHEETING 6. Any sign or traffic control device that is struck or damaged by the Contractor FLAGS ON SIGNS ©71xD0T November 2002 ConT [secT 108 HIGHWAY
g [cesevo s somen [wire [ Tvee s on ¢ sieEring o o e oo oo v, s e e mosloeny | 1+ Lot oy pe use to row attention to vorning sions. wen uses, e 109 e B i K R B
. be 16 inches square or larger and shall be orange or fluorescent red-orange in 9-07 - DIST COUNTY SHEET NO.
=
SE LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to [tem 502. color. Flags shall not be allowed to cover any portion of the sign face. 7-13  5-21 on Pe— s
|
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% Maximum 24" 2x6 Sign D Sign
% Maximum x4 7 = 12 sq. ft. of L N 4 ki 4 Post : Post—
21 sqg. ft. of "’°°$ I I sign face %6 o : )
: pos
/ sign face _/ 2x6\§ 27 \\ _ 2%6 (003 5
e H
gs 8 & : :
N H oS . ‘
o 2 « / [ »ﬂ ]
o2 % %4x4 i ] it e H e
26 . wood M 60 x €l¢] desirabie ol desiraple
6°% 72" block block HE H
9,8 post l P HE : 18"
éfr " [ ?{ 34" min. in Optional I?';
LF H H . " HR strong soils, | reinforcing NH
06 X %4x4 Length of skids may 48" s rong sol’s, HH
Z:§ T Top w;od be increased for minimum HE 55" min, in slee\“/e—>: f 34" min. in Base
A See BC(4) ost additional stability. HH weak soils. (/2 !(]I’ger o strong soils, See the CWZTCD Post
E P HH than sign 11 woe s for embedment.
6= 8 for sign 2x4 x 40" Top K post) x 18" e 55" min. in
:.‘3'; 30 height 24" J/ See BC(4) Anchor Stub o sl weak soils.
N = . - . " ul oo e
2682 requirement - 2x6 fg;i;gn 2_“1r / x4 broce (174" 1arger |3|° Anchor Stub HH
+- QAo . ofe " sle
gav requirement 3/8" bolts w/nuts than sign o (174" larger |ajs
Lo I " " $) ——| ¢ thon sign HH
€08 1 NI m Ll 0 z or 3/8" x 3 1/2 g pos HF H i
088 - B [=— V¥ <7 (min.) log e HH pos HH
Cob \ ‘\t screws N
-— 0
LQO
g&> 40" 36" Front 4x4 block 4x4 block . OPTION 1 (AOPJIONSE b) OPTION 3
N - - (Direct Embedment) nchor Stul (Anchor Stub and Reinforcing Sleeve)) WING CHANNEL
28w Front Side Side WING CHANNEL
St PERFORATED SQUARE METAL TUBING Lug)o-ls eldlcoer{gﬁ:re
ISF]
233 SKID MOUNTED WOOD SIGN SUPPORTS GROUND MOUNTED SIGN SUPPORTS
X L
[ ]
Ll % LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS
o5 ® Refer to the CWZTCD and the manufacturer’s installation procedure for each type sign support.
£>5 The maximum sign square footage shall adhere to the manufacturer’s recommendation.
~3 8 Two post installations can be used for larger signs.
O+
o
Eg:c:: 16 sq. ft. or less of any rigid sign WEDGE ANCHORS
e 9 sq. ft. or less- substrate listed in section J.2.d of Both steel and plastic Wedge Anchor Systems as shown
>Q06 1 Omm' ex,r;, ded the CWZTCD, except 5/8" plywood. on the SMD Standard Sheets may be used as temporary
Stn " uded 172" plywood is al lowed. sign supports for signs up to 10 square feet of sign
wdb fthinwal | plostic face. They may be set in concrete or in sturdy soils
~ sign only if approved by the Engineer. (See web address for
vgo s “Traffic Engineering Standard Sheets" on BC(1)).
S . @ 3/8" x 3" gr. 5 bolt
coe o (2 per support) joining
Ouw C .
1;,:*5 ° sign panel and supports OTHER DES I GNS
2%2 MORE DETAILS OF APPROVED LONG/INTERMEDIATE
£ro . AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
35 ° CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
o v
acC " "
£882 4 1200 pagy X 11 foot GENERAL NOTES
ég_g_-g [ (DO NOT SPLICE) 13/4" x 1 3/4 " x 129" @3/8 " X 3" gr. |1. Nails may be used in the assembly of wooden sign
aFof N (hole to hole) 12 ga. support . Tuppor'rs, but 3/2" bo(lj’rs with nuTs_o: 3/8"f).( 3Il/2"
E '5“6 l 1 3/4" galv. round telescopes into sleeve 13/4" x13/4 " x 129" B cggﬂ:g:?:: must be used on every joint for fing
N with 5/16" holes : (hole to hole) )
:: or 1 3/4" x 1 3/4 . . . ~ 12 ga. square 2. No more than 2 sign posts shall be placed within a
n square tubing 1374 " x 1374 " x 52" (hole > per forated 7 ft. circle, except for specific materials noted on the
Ll to hole) 12 ga. square perforated tubing upright CWZTCD List.
Upright must M1l N — tubing diagonal brace ot
+e|e§cope to . N [e o o o #)e o o o o Q . - 3. When project is completed, all sign supports and
provide 7 height 0 Completely welded foundations shall be removed from the project site.
above pavement « | 2" x 2" x 59" . is wi i idi .
p 8 13/4" x13/4" x 32" (hole . thole to hole) around tubing This will be considered subsidiary to ltem 502
to hole) 12 ga. square perforated S 12 go. perforated
tubing cross brace v tubing skid 2" x 2" x 8" X See BC(4) for definition of "Work Duration."
(hole to hole)
3/8" X 4-1/2 ar 12 go. square ¥ ¥ Wood sign posts MUST be one piece. Splicing will
or. R _]{ perforated NOT be ol lowed. Posts shall be painted white.
5 BOLT (TYP.) N ~ tubing sleeve
N > | . | welded to skid [0 See the CWZTCD for the type of sign substrate
pin ot angle - o 60 | that can be used for each approved sign support.
needed to =~ N
match sideslope
36" SHEET 5 OF 12
2.5 ® Traffic
;’ L_}S_afe_ty
o Welds to start on 7 . ivision
Te D {1/ t of Tr tat
. opposite sides I exas Department of Transportation Standard
o going in opposite
N directions. Minimum 8"
o weld, do not -2" x 2" x
! bock £i11 puddle. 12 ga. BARRICADE AND CONSTRUCTION
| : &7 upright
RN T | E— TYPICAL SIGN SUPPORT
weld——_ NPk weld starts here
starts
here , weld | 5°
SINGLE LEG BASE 32 BC(S5)-21
Sige View FILE: bec-21.dgn on: TxDOT |cm Tx00T|om TxDOT |ck: TxDOT
(©71xD0T November 2002 CconT [secT 108 HIGHWAY
, SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS e
frtr 9-07  8-14 oIsT COUNTY SHEET NO.
== % LONG/ INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 7-13  5-21 on P o— -
i)
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WHEN NOT [N USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . s o
(The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
~C 1. The Engineer/Inspector shall approve all messages used on portable . .
5."9' changeable message signs (PCMS) . Ph(]se ] H Cond i '|' i on |_ i S'l's PhGSG 2: POSS | b I e Componen'l' L | STS
55 2. Messages on PCMS should contain no more thon 8 words (about four to
Z fugh'r“cwqrof'rers per word), not including simple words such as "TO, . Action to Take/Effect on Travel Location Warnin x x Advance
£33 FOR, " "AT," etc. Road/Lane/Ramp Closure List Other Condition List . . ning : :
§:§ 3. Messages should consist of a single phase, or two phases that List List List Notice List
L alternate. Three-phase messages are not allowed. Each phase of the
g+ message should convey a single thought, ond must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
06" itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
Z:§ Use the word "EXIT" to refer to an exit ramp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
kv "EXIT CLOSED." Do not use the term "RAMP."
il -4 Always use the route or in‘fers'rﬂ'r? designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
P nen’in use, e botram of o stationary PO messoge ponel should be CLOSED CLOSED XXXKFT NARROWS NEXT XXXXX RAILROAD SPEED Xx
= i . i -
_::)éqw:: o minimun 7 feet above the roodway, where possible. AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
QoL The message term "WEEKEND" should be used only if the work is to —
Esg start on Saturdaoy morning and end by Sundoy evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
28 Actual doys ond hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY
,5,,,% is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
- The Engineer/Inspector may select one of two options which are avail-
Las able for displaying a two-phase message on a PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
580 displayed for either four seconds each or for three seconds eoch. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E US XXX SPEED MAY XX
St Do not "flash" messages or wor:ds mcluqed in g message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
0232 should be steady burn or continuous while displayed.
gxpe . Do not present redundant information on a two-phase message; i.e.
X L ’ 9 -
i keeping two |ines of the message the same and changing the third Iine. CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
SRS . Do not use the word "Danger” in message. LANE LANE GRAVEL LANES USE FOR T0 LANE XX PM -
o . Do not display the message "LANES SHIFT LEFT" or “LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
+89 on a PCMS. Drivers do not understand the message.
P . Do not disploy messages that scroll horizontally or vertically across NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
ol the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS T0 CAUTION FRI-SUN
“E’:E . The following table Iists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
ooy are acceptable for use on a PCMS. Both words ino Phrose must be
Y disployed together. Words or phrases not on this Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
wdh abbreviated, unless shown in the TMUTCD. LANES CLOSED PAST NEXT DELAYS T0 SAFELY T0
— _E . PCMS character height should be at least 18 inches for trailer mounted
o6 units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
5°% should be legible from at least 600 feet at night and 800 feet in
255 daylight. Truck mounted units must hove o choracter height of 10 inches EXIT RIGHT LN BUMP Us XXX REDUCE END DRIVE NEXT
E:g Endhmll.u§+ befl:gnl:lehfr?rg g'r Ieai'r 420 fe(:;r]. boord rother ih CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
oS o " lers or rignt jostifieq. oo oc o The Message beard rather Than CLOSED X MILES XXX FT USE CARE AUG XX
[ . If disabled, the PCMS should defoult to on illegible display that will
u—E‘o‘ not alarm motorists ond will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
6,2 PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
2898 bors is appropriote. CLOSED TUE - FRI XXXX FT * ROUTES WORKERS XX AM
x®o+
wdDEW
=
X X N1
<l XXXXXXXX STAY
A= _C
w2 WORD OR PHRASE | ABBREVIATION || WORD OR PHRASE | ABBREVIATION CEIE)\S/ED ¥ LANES SHIFT in Phase 1 must be used with STAY [N LANE in Phase 2. LmE . % % See Application Guidelines Note 6.
[=] X 0
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
Best Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
;oglevcrd glﬁ\[;g nondo{ nggM 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT ond ALL can be interchanged as appropriate.
Cr'dq—i CANT N°"Tﬁ N 2. The 1st phase (or both) should be selected from the 2. Roadway designations IH, US, SH, FM and LP can be interchanged as
anno or "Rood/Lane/Ramp Closure List" and the "Other Condition List". appropriate.
Center _ CTR Nor thbound (route) N 3. A 2nd phase can be selected from the "Action to Toke/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can
Egggaruehon CONST AHD ;0”;'“0 :gING on Travel, Location, General Warning, or Advance Notice be interchanged as appropriate.
0d Phase Lists". 4, Highway names and numbers reploced as appropriate.
CROSSING XING Right Lane RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchonged as needed.
Detour Route DETOUR RTE Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
g° ':°* QONT Service Road SERV_RD 5. [f two PCMS are used in sequence, they must be separated by 7. FT ond MI, MILE ond MILES interchanged os appropriate.
£as rooteT E Shoul der SHLDR a minimum of 1000 ft. Each PCMS shall be Iimited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
Eastbound route STippery SLIP and should be understandable by themselves. 9. Distances or AHEAD can be eliminated from the message if @
| cmergency EMER South S 6. For advance notice, when the current date is within seven days location phase is used.
::::gﬁggy \E’ﬁ?::le E;ﬁR VEH gou'rzbound é;gu're) S of the actual work date, calendar days should be replaced with
= 2 = pee days of the week. Advance notification should typically be for
::g:zzzwtgne E?(EWI;N gfrgef leJN no more than one week prior to the work.
L 3 unday SHEET 6 OF 12
XXXX Feet XXXX FT Telephone PHONE
Fog Ahead FOG_AHD Temporar TEMP ® Traffic
Freeway FRWY, FWY | [Trotsdoy THURS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR =k Satety
E:?g‘g;y Blocked E‘g‘{ BLKD ;0 2?‘{'“*0‘"‘ IgA[F)WNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) I Texas Department of Transportation Standard
raffic
Hozordous Driving | HAZ DRIVING Trqve:ers TRVLRS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
gslzg"gggs Zg:e"'ﬂ' :35“” Tuesday TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION ARRICA A TRUCT
i - < 0
Vehtele T Tine Winofes TV TV OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
Highwoy A Vehicies (57 VER, VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- z Worning WARN
Loformotion [ Wednesday _ WD ___ FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT azéghf Limit z LIvI 1. When Full Matrix PCMS signs are used, the character height and legibility/visibility requirements shall be maintained as listed in Note 15 under "PORTABLE
Left LFT Westbound (route) W CHANGEABLE MESSAGE SIGNS" above. Bc (6) - 2]
Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the "Flagger Symbol"(CW20-7) are represented graphically on the Full Matrix PCMS sign ond, with the approval of the Engineer, it
Lane Closed LN CLOSED Will Not WONT shall maintain the legibility/visibility requirement I|isted above. FlLes bc-21. dgn on: TxDOT [ck: TxDOT [ow: TxDOT [cx: TxDOT
Lower Level LWR LEVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, and shall not substitute ©71x00T November 2002 CONT |secT 108 HIGHWAY
. Mgintenance MAINT for, or replace that sign. REVISIONS 6aa7 | 42 001 n 20, ETC
".39 Roadway 4. A full matrix PCMS may be used to simulate a flashing arrow board provided it meets the visibility, flash rate and dimming requirements on BC(7), for the 9-07 8-14 oist oY p——
<= designation # IH-number, US-number, SH-number, FM-number same Size arrow. 7-13  5-21
ow ODA ECTOR, ETC. 12
T00
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1. Barrier Reflectors shall be pre-qualified, and conform to the color and
refléc'rivn"ry requirements oprMS?SGO(I). IA st of prequalified Borrier LOW PROF ILE CONCRETE Arrow Boards may be located behind channelizing devices in place for a shoulder
Reflectors can be found at the Material Producer List web address Barrier Reflector on BARRIER (LPCB) USED toper or merging taper, otherwise they shall be delineated with four (4) chaonnelizing
shown on BC(1). 16" tall plastic bracket IN WORK ZONES devices placed perpendicular to traffic on the upstream side of traffic.
2. Color of Barrier Reflectors shall be as specified in the TMUTCD. The . .
. . LPCB is approved for use in work
z5s cost of the reflectors shall be considered subsidiary to Item 512. . .
§o : ubsidiary zone locations, where the posted 1. The Flashing Arrow Board should be used for all lane closures on multi-lane roadways, or Slow
o P speed is 45mph, or less. See moving maintenance or construction activities on the travel lanes.
o9 Roadway Standard Sheet LPCB. 2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions
5. or work on shoulders unless the "CAUTION" display (see detail below) is used.
5§99 3. The Engineer/Inspector shall choose all appropriate signs, barricades and/or other traffic
Leo R Max. spacing of barrier control devices that should be used in conjunction with the Flashing Arrow Board.
g o Barrier reflectors is 20 feet. 4, The Flashing Arrow Board should be oble to display the following symbols:
05" Reflectors Attach the delineators as per
Zvg manufacturer’s recommendations.
>
.G
Lo LOW PROFILE CONCRETE BARRIER (LPCB)
—C
<27 ° °
§ gé o. ° .o
$89 CONCRETE TRAFFIC BARRIER (CTB) o o
v f_’ 7] ° )
“od L . . See D & OM (VIA)
2co 3. Wnere traffic is on one side of the CTB, two (2) Barrier Reflectors ry ry OR Y
T "’§ shal | be mounted in gpproximately the midsection of each section of CTB. °o o
ggL An alternate mounting location is uniformly spaced at one end of each ° °
£20 CTB. This will allow for attachment of a barrier grapple without o o L °
o0w damaging the reflector. The Barrier Reflector mounted on the side of . ° ° ° ® °
w5 the CTB shall be located directly below the reflector mounted on top of Install @ minimum of .. ..
Y=-%7} the barrier, as shown in the detail above. 3 Barrier Reflectors
%53 4., Where CTB separates two-way traffic, three barrier reflectors shall be 0s per manufacturer’s 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION LJ L]
ol mounted on each section of CTB. The reflector unit on top shall have recommendat ions.
'q,%E two yellow reflective foces (Bi-Directional)while the reflectors on each
£25 side of the barrier shall have one yellow reflective face, as shown in ® ° ° ® ® °
N3 the detail above. . . L . DEL INEATION OF END TREATMENTS J o J e o o
2§ 5. When CTB separates traffic traveling in the same direction, no barrier ° e o o [ ] e © 06 0 O [ ] [ ] [ ] [ ]
oLy reflectors will be required on top of the CTB. ) ° () ) ) [ )
%’:8 6. Barrier Reflector units shall be yellow or white in color to match END TREATME;‘ES FOR ° ° ° ° ° °
58, the edgeline being supplemented. CTB‘'S U
28° 7. Moximum spacing of Barrier Reflectors is forty (40) feet. IN WORK ZONES DOUBLE ARROW R_IGHT/LEFT ARROW SEOUE:I?TKL(EIEEVRON
o5 8. Pavement markers or temporary flexible-reflective roadway marker tabs (rignt arrow shown; :
Lag shal | NOT be used as CTB delineation. End treatments used on CTB's in work zones left is similar) (right chevron shown;
ol6 9. Attochment of Barrier Reflectors to CTB shall be per manufacturer’s shal | meet the apppropriate crashworthy left is similar)
50+ recommendat ions. standards as defined in the Manual for " - . : : i
gég‘; 10.Missing or domaged Barrier Reflectors shall be reploced as directed Assessing Safety Hardware (MASH). Refer 5. E?gmoggUEémioglﬁgégyagoggé::ls of four corner lamps flashing simultaneously, or the Alternating
P by the Engineer. to the CWZTCD List for opproved end M A 7 il .
w0 11.Single slope barriers shall be delineated as shown on the above detail. 6. The straight line caution display is NOT ALLOWED.
0o o P freqtments and monufacturers. 7. The Flashing Arrow Board shall be capable of minimum 50 percent dimming from rated Iamp voltage.
Fral The flashing rate of the lamps shall not be less than 25 nor more than 40 flashes per minute.
3 8. Minimum lamp "on time" shall be approximately 50 percent for the flashing arrow and equal
00 . . .
L BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS 5, imervals of 25 percent for eqoh seasentigl phase of the floshing chevron.
E§§E 10. The flashing arrow display is the TxDOT standard; however, the sequential chevron
000 display may be used during daylight operations.
22 WARNING LIGHTS 11. The Flashing Arrow Board shall be mounted on a vehicle, trailer or other suitable support.
QHEE 12. A Flashing Arrow Board SHALL NOT BE USED to laterally shift traffic.
oS . . . 13. A full motrix PCMS may be used to simulate a Flashing Arrow Boord provided it meets visibility,
o xo 1. Worning lights shall meet the requirements of the TMUTCD. flash rate and dimming requirements on this sheet for the same Size arrow.
2. Warning lights shgll NOT b? ms'rol!ed or.1 barricades. . . . 14, Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roadway
3. Type A-Low Intensity Flashing Warning Lights are commonly used with drums. They are intended to warn of or mark a potentially hazardous to bottom of panel.
area. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "FL". The Type A Warning Lights shall
not be used with signs manufoctured with Type By or C; Sheeting meeting the requirements of Departmental Material Specification DMS-8300.
4. Type-C ond Type D 360 degree Steady Burn Lights are intended to be used in o series for delineation 10 supplement other traffic control REQUIREMENTS
5 o) devices. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "SB". MINIMUM
5. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices. TYPE MINIMUM | MINIMUM NUMBER o nr iy ATTENTION
6. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning |ight manufacturer will SIZE OF PANEL LAMPS DISTANCE : WHEN NOT IN USE, REMOVE
certify the warning Iights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights. - Flashing Arrow Boords THE ARROW BOARD FROM THE
7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B 30 x 60 13 3/4 mile shall be equipped with RIGHT-OF -WAY OR PLACE THE
8. The location of warning Iights and warning reflectors on drums shall be as shown elsewhere in the plans. c | 48 x 9 15 1 mile outomatic dimming devices. #s&gglgogigR?Eglgg ESQESEI%L
Type € Warning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS
approved substitute mounted on a 1. Type A flashing warning lights are intended to warn drivers that they are approaching or are in a potentially hazardous area.

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

3. A series of sequential flashing warning |ights placed on channelizing devices to form a merging taper may be used for delineation. 1f used,
the successive flashing of the sequential warning lights should occur from the beginning of the taper to the end of the merging taper in
order to identify the desired vehicle path. The rate of flashing for each light shall be 65 flashes per minute, plus or minus 10 flashes.

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

changes, on lane closures, and on other similar conditions. =
5. Type A, Type C and Type D warning lights shall be installed ot locations as detailed on other sheets in the plans. §® gg‘ﬂﬁ
6. Warning lights shall not be installed on @ drum that has @ sign, chevron or vertical panel. i Division
7. The maximum spacing for warning |ights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS ITexas Department of Transportation Standard

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

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING L IGHTS must meet the requirements outlined in the Monuo! for BARRICADE AND CONSTRUCT lON
1. A warning reflector or approved substitute may be mounted on a plastic drum as a substitute for a Type C, steady burn warning |ight at the Assessing Safety Hardware (MASH).

discretion of the Contractor unless otherwise noted in the plans. 2. E(::ZT ;ong. CWZTCD for the requirements of Level 2 or ARRO" PANEL’ REFLECTORS’

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

3, Sn e CHZICD. 3 Tihs are required on' reevoys unless orhervise nofed WARNING LIGHTS & ATTENUATOR

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

. . . in the plans.
Warning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. . . e
or sqSore.Mus'r hoveyu yel low . Squore substrotes must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 5 gonfrlg ?zgu}geﬁ’e;ﬁszgvg%;"ﬁ I:g*o;lch'; gﬁesoz:(;"):ﬂig
reflective surface area of ot leost gttaches to the drum. . . . . R . R without adversely offecting the work performance. BC ( 7) = 2]
30 square inches . The side of the warning reflector facing approaching traffic shall have sheeting meeting the color and retroreflectivity requirements for 6. The only reason o TMA should not be required is when o work [ 5o 21, agn o TxDOT [ows T00T [ TwDOT [oxs TxD0T
DMS 8300-Type B or Type C. B . i area is spread down the roodway and the work crew is an :
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©TxDOT_November 2002 CONT | SECT 408 HIGHHAY

S 8. The warning reflector should be mounted on the side of the handle nearest opproaching traffic. REVISIONS 6447 | 42 001 IH 20, ETC
W 9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. ‘:‘,’-0;/ g'lz': DIST COUNTY SHEET NO.
< - -1 -
ow oDA ECTOR, ETC. 13
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GENERAL NOTES

1. For long term stationary work zones on freeways, drums shall be used as Hondle 18" min
the primary channelizing device. Top should not 9/16° di (ty)
2. For intermediate term stationary work zones on freeways, drums should be ol low col lection : I;J-_ yp
~ used as the primary chonnelizing device but may be replaced in tangent of water or or rnoundlng
go sections by vertical paonels, or 42" two-piece cones. In tangent sections, debris | s1gns ond
W0 one-piece cones may be used with the approval of the Engineer but only warning lignts
o9 if personnel are present on the project at all times to maintain the 4" mox
25 cones in proper position ond location.
§5¢ 3. For short term stationary work zones on freeways, drums are the preferred 4" min
2 chanr}el izing device but may be rep!oced in tapers, 'rr(_msi'rions and tangent 8" max Each drum shall have
g': sections by ver'rlco! panels, two-piece cones or one-piece cones as (typ) a minimum of 2 orange fé
28 approved by the Engnnegr. . . ond 2 white stripes . L . .
4, Drums and all related items shall comply with the requirements of the using Type A or Type B _IB x_24 S_ngn . 12_ x 24
f current version of the '_'Texcs Manual on Uniform Traffic Control _Devices" retroreflective (Moximum Sign Dimension) Vertical P_anel
= twglggi and the "Compliant Work Zone Traffic Control Devices List" f+ mc;< sheeting with the Dic\?iec;lerron Dcrwilv-eav;a;)pspic:gsnln[;JTOTomefeI:p Lqunt;ﬂ ?ggfnzuzgwgugggggéz
. yp. . . ’ y i
é 5. Drums, bases, and related materials shall exhibit good workmanship and « ;c:zn:;.rlpe being R4 series or other _signs as approved travel way
g shall be free from objectionable marks or defects that would adversely | e by Engineer
e affect their appearance or serviceability. e
u 6. The Contractor shall have a maximum of 24 hours to replace any plastic EE
e drums |d?n'hf|ed for replacement by_'rhe Engineer/Inspector. The replace- Plywood. Aluminum or Metal sign
° ment device must be an approved device. i substrates shall NOT be used on
% GENERAL DESIGN REQUIREMENTS plastic drums
8 Pre-qualified plastic drums shall meet the following requirements: <—— Taper to allow
5 1. Plastic drums shall be a two-piece design; the "body" of the drum shall for stacking a N
=] be the top portion and the "base" shall be the bottom. minimum of 5 See Ballast
= 2. The body and base shall lock together in such a monner that the body drums & Note 3 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
separates from the base when impacted by a vehicle traveling at a speed ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal

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

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

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

6. The exterior of the drum body shall have a minimum of four alternating sheeting meeting the requirements of DMS-8300 Type A or Type B.

orange and white retroreflective circumferential stripes not less than COr'ﬁinuous smooth Diaggnol stripes on Vertical Panels shall slope down toword
4 inches nor greater than 8 inches in width. Any non-reflectorized 36" rail for hand trailing the intended traveled Iane.

space between any two adjacent stripes shall not exceed 2 inches in . .

width, 4, Other sign messages (text or symbolic) may be used as

approved by the Engineer. Sign dimensions shall not exceed
18 inches in width or 24 inches in height, except for the R9
series signs discussed in note B below.

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

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

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

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

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

kind is made by TxDOT for any purpose whatsoever.

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

DISCLAIMER:

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

Detectable Edge 6. Mounting bolts and nuts shall be fully engaged and
RETROREFLECTIVE SHEETING adequately torqued. Bolts should not extend more than 1/2
inch beyond nuts.
1. The stripes used on drums shall be constructed of sheeting meeting the
color and retroreflectivity requirements of Departmental Materials 7. Chevrons may be placed on drums on the outside of curves,

Specification DMS-8300, “"Sign Face Materials."” Type A or Type B
reflective sheeting shall be supplied unless otherwise specified

r locations, they may be placed on every drum or spaced not
in the plans.

on merging tapers or on shifting topers. When used in these
2" Max. more than on every third drum. A minimum of three (3)

2. The sheeting shall be suitable for use on and shall adhere to the drum should be used at each location called for in the plans.
surface such that, upon vehicular impact, the sheeting shall remain
adhered in-place and exhibit no delaminating, cracking, or loss of DETECTABLE PEDESTRIAN BARRICADES 8. R9-9, R9-10, R9-11 and R9-11a Sidewalk Closed signs which
retroreflectivity other than that loss due to abrasion of the sheeting 1. When existing pedestrian facilities are disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
sur face. relocated in a TTC zone, the temporary focilities shall be opproval of the Engineer.
detectable and include accessibility features consistent with
BALLAST the feotures present in the existing pedestrion facility. Refer
to WZ(BTS-2) for Pedestrion Control requirements for Sidewalk
1. Unbal lasted bases shall be large enough to hold up to 50 Ibs. of sand. ) 3&!5?;2225+3Ié’il—."’v','.‘ﬂfei‘."s‘ﬂi.°2‘.L§E‘.’??¥‘.’é'; ﬁé?iZTTS vse the SHEET 8 OF 12
This bose,. \!:hen filled with the t_aollos'r material, should weigh t_)e'rween closed sidewalk, a Detectable Pedestriaon Barricade shall be i ® Traffic
35 ’Irﬁs (mmnélgm) and 50 Jlrbsf (max:rr:ml)) . The bo(lj lost may ﬂeffTTdd'"umf- placed across the full width of the closed sidewalk instead ; gif;g’n
o three sandbags separate from the base, sand in a sand-filled plastic of a Type 3 Barricade. IT .
. . . . exas Department of Transportation
base, or other ballasting devices as approved by the Engineer. Stacking 3. Detectable pedestrian barricades similor to the one pictured P P Standard
of sandbags will be al lowed, however height of sandbags above pavement above, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. barriers, and wood or chain link fencing with a continuous
2. Bases with built-in ballast shall weigh between 40 Ibs. and 50 Ibs. detectable edging con satisfoctorily delineate o pedestrion
Built-in ballast can be constructed of an integral crumb rubber base or path. . . . BARR l CADE AND CONSTRUCT lON
a solid rubber base 4, Tape, rope, or plastic chain strung between devices are not
3. Recycled truck tire sidewalls may be used for ballast on drums approved getectable, do not comply with the design standards in fhe CHANNEL IZ l NG DEv l CES
for this t f bal last the CWZTCD Iist Americans with Disabilities Act Accessibility Guidelines
or this type ot ballast on the (W 1St. . (ADAAG)" and should not be used as a control for pedestriaon
4. The ballast shall not be heavy objects, water, or any material that movements.
would become hazordous to motorists, pedestrians, or workers when the 5. Worning lights shall not be attoched to detectoble pedestrion
drum is struck by a vehicle. barricades. Bc (8) - 2]
5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrian barricades should use 8" nominal barricade
holes in the bottoms so that water will not collect and freeze becoming rails as shown on BC(I(_)) provided that the top rail provides FILE: bc-21. dgn on: TxDOT |cm Tx[)OTlowx TDOT [cxk: TXDOT
a hazard when struck by a vehicle. [¢] srpoo+h continuous rail suitable for hand trailing with no @TxDOT Noverber 2002 P pr o prow——
splinters, burrs, or sharp edges.

6. Ballast shall not be placed on top of drums. REVISIONS oaa1 | a2 01 T 20, £1C
L 7. Adhesives may be used to secure base of drums to pavement. 4-03 8-14 i po— prv—
== 9-07 5-21 :
o 7-13 ODA ECTOR, ETC. 14
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1. The chevron shall be a vertical rectangle with a

. . 8 1o 12" 8" to 12" 8" to 12"
8" to 12 ° minimum size of 12 by 18 inches.

2"

f—=] e —
o 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
2 =4 change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be installed
z5 = — and provide additional emphasis and guidance for in close proximity to traoffic ond ore suitable for use on high or low
) © .| 2 18" vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spacing and
'EE 1" § e E g Min. hor izontal alignment of the roadway. placement is uniform ond in accordance with the “Texas Manual on Uniform
g See - See . e 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). . .
gog 4502 note 7 % 4» note 7 T f:’ side of a sharp curve or turn, or on the far side . Channelizing devices sh?wn on this sheet may r'mve a drnv?ot.)le, f|>.<ed or
Leo g © of an intersection. They shall be in line with por'rablc_e L?ose.' The requirement for self-righting channelizing devices must
g+p o b and at right angles to approaching traffic. be spec:f!ed in :rhe General No‘_res or other plon sheets. .
o5 4" o S Spacing should be such that the motorist always Channel izing devnce§ on self:rlgh’rlng suppor ts sr'lould be used in work zone
zZ«g VP-1R o Vv | has three in view, until the chonge in alignment areas where channelizing devices are frequently impacted by errant vehicles
s VP-1L ® S eliminates its need. or vehicle related wind qusts making alignment of the channelizing devices
S Surface ° | . L. difficult to maintain. Locations of these devices shall be detailed else-
25E Fixed Base 5 .. £ . 4. To be effective, the chevron should be visible where in the plans. These devices shall conform to the TMUTCD ond the
ont w/ Approved M;“m Roadway € /z'q'd ' & 36 for at least 500 feet. "Compliant Work Zone Traffic Control Devices List" (CNZTCD).
253 Adhesjve ase Surface 5 uppor _|LE"3 5. Chevrons shall be orange with @ black nonreflec- 4. The Contractor shall maintain devices in a clean condition and replace
HY A N Led N 7Y 74 I tive legend. Sheeting for the chevron shall be damaged, nonreflective, foded, or broken devices and bases as required by
oY, T retroreflective Type Bf or Type Cr conforming to the Engineer/Inspector. The Contractor shall be required to maintain proper
Y] .| =X= ‘self-righting W e e Departmental Moterial Specification DMS-8300, device spacing ond alignment.
E'Cg 18 - Support 12" minimum = unless noted otherwise. The legend shall meet the 5. Portable bases shall be fabricated from virgin and/or recycled rubber. The
'h'_, §° v Z’"b:g"‘em — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
2ab FIXED <P Fixed Base w/ Approved Adhesive 6. For Long Term Stationary use on tapers or 6. Pavement surfaces shall be prepared in o manner that ensures proper bonding
55 —_— (Driveable Base, or Flexible transitions on freeways ond divided highways, between the adhesives, the fixed mount boses and the pavement surface.
S+ (Rigid or self-righting) Support can be used) self-righting chevrons may be used to supplement :gzm:gafr_‘géé be prepored and applied according to the monufacturer’s
(o] H H I .
§3§ DRIVEABLE Plastic drums but not 1o replace plastic drums. 7. The installation and removal of channelizing devices shall not cause
o . detrimental effects to the final pavement surfoces, including pavement
] I Verticol Ponels (VPs) N to ch y surfc_lce discolc_)roﬂon or surface integrity. Dfiveable boses shall not be
QgL - Verticol Panels s) ore normally used to channelize CHEVRONS permitted on final pavement surfaces. The Engineer/Inspector shall approve
cg5 8" to 12" traffic or divide opposing lones of traffic. all application and removal procedures of fixed bases.
a2 o 12 2. VP's may be used in daytime or nighttime situations.
o= |<—>| They may be used ot the edge of shoulder drop-offs and
255 — other areas such as lane transitions where positive
Co¥* daytime ond nighttime delineation is required. The
L85 Engineer/Inspector shall refer to the Roadway Design
S8, Manual for additional requirements on the use VP's
ods 24" for drop-offs.
- 5E min . 3. VP’'s should be mounted back to back if used at the edge Minimum Suggested Maximum
vso - 3§ of cuts adjocent to two-way two lone roadways. Stripes posted| F \ Desirable Spocing of
-0 min. are to be reflective orange and reflective white and oo S%seeed ormulal  Taoper Lengths Chonne | izing
§o¢g should always slope downward toward the travel lane. =] g * % Devices
et 4. VP's used on expressways and freeways or other high Q 10" 17 12° on a on a
oS0 speed roodways, may have more than 270 square inches Q Offset|Offset/Offset|] Taper | Tangent
X 5 gfI;e‘rr_‘o;:fleche o:ea facing"lrrgml‘fic._-m table b 30 2] 150 165°| 180" 30 60’
¥ _ o . Self-righting supports are available with portable base. WS 7 7 7 g 7
uafa’é See "Compliont Work Zone Traffic Control Devices List" 35 |- 60 205[ 225' 245[ 35' 70[
085S (CWZTCD). . 40 265" | 295'| 320 40 80
g904 6. Sheeting for the VP’s shall be retroreflective Type A or 45 450°'| 495°'| 540 45° 90’
o0 Type B conforming to Depor'rrner]'rol Material Specification 50 50071 550°| 600 50° 700"
<£-z v DMS-8300, un_less noted o'rher_’wnse. . .
o oF (Riqi I 7. Where the height of reflective material on the vertical 55 _ 550’| 605'| 660" 557 1107
n L. 9id or self-righting panel is 36 inches or greater, a panel stripe of L=ws
o xo . ' 60 600| 660 | 720’ 60" 120"
6 inches shall be used. LONGITUDINAL CHANNELIZING DEVICES (LCD)
PORTABLE 65 650'| 715°| 780’ 65’ 130
— 1. LCDs are crashworthy, lightweight, deformable devices that ore highly visible, have good target value and 70 700°| 770'| 840" 70" 140
can be connected together. They are not designed to contain or redirect a vehicle on impact. - - -
VERTICAL PANELS (VPs) 2. LCDs may be used instead of a line of cones or drums. 75 750'| 825'| 900 75 150
3. LCDs shall be placed in accordance to application and installation requirements specific to the device, and 80 800'| 880°| 960" 80" 160"

used only when shown on the CWZTCD Iist.

4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers.

5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers
on BC(7) when placed roughly parallel to the travel Ianes.

6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
sheeting meeting the requirements for barricade rails as shown on BC(10). Ploce reflective sheeting
near the top of the LCD along the full length of the device.

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

SUGGESTED MAXIMUM SPACING OF
CHANNEL IZING DEVICES AND
MINIMUM DESIRABLE TAPER LENGTHS

1. Opposing Traffic Laone Dividers (OTLD) are
delineation devices designed to convert a
normal one-way roadway section to two-way
operation. OTLD's are used on temporary
12" CW6-4 centerlines. The upward and downward orrows

fe—— on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
K M N Panels traffic on either side of the divider. The
ted base is secured to the pavement with on 1. Water ballasted systems used as barriers shall not be used solely to channelize road users, but also to protect the
Q bq::fu*f:) i ack adhesive or rubber weight to minimize movement work space per the appropriate Monual for Assessing Sofety Hardware (MASH) crashworthiness requirements based on
. . : roadway speed and barrier application.
18" coused by a vehicle impact or wind gust. 2. Water ballasted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
4/’7 2. The OTLD may be used in combingtion with 42" or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings. ‘ ® Traffic
cones or VPs. 3. Water ballasted systems used as barriers shall be placed in accordonce to application ond installation requirements - E,S_afe.ty
Portable specific to the device, and used only when shown on the CWZTCD Iist. Texas Department of Transportation ivision
36" Fixed or, 3. Spacing between the OTLD shall not exceed 500 4. Woter ballasted systems used as barriers should not be used for a merging taper except in low speed (less than 45 MPH) I P P Standard
Driveable Base feet. 42" cones or VPs placed between urban areas. When used on a taper in o low speed urban area, the taper shall be delineoted ond the taper length
may be used, the OTLD’s should not exceed 100 foot spacing. should be designed to optimize rood user operations considering the available geometric conditions.
or may be . 5. When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be attenuated
mounted 4. Th(:IOTI;[.) ShT” bz °gg"g‘:_""+2 0 :r:ochrngn-h 0 as per manufacturer recommendations or flared to @ point outside the clear zone. BARR l CADE AND CONSTRUCT lON
on drunms. reflective legend. Sheeting for the sha

be retroreflective Type Bp or Type Cg conforming

; — / to Departmental Material Specification DMS-8300,
_ 0 ) unless noted otherwise. The legend shall meet

the requirements of DMS-8300.

CHANNEL IZING DEVICES

If used to chonnelize pedestrians, longitudinal channelizing devices or water ballasted
systems must have o continuous detectable bottom for users of long canes and the top
of the unit shall not be less than 32 inches in height.

BC(9) -21

HOLLOW OR WATER BALLASTED SYSTEMS USED AS Fie bo-21.dgn on: TxDOT [cks TxDOT [ow: TxDOT [cxs TxDOT
- OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS e T e
".LJ "_',J 9-07 8-14 DIsT COUNTY SHEET NO.
=in 13 52 opA ECTOR, ETC. 15
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TYPE 3 BARRICADES

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

Z5 2. Type 3 Barricades shall be used at each end of construction
S projects closed to all traffic.
5% 3. Barricades extending across a roadway should have stripes that slope
~e downward in the direction toward which traffic must turn in detouring.
€8 When both right ond left turns ore provided, the chevron striping may
2 slope downward in both directions from the center of the barricade.
5< Where no turns are provided at a closed road, striping should slope
= downward in both directions toward the center of roadway.
822 4. Striping of rails, for the right side of the roadway, should slope

N downward to the left. For the left side of the roadway, striping

A should slope downward to the right.

5. Identification markings may be shown only on the back of the
barricade rails. The maximum height of letters and/or company |0gos
used for identification shall be 1",

6. Barricades shall not be placed parallel to traffic unless an adequate

clear zone is provided.

Worning 1ights shall NOT be installed on borricades.

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

the use of sondbags with dry, cohesionless sond is recommended. The

sandbags will be tied shut to keep the sand from spilling ond to
maintain a constant weight. Sand bags shall not be stacked in a manner
that covers any portion of o barricade rails reflective sheeting.

Rock, concrete, iron, steel or other solid objects will NOT be

permitted. Sandbogs should weigh a minimum of 35 Ibs ond o moximum of

50 Ibs. Sandbags shall be made of a durable material that tears upon

vehicular impact. Rubber (such as tire inner tubes) shall not be used

for sandbags. Sandbags shall only be placed along or upon the base
supports of the device and shall not be suspended above ground level
or hung with rope, wire, chains or other fasteners.

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

o N

TxDOT assumes NoO responsi

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

Barricades shall NOT
be used as a sign support.

Minimum

Y & & & Ay
45 NN 7 foares
TYPICAL STRIPING DETAIL FOR BARRICADE RAIL

4’ min., 8 max.

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

20"

kind is made by TxDOT for any purpose whatsoever.
48"

DISCLAIMER:

20"

stiffener LV 4V 4V & & & & &
N

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

TYPICAL PANEL DETAIL
FOR SKID OR POST TYPE BARRICADES

Flat rail

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

ROAD
CLOSED

PERSPECTIVE VIEW

Roadway 6%9“
g .
-~ 5
= 35| 2
The three rails on Type 3 barricades G .
. X o
shal |l be reflectorized orange and 10° g 5 -
reflective white stripes on one side o= 4% @
facing one-way traffic and both sides m m m m S-S
for two-way traffic. ___________._———> [ ] § ; g
Barricade striping should slant L I 1 1l <8l 5
downward in the direction of detour. ; § "%P %
=]
E o .
— © x
. . @ ]
1. Slgns.shoulq be Tounfed on independent supp9r+s at a 7 foot 8' max. length Type 3 Barricades €3 2 el
mounting height in center of roadway. The signs should be a <2 P
minimum of 10 feet behind Type 3 Barricades. -

2. Advance signing shall be as specified elsewhere in the plans.

TYPE 3 BARRICADE (POST AND SKID)

NAME
ADDRESS
CITY
STATE
CONTRACTOR

G20-6T

PLAN VIEW

TYPICAL APPLICATION

1. Where positive redirectional
capability is provided, drums

may be omitted.

Plastic construction fencing

may be used with drums for

safety as required in the plans.

. Vertical Ponels on flexible support
may be substituted for drums when the
shoulder width is less than 4 feet.
When the shoulder width is greater
than 12 feet, steody-burn lights
may be omitted if drums are used.
Drums must extend the length

of the culvert widening.

n

w

Typical
Plastic Drum 4

PERSPECTIVE VIEW

These drums 5.
are not required
on one-way roadway

LEGEND

Plastic drum

Plastic drum with steady burn Iight
or yellow warning reflector

_;:\\\\
Steady burn warning Iight
or yellow warning reflector

Blele

Increase number of plastic drums on the
side of opproaching traffic if the crown
width makes it necessary. (minimum of 2
ond moximum of 4 drums)

© ©

PLAN VIEW
CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

N EET LA
I " min.
2" min,
I " min,
28"
min.
Two-Piece

Alternate

cones

CONES
min. orange
min.
min. white
min.
min. orange o
min. mox.
min. white 3" min,
42" 2" to 6
min. 3" min.
28"
min.

Tubulor Marker

One-Piece cones

30 Ibs.

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

42" 2-piece cones shall have a minimum weight of
including base.
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Alternate (][)
Approx. Drums, vertical panels or 42" cones Approx. (ID
| 50° | ot 50’ maximum spacing | 50° |
Min. 2 drums Min. 2 drums
or 1 Type 3 or 1 Type 3
barricade barricade
\l\\$> <][) STOCKPILE ‘?////
O o O 0
On one-way roads Desirable
downstream drums i H
or DWOI’I"'ICOde m:y be S*OC';E':);;?;:*'W Channelizing devices parallel to traffic
omitted here cleor zone should be used when stockpile is
) within 30’ from travel lane.
<&
=>
<= TRAFFIC CONTROL FOR MATERIAL STOCKPILES
('S

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

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

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

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

5. 28" cones and tubular markers are generally suitable for short duration and
short-term stationary work as defined on BC(4). These should not be used
for intermediate-term or long-term stationary work unless personnel is on-site
to maintain them in their proper upright position.

6. 42" two-piece cones, vertical panels or drums ore suitable for all work zone
durations

7. Cones or tubulor markers used on each project should be of the same size
and shape.

gta Traffic
- E,S_afe.ty
I Texas Department of Transportation s,;",’,ﬁ,’g:’d

BARRICADE AND CONSTRUCTION
CHANNEL IZING DEVICES

BC(10) -21

FILE: be-21.dgn on: TxDOT |chTx00T|owx TXDOT [ck: TXDOT
(©TxDOT November 2002 cont | sect 408 HIGHWAY
REVISIONS 6447 | 42 001 IH 20, ETC
9-07 8-14 DIST COUNTY SHEET NO.
7-13 5-21 DA ECTOR, ETC. 16
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Temporory Flexible-Reflective
WORK ZONE PAVEMENT MARKINGS Roadz:oy Morker Tobs DEPARTMENTAL MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
25 GENERAL REMOVAL OF PAVEMENT MARKINGS TRAFFIC BUTTONS DS~ 4300
"ég 1. The Contractor shall be responsible for maintaining work zone and 1. Pavement morkings that are no longer applicable, could create confusion TOP VIEW FRONT VIEW SIDE VIEW EPOXY AND ADHESIVES DMS-6100
~e existing pavement markings, in accordance with the standard or direct a motorist toward or into the closed portion of the roadway BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
8¢ specifications and special provisions, on all roadways open to traffic shall be removed or obliterated before the roadway is opened to traffic. E=======3 PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
G v ithin th limits wnl therwi tated in the plans. 27777/7/77/7 77/ -
L 22 within the CSJ 1imits uniess otherwise stated in the plans 2. The above shall not apply to detours in place for less than three . Vippismibsnnin
2+ 2. Color, patterns and dimensions shall be in conformance with the days, where flaggers and/or sufficient channelizing devices are used 2 TEMPORARY REMOVABLE, PREFABRICATED DMS-8241
gé'é "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). in Iieu of markings to outline the detour route. i PAVEMENT MARKINGS
eae . . . TEMPORARY FLEX REF T
28 | 3 Aditionar suppiemental povement marking details moy be found in the 3. Povement morkings sholl be removed fo the fullest extent possible, —— ROADIAY WARKER Tags T LECTIVE DMS-8242
o plans or specifications. so 0s not to leave a discernable marking. This shall be by any method - Adhesive pad
O--C TxDOT ificati t 77 for "Eliminati isti . f . eoe . .
<o= 4. Pavement markings shall be installed in accordance with the TMUTCD stgr?;zg EZrk)i(r[zgs 2220';0;:;;?“ Item 677 for "Eliminating Existing Height of sheeting A list of prequalified reflective raised pavement markers,
gag ond os shown on the plans. ) is usually more than non-reflective traffic buttons, roadway marker tabs and other
39 . . 4, The removal of pavement morkings may require resurfacing or seal 174" and less than 1", pavement markings can be found at the Material Producer List
§§; 5. Whe:_shor'rh'rTTm mo;kmgs_c:;ef;eqn;';ﬁgoonf:lhe Tlans, ghgr: '.relrm coating portions of the roadway as described in [tem 677. web address shown on BC(1).
markings shall conform wi e , the plans ond details as
[
028 shown on the Stondard Plan Sheet WZ (STPM). 5. Subject to the approval of the Engineer, any method that proves to be
£ successful on a particular type pavement may be used.
béé 6. When standard pavement markings are not in place and the roadway P pe P 4 STAPLES OR NAILS SHALL NOT BE USED TO SECURE
o3y is opened to traffic, DO NOT PASS signs shall be erected to mark 6. Blast cleaning moy be used but will not be required unless specifically TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER
'63: the beginning of the sections where passing is prohibited and shown in the plans. TABS TO THE PAVEMENT SURFACE
[ PASS WITH CARE signs at the beginning of sections where passing
"w“co‘,é is permitted. 7. Over-painting of the markings SHALL NOT BE permitted.
OoOxaw . .
Eiale 7. All work zone povement morkings shall be installed in occordance 8. léemt_)vol of raised pavement markers shall be as directed by the
2 . . " . "
.5 with [tem 662, "Work Zone Pavement Markings. ngineer. 1. Temporary flexible-reflective roadway marker tabs used as guidemarks
Lo .
2:’3% 9. Removal of existing pavement markings and markers will be paid for shal | meet the requirements of DMS-8242.
£ . . . "
29 directly in accordance with Item 677, "ELIMINATING EXISTING PAVEMENT T toil this sheet + . + + th
588 RAISED PAVEMENT MARKERS MARKINGS AND MARKERS, " unless otherwise stated in the plans. 2 Ezz?ng:rO(;rege:?gna;:dsrzgreggi‘roﬁi:: 'ggsz‘fiﬁg 223 ‘::gi?nzdizynof
§§§ 1. Raised pavement markers are to be placed according to the patterns 10. Black-out marking tape may be used to cover conflicting existing norTalllly required, however af the option °f the Engineer, either "A"
59, on BC(12), markings for periods less than two weeks when approved by the Engineer. or dB below maoy be imposed to assure quality before plocement on the
roadway.
é@; 2. All raised pavement markers used for work zone markings shall meet Y
wdb the requirements of [tem 672, "RAISED PAVEMENT MARKERS" and Departmental A. Select five (5) or more tabs at random from each lot or shipment
-k Material Specification DMS-4200 or DMS-4300. and submit to the Construction Division, Materials and Pavement
bge Section to determine specification compliance.
o
oLy . . . .
COQ B. Select five (5) tabs and perform the following test. Affix five
g:% PREFABRICATED PAVEMENT MARKINGS (5) tabs at 24 inch intervals on an asphaltic pavement in a
w3o 1. Removable prefabricated pavement markings shall meet the requirements straight line. Using a medium size passenger vehicle or pickup,
TXF of DMS-8241. run over the markers with the front and rear tires at a speed
.0 of 35 to 40 miles per hour, four (4) times in each direction. No
08 2. Non-remm_/oble prefabricoted pavement markings (foil bock) shall meet more than one (1) out of the five (5) reflective surfoces shall
085 the requirements of DMS-8240. be lost or displaced as a result of this test.
x v o+
3 JE® 3. Small design variagnces may be noted between tab manufacturers.
— 0w
;;'J—:;'é MAINTAINING WORK ZONE PAVEMENT MARKINGS 4. See Standard Sheet WZ(STPM) for tab placement on new pavements. See
nw e 1. The Contractor will be responsible for maintaining work zone pavement Stondard Sheet TCP(7-1) for tab placement on seal coat work.
a xo markings within the work Iimits.

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

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

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

3. The markings should provide a visible reference for a minimum
distance of 300 feet during normal daylight hours and 160 feet when
illuninated by gutomobile low-beam headlights at night, unless sight
distance is restricted by roadway geometrics. 2. All temporary construction raised pavement markers provided on a

project shall be of the some monufacturer.

FS

Markings failing to meet this criteria within the first 30 days after
placement shall be replaced at the expense of the Contractor as per 3
Specification [tem 662.

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

Guidemarks shall be designated as:
YELLOW - (two amber reflective surfaces with yellow body).
WHITE - (one silver reflective surface with white body).
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§® Traffic
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STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS
PAVEMENT MARKING PATTERNS

60" + 3" Type I1I-A-A Type Y buttons
: -
c
RAISED
: DOUBLE SASED L 12 Yo o o o o o o o&n o 070 o o
° 10 to 12" <5 " TypeIIAA MARKERS TO o 0o oo oo o o o o g o
‘ i 10 Te 12 oomoo ocoomo NO-PASSING y 4"
5 \ / noooniﬁgjgooonoooTn oogooo ooooo REFLECTORIZED L
- — PAVEMENT 4 to 12" x
o Ved LINE
g E:> Yel low T Yel low El\> Type 11-A-A Type Y buttons MARK INGS T
: Yel low
= REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
Type [-C , I-A 0{* II-A-A Type W or Y buttons
RAISED
SOLID EDGE LINE PAVEMENT O o o oo o o oo o o o o o o

MARKERS ]
. < Type A < LINES OR SINGLE e
& oo O ooo oaQ O OopmDooopmooonoooan NO—PASSING LINE REFFLAEVCELOERN[.I-ZED :

] T — — oo o0 oonQoo/o goagol jogonO gocgioa MARK INGS » .
|::> . Yel low Type Y 4 White or Yel low
4 to 8 buttons 6 to 8" Type I1-A-A

TxDOT assumes no responsibility for the conversion

T I-C
REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B ype — Type W buttons
WIDE RAISED 'R %
. .Yo/o o0 0 oo o o O o/o o O o
Pattern A is the TXDOT Standord, however Pattern B may be used if approved by the Engineer. PAVEMENT  1-2
Prefabricated markings may be substituted for reflectorized pavement markings. LINE MARKERS r‘:‘ © o o o o o oo o o o o o
g
(FOR LEFT TURN CHANNELIZING L INE REFLECTORIZED
CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS OR CHANNELIZING LINE USED TO e
DISCOURAGE LANE CHANGING.) whi+e
Type I-C 33": 3" Type [-C or I11-A-A 30"+/-3"
4 RAISED ooooaQ o o \Donon

a
CENTER PAVEMENT \i

, 5] 5
Type I-C or 1I-C-R <:| L INE MARKERS —10" —k 30 . Type W or

Type W buttons
gooonO oo O non/ oo ooodonO Y buttons

<5
<5 Type I'A\ Type Y buttons <5 OR

0oDoooHbDooo0D0000O00O0ONO0O0O0DO000D00000000M0000D0O0O0O0DM LANE REFLECTORIZED 20" + 1" ——]
] ] ]
PAVEMENT o u e
cDooomdo0O0O ooonooonooonooonoynooonooonooon LINE MARK INGS e 10" —} 30° | White or Yellow

[e]
o

OE|0OOE|OOOE|OOOE|OOODOOODO{ODOOODOOODOOODOO

WhHeL
——

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

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

> vellow o> Type I-A Type Y buttons BROKEN Type 1-C or 11-A-A
- \hite — —— —— oooon ooooo noq\_ oooon oooono (when required)
E‘,> V Type W buttons Type [-C or 11-C-R LINES
e TON 2L PAVLIENT tnk o opmooopmooopmoooOdOOOODOOOODOODOOOOQOOOODOOODOOOD palsED O a a a e a a a a a
& t v RAISED PAVEMENT MARKERS  \-Type [-C AUXILIARY wmess ° °© o o o o o o /; o
= Prefabr icated markings may be substituted for reflectorized pavement morkings. 3 9’ Type [-C or 11-C-R
3 OR
2 EDGE & LANE LINES FOR DIVIDED HIGHWAY LANEDROP 8"
REFLECTORIZED
LINE ecronizeo [ [ [ + [
MARK INGS 3’ 9’
<j Type W buttons |{/-Type I-C <:| I‘—’I‘—’l
— Whit /— — —— oooono gooooo \Z|OE|OE| goool oooono ooooa
1Te < Type 11-A-A Type Y buttons <5 REMOVABLE MARKINGS 5 £ 6" sy
v oonooo%onooonooonooono%nooonooonooonooon WITH RAISED ]
oonooodoooDmoooOmoooOmDOOOOOOODNOO0OOOOOOOOODOOOOD
> : PAVEMENT MARKERS k1o —k— 30/ !
; Yel low 1f raised pavement markers ore used .
—— WhH'e/— - — ooooo oooon _;fnon |:|0|:|0\ gooono goooa to supplement REMOVABLE markings, Raised Pavement Markers
EI,> E:> Type W buttons Type I-C the markers shall be applied to the
top of the tape at the approximate
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tape used for broken
. . . . . lines or at 20 foot spacing for L—,|
Prefabricoted markings moy be substituted for reflectorized pavement morkings. solid lines. This allows on easier 20 + 1’
removal of roised pavement markers Centerline only - not to be used on edge |ines
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS and tape. ' Y oe 1!
SHEET 12 OF 12
® Traffic
<3 Type W buttons Type I-C <1;| ;’ [.,sﬁ;seigyn
— — — — ooooo [a'elalela] _\|:me %on ooooo oooon I Texas Department of Transportation Standard
Swnite” <s

oooooo0nQ o oaQ 00E|000E|OOODOOODOOODOOODOOODOOOD

- - —§Ye..ow— oee Type 1Tonh oS BARRICADE AND CONSTRUCTION

— goooa goooo
600o0o0oondo0Booonoo08000000600% 000060800000 00.8 Raised povement markers used os stondard PAVEMENT MARKING PATTERNS
E‘,> |::> pavement markings shall be from the approved
— — — — oooon oooon _/l:l(onon oooon ool oo products list and meet the requirements of
> SSwhite”” £> E\_ Item 672 "RAISED PAVEMENT MARKERS. "
Type W buttons - .
Type 1-C BC(12) -21
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: bc-21.dgn on: TxDOT [ck: TxDOT [ow: TxDOT [cx: TxDOT
Prefabricated morkings may be substituted for reflectorized pavement markings. ©Tx00T_February 1998 CONT |SECT 408 HIGHWAY
o 1-97 9 OTMV_";S‘ZC"I‘S 6447 | 42 001 IH 20, ETC
E"é TWO-WAY LEFT TURN LANE 2-98 7-13 oisT COUNTY SHEET NO.
ou 11-02 8-14 ODA ECTOR, ETC. 18
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GENERAL NOTES FOR ALL ELECTRICAL WORK
1. The location of all conduits, junction boxes, ground boxes, and electrical services is 8. Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plons. Use only
~C diagrammatic and may be shifted to accommodate field conditions. a flat, high tensile strength polyester fiber pull tape for pulling conductors through
652 the PVC conduit system. When galvanized steel RMC elbows are specifically called for in
« 2. Provide new and unused materials. Ensure that all materials and installations comply with the plans and any portion of the RMC elbow is buried less than 18 in., ground the RMC
:g the applicable articles of the National Electrical Code (NEC), TxDOT standards and elbow by means of o gr0t'Jnding bushing on a rigid metal ex+ensior_\. Grognging of the rigid
£6 . specifications, National Electrical Manufacturers Association (NEMA), and are listed by metal elbow is not required if the entire RMC elbow is encased in o minimum of 2 in. of
§°9 Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLS such concrete. PVC extensions are allowed on these concrete encased rigid metal elbows. RMC or
22 as Canadian Standard Association (CSA), [ntertek Testing Services NA Inc., or FM Approvals PVC elbows are subsidiary to various bid items.
g+ 9 LLC can be considered equivalent to UL. Where reference is made to NEMA |isted devices,
05" International Electrotechnical Commission (IEC) listed devices will not be considered an 9. When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal
z+5 acceptable equal to a NEMA |isted device. Acceptable devices may have both a NEMA and IEC conductors according to Item 622 “Duct Cable." At the Contractor’s request and with approval by
el listing. Faulty fabrication or poor workmanship in any material, equipment, or installation the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
o is justification for rejection. Replace or reinstall rejected material or equipment at no conduit bid under Item 618. Ensure bored HDPE substituted for PVC is schedule 40 and of the same
L5 additional cost to the Deportment. size PVC called for in the plans. Ensure the substituted HDPE meets the requirements of Item 622,
Py except that the conduit is supplied without factory-installed conductors. Make the transition of
253 3. Miscel laneous nuts, bolts and hardware, except for high strength bolts, may be stainless the HDPE conduit to PVC (or RMC elbow when required) at the bore pi‘!‘. I?I’ovide conduit of the size
ba? steel when plans specify galvanized, provided the bolt size is', in. or less in diameter. and schedule ags shown on the plans. Do not extend substituted conduit into ground boxes or
°ey foundations. Provide PVC or galvanized steel RMC elbows as called for at all ground boxes and
.8 4. Provide the following test equipment as required by the Engineer to confirm compliance with foundat ions.
gcg the contract and the NEC: voltmeter, ammeter, megohm meter (1000 vol+ DC), ground resistance . . . . .
T‘i" tester, torque wrenches, ond torque screwdrivers. Ensure all equipment has been properly 10. Use +wo—ho|_e s+rcp§ when supporting 2 in. and Iargelf conduits. On electrical service poles,
5. calibrated within the last year. Provide calibration certification to the Engineer upon properly sized stainless steel or hot dipped galvanized one-hole standoff straps are allowed on
-ggz request. Operate test equipment during inspection os requested by the Engineer. the service riser conduit.
cC +
"w“co';é 5. I[nstall grounding as shown on the plans and in accordance with the NEC. Ensure all metallic B. CONSTRUCTION METHODS
oxo conduits; metal _poles; luminaires; and metal enclc_)sures are bondeg to the equipment grounding
2 conductor. Provide stranded bare copper or green insulated grounding conductors. Ground rods, 1. Provide and install expansion joint conduit fittings on all structure-mounted conduits at
T -0 connectors, and bonding jumpers are subsidiary to the various bid items. the structure’s expansion joints to allow for movement of the conduit. In addition, provide
o . . . . . . and install expansion joint fittings on all continuous runs of galvanized steel RMC conduit
89 6. When required by the Engineer, notify the Department in writing of materials from the external Iy exposed on structures such as bridges at maximum intervals of 150 f+. When
20¢ Material Producers List (Mll’L) intended for use on each project. Prequalified materials are requested by the project Engineer, supply manufacturer’s specification sheet for expansion
02 L listed on the MPL on TxDOT's website under "Roadway Illumination ond Electrical Supplies. joint conduit fittings. Repair or replace expansion joint fittings that do not allow for
2%0 No substitutions will be allowed for materials on this list. movement at no additional cost to the Department. Provide the method of determining the
58 amount of ex?onsion to -_rhe Engin(_eer upon request. Do not use LFMC or LFNC as a substitute
296 CONDUIT for the required expansion conduit fittings.
oL w
K a*g' A. MATERIALS 2. Space all conduit supports at maximum intervals of 5 ft. Install conduit spacers when
o?5 attaching metal conduit to surface of concrete structures. See "Conduit Mounting Options”
5 0% 1. Provide conduit, junction boxes, fittings, and hardware as per TxDOT Departmental Material on ED(2). Install conduit support within 3 ft+. of all enclosures and conduit terminations.
o5y Specifico+ion_ (DMS) IIOI_SO "Conduit" and Item 618 "Conduit" of_TxDOT's "S+0ndorc_j §pecifico1_-ions . .
S« c For Construction And Maintenance Of Highways, Streets, And Bridges," latest edition. Provide 3. Do not attoch conduit supports directly to pre-stressed concrete beams except as shown
050 conduits listed under Item 618 on the MPL under "Roadway Illuminotion and Electrical Supplies." specifically in the plans or as approved by the Engineer.
280 Provide conduit types according to the descriptive code or as shown on the plans. Do not . . . L.
£- 5 substitute o+her_+ypes of c_:onguHs for those shown. l_’rovide quuid-_righ-r fle>_<ib|e me’_rol conduit 4, Un!ess o‘rher\ylse shown on the plans, jack or bore_condun'r p[cced beneath exns‘rnr}g roadways,
« 25 (LFMC) when flexible conduit is called for on galvanized steel rigid metallic conduit (RMC) driveways, sidewalks, or after the base or surfacing operotion has begun. Bockfill and
o v systems. Provide liquidtight flexible nonmetallic conduit (LFNC) when flexible conduit is compact the bore pits below the conduit per Item 476 "Jacking, Boring, or Tunneling Pipe
E3§§- called for on polyvinyl chloride (PVC) systems. or Box" prior to installing conduit or duct cable to prevent bending of the connections.
wIEW
Zoon 2. Provide galvanized steel RMC for all exposed conduits, unless otherwise shown on the plans. 5. When placing conduit in the sub-grade of new roadways, backfill all trenches with excavated
SET¢ Properly bond all metal conduits. material unless otherwise noted on the plons. When plocing conduit in the sub-base of
w er new roadways, backfill all trenches with cement-stabilized base as per requirements of
3 %5 3. Unless otherwise shown on the plans, provide junction boxes with a minimum size as shown in Items 110 "Excavation"”, 400 "Excavation and Backfill for Structures”, 401 "Flowable
the following table, which applies to the greatest number of conductors entering the box Backfill", 402 "Trench Excavation Protection”, and 403 "Temporary Special Shoring."
through one conduit with no more than four conduits per box. When a mixture of conductor
sizes is present, count the conductors as if all are of the laorger size. For situgtions 6. Provide and place warning tape approximately 10 in. above all trenched conduit as per Item 618.
not applicable to the table, size junction boxes in accordance with NEC.
7. During construction, temporarily cap or plug open ends of all conduit ond roceways immediately
after installation to prevent entry of dirt, debris and animals. Temporory caops constructed of
durable duct tape are allowed. Tightly fix the tape to the conduit opening. Clean out the
AWG | 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS conduit and prove it clear in accordance with Item 618 prior to installing any conductors.
#1 10" x 10" x 4 12" x 12" x 4 16" x 16" x 4 8. Ensure conduit entry into the top of any enclosure is waterproof by installing conduit sealing
#2 8" x 8" x 4" 10" x 10" x 4" 12" x 12" x 4" hubs or using boxes with threaded bosses. This includes surface mounted safety switches, meter
B .. B B .. B B .. .. cans, service enclosures, auxiliary enclosures aond junction boxes. Grounding bushings on water
#4 8" x8" x4 10" x 10" x 4 10" x 10" x 4 +ight sealing hubs are not required.
#6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4"
" " " " " " " " " 9. Fit the ends of all PVC conduit terminations with bushings or bell end fittings. Provide ond
=8 8" x8 x4 8" x8 x4 8" x8" x4 install a grounding type bushing on all metal conduit terminations.
. . . . 10. Install a bonding jumper from each grounding bushing to the nearest ground rod, grounding lug,
4. Junction boxes with an infernal volume of less thon 100 cu. in. and supported by or equipment groSnding conductor. Ensure ol? bonding jumpers ore -rhegsome size os the quipmgnf
entering raceways must have threaded entries or hubs identified for the intended grounding conductor. Bonding of conduit used as a casing under roadways for duct cable is not
purpose and supported by connection of two or more rigid metal conduits. Secure required, if the duct extends the full length through the casing.
conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all ® Traffic
conduit entries are on the same side. Mechanically secure all junction boxes with 11. At all electrical services, install a 6 AWG solid copper grounding electrode conductor. =4 Operations
an internal volume greater than 100 cu. inches. ITexas Department of Transportation sDt’a‘;lrﬂgfd
. . . . . 12. Place conduits entering ground boxes so that the conduit openings are between 3 in. and 6 in.
5. Provide hot dipped galvanized cast iron or sond cast aluminum outlet boxes for from the bottom of the box. See the ground box detail on sheet ED(4).
junc‘_rion boxes cor_w'rcining only 10 AWG or_IZ AWG conductors. Do not use die cast
aluminum boxes. Size outlet boxes according to the NEC. 13. Seal ends of all conduits with duct seal, expandable foam, or by other methods approved by
. . . . . . the Engineer. Seal conduit immediately after completion of conductor installation and pull
6. Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT) tests. Do not use duct tape as a permanent conduit sealant. Do nmot use silicone caulk as a ELECTRICAL DETAILS
unless specifically required by the plaon sheets. When EMT is called for, provide conduit sealant.
junction boxes made from galvanized steel sheeting, |isted and approved for outdoor CONDU l TS & NOTES
use, unless otherwise noted on the plans. Size all galvanized steel junction boxes 14. File smooth the cut ends of all mounting strut and conduit. Before installing, paint the field
in accordance with fthe NEC. Provide junction boxes for IMC conduit systems fthat meet cut ends of all mounting strut and RMC (threaded or non-threaded) with zinc rich paint (94% or
the some requirements for junction boxes used with RMC systems. more zinc content) to alleviate overspray. Use zinc rich paint to touch up galvanized material ED(1)-14
. . . . . as allowed under Item 445 “Galvonizing. " Do not paint non-galvanized material with @ zinc rich
7. P:gwd? PvC -Jrugc-ho:hbox?s intended for outdoor use on PVC conduit systems, unless paint as an alternative for materials required to be galvanized. FILE: edl-14.dgn on: [ox: [ow: X
otherwise noted on e plans. @TxDOT October 2014 CONT | SECT JoB HIGHWAY
I REVISIONS 6447 | 42 001 IH 20, ETC
E I-_I|J DIST COUNTY SHEET NO.
g: ODA ECTOR, ETC. 19
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Conduit Spacer

(mounting shoe) Strut Type

Stainless steel
. . . or hot dipped . ‘
E—(F_ Girder | | € Girder—! Bridge galvanized . ‘é 55

Deck ;}\

—|%<— Concrete
: Structure

Pa) .
: i : H Conduit Stra

% | | ] | [ §esion treners | | | : ° %' Stoiniess
5 - ¢ %" Diameter e +—— Concrete steel expansion
- | ) 8 S | ! i Structure anchor. Anchor
t : B ) . - . delp‘rh 1" min.,
: I | b i Rigid Metal -" | I ggT;gé?g:g %——stainless steel Conduit 1 %2" max.
g . Conduit (RMC)E : ~ malleable ?xp"”s'g”f”&hﬁ"" Conduit Mounting
o ) : ?| | conduit strap | & or conauit 72 Channel (B-Iine,
=z | K] Conduit F; , : up to 1 V4" use Kindorf, Unistrut

. =  Clamp ~——See "HANGER \] - /a" dia. anchor. or equal) (Hot dip

| ASSEMBLY DETAIL : For conduits 1 '2" galvanized)

P 1IN AN N = ! to 2" use %" dia.
i T\ | anchor.  Anchor
. Conduit Mounting |’ ! ?eﬁz‘rp nqu.mm”
| Channel |
| |
i i CONDUIT MOUNTING OPTIONS

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

TxDOT assumes no responsibility for the conversion

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

Min Min

x "SPAN" 6"
—
‘ Varies ‘
T 1

<

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

v
[
>
o
o
]
B
5 Wing Wall .
= CONDUIT HANGING DETAIL Expansion
g Fitting
o
a
L
=]
[=%
g (— Bridge Deck
L 1 Z
8
= CONDUIT MOUNTING CHANNEL g
=) .
X “SPAN" WY x "H" B E "L Conduit
_ Wl - . PVC
S less than 2' 1 %" x 1 %" 12 Ga. Pef =2 V2|
o8 7o to2 6 |1 % x 1% | 120 %" Dia. Min-
£48 IR 8 a- Expansion
=
= 2" -6" to 3°-0" 5/ u Y . Anchor
<g2 3 1 %" x2 %" 12 Co Hex Nut, Split Lock
3 e Channels with round or short slotted hole . Washer & Flat Washer TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL
o x patterns are allowed, if the load carrying 1 Hex Nut
capacity is not reduced by more than 15%.
;/4"_ Threaded Coupler Nut
EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT
Hex Nut
1. Use torque controlled mechanical expansion anchors that are approved for
Rigid Metal use in cracked concrete by the International Code Council, Evaluation
Conduit (RMC) Service (ICC-ES). The chosen anchor product shall hove a designated
ICC-ES Evaluation Report number, aond its approval status shall be
%" Dia. maintained on the ICC-ES website under Division 031600 for Concrete
Threaded Anchor's.
Rod . . .
Conduit Hex Nut, Split Lock 2. Unless otherwise approved by the Engineer: ,do not use adhesive anchors;
Mount ing Washer & Square or do not use expansion anchors that are not included in the ICC-ES approval
Channel Oversized Cut Washer list; ond do not use expansion anchors that are only approved for use in
\ uncracked concrete.
N e AN B 3. Use anchors manufactured with stainless steel expansion wedges. Anchors
H =] T maonufactured with carbon steel expansion wedges are not al lowed. Anchor
=] = S N bodies can be either zinc-plated carbon steel or stainless steel. For -
=] L application in morine environment, both the anchor body and expansion g‘b Traffic
X \ == — — = = = wedge shall be stainless steel Operations
. . . Division
Conduit I Texas Department of Transportation Standard
Moun+ting Hex Nut, Split Lock 4. Install anchors as shown on the plans and in accordance with the anchor
e Channel Woshelrf é‘ F‘I)c';' chﬁ - manufacturer’s published installation instructions. Arrange a field
e demonstration test to evaluate the procedures and tools. The test shall
be witnessed and approved by the Engineer prior to furnishing anchors on
the structure. ELECTRICAL DE TA[LS
5. Prior to hole drilling, use rebar locator to ensure clearing of existing
deck strands or re%nforcemen-h Install cnchorr]s to ensure a minimum effective CONDUI T SUPPORTS
embedment depth, (Nef), as shown. Increase (Nef)as needed to ensure sufficient
HANGER ASSEMBLY DETAIL thread length for proper torqueing aond tightening of onchors.
6. Use anchors of minimum 1600 Lbs tensile copacity (minimum of steel, concrete ED (2) | ] 4 |
breakout, and concrete pul lout strengths as determined by ACI 318 Appendix D) [FlE: ed2-14.dgn on: TxDOT |ck: TxDOT fow: TxDOT |ck: TxDOT
ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT at the required minimum embedment depth (Mef). No lateral loads shall be ©71x00T October 2014 conT [secT| o AIGHmAY
e introduced after conduit installation. REVISIONS 6447 | 42 001 IH 20, ETC
E“j DIST COUNTY SHEET NO.
ow ODA ECTOR, ETC. 20
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ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION

1. Provide Type XHHW insulated conductors in accordance with Departmental Material

z5 Specification (DMS)11040 "Conductors" and Item 620 "Electrical Conductors." Provide

°a conductors as listed on the Material Producers List (MPL) on the Department web site

©% under "Roadway Illumingtion and Electrical Supplies” Item 620. Color code insuloted

~e conductors in conformance with the NEC. Identify grounded (nmeutral) conductors with

£ white insulation. Identify grounding conductors (ground wires) with green insulation

Se or bare conductors. Identify ungrounded (hot) conductors with any color insulation

sc except green, white, or gray. Keep color scheme consistent throughout the wiring

= system. Identify conductors 6 American Wire Gauge (AWG) and smal ler by continuous

28 color jacket. ldentify electrical conductors 4 AWG and larger by continuous color
jacket or by colored tape. When identifying conductors with colored tape, mork at

2 least 6 in. of the conductor’'s insulation with half laps of tape.

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

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

TxDOT assumes No responsi

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

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

B. CONSTRUCTION METHODS

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

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

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

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

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

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

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

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

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

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

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

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

C. TEMPORARY WIRING

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

Seal between
conductors with
hot melt+ adhesive
tape. Tape to
extend past end
of tubing by

Yg" to Ya"

Heat Hot mel+t
Shrink adhesive

TUbe—\ tape

"C" clamp
type connector

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

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

Vo to Va"

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

2" Min. 2" Min.

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

over lap over lap

SPLICE OPTION 1
Compression Type

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

GROUND RODS & GROUNDING ELECTRODES

A. MATERIAL INFORMATION

Seal between Heat

conductors with Hot '+ Shrink

hot melt adhesive or me Tube
adhesive

tape. Tape to +ape /F_Sp|i+ bolt

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

specific locations including electrical service, see individual plan sheets. extend past end

of tubing by
g to Yo"

B. CONSTRUCTION METHODS

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

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

Wraop split bolt
connector with
hot melt adhesive
tape to protect

heat shrink from 2" Min, 2" Min,
sharp edges over lap over lap

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

MMMMEE%MMMM

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

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

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

SPLICE OPTION 2
Split Bolt Type

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

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

Snap- | ock,

See through
mo lded cover

Traffic
Operations
Division
Standard

mo lded clamp 52223"®

I Texas Department of Transportation

Listed Screw Type
with gel-filled

insulating splice
cover

Set Screw/Lug
for making
connections
[ Al L Al

ELECTRICAL DETAILS
CONDUCTORS

ED(3)-14

breakgway devices. Trim waterproofing boots on breakawgy connectors to fit snugly FILE: ed3-14.dgn on: TxDOT kawahm TxDOT  |ck: TxDOT
around the conductor to ensure waterproof connection. Only one conductor may enter Tx00T _ October 2014 ConT | sect 108 1o

a single opening in a boot. Provide waterproof boots with the correct number of SPLICE OPTION 3 O REVISIONS 6447 | 42 001 IH omsvrc
oS openings. Leave unused openings factory sealed. Use prequalified breakaway connectors Listed Screw T i

:: as shown on the MPL. VI ype DIsT COUNTY SHEET NO.
ou ODA ECTOR, ETC. 21
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No. 3
Reinforcing No. 3 Ground
steel RiinTorcing box GROUND BOXES
stee _\
A. MATERIALS
25 ,—————:é _______ - [=—Class A IO R
%8 l 10" (typ) \ Concrete Apron R (2) 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
"65;: I | (when required) |‘—'| Apron-Ful | accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
»c A | 10" ! A Grounding - Depth of box Item 624 "Ground Boxes."
5° | (-I-yp)I bushing for . . .
Le L RMC. Bell end 2. Provide Type A, B, C, D, ond E ground boxes as shown in the plans, ond as Iisted on
g+ &T T i & i @) zZHgzZzZ311I= fitting for 9" Aggregate the Mo'rerlgl Produceljs LIIIST (MPL) on the Department web site under "Roadway IIlumination
%SL_’ I t PVC (4) fill (3) ond Electrical Supplies," Item 624.
2 | : Ground [ 3. Ensure ground box cover is correctly labeled in accordance with DMS 11070.
o box .
= I | Conduit or / Conduit 4. Provide larger ground boxes in accordance with Item 624 and as shown in the plans.
o —= " ell
2 on duct cable
g _ - - - — — _ ‘ ) B. CONSTRUCTION METHODS
54 I S -
o 1. Remove all gravel and dirt from conduit. Cap all conduits prior to placing aggregate
- 1 and setting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of
2 Item 302 "Aggregates for Surface Treatments." Ensure aggregate bed is in place and at
. PLAN VIEW SECTION A - A least 9 inches deep, prior to setting the ground box. Install ground box on top of
2 aggregate.
=}
73
4 2. Cast ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth
o
- APRON FOR GROUND BOX of concrete for the apron extends from finished grade to the top of the aggregate bed
g under the box. Ground box aprons, including concrete and reinforcing steel, are
X subsidiary to ground boxes when called for by descriptive code.

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

that ground box walls do not interfere with the installation of grounding bushings 3. Keep bolt holes in the box clear of dirt. Bolt covers down when not working in ground
or bell end fittings. boxes.

(2) Maintain sufficient space between conduits to allow for proper installation of bushing. 4. Install all conduits and ells in a neat and workmanlike manner. Uniformly space

conduits so grounding bushings ond bell end fittings can easily be installed.

(3) Place aggregate under the box, not in the box. Aggregate should not encroach on the
interior volume of the box. 5. Temporarily seal all conduits in the ground box until conductors are installed.

(4) Install a grounding bushing on the upper end of all RMC terminating in a ground box. 6. Permanently seal conduits immediately after the completion of conductor installation
Ground RMC elbows when any part of the elbow is less than 18 in. below the bottom of and pull tests. Permanently seal the ends of all conduits with duct seal, expandable
the ground box. Install a PVC bushing or bell end fitting on the upper end of all PVC foam, or other method as opproved. Do not use duct tape as a permanent conduit sealant.
conduits terminating in a ground box. Do not use silicone coulk as a sealant.

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

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

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

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

=
] GROUND BOX DIMENSIONS 9. If an existing ground box in the contract has a metal cover, bond the cover to the
= equipment grounding conductor with a 3 ft+. long stranded bonding jumper the same size
2 as the grounding conductor. The bonding jumper is subsidiary to various bid items.
E TYPE OUTSIDE DIMENSIONS (INCHES) Verify existing ground boxes with metal covers are shown on the plans, with notes
e (Width x Length X Depth) fully describing the work required.
10. If other ground boxes with metal covers are within the project |imits but are not part
A 12 X 23 X 1 of the contract, the Engineer may direct the Contractor to bond the metal covers,
identifying the specific boxes in writing. This work will be paid for separately.
B 12 X 23 X 22
11. Bond metal ground box covers to the grounding conductor with @ tank ground type lug.
C 16 X 29 X 11
D 16 X 29 X 22
E 12 X 23 X 17
Hole for Vo —L—-I
GROUND BOX COVER DIMENSIONS bolt with y — e " > Traftic
| = Operations
for head N IT D " tof Tr tati Division
TYPE DIMENSIONS  (INCHES) -El: 5 _L‘i _ —— exas Department of Transportation |  Standard
= = e . . J K -
H I J K L M N P . y | | I
f
A, B&E 23! 23 |1 13! 7 5! 13 2 |
' /4 3V |13% | 9% | ST | 1% For cover logo 1 Pt ELECTRICAL DETAILS

C&D 30 Vo | 30Va| VT2 | T |13 a| 6% | VK| 2 ong jooeling | GROUND BOXES

See DMS 11070

PLAN VIEW END SIDE
ED(4)-14
FILe: ed4-14.dgn on: TxDOT [ck: TxDOT Jows TxDOT [cx: TxDOT
GROUND Box COVER (©71xDOT October 2014 conT |secT 408 HIGHWAY
N REVISIONS 6447 42 001 IH 20, ETC
W oIST COUNTY SHEET NO.
ac oDA ECTOR, ETC. 22
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ELECTRICAL SERVICES NOTES

1.Provide new materials. Ensure installation and materials comply with the applicable
provisions of the NationalElectrical Code (NEC) and National Electrical Manufacturers
Association (NEMA) standards. Ensure materialis Underwriters Laboratories (UL) listed.
Provide and install electrical service conduits, conductors, disconnects, contactors,
circuit breaker panels, and branch circuit breakers as shown on the Electrical Service
Data chart in the plans. Faulty fabrication or poor workmanship in material, equipment,
or installation is justification for rejection. Where monufocturers provide warronties
ond guorontees os o customary trade practice, furnish these to the State.

SERVICE ASSEMBLY ENCLOSURE

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

MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS

1.Field drill flange-mounted remote operator handle if needed, to
ensure handle is lockable in both the "On" and "Off" paositions.

2.Type galvanized steel (GS) enclosures may be used for Type C panelboards
and for Type D and T services that do not use an enclosure mounted
photocell or lighting contactor. Provide GS enclosures in accordance with
DMS 11080, 11082, 11083, and 11084.

2.When the utility compony provides o tronsformer lorger thon 50 KVA,
verify that the available fault current is less than the circuit
breaker's ampere interrupting capacity (AIC) rating and provide

tation f he el i ili rovider to the Engineer.
2.Provide electricolservices in accordonce with Electricaol Details stondord sheets, documentation from the electric utility provi 9

Depar tmental Material Specification (DMS) 11080 "Electrical Services,"DMS 11081
"Electrical Services-Type A," DMS 11082 "Electrical Services-Type C," DMS 11083
"Electrical Services-Type D," DMS 11084 "Electrical Services-Type T," DMS 11085

3.Provide aluminum (AL) and stainless steel (SS) enclosures for Types A, C,
and D in accordance with DMS 11080, 11081, 11082, 11083, and 11084. Do
not paint stainless steel.

PHOTOELECTRIC CONTROL

c
2.2 "Electrical Services-Pedestal (PS)", and Item 628 "Electrical Services" of the . . . . 1.Provide photocellas listed on the MPL. Move, adjust, or shield the
5£ Standard Specifications. Provide electrical service types A, C, and D, as listed 4'F[')rr\%ld1?0%%d%sntgl 151%rsv|5ceD(()PrSK))tenclos_ure5 in occordonce with ED(I and photocell from stray or ambient night time light to ensure proper
-2 A A . " . provide GS pedestal services. If GS is shown \ ) L
oZ on the Material Producers List (MPL) on the Department web site under "Roadway in the PS descriptive code, provide an AL enclosure operation. Mount photocell facing north when practical. Mount_ top
28 llumination and Electrical Supplies," Item 628. Provide other service types as ' : of pole photocells as shown on Top Mounted Photocell Detail.
So detailed on the plans.
e
gsg 3.Provide all work, materials, services, and any incidentals needed to installa
o2 complete electricalservice as specified in the plons.
.
5 E | 4.Coordinate with the Engineer ond the utility provider for metering and complionce
Qs with utility requirements. Primary line extensions, connection charges, meter
:§_@ charges, and other charges by the utility company to provide power to the location = ELECTRICAL SERVICE DATA
o08E are paid for in accordance with Iltem 628. Get approval for the costs associated - - -
ov-32 with these charges prior to engaging the utility company to do the work. Consult Elec. Plan Service Service Safety Main Two-Pole Panelbd/ Branch Branch Branch KVA
38!‘_’ with the utility provider to determine costs ond requirements, and coordinate the Service Sheet Electrical Service Description Conduit |Conductors | Switch Ckt. Bkr. Contractor |Loadcenter Circuit Ckt. Bkr. Circuit Load
088 work as approved. D Number x x Size No./Size Amps | Pole/Amps Amps Amp Rating D Pole/Amps Amps
Egg 5.The enclosure monufacturer willprovide Master Lock Type 2 with brass tumblers SB 183 289 ELC SRV TY A 240/480 100(SS)AL(E)SF(U) 2" 3792 100 2P/100 100 N/A Lighting NB 2P/40 26 28.1
k] ] keyed *2195 for allcustom electrical enclosures. Installing Contractor is to Lighting SB 2P/40 25
2. provide Master Lock *2195 Type 2 with brass tumblers for "off the shelf" Under 1P/20 5
wg o enclosures. Master Lock "2195 keys ond locks become property of the State. €rpass
e Unless otherwise approved, do not energize electrical service equipment until
ﬁ",ﬁ locks are installed. NB Access 30 ELC SRV TY D 120/240 O0BO(NS)SS(E)TS(0) 1/," 3/%6 N/A 2P/60 100 Sig. Controller 1P/ 30 23 5.3
v g*; 6.Enclosures with externaldisconnects that de-energize all equipment inside the 30 Luminaires 2P/20 9
= e enclosure do not need a dead front trim. Protect incoming line terminations from CCTV 1P/20 3
EE‘g‘ incidental contact as required by the NEC.
E:E 7.When galvanized is specified for nuts, screws, bolts or miscellaneous hardware, 2nd & Moain 58 ELC SRV TY T 120/240 OOO(NS)GS(NISP(0) 1Y 3746 N/A N/A N/A 70 Flosh{ng Beacon 1 1P/20 4 1.0
5 g-‘-’ stainless steelmay be used. Flashing Beacon 2 1P/20 4
20y . . .
3‘2_3 8.Provide wiring and electrical components rated for 75°C. Provide red, black, * Example only, not for construction. Allnew electrical services must have
R ond white colored XHHW service entronce conductors of minimum size 6 Americon electrical service data chart specific to thot service as shown in the plans. Standord 3-prong
‘EEE Wire Gauge (AWG). Identify size 8 AWG conductors by continuous color jacket. . X o . - . " photocell
558 Identify electrical conductors sized 4 AWG ond larger by continuous color * x Verify service conduit size with utility. Size may change due to utility meter receptacle A ) )
§< % jacket or by colored tape. Mark at least 6 inches of the conductor's insulation requirements. Ensure conduit size meets the NationalELectrical Code. o Photocell Conduit mounting
a=c with half laps of colored tape, when identifying conductors. Ensure each service ond photoce channel(Unistrut,
_.,.8:0 entrance conductor exits through a separately bushed non-metallic opening in the Kindorf, B-line
£X2 weatherhead. The lengths of the conductors outside the weatherhead are to be or equal)
520 12 inches minimum, 18 inches maximum, or as required by utility. EXPLANATION OF ELECTR|CAL SERVICE DESCRIPTIVE CODE Hot dipped 9
2 alvanized,
& ﬁ%g 9.Allelectrical service conduit and conductors attached to the electrical service ELEC SERV TY X XXX/XXX XXX (XX) XX (X)) XX (X) gcst iron, T
Y, gﬁ including the riser or the elbow below ground are subsidiary to the electrical -T- T T T or sond cast
I ow service. For an underground utility feed, all service conduit and conductors after Schematic Type N 5"1 Mount Photocell
S & the elbow, including service conduit and conductors for the utility pole riser M aluminum outlet 6 " "
Q o= : p . i 6" to 8" measured
%’ £5 when furnished by the Contractor, willbe poid for separately. Service Voltage V / V box with cover. from the top of
10.Provide rigid metal conduit (RMC) for all conduits on service, except for the Di { Amo Rati — the pole or 18
/2 in. PVC conduit containing the electrical service grounding electrode Isconnec p Rating Yy RM to 20 feet above
conductor. Size the service entrance conduit as shown in the plans. Ensure 000 indicates main lug only/ Conduit. bend finished grade
conduit for branch circuit entry to enclosure is the same size as that shown Typically Type T — to provide 5" or as directed
on the layout sheets for branch circuit conduit. Extend allrigid metal conduits ? A 2 by Engineer, and
a minimum of 6 inches underground and then couple to the type and schedule of (SS)= Safety Switch Ahead of to 1" clearance as allowed by
the conduit shown on the layout for that particular branch circuit. Installa Meter-Check with Utility between photo- utility company.
grounding bushing on the RMC where it terminates in the service enclosure. (NS)= No safety Switch Ahead of celland pole.
11.Use of liquidtight flexible metol conduit (LFMC) is ollowed between the meter ond Meter -Check with Utility —
service enclosure when they are mounted 90 to 180 degrees to each other. Size the Enclosure Type Service
LFMC the some size s service entronce conduit. LFMC must not exceed 3 feet in GS= Galvanized steel("off the shelf™) Support
length. Strap LFMC within 1foot of each end. LFMC less than 12 inches in length SS- Stainless steel(Custom Enclosure)See MPL
need not be strapped. Each end of LFMC must have a grounding bushing or be AL= Aluminum (Custom Enclosure)See MPL
terminated with a grounding fitting. The LFMC must contain a grounded (neutral) TOP MOUNTED PHOTOCELL
conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is PhotocellMounting Location
required on allinstalled conductors, with at least six inches of free conductor X g _ \ . ¢
movement demonstrated to the satisfaction of the Engineer. (E)- Inside Service/Enclosure Install conduit strap moximum 3 feet
Mounted from box. 5 foot maximum spacing
12.Ensure allmounting hardware ond installation details of services conform to utility (T)= Top of pole between straps supporting conduit.
company specifications. (L)= Luminaire mounted
(N)=  None/No Photocell or
13.For oll electrical service enclosures listed under ltem 628 on the MPL, the UL 508 Lighting Contactor Required ® Traffic
enclosure manufacturers willprepare and submit a schematic drawing unique to each —_— g Operations
service. Before shipment to the job site, place the applicable laminated schematic Service Support Type IT D + tof Tr tati Division
drowings ond the lominated plon ‘sheet showing the electrical service dota chort GC- Granite concrete ] exas Department of Iransportation Standard
used to build the enclosure in the enclosure's data pocket. The installing contractor OC- Other concrete
willcopy and laminate the actualproject plan sheets detailing all equipment and TP- Timber pole
branch circuits supplied by that service. The RIc1minute1<11 plan 1s7heets are to be placed SP- Steel polpe
in the service enclosure's document pocket. Reduce 11in. x in. plan sheets to
8 !/ in.x 1lin. before laminating. If the installation differs from the plan SF - Steel frome , ELECTRICAL DETALS
sheets, the installing contractor is to redline plan sheets before laminating. oT- Ff’°|e by Otft"elrs or paid
or sepoaraotely
14.When providing an "Off The Shelf" Type D or Type T service, provide laminated plan EX= Existing pole SERVICE NOTES & DATA
sheets detailing equipment and branch circuits supplied by that service. Reduce TS= Service on traffic
11in. x 17 in. plon sheets to 8 !> in. x 11in before laminating. Deliver these signal pole
drowings before completion of the work to the Engineer, instead of plocing in PS- Pedestol Service
enclosure that has no door pocket. — ED(S) - 14
0= Overhead Service Feed
15.00 not install conduit in the back wallof a service enclosure where it would from Utility FLE: ed5-14.dgn ov TxDOT_[ox: TxDOT [ow: TxDOT _[ere Tx0OT
penetrate the equipment mounting panelinside the enclosure. Provide grounding Us Underground Service Feed ©TxDOT October 2014 CoNT |sECT 108 HIGHWAY
bushings on allmetal conduits, and terminate bonding jumpers to grounding bus. from . Utilit REVISIONS caar | 42 oo H 20,670
o Grounding bushings are not required when the end of the metal conduit is fitted Y
ey with o conduit sealing hub or threaded boss, such as a meter base hub. oISt COUNTY SHEET NO.
o ODA ECTOR, ETC. 23
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Red insulation or
4/_color code 6" length
. . of Line 1 or Line 2
Red |nsulo+é9nlor +h 120249 conductors’ insulation
color code .engz | - with red tape where
gs g;nlatzgt'?ols?rihéﬂ?oﬂon ‘ conductor exW
— / \ .
:‘(_’ with red tape where L — , 0O m \(@ weatherhead ,
og gonductor GXM \ >_D ! whit insulation or /
»E weatherhead. ite insu i
€3¢ Vi [ V2 NI D/ color code 6" length |
S 0 . . . ~ f neutral conductors’
Cod White insulation or ) ) . - - o i 0 ° \
§£,"_’ color code 6" length . QO 1 insulation with w:_n-re .
ok of neutral conductors’ |_ | tape where co?guchor .
=+5 Vi [v2 insulation with white ! : exits the weather eod.\
> tape where conductor | |
R D A S € exits the weatherhead. [:) [3 @ ]
83< | | . r
o5t . . Two Photocell viewing | N . | .
8¢3 L | windows not shown but ® \i A N | Bonai |
89 [ R E required when photocel I | f( ~ | Bonding
8o is listed as enclosure 5 U @@ jumper : — :
&8 P mounted. Windows not | I | @ |
o€ o required when photocel | | S | L : | .
.5 | a D@ is listed as pole top . | | — e Y |
bgu 0 } mounted. | - - - - |
[T =R \ | | . .
£9° o v . | ' . | |
280 N | | T oA
W — T / | \ . .
23 ' ! ' | |
gx¢ I | | M ~
- +- . .
o8 i I |
133 | | : :
“&8 : ~ - = - -
s | | . G N
o2y . . Grounding
230 | | l l Elecfrodel l
Lo
ggb ' ’ v .w v
oL e | | Typical Typical
_lgcxg . . 120 Vol+t 120 7/ 24(.) VO|.1‘
§s2 | f | Branch Circuit Bronch Circuit
L Ow
8 Do not bond I B A I T
5% 2 this bus to GN G = GN
E:E ) C ] l ) the enclosure 1= ll l gllfou?dlgg ll
| g B YO N I — J ectrode
w29 SN TeN ' ' SCHEMATIC TYPE T
e Typical Typical Typical
e 1 'H l -4 120 Volt 240 VoIt 120 / 240 Volt 1207240 VOLTS - THREE WIRE
5298 - h = . . Branch Circuit Lumingire Branch Circuit ) X .
035 Grounding Typ|<_:o| I_Bronch Grounding Typlc_ol B_r'onch Branch Circuit Galvanized s+ee!- Bu;_/ Off The Shelf
Egg-:’-, Electrode Circuits Electrode Circuit only. When required install photocel l
Zovon top of the pole or on luminaire only,
<Lz no lighting contractor will be installed.
A= _C
o O+
@ €, SCHEMATIC TYPE D - CUSTOM
a2 2% SCHEMATIC TYPE A SCHEMATIC TYPE C 1207240 VOLTS THREE WIRE
THREE WIRE THREE WIRE
SCHEMATIC LEGEND
1 Safety Switch (when required)
2 Meter (when required-verify with electric
utility provider)
3 | Service Assembly Enclosure
4 | Main Disconnect Breaker (See Electrical
Service Data)
5 Circuit Breaker, 15 Amp (Control Circuit)
[ Auxiliory Enclosure
7 Control Station ("H-0-A" Switch) N Traffic
R 8 Photo Electric Control (enclosure- é O,B%?St;_lg:s
WIRING LEGEND mounted shown) l Texas Department of Transportation Standard
Power Wiring 9 Lighting Contactor
10 | Power Distribution Terminal Blocks
- — — — | Control Wirin
9 11 | Neutral Bus ELECTRICAL DETA[LS
——N=— | Neutral Conductor Branch Circuit Breaker
12 (See Electrical Service Data) SERVICE ENCLOSURE
— — | Equipment grounding conductor-always Separate Circuit Breaker Panelboard
o— | Feares 14 [ tooa Genrer AND NOTES
oad Cen
15 | Ground Bus ED (6) 14
FILE: ed6-14. dgn on: TxDOT [cks TxDOT [ows TxDOT [ck: TxDOT
@© TxDOT October 2014 CONT | SECT J08B HIGHWAY
REVISIONS 6447 | a2 001 1H 20, ETC
i DIST COUNTY SHEET NO.
g: DA ECTOR, ETC. 24
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. . . ] (YA
SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF) White insulation 2" 0 6" 20’ measured from Top of éadius 2 Yyt TYP.
1.Provide steel pole and steel frame supports as per TxDOT Departmental Material Specification or color code 6" { 4" (typ.) grade. Circumtances iz weathernead 6
(DMS) 11080 "Electrical Services." Mount all equipment and conduit on 12 gaouge galvanized of neutral TR 1 may require the Ll I‘f,’ 26 2 T° ’
steel or stainless steel channel strut, 1 ' in. or 1 3% in. wide by 1 in. up to 3 ¥ in. conductor’'s electrical service 1 | ypjrﬁo + NOTE:
deep Unistrut, Kindorf, B-line or equal. Bolt or weld all channel and hardware to vertical insulation with support to be taller i b? °‘”| e Top :
25 members as approved. Do not stack channel. File smooth and paint field cut ends of all channel white tape where RMC than the 20" shown, / ot pole. All rough o
Sa with zinc-rich paint before installing. conductor exits check with utility edges shall =
55 weatherhead. before installing. White insulation be ground i
2 2.Provide poles for overhead service with an eyebalt or similar fitting for attachment of the Red insulation or color code 6" smooth n
8¢ service drop to the pole in conformance with the electric utility provider’'s specifications. or color code 6" Point of of neutral
rel ; . . . . . . length of Line 1 attachment conductor’s Drain hole
5Ew 3.Provide and install galvanized ¥ in. x 18 in. x 4 in. (dia. x length x hook length) anchor or Line 2 of service drop insulation with for galv. T
> * bolts for underground service supports. Provide and install galvanized % in. x 56 in. x 4 in. conductor’s +to be below white tape where 2 - places ! _l/z
geg anchor bolts for overhead service supports. Ensure anchor bolts have 3 in of thread, with Thsulotion with weatherhead. conductor exits TYp. [ = ] T
e 3% in. to 3', in. of the exposed anchor bolt projecting above finished foundation. Provide red tope where ) . weatherhead. | Y |' 1} Yo
ke and install leveling nuts for all anchor bolts. conductor exits Condl_.nf sm;pporf UL Yo " | 16— |=— 6
=2 spacing, 3'max 1 Red insulation
Q- € . th therhead.
<o 4,Bond one of the anchor bolts to the rebar cage with 6 AWG bare stranded copper conductor. Use Cogdﬁzgoreglggg from the ends, or color code 6"
geg Iisted mechanical connmectors rated for embedment in concrete. See [nset B. lenath, 12° min and 5' in between length of Line 1 POLE TOP PLATE
-— 9 .y . .
=92 IS"gmcx L —Service unless otherwise or Line 2
gov 5.Furnish and install rigid metallic ells in all steel pole and steel frame foundations for all - 1 Enclosure ¢called for by the conductor’s
sry conduits entering the service from underground. I utility. ] = insulation with 24" Diameter
228 Meter Inset A 1 red tape where drill shaft
£0b 6.Use class C concrete for foundations. Ensure reinforcing steel is Grade 60 with 3" of Safety Service 1 conductor exits 1
5E° unobstructed concrete cover. Switch Channel Enc losure the weatherhead. . ‘ 4
g':’;,\é . . o /—brcckef or Conductor §|G?K Condui t
8w 7.Drill aoand tap steel poles and fromes for /2 in. X 13 UNC tank ground fitting. For steel pole service & 1 other arrangement length, 12" min.,
So* supports, provide and install tank ground fitting 4 in. to 6 in. below electrical service enclosure. - iy approved by ° 18" max. .
w23 Provide properly sized hole through the bottom of the enclosure for the service grounding electrode 5 Inset B J the Engineer. Inset A 1 2 8
oxe conductor. Ensure electrical service grounding electrode conductor is as short and straight as possible & 29 (Kindorf, ';:T Meter - -
oL L from the enclosure to the tank ground fitting. For steel frame service supports, provide and install Unistrut, $
o9 tank ground fitting on steel frame post. Install service grounding electrode conductor in a non-metallic 2" B-1ine or
for conduit or tubing from the enclosure to the steel frame post. Connect electrical service grounding equal.)
+g9 electrode conductor to the tank ground fitting. See steel frame and steel pole details and Inset A for x N .. Inset B
apc more information. Size service entrance conduit and branch circuit conduit as shown in the plans. For A L 1 -
02 underground conduit runs from the electrical service, extend RMC from the service enclosure to an RMC g 1= i e
e=0 elbow, and then connect the schedule type and size of conduit shown in the plans. Provide and install Class "C" |- y PO A ’ / RN
o . R T . : R . /
5 grounding bushings where RMC terminates in the enclosure. Grounding bushings are not required when RMC concrete p —y= - R
335 is fitted into @ sealing hub or threaded boss. n ve 24" dia. X 60 BASE PLATE DETAIL
oL Y 4Y—— 24 Dia. x 60" PVC fogndohgn 4-#5
»nap 8.If Steel pole or frame is painted, bond each separate painted piece with a bonding jumper attached to depth foundation reunforcurjg bars . . ~
o %6 a tapped hole. 4-#5 reinforcing ond #2 spiral at 6 Y6 ~
50w bars and #2 spiral pitch (typ.) 1 JF V%s "
25% 9.Provide Y4" - 20 machine screws for bonding. Do not use sheet metal screws. Remove all non- (typ.) at 6" pitch 7% =
owc conductive material at contact points. Terminate bonding jumpers with |isted devices. Install
:'ég minimﬁmﬁiﬁi 6 AWG stranded copper bonding jumpers. Make up all threaded bonding connections WITH SAFETY SWITCH WITHOUT SAFETY SWITCH Va"
2P wrenc ight.
£o : . : : SERVICE SUPPORT TYPE SP (0) - OVERHEAD SERVICE BOTTOM OF POLE
«25] 10.Avoid contact of the service drop and service entrance conductors with the metal pole to see Note 4
o UV h 1
02 prevent abrasion of the insulated conductors. —
el b1t top, ong threcd A SERVICE SUPPORT TYPE SF & SP
WoEwl 11,Shop drowings are not required fc_>r service support structure unless specificaolly stated 2" X 13 UNC. Install t =] Py
222 elsewhere or directed by the Engineer. tank ground fitting, : — N AN
= _C .
o o¥ . connect electrical | ( L (] )
voE, | Varies | service grounding i : LJ') O -Nelle e h —
a xo [ | electrode conductor. [ i . '\ ™
M M See Note 7. l = 5" thick /2" expansion :
. X . | concrete joint material ?
I 1 pad (class C .
Q Center of meter Anchor concrete and "
SAFETY socket 60" typical Bol+t 6" X 6" #o
SWITCH = above grade. wire mesh) ——
METER (Verify with utility) L—
o« — FRONT VIEW
T Dimension varies
N, Threaded INSET A INSE B install only as '
C o N o boss . o wide as required
Varies Service to accommodate
Enclosur : +
RMC f«—— Steel post = o Safet ~ closure equipmen
Yy
SERVICE Channel Strut ¢« ] ] » switch S
_||[ENCLOSURE : ] u ] (when 8| o TOP VIEW
- o for mounting required) — ek
equipment. | | =
Number of struts — SERVICE Inset A £ - SERVICE SUPPORT TY SF (0O) & SF (U)
/ as needed to METER g —
securely mount - || ENCLOSURE": o™
— equipment — — ° o N §® Traffic
T 1 1t A +|5 374" dia. 0%%?51;100’1,15
1 || /S—\ nse 3 i d I Texas Department of Transportation Standard
20" L 1 [ oy e gy T gy 3 l®| )’ 3
min. NG P Inset B el e . é )
c
|| = 3]
=3 | nset < g ELECTRICAL DETAILS
) g We to SERVICE SUPPORT
nset
Inset B 24" dia, x 48" o " AN TYPES SF & SP
foundation W "\ 1%4 glg-_ X 26#Sdep*h n
4-85 reinforcing - - oundation 4-
bars and #2 spiral reinforcing bors s ED(7)-14
W n spira
WITH SAFETY SWITCH at 6" pitch (typ.)  WITHOUT SAFETY SWITCH ?erp.) seiee oiteh Fie: | ed7-14.dgn on: TXDOT_[cx TxDOT [ows TxDOT [exs Tx0OT
o SERVICE SUPPORT TYPE SF (U) - UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE oSt oty SHEET WO,
ow ODA ECTOR, ETC. 25
716
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TRAFFIC SIGNAL NOTES

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

White insulation or
color code 6" of

z . . . . neutral conductor’s
S 2. Include on equipment grounding conductor in all conduits throughout insulation with white
- the electrical system. Bond all exposed metal parts to the grounding tape where conductor
Z conductor. exits weatherhead.
e
S 3. Provide roadway luminaires, when required, in accordance with the Red insulation or
< material and construction sections of Item 610, "Roadway IIlumingtion color code 6" length
g Assemblies, " except for performance testing of luminaires. Test of Line 1 or Line 2
o insfo!led roadway Iuminoires for proper operation as a part of the conductor’s insulation
=z associated traffic signal system test. with red taope where
. . . A Service conductor exits the
4. If internally illuminated street name signs are approved for use, Entrance — weatherhead. Conductor

ground the fixture to the pole with a 12 AWG green XHHW conductor. slack length, 12" min.,

18" max.
5. Bond anchor bolts to rebor coge in two locations using #3 bars or
6 AWG stranded copper conductors. Use |isted mechanical connectors 120/240 Vol+
rated for embedment in concrete. See TXDOT standard TS-FD for further 3 Wire

details.

6. Drill ond tap signal poles for ', in. X 13 UNC tonk ground fitting.
Provide and install tank ground fitting 4 in. to 6 in. directly below
electrical service enclosure. Provide properly sized hole through the A 1 ‘J='|
bottom of the enclosure for the service grounding electrode conductor.
Connect the electrical service grounding electrode conductor to the tank

o8 Lo
et
ground fitting. Ensure electrical service grounding electrode conductor 1 '/

TxDOT assumes no responsibility for the conversion

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

P
Q
<
[ )]
°
v
o
=]
| .
o
(=]
£
|
[
[ ]
£
o
=
w
8
S is as short and straight as possible from the enclosure to the tank o
~ ground fitting. See Inset A detail for further information. Size service «
-wh'; entrance conduit and branch circuit conduit as shown in the plans. 1
>
;§ 7. Mount electrical service enclosure and meter to signal pole with stainless %]
o+ steel bands. Ensure bands are a minimum width of ¥ in. Secure enclosures il
o to bands using two-bolt brackets. Install brackets near top and bottom of 1 .
g> each enclosure. Install properly sized stainless steel washers on each bol+ Pr,,' I1, top and thread
59 in the enclosure. Band or drill and tap properly sized stand-off straps to /2" X 13 UNC. Install
328 signal pole for attaching conduit. O"— Meter tank ground fitting,
oy See Note 7 connect electrical
La 8. Conduct pull tests and insulation resistance tests on all illumination and service grounding
ol power conductors as required in Item 620 "Electrical Conductors" and ED(3). electrode conductor
5° To prevent electronics damoge, do mot conduct insulation resistance tests le— Service See Note 6
g:‘:’ on traffic signal cables after termination. Enclosure o
b . See Note 7 See layout B
w3 9. Lock all enclosures and bolt down all ground box covers before applying power sheets for
- to the signal installation. ' signal pole
X
£ . . . . . . —/ typg ——M8MMMM
-3 10. Terminate conduits entering the top of enclosures with a conduit-sealing hub Inset A
°s or threaded boss such as meter hub. Install a grounding bushing on all metal — See TS-CF standard
38 conduits not connected to conduit-sealing hub or threaded boss. Bond the for controller
WoE grounding bushing to the ground bus with a bonding jumper. Seal all conduits foundation de+<_:i I's,
Zov entering enclosures with duct seal or expanding foam. Do not use silicone to L INSET A number of required
£ A - . .
aFo seal conduit ends. = Bushing conduits, and grounding
5 2 or Bell requirements (see side Ground ]
o x 11. For all conduits, ensure the burial depth is a minimum of 18". Ensure the End Fitting view) box
minimum burial depth for conduit placed under a roadway is 24".
T i\
SSSRTARA R RS TR R R R R R R R R R R R R R~ = R N R RGO
A I I A S S SR T RRRRRRRRRRRRRRR%
LA XA I :
IR B Py W
\- :/,:\/ See Note 11 Ground box \/\z /j\
A N i i S X
‘3‘1 : g}\/ (see side view) /\\; A ,«v/,,\\:,/.
X A AR S b i
AR LTS )
= AR RR R Y c 1 4
St .
AN Conduits (See See TS-FD standard
[ — layout sheet sheet for foundation
— for details) and conduit details ———
— SIGNAL POLE WITH SERVICE
p— Type T electrical service mounted
— on signol pole shown as an example.
p— See electrical details, layout sheets, SIGNAL CONTROLLER SIGNAL POLE
p— and electrical service data chart for
p— odditional details. FRONT VIEW
Operations
— l Texas Department of Transportation s‘};‘j’,ﬂgﬂd
H F

B IR

ELECTRICAL DETAILS

, oL LR TYPICAL TRAFFIC SIGNAL

SIGNSII-DEO\';IIEV?LLE ngziuso::ro%ogzg gg;iﬂonol SYSTEM DETA[LS
ED(8)-14

conduits that are required.

FILE: ed8-14.dgn on: TxDOT [cks TxDOT [ows TxDOT [ck: TxDOT
(© TxDOT October 2014 conT [sect 408 HIGHWAY
I REVISIONS 6447 | 42 001 IH 20, ETC
i 0IsT COUNTY SHEET NO.
<[ —
3o 0DA ECTOR, ETC. 26
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PEDESTAL SERVICE NOTES . 16 |

1. Maonufacture pedestal electrical services in accordance with Departmental Material 17" min. |
Specifications (DMS) 11080 "Electrical Services", 11085 "Electrical Services-Pedestal |
(PS)" and Item 628 "Electrical Services. "Provide pedestal electrical services as
listed on the Material Producers list (MPL) on the Department’'s web site under (:) - — —
"Roadway [1lumination and Electrical Supplies," Item 628. Ensure all mounting

hardware and installation details of services meet utility company specifications.
Contact the local utility company for approval of pedestal detagils prior to GD
installing the electrical pedestal service. Submit any changes required by the
utility company prior to manufacturing the pedestal enclosure.
@

No warranty of any

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

min.
o

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

TxDOT assumes no responsibility for the conversion

Item 420, "Concrete Substructures, " except that concrete will not be paid for directly <
but is considered subsidiary to Item 628. (:)\\\\\\-s=-= v = =
H [ Il
4, Provide #4 reinforcing steel for foundations in accordance with Item 440, "Reinforcement I §ﬁrh_““‘*-——Equipmen+ Mount ing
for Concrete,” (:}\\\\\ I ;5" Studs (as required)
l\ EE l\ T e —
5. Install Y2 in. X 2 Y% in. minimum length concrete single expansion type anchors for EE ! ﬁ" _ﬁﬁ(:)
mounting pedestal enclosure to foundation. Anchor location to match mounting holes in — ! (:) j"
each corner of enclosure. Secure each of the four corners of the pedestal enclosure to g\\\\“~1:) I o | Equipment Mounting
the anchors in the foundation with a '/, in. galvanized or stainless steel machine thread { C:)//’ I Cde— Studs (as required)
bolt, a properly sized locknut and a flat washer. . x I |
L ] . ] . m 2 See anchor |1F;f |ﬁf;T” Bell End E|++|ngs
6. Finish top of concrete foundation in a neat and workmanlike manner. If leveling washers SRS bolt detial | 0 or Gfound|ng
are used, ensure no more than Y4 in. gap at any cornmer. Do not exceed a maximum dip or ... 0 __-__-—_‘“““—————-______ ) Bushings

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

—— Reinforcing Steel

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

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

LOAD SIDE CONDUIT

—_— =

I
| LINE SIDE CONDUIT

LOAD SIDE CONDUIT
Size and number ()

of conduits |
H,L—.

determined by
plan details

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

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

g FRONT VIEW
=
) SIDE VIEW
s} TYPE C shown, TYPE A similar except that TYPE A shall have
2 individual circuit breakers (CB) mounted on an equipment mounting
e panel. CB Handles shall protrude through hinged deadfront trim.
i |
min.
Hex Nut
Lock Washer
) Flat Washer
~N
Level ing Washers
6" 16" 6" T - LEGEND
min. min. . 1 | Meter Socket, (when required)
2 | Meter Socket Window, (when required)
@ 3 | Equipment Mounting Panel
'|—' - T ‘I' 4 | Photo Electric Control Window, (When required)
S o . . 5 |[Hinged Deadfront Trim
Reinforcing 6 |Load Side Conduit Trim
n 7 |Line Side Conduit Area -
® Traffic
° | LINE | X 8 |Utility Access Door, with handle g Operations
[\ 1 @ * @ ~ 9 [Pedestal Door I Texas Department of Transportation s”,;",’,ﬁ,’;’fd
LOADC::EOAD 10 | Hinged Meter Access
* ° 11 | Control Station (H-O-A Switch)
12 | Main Disconnect ELECTRchL DETAlLS
- - - - 7T 13 | Branch Circuit Breakers TR A R PP RT
14 | Copper Clad Ground Rod - 5/8" X 10’ IE;ESES;&LLSEEVYéEETigE gs
SECTION A-A ANCHOR BOLT DETAIL FILE: ed9-14. dgn on: TxDOT [ck: TxDOT Jows TxDOT [cx: TxDOT
©71xDOT October 2014 CoNT [sEcT JoB HIGHWAY
N REVISIONS 6447 42 001 [H 20, ETC
il
L | DIST COUNTY SHEET NO.
g: ODA ECTOR, ETC. 27
714
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TIMBER POLE (TP)SERVICE SUPPORT NOTES

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

2. Conduit and electrical
to the electrical service pole and underground

conductors attached

No warranty of any

TxDOT assumes no responsibility for the conversion

within 12 in. of service pole are not paid
for directly but are subsidiary to the electrial
service.

3. Install pole-top mounted photocell (T) on

north side of pole, or in service enclosure

Safety switch (when required)

Meter (when required)

Service enclosure

QOO

6 AWG bare grounding electrode

5% in. x 8 ft. Copper clad
ground rod - drive ground rod
to a0 depth of 2 in. to 4 in.
below grade.

2" to 6"
4" typ.
=

Pole brand

less

conductor in's in. PVC to must be
ground rod - extend Y, in. PVC 5 or
6 in. underground. above grade

<
(2]
=]
[}
r
5
A
. Y
§ 2 (E) os required. See Electrical Service Data
e chort in plan set.
8235
% ? 4, Gain pole as required to provide flat surface
So for each channel. Gain timber pole to % in.
a.e max. depth and 1 % in. max. height. Gain
eco pole in a neat and workmanlike manner.
-— [w]
§ f 5. Mount meter and service equipment on stainless
c€oao steel or galvonized channel (Unistrut, Kindorf,
200 or equal). Provide channel sized 1 in. to 3 ¥ in.
ws g maximum depth, and 1%, in. to 1% in. maximum
1= width. File smooth the cut ends of galvanized
XL channel and paint with zinc rich paint before
=+ installing on pole. Secure each channel section
;,55 to timber pole with two galvanized or SS lag
>y bolts, Y4 in. minimum diameter by 1%, in.
>§8 minimum length. Use a galvanized or SS flat
oy washer on each lag bolt. Do not stack channel.
VL L
g’e 6. When excess length must be trimmed from poles,
ggL trim from the top end only.
380
oL v
J+
wao
- _E
Pl
vCco
L Ow
o
VLL
cow
2 £
:ég (:) Class 5 pole, height as required
exr
.0 (:) Service drop from utility company Point of
“-00
5°8 (attached below weatherhead) ot tachment
E83% to be below
YoEw® (:) Service conduit (RMC)and service weatherhead ﬁ
z220 entrance conductors - One Red, I
o " oE One Black, One White (See Electrical
E 153 Service Data)

)

i—
S

conductor with non-conductive

material to a height
of 8 ft. above finished
grade.

When required by utility, cut
top of pole at an angle to

enhance rain run off.

DATE:
FILE:

Bushing

(:) RMC same size as branch circuit E;dBeII
condui t. Fi'H'ing

See pole-top mounted photocel | ‘
detail on ED(5).

C) When required by the serving iyp +
utility provide bare 6 AWG &
copper conductor. Run wire %
from pole top to butt wrap é
or copper butt plote. Protect i

18"
Min.

6" to 10" N—Couple to
typical Circuit
Condui t

—®

SERVICE SUPPORT TYPE TP

Upper end of ground
rod to be 2" to 4"
below finished grade

(0)

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

Ensure electrical
Concrete

1.

service support structures bid as type Granite
(GC) or Other Concrete (OC) meet the following requirements.

Provide GC and OC poles that meet the requirements of DMS 11080
"Electrical Services."

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

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

Embed poles 42 in. or 10% of the length plus 2 ft., whichever is greoter.
Ensure all installation details of services are in occordance with utility
company specifications.

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

Furnish and install galvanized or stainless steel chaonnel strut 1'% in.

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

or other secure mounting aos approved by the Engineer. Ensure bolts are
galvanized in accordance with ASTM A153. Do not stack channel struts.

Backfill the holes thoroughly by tamping in 6 in. lifts. After tamping to
grade, place additional backfill material in a 6 inch high cone around the
pole to allow for settling. Use material equal in composition and density
to the surrounding area. Backfilling will not be paid for directly but is
subsidiary to various bid items.

White Insulation or

color code 6" length A i 2" 10 6" (4" typ.)
neutral conductor’s I . °
insulation with 6" to 12" 7ﬂ éAs :??9_;_red or ol)lowed
white tope where d ||} y utility company
conductor exits
the weatherhead.
Re? 7”5U'°+é9”|°r 25’ measured from grade.
C? Ef co?e L_eng;h Circumstances may require the
or Line 1 or Line 2 electrical service support
conductor' s insulation to be taller than the 25’
T red Tope where shown, check with utility
the weatherhead. RMC || before installing
Conductor slack .
length, 12" min., Service
18" max. ,///////__Enclosure
H /
Safety Switch Pole marking
(when required)— ////////_-opprox. a
= (|0 above ground
D:_ line.
& .
= ////////f—See Detail A
3 L Extend 1/2"
B i PVC 6"
below grade
Bushing
or Bell
End Fitting
Y=
c olE
R =t=
cS|cdogsy PVC, or other
S5_|«+c oo conduit type
E2 3§5§ & - as shown on
.E 5 SG. Co | 6" +to0 10" layout
Sa|--aF-
Min. 24° *___g?T%B“
dia. hole ;" to 4"

Concrete Pole below grade

CONCRETE SERVICE SUPPORT

Overhead(0)

TYP

60"

min.

42"

Safety switch
(when required)

to conduit
strap

Maximum 3’

l~— Service

Enclosure

Detail A

Extend %" PVC
6" below grade

round Rod

below grade

e

6" to

: sz;m

10"

RMC el 1 —~

Underground
conduit as

per utility
requirements

dia. hole

Min. 24"—// \\\—Concre+e

Pole

—\

?_fé
@] =
1=

PVC, or other

conduit type

as shown on
layout

Bushing
or Bell

End Fitting

CONCRETE SERVICE SUPPORT

Underground (U)

Side View

DETAIL A

Top V

iew

See Note 7. Before installing channel

that has been cut,

paint with zinc-rich paint.
there is no paint splatter on the pole.

Ensure

file sharp edges and

= o

l Texas Department of Transportation

Traffic
Operations
Division
Standard

ELECTRICAL DETAILS
SERVICE SUPPORT
TYPES GC,

oC, & TP

ED(10)-14
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DocuSign Envelope ID: 9B512642-6222-4450-8A5D-1266B154ED7E

DUCT CABLE & HDPE CONDUIT NOTES Ground box
1. Provide duct cable in accordance with Departmental Material Specification (DMS) 11060 o (
"Duct Cable" and Item 622 "Duct Cable." Provide duct cable as |isted on the Material SARUARIRNGK - b - .
T . .. : . . ) B .
25 Producer List (MPL) on the Department web site under "Roadway Illumination and Electrical \/\\/\\/\\< >
62 Supplies" Item 622. RN o :
2 SEKIKK B
5% - , o : N -
2 2. Provide High-Density Polyethylene (HDPE) conduit in accordance with DMS 11060 and ,\\/\\\. o LN
£8s Item 618, "Conduit." Provide HDPE as Ilisted on the MPL on the Department web site under . ’///\/// e
5,8 "Roadway Il luminotion and Electrical Supplies,” Item 618. ; \\///\\<//\ b - - " o 6"
LE NS > 1o b
gt_‘{-’ 3. Supply duct cable with @ minimum 2 in. diameter, unless otherwise shown in the plans. 2 \/>\<2 I E\!gﬁe” End
o8 Provide duct cable and HDPE conduit as shown by descriptive code or on the plans. - ///\//\ R rTring
>‘§ Bend duct cable and HDPE conduit as recommended by the manufacturer, with a minimum >\\>< [N
B bending radius of 26 in. for 2 in. duct. Follow manufacturers’ recommendations when \//\\/ 3 OU\_)OU = = QO% . L
+Zo handl ing duct cable and HDPE conduit reels and during installation of duct cable and //>// 3 OQ 0O OQO O Ooq Aggregate bed is to be a minimum,
95E HDPE conduit. >/\\>\ O OOOOO OOOOO o @ele; of 9 inches deep, placed under and
P RO S D500 )0 9,020 OOOOO not in the ground box. Ensure the
-:_—’§§ 4. Do not splice conductors within duct cable or HDPE conduit. Couple duct cable and HDPE - = s (@] OOO O C aggregate does not encroach into
gav entering a ground box or foundation to a PVC elbow. When galvanized steel RMC elbows Exnl == (N0 OQQOOQO the interior of the box.
fre are called for in the plans and any portion of the RMC elbow is buried less than 18" = I A
222 from possible contact, ground the RMC elbow.
.6 Duct Cable/HDPE
580 5. Furnish and install duct cable with factory installed conductors, sized as shown in the Duct chle/H[_)PE PVC Elbow
ey plans and as required by the National Electrical Code (NEC). The NEC contains specific to PVC Conduit
58y requirements for duct cable in Article, "Nonmetallic Underground Conduit with Conductors: Coupling
554_:-) Type NUCC.
aaQwv . .
X 6. When conduit casing is called for in the plans, extend duct cable or HDPE conduit
E"; through the conduit casing in one continuous length without connection to the casing. DUCT CABLE/HDPE AT GROUND Box When +he upper end of an RMC
25y 7. Seal the ends of duct cable or HDPE conduit with duct seal, expandable foam, or other Ell goes not enter the gfound
£56 roved method after completing the pull tests required by Item 622 box, it may be extended with
83 opprove ° P ° P a 4 . a SCH-40 PVC conduit nipple
ok : . : : : : and bel |l end, provided there
o 8. Provide minimum cover of 24 in. under roadways, 18 in. in other locations, or as shown . . . ’ "
TE5 on the plans. is g minimum of 18" of cover
Eo* over all parts of the elbow.
gg‘é 9. Furnish ond install Iisted fittings to couple duct cable or HDPE conduit to other types If not, o rigid extension and
&Cow of conduit. Duct cable and HDPE conduit may be field-threaded and spliced with PVC or ground bushing is required.
3+ . . . . . . A . Bell end
@ag RMC threoded couplings; connected with listed tie-wraop fittings; connected using listed fitting
o 25 coupling made of HDPE with stainless steel external banding clamps and locking rings;
50w connected with approved electrofusion conduit couplings; or connected using an approved
o5y chemical fusion method using an epoxy or adhesive specifically designed for HDPE PVC
S« c coupl ings and connectors all installed in accordance with their manufacturer’s exfension——% 1"-3" exposed
w50 instructions. Do not use PVC glue on HDPE. Do not use water pipe fittings, or connect - — .
22=Y) conduit with heat shrink tubing. Couple duct to 2" min., from top of
rani conduit elbow at drill shaft to RMC
* 5P foundat ions.
593 Ensure conductors
0B 5 extend into pole RMC elbow
59856 base. Do not splice
200w conductors in
SET¢ conduit.
g er Ground rod +
a2 £ =4 round rods are no
3 %% OQOCOQG% shown on this standard
OOQQ OOOO sheet, but may be
OO 020 &K required elsewhere
o) OoO Oo( in plans.
0 OoOQg)QoC . .
S OB 20 Drill shaft foundation
o0
= = o Class A Concrete
Duct Cable/HDPE —» = = ~—— PVC Conduit
= . =
o)
HDPE External band
coupl ing clamps and
body locking rings.
RGOS
A
\\,
DUCT CABLE/HDPE TO PVC 4
® Traffic
g Operations
I Texas Department of Transportation s",;",’,ﬁ,’gﬁ’d
Duct Cable/HDPE Rigid Coupling
ELECTRICAL DETAILS
Compact backfill
Listed -~ Bored to bottom of conduit HDPE CONDUI T
Nonmetal | ic Rigid Metallic Conduit Conduit casing prior to placing
Liquidtight dL.JC1'.COD|e, to prevent ED(I ] ) - ] 4
Connector kinking.
FILE: ed!1-14.dgn on: TxDOT [ck: TxDOT Jows TxDOT [cx: TxDOT
©7TxDOT October 2014 CcoNT |sEcT 408 HIGHWAY
n DUCT CABLE/HDPE TO RMC BORE PIT DETAIL mevisions 0 K 2o, e
[S— DIST COUNTY SHEET NO.
g: ODA ECTOR, ETC. 29
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DocuSign Envelope ID: 9B512642-6222-4450-8A5D-1266B154ED7E

BATTERY BOX GROUND BOXES NOTES 30 %
A. MATERIALS — Y
25
o2 1. Provide polymer concrete or fiberglass reinforced plastic (FRP) battery box ground box 1 ]
55 and cover in accordance with Departmental Material Specificaotion (DMS) 11071 “"Battery / \
~C Box Ground Boxes." Battery box will accommodate up to 4 batteries, each measuring \
Eguwi 8 in. x 13.5 in. x 10 in. (W x L x D). Label battery box ground box cover in accordance /
ces with DMS 11071, Q§>
55 o X X
o5 2. Supply a marine grade batteries with covers. Secure the marine grade batteries with
il covers to the stainless steel rack in the bottom of the ground box with tie down straps. B
Py OPEN A
.'.t'"
-0 ~
25 B. CONSTRUCTION METHODS -
—
QY-
253 1. Ensure conduit entry will not interfere with placement of the batteries in the battery
*g%f.’ box ground box.
£V Qi
28 2. Remove all gravel and dirt from conduit. Cap all conduits prior to placing aggregate
£ob and setting battery box ground box. Provide Grade 3 or 4 coarse aggregate as shown on \ j
,,L,gu Table 2 of Item 302 "Aggregates for Surface Treatments." Ensure the aggregate bed is I |
Las in place and is a minimum of 9 in. deep prior to setting the box. Install battery box
'98:,_, ground box on top of aggregate. — Y
W= =
[o =] . . . .
Y=-X 3. Cast battery box aprons in place. Reinforcing steel may be field bent. Ensure the depth
%ﬁf of concrete for the apron extends from finished grade to the top of the aggregate bed BATTERY Box TOP VIEw
Il under the box. Battery box ground box aprons, including concrete and reinforcing steel,
o ? are subsidiary to bottery box ground boxes when cal led for by descriptive code. Fiberglass
>y
+e9 . . . " reinforced
388 4. Bolt covers down when not working in battery box ground boxes. Keep bolt holes in the | 30 Y DI(IJS‘HC or
i .
02, box clear of dirt. pol ymer
230 Bar "A" concrete
58, Reinforcing steel . . . body
3¢, fil S
v35 —___1_7 ] -
ofb (1o dyp|” T T T T T T T T
50+ | | 28 s"
A | I | . :
N | (typ.) | 31 72 N
£ o I
w25 I |
0,8 | %" & HOLES
Eooe I : Ground /—
e * T J e
= _C —_—_ - = = -
38"- _________ - ]'/"—1 TAAEVAIE VAR VAR E VA E VA A
s 2% 2 3|32 (32| 32| 32| 32| A2
° L
2" 1
PLAN VIEW
Battery Box SECTION X-X
Ground box
No. 3 10"
Reinforcing (typ.)
steel
% _—
Apron-Ful |
Class A
Concrete Depth of box
Apron N
- ~
9" Aggregate -
fill
L © 15 4" |
1
[y R ® Traffic
. 18 Y2 o~ = é Operations
Conduit or N © Division
duct cable <| - l Texas Department of Transportation Standard

SECTION A - A

APRON FOR BATTERY BOX GROUND BOXES ELECTRICAL DETAILS
@ Place aggregate under the box and not in the box. BATTERY BOX
Aggregate should not encroach on the interior volume . GROUND BOXES

of the box.
@ Instal | bushing or bell end fitting on the upper end ED ( l 2) - l 4
of all ells. -
SECTION Y-Y FILE: ed12-14.dgn on: TxDOT [cks TxDOT [ows TxDOT [ck: TxDOT
@ Install all conduits in a neat and workmanl ike manner. @© TxDOT October 2014 conT [secT 408 HIGHWAY
N REVISIONS 6447 | 42 001 1H 20, ETC
L'I_J L_IIJ DIsT COUNTY SHEET NO.
g: DA ECTOR, ETC. 30
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DocuSign Envelope ID: 9B512642-6222-4450-8A5D-1266B154ED7E

ROADWAY TLLUMINATION ASSEMBLY NOTES

1. Details apply to roadway lighting installations bid or referenced under Item 610, "Roadway Il lumination Assemblies. " ii. Install bolts and 1/2" connecting washers from the inside of the T-base, thread up through the
Provide, furnish, aond install all other materials not shown on the plans which may be necessary for complete and proper pole base. Install flat washers, lock washers and nuts snug tight according to Item 447,
z construction. Where manufacturers provide warranties or guarantees as a customary trade practice, furnish to the State "Structural Bolting."
S such warranties or guarantees.
‘S iii.Tighten each nut to 150 ft-1b. using a torque wrench.
> 2. The locations of poles ond fixtures may be shifted by the Engineer to accommodate local conditions. Install or remove
E poles and luminaires located near overhead electrical |ines using established industry and utility safety practices and c. Level and Plumb
£ in accordance with laws governing such work. Consult with the appropriote utility company prior to beginning such work.
9 i. Ensure pole is plumb and mast arm is perpendicular to the roadway according to plans to within 5
° 3. Provide new and unused materials. Ensure that all maoterials ond installations comply with the applicable articles of degrees.
z the National Electrical Code (NEC), TxDOT standards and specifications, National Electrical Manufacturers Association
(NEMA), and are listed by Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such as 9. Construct luminaire pole foundations in accordance with Item 416, "Drilled Shaft Foundations," and TxDOT
Canadian Standard Association, Intertek Testing Services NA Inc., or FM Approvals LLC can be considered equivalent to standard sheet RID(2).

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

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

TxDOT assumes no responsibility for the conversion

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

L . . . . . (:) Use 1/2 in.-13 UNC threaded, copper or tin-plated copper,
b. Limitagtions on use of the RIP standard: The RIP stondord details were developed for installations in locations pole bonding connector, sized appropriately for conductors,

where the 3-second gust basic maximum wind speed is 110 mph, ond where the elevation of the base of the pole is bonded to T-base, or use ground lug in handhole as
less than (i.e. not more than) 25’ above the elevation of the surrounding terrain, in accordance with the "AASHTO available.

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

(2013) of the AASHTO Design Specifications. For poles to be installed in regions where the maximum basic wind speed

exceeds 110 mph or to be mounted more than 25’ above the surrounding terrain, provide poles meeting the following (:)
requirements:

Use pre-qualified two-pole breakaway connectors for all
luminaire pole installations. For luminaires fed by a
circuit with a neutral conductor, use double pole
breakaway connectors with the neutral side unfused and

i. Submittals. Following the electronic shop drowing submittal process (see Guide to Electronic Shop Drawing marked white

Submittal on the TxDOT web site), submit to the Engineer for approval fabrication drawings and calculations

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

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

for the poles, sealed by a Texas |icensed professional engineer (P.E.). (:) Split Bolt or other connector.
ii. Lumingire Structural Support Requirements. Provide light poles, arms, and anchor bolt assemblies with a 25
year design |ife to safely resist dead loads, ice loads and the required basic wind speeds at the location of . . . R
installation in accordance with the 6th edition (2013) of the AASHTO Design Specifications. For transformer Decorative LED ngh'hng Notes:
base poles, include transformer base and connecting hardware in calculations and shop drawing submittals.
Structurally test all ftransformer bases to resist the theoretical plaostic moment capacity of the pole. Submit 1. LED Drivers in Remote Outdoor enclosures (for drivers
certification of the plastic moment load test ond FHWA breagkaway requirement test of the model of base being that do mot include an enclosure as part of a factory
& furnished with the shop drawings. Show breakoway base model number, manufocturer’'s name, and logo on shop assembly):
u drawings. Include on manufacturer’s shop drawings the ASTM designations for all materials to be used
5 i . . . . a. Provide NEMA 3R outdoor enclosure or as approved.
= 6. For both transformer and shoe-base type illumination poles, provide and install double-pole breakaway fuse holders as
5 specified by DMS-11040. Breakaway fuse holders are |isted on the MPL for Roadway Il lumination and Electrical Supplies b. Install enclosure at least 12" above ground or other
under Items 610 & 620. Provide 10 amp time delay fuses for breakaway connectors in light poles, or inside the light horizontal surface. Mount vertically or on ceiling, and L1
fixture for underpass luminagires. In each pole, connect lumingires to the breakaway connector with continuous stranded avoid direct sun where possible. EZ
12 AWG copper conductors as |isted on the MPL. Bond all equipment grounding conductors together and to the ground
lug in the transformer base or hand hole. c. Install drivers with at least 2 inches of space from
enclosure walls.
7. Tighten anchor bolts for shoe base, concrete traffic barrier base, and bridge mount roadway illumination poles, in L1,L2 = Hot Conductors
accordonce with Item 449. d. For multiple drivers in an enclosure, provide at least G = Grounding Conductor
4 inches side to side and 1 inch end to end from other
8. Install T-Base with fol lowing procedure: drivers or electronic equipment TYPICAL WIRING DIAGRAM
LUMINAIRES SERVED AT 480V ON 240/480 VOLT
a. Anchor Bolt Tightening. e. For drivers mounted on back wall of enclosure, mount SERVICE OR LUMINAIRES SERVED AT 240V FOR
enclosure on | 5/8" strut or other standoff to dissipate 1207240 VOLT SERVICE.
i. Coat the threads of the anchor bolts with electrically conductive Iubricant. heat, or mount driver to side of the enclosure or to

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

under any one corner of the t-base is 1/8" before nuts are tightened. f. Provide remote drivers with a maximum of 100 watts
iii.Coat the bearing surfaces of the nuts and washers with electrically conductive Ilubricant. Install (1) 1/2" g. Provide drivers with documentation of 100,000 hr I|ifetime
hold down washer, (1) lock washer, and (1) nut on each anchor bolt. Turn the nuts onto the bolts so that eoch at Tcase of 65C or higher.

is hand-tight against the washer.

52223‘,® Traffic
= Safety

iv. Using a torque wrench, tighten eaoch nut to 150 ft-Ib. Uniform contact is required between the foundation and

1 %" Strut
’_/ I Texas Department of Transportation s”,;",’,ﬁ,’gﬁ’d
o

the T-base in the corner regions of the T-base, and all corner gaps must be closed after applying torque. If F51

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

or maximum al lowable torque of 250 ft+. pound is reached, whichever comes first. If 250 ft-Ibs is not enough to ROADWAY
close the gop the foundotion must be leveled. Gaps along the straight sides of the T-boses and the foundation

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

foundation.

~—Driver DETAILS

Enclosure

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

2" min
b. Top Bolt Procedure F‘ l -

L. __RID(N-20

i. Erect pole over T-base with crane. Coat bolts, nuts, washers, and lock washers with electrically conductive FILE: r -don o [ee: [ow: cx:

lubricant. ©7T1xDOT  January 2007 CONT [sECT JoB HIGHWAY
. o Driver Spacing In Remote Enclosure REVISIONS 6aa | 42 001 W 20, €1
] 7-117 oIsT COUNTY SHEET NO.

<= 12-20
ow ODA ECTOR, ETC. 31
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DocuSign Envelope ID: 9B512642-6222-4450-8A5D-1266B154ED7E GENERAL NOTES:
TABLE 1
1. "Recommended Foundation Lengths" table is for information purposes only.
ANCHOR BOLTS Foundation lengths shall be as shown on the plans, or as directed by the
Engineer. Foundations will be paid for under Item 416, "Drilled Shaft
POLE BOLT CIRCLE ANCHOR Foundations, " unless otherwise shown on the plans.
g6 Wh " " MOUNT ING BOLT
- n n on the N . . .
:2 4" concrete riprap plgnss4?woogcre+e HE IGHT Shoe Base | T-Base S¥ZE 2. Erect roadway illumination assembly poles plumb and true. Form ong level
°¢ with 6"x 6" riprap with 6"x 6" <40 ft. 13 1n. 14 in. lin.x the top 6" of the foundation so the pole will be plumb. Use leveling
25 . (W2.9 x W2.9) 1V:6H or " (W2.9 x W2.9) . 30in. nuts to plumb shoe base poles. Do not use shims or leveling nuts under
629 welded wire fabric flatter 174 welded wire fabric _ . 1/, 1 Yain. transformer bases. Do not grout between baseplate and the foundation.
208 . a tooled reinforcement 40-50 ft. 15 in. 17 Yain. 501
= reinforcement foreslope radius X in.
= 3. Ensure Class 2A ond 2B fit for anchor bolts and nuts. Tap and chase nuts
g8 Level finish after galvanizing. Anchor bolt body with rolled threads need not be full
Z‘l-g . .
Foundation even with . .
il finished grade on downhil | Conduit ht Fougda?;gn Size.
i i fon. ondui . even wi . L. .
E’Bg sice of fOu|m:k]+|cm . 2" (1.0 /finished TABLE 2 4. Use appropriate class of concrete as specified in Items 416 and 432.
ot . #?:?sh Conduit ht, . grade Concrete for riprap may be upgraded to Class C at no extra cost to the
93 \2/4\ 2" (21,00 [Pt /75 T T TS RECOMMENDED FOUNDATION Department.
5ae LENGTHS
[SN" B .
Eeg \\ - p c (See note 1) 5. Place riprap around the foundation when called for elsewhere in the plans.
eg 7S ~ I = \\\\\\_ TEXAS CONE PENETROMETER Riprap will be paid for under Item 432,
2ce I N . _ MOUNT [NG
Elng : I 1 I\\_G - 4 Bors S bt ° 4 Bore HEIGHT N Blows/ft [ d illuminati mblies as shown in the placement
o g c | < - o 15 70 6. Locate breakaway roadway illumination asse i p
2as s e o table, unless otherwise dimensioned on the plaons. Protect non-breakaway
ca° 2 I . . - - -
‘26w 2| - | I IR i — <20 f+. 6’ 6" 6 illumination assemblies from vehicular impact (i.e. 2.5 ft. behind guard
Gz < @ N /) I v — rail or mounted on traffic barrier), or located outside the clear Zzone,
sgz| @ R\ Conduif Template >20 ft. 8 6 6’ except that 2.5 ft. from curb face is minimum desired for |ight poles on
st w| T ~ to 30 ft. city streets, 45 mph or less. See Roadway Design Manual for further
L]
= u . _ K . . .
r £§ n Conduit Template ) $2048T}+ 8’ 8 6 information
QoL " minimum .
f§§ Ff* _ (Typical) >40 ft 8 6 7. Use 4 hold down and 4 connecting washers on transformer base poles as
_| —+ + L r 107 ‘ ! i ith base.
aes to 50 f+. recommended by the monufacturer ond supplied wi
O +e= W s v
32, g i : . e o o o
gz2 " (Typical) © 8. Install o minimum of 2 conduits in each foundation. See Iighting Iayout
59 ; 30 ~ #3 at 6" pitch, sheets for locations of foundations with more than 2 conduits. Cap unused
>00 -~ . . .
oQ 2la 2 flat turns conduits in foundations on both ends.
oL v O >~ L
3+ O\ = top and bottom.
9:% |- #3 at 6" pitch, TABLE 3 9. Conduit location in foundations is critical for breakaway devices. Place
vE2 o 2 flat turns conduits 2 in. apart on centerline as shown.
577 top and bottom. PAY QUANTITY OF RIPRAP PER FOUNDATION
6522 (Install only when shown on the plans) 10. Bond anchor bolt to rebar cage with #6 bare stranded copper conductor.
555 Foundation RIPRAP RIPRAP Use |isted mechanical conne?+ors rated for embedment in concre+e: The
220 Diameter DIAMETER (CONC) (CL B) bonded steel in the foundation creates a concrete encased grounding
o SECTION A-A SECTION A-A 30 in. 78 in. 0.35 oY electrode which replaces the ground rod.
3ﬁ§ SHOWING SLOPED GRADE SHOWING CONSTANT GRADE 11. Grade earthwork around T-base foundations even with the finished grade as
E38% shown in Section A-A to ensure proper function of the breakaway device.
g0° Use riprap on T-base foundations that are located on sloped grades, and
3§ff£ as shown on the plans for level grades.
g ot
5 <%
4 Anchor * or as close to ROW
Potre 6 - #4 Bars | | ;&anggﬂon_ ~ TABLE 4 line as is practical
Hex nut X X = | .
Flot wosher . Lock washer |, o0k vosner °olg BREAKAWAY POLE PLACEMENT (See note 6) wx provide 2/5 of the
wi — A LT .
Conduit (See plans Baseplate Hex nut - luminaire mounting
for conduit size. : " Hol ddown QY ROADWAY FUNCTIONAL %% POLE OFFSET (DISTANCE height behind the
Match duct cable | | Wosher — <13 CLASSIFICATION TO FACE OF TRANSFORMER BASE) pole for "falling
size if used. See - _ =15 area” to prevent
ED standard sheets.) iq,c : - |- Freeway Mo!nlones 15 1. (minimum ond eneroochment  on
:'3.9 f | égggsg?yo¥'ggcggé; typical) from lane edge the other travel
Tof / lanes. See design
N [y m———— All curbed, 45 mph 2.5 ft. minimum (15 ft. guidel ines.
358 5 Flat wosherl  E— or less design speed desirable) from curb face
A A wo| 1 Hex nut - : — * 7
0w | All oth 10 f+. minimum*(15 f+.
" o A7 i s s e i gy A v R orhers desirable) from lane edge
3 AT T
- 1/2" max
— Anchor
Tied to bolts §® =
rebar cage | F Dsafety
see note 10 . . ivision
When required - e . . I Texas Department of Transportation Standard
4" concrete riprap N o I

Grade break

el i aoe ROADWAY
L R | ILLININAT 0N

DETAILS
(RDWY ILLUM FOUNDATIONS)

Bottom Anchor
SHOE BASE  goit Tempiate il : 7, X5
See RIP Standard RID(Z) _20
FILE: rid2-20.dgn DN: |cxx |owx cK:
FOUNDATION DETAIL ANCHOR BOLT DETAIL ©TxD0T  January 2007 cont |[secT 408 HIGHWAY
REVISIONS 6447 42 001 [H 20, ETC
g .Il::; oISt COUNTY SHEET NO.
L |
< - 12-20 ODA ECTOR, ETC. 32
ow

—
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DocuSign Envelope ID: 9B512642-6222-4450-8A5D-1266B154ED7E

3 N . GENERAL NOTES:
rill 10" 3% U- 2 " (2" RMC) Voo 4 Vo
length as Holes— [+ %" U-Bolt. to W NTLRN A. ALL 150 watt HPS and 150 watt equivalent LED Luminaires
3 sides required \\o— 2 rylon throat 12" 3 %" (2 2" RMO) V" | 6" |1 e
(Typ) A o o0 ss >|' K + | | | | 1. Lumingire locations, conduit and conductor sizes and routing are
»c OCk nuTS, % : . L i typical and diogrammatic only. See project layout sheets for
5.2 R = 2 flat washers, ~ 2 -9 rpa .
© R ° ~ _+_ . f | specific details.
@ Recess ~ pt 2 lock washers o H B'L?-I | /ﬂ;. s
oa 314" dia. . co i =1L . . . N -
> = = N 2. Conduit will be paid for under Item 618 Conduit" and conductors
N | o4 ~ 5% Holes —/ ~ ’
Eéd 1#2" depth | Yy O 00 ) [ Saddle o ~ [ gri If’ 1] ~ e will be paid for under Item 620, "Electrical Conductors,” unless
2 " | | | . . .
P C (Tye) A [ 4 b Holes | otherwise shown on the plans.
gt_‘é’ Saddles (4 Required) 4 - Y Typ) 'y ¥ : . Vo o 3. Adjust conduit in saddles to place fixture height and orientation
S0 sized for 2" RMC Drill As required N 9 Y. . |_9—/2.| as required. See fixture orientation detail and plans. Where
>,§ Holes for Saddles CLAMP DETAIL PLAN VIEW _ procticable, place luminaires so the bottom of luminaire is above
ok (2 Req’ d) the bottom of the beam, maximum of 3 in. (See detail UNDERPASS
E,%g SECTION A-A MOUNTING PLATE FRONT SIDE LIGHTING ARM TYPE 2)
gz (ASTM A-36 or better) BRACKET DETAIL 4. Except as noted, galvanize all structural steel and exposed
- 3 n 1 bolts, nuts, and washers in accordance with I[tem 445
gotL go::h/sw/ 2'%‘)['%?1”5' Make from 2" plate (ASTM A-36 or better) "Galvanizing".
LLw
asg throat lock nut . . . .
oo
08 and 1 lock washer Liquid tight 5. ngrlco'rlon of brock§+§ and support crms"wn 1l not be pgud for
b (Typ) 6" . 3 — . directly but is subsidiary to Item 610, "Roadway I1lumingtion
bg" yp . Vo' Thick Drill %" dia. £ O Flexible Assemblies. "
o3y Top of RMC Mzounﬂlnc ’———‘ o Hole for pin v 15 Metal .
‘280 Bent Cap Plate ¢ \ 172 g <—-| E?ndl)“* 6. Install o heavy duty NEMA 3R fused disconnect or bregker enclosure
S-t _\ T [— 1 e | 17} ypP rated at 30 amps and 480 volts to switch underpass luminaires Qs
033 Rotate as - L ¥a" RMC to shown on plans, with at least one per bridge circuit. Install
gxe A < |< necessary 8 - Type 2 Luminaire 20 amp time-delay fuses or inverse-time circuit breakers. Mount
L . 5_ - to place . N disconnect or breaker enclosure 10 ft. (min) above grade on columns
9 | o 7 fixture Luminaire £ 9 Yy" \ / or bent caps as approved by the Department. Modify disconnect to
2%t ~ perpendicular 9 Radius allow padlocking in the "ON" and "OFF" positions. Padlocks and
+88 / B to roadway — s disconnect switches or circuit breakers for underpass fixtures
28c — — — e will not be paid for directly but are subsidiary to the various
2 bid items of the contract.
VL L
£22 | —t PLAN VIEW SIDE PLAN VIEW _ _
53 i £ . . / / 7. Conduit on columns, caps, and slab is shown surface mounted. For
38° = goupl ing, ConELI“* FIXTURE new columns and caps, embed PVC conduit in concrete. Bond and
:ég J ngﬁgg';arond ex ORIENTATION ARM DETAIL ground metal junction boxes and conduit.
-, Bottom of
Eé‘:q Bent Cap Connect conduit on tapered B. TYPE 1
S section of beam.
258 PROFILE VIEW END VIEW (See note C.2) 2 - %" Dia. thru-bolts 3 -_No. 12 XHHW f 1. Provide 2 in. rigid metal conduit (2.375" 0.D., 0.146" wall) for
o%c Or as Required (A325 or A193 BT), each in %" RMC for "|'|"'\ Type 1 arm shaf+t.
® 0 (See Note A. 3) %" yDio. bolt+ w/+1 r21y1lcc|>n++hr0ﬁ+ lock Branch Circuit —Fused
298 (42" Mim, w/ nut, ot washers, runs from fused Disconnect . % in. stainl teel bolt or stud non- t nsion
Enf; UN]DERPASS LIGHTING ARM S_S Cotter Pin 1 lock washer disconnect to JL 2 gﬁghm@s flor csor:]clrefessfc?r e'I'eypi:ol mgunfir?g. Exceegfxgs ggfeg,xpgrosvl?de
«35 underpass an allowable 2650 Ibs minimum pull-out force (after consideration
%48 Luminaires of adjustment factors for edge distaonce and bolt spacing) for each
g8 s See Clamp - anchor. Install each anchor to the embedment depth recommended by
go- G Detai | 2 15" Min to Ground Box the manufacturer.
<£-¢ ) 4" Max
oF ot T 1w { (As shown on . . o3 - .
o uv¥ 2 Y5 "RMC ;{ 3. Attach conduit to plate with 4 saddles, four % in. diameter
Z cw . E|Reducing bushing CONDUIT DETAIL layout sheets) bolts, nylon throat lock nuts, and lock washers.
o xo Cast-in-place 9 , X
section Luminaire — m| 92" Radius 2 C. TYPE 2
2"RMC :3 . . .. . " "
71 . e o 1. Provide 2 in. rigid metal conduit (2.375" 0.D., 0.146" wall) or
[ , [ \B Conduit Fitting (Typ) Kk provide a combination of 2 Y, in. (2.875" 0.D., 0.193" wall) and
T ~ Reducer- Appropriate 2 in. (2.375" 0.D., 0.146" wall) rigid metal conduits with a
L. i : . J L | Accessible reducing bushing as beam height stipulated for Type 2 arm shaft.
Liquid Tight (__ J— 3" Max bottom of 5] N2 TL Conduit Body Field cutting and threading will be permitted. Paint cut and
Flexible Metal / Beam fixture - =] ] threaded areas with zinc rich paint after conduit is connected
C°”§‘=U=!\ / \ , FRONT “i L | to adjacent fitting.
7z . N
| (Beam height greater than 54*) 2. Connecting conduit may be strapped to tapered section only of
3" Max or . precast beams as shown. Anchor as approved by the Engineer.
gvf_? WI‘H; Connect conduit on tapered ;/4" RMC g yo.r RMC Max imum anchor depth is 1 in.
oTTom o section of beam. 2
L [ beam (See note C.2) 2 - %" Di I+ 3. Indiscriminate drilling into precast concrete beams may result
L II?{ I%% S in reduced beam strength. Use drilling location ond method as
%" Dia. bolt throat Iockynu-r directed by the Engineer. See Location of Underpass Lighting
(54 Vz'l' Min). w/ 2 flat woshers,, Mounting Bracket detail. The locations shown in the table are
x Ss Cotter Pin 1 lock washer CONDUIT CONNECTION PROFILE such that reinforcing strands will not be damaged.
. Typical conduit T -
Junction < . ® Traffic
routing for serving R . é
o . Lumingire 93 + See Clamp :E zﬁllg:g;cmg TABLE 5 l Texas Department of Transportation bsii{;z'
¥ Liquid Tight g?pgzé € side S Detail 2 %" Min to C i Standard
Flexible Metal ° 4" Max |
Condui+ with . — = LOCATION OF UNDERPASS LIGHT ROADWAY
Drip Loop 9 2" Radius S T RACKET TA
E — / MOUNT ING BRACKE BLE “.LUM[NATION
2 2"RMC — SPAN MINIMUM
) = LENGTH DISTANCE
£nct ISTaf DETAILS
3" Max_t L oottom of  minimm Distance | 38:' ;g: ;3,'8-- (UNDERPASS LIGHT FIXTURES)
FRONT fixture Ei:eor‘; (See Table Below)' T TR
IN RD IL AM (U/P)(TY D (Beam height equal to or less than 54") R I D (3) - 20
FILE: rid3-20.dgn on: TxDOT [cks TxDOT [ows TxDOT [ck: TxDOT
If bridge hos pre-cast panels under deck, IN RD IL AM @W/P)(TY 2) LOCATION OF UNDERPASS LIGHT MOUNTING BRACKET OT00T oy 2013
. run circuit under deck edge. REVISTONS Yy py. p— pPT—
] 2-14
- DIST COUNTY SHEET NO.
5= UNDERPASS LIGHTING TYPE 1 UNDERPASS LIGHTING TYPE 2 o — — ~
=




DocuSign Envelope ID: 9B512642-6222-4450-8A5D-1266B154ED7E

SHIPPING PARTS LIST - POLES AND LUMINAIRE ARMS
Nominal Shoe Base T-Base CSB/SSCB Mounted OTHER
Mounting Ht. Designation . Designation . Designation . Designation .
~C (ft) Pole [ AT T A2 JLuminaire Quantity Pole [ AT T A2 JLuminaire Quontity Pole [ A1 ] A2 JLuminaire Quantity Pole [ AT T A2 ] Luminaire Quontity
5-3 20 (Type SA 20 S - 4) (150W EQ) LED (Type SA 20 T - 4) (150W EQ) LED
55 (Type SA 20 S - 4 - 4) (150W EQ) LED (Type SA 20 T - 4 - 4) (150W EQ) LED
e 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
*5'8&; (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
Le> (Type SA 30 S - 8) (250W EQ) LED (Type SA 30 T - 8) (250W EQ) LED (Type SP 28 S - 8) (250W EQ) LED
2+9 (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
gé" 40 (Type SA 40 S - 4) (250W EQ) LED (Type SA 40 T - 4) (250W EQ) LED (Type SP 38 S - 4) (250W EQ) LED
>§ (Type SA 40 S - 4 - 4 (250W EQ) LED (Type SA 40T - 4 - 4) (250W EQ) LED (Type SP 38 S - 4 - 4) (250W EQ) LED
R (Type SA 40 S - 8) (250W EQ) LED (Type SA 40 T - 8) (250W EQ) LED (Type SP 38 S - 8) (250W EQ) LED
§gg (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
oat (Type SA 40 S - 10) (250W EQ) LED (Type SA 40T - 10) (250W EQ) LED (Type SP 38 S - 10) (250W EQ) LED
253 (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
a L
028 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
Emg (Type SA 50 S - 4 - 4) (400W EQ) LED (Type SA 50T - 4 - 4) (400W EQ) LED (Type SP 48 S - 4 - 4) (400W EQ) LED
3%;. (Type SA 50 S - 8) (400W EQ) LED (Type SA 50 T - 8) (400W EQ) LED (Type SP 48 S - 8) (400W EQ) LED
£po (Type SA 50 S - 8 - 8) (400W EQ) LED (Type SA 50 T - 8 - 8) (400W EQ) LED (Type SP 48 S - 8 - 8) (400W EQ) LED
2es (Type SA 50 S - 10) (400W EQ) LED (Type SA 50 T - 10) (400W EQ) LED (Type SP 48 S - 10) (400W EQ) LED
Q23 (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
aaQwv
oxe (Type SA 50 S - 12) (400W EQ) LED (Type SA 50 T - 12) (400W EQ) LED (Type SP 48 S - 12) (400W EQ) LED
;“-’ 5 (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
Lo
23t GENERAL NOTES:
+ O
00
are 1. All work, materials and services not shown on the plans which may be necessary for complete and proper construction
2 shal |l be performed, furnished and installed by the Contractor. Faulty fabrication or poor workmanship in any material,
§§§ equipment or installation will be considered justification for rejection. Where manufacturers provide warranties or EXPLANATION OF ROADWAY ILLUMINATION
E%‘é guarantees as a customary trade practice, furnish to the Department such warranties or guarantees. ASSEMBLY DESIGNATIONS
3;03 2. The location of poles and fixtures ore diagrammatic only and may be shifted by the Engineer to accommodate local
2ag conditions. Install or remove poles and luminaires located near overhead electrical lines using established industry (TYPE SA 50 T =X = X)(400W EQ) LED
25 and utility safety practices and in accordance with laws governing such work. Consult with the appropriate utility .
L6« company prior to beginning such work. SA: Pole and mast arm moy be steel or——
EEE 3. Standard Steel Pole Designs. Steel poles fabricated in accordance with the details and dimensions shown ST: Pole and mast arm must be steel.
e s herein, shall be considered standard designs. Submission of shop drawings aond design calculations for AL: Pole ond mast arm must be aluminum.
wSo standaord designs is not required. SP: Special (ovalized) steel or aluminum pole
e . . . for installing on CSB or SSCB. See standard
+.0 4. Optional Steel Pole Designs. Multi-sided steel poles may be al lowed as optional designs, if steel poles are sheet CSB (4), or SSCB (4).
%08 permitted or required, pending approval by the Department as outlined below. T . | digits o + . |
02 wo numer ica igits denote nomina
Eoor a. Shop Drawings. Optional designs require submission of shop drawings and design calculations bearing the mounting height in feet.
yoEe® seal of an engineer licensed in the State of Texas, in accordance with Item 441, "Steel Structures.”
sgese The Department may elect to pre-approve some shop drawings for optionally designed poles. Submission of Next letter denotes type of base, (S-Shoe Base,
aF o€ shop drawings and design calculations is not required for structures fabricated in accordance with the T-Tronsformer Base, or B-Bridge/Ret.Wall Mount)
n L. details of shop drawings on the pre-approved |ist maintained by the TxDOT Traffic Operations Division. Any First + | th of +
a xo deviation from the pre-approved shop drawings will require submission of shop drawings of the complete First number denotes length of mast arm
assembly and design calculations as described above. in feet.
b. Structural Support Design for Luminaires. Lighting support structures shall be designed for a 25 year [
design life in accordance with the AASHTO Standard Specifications for Structural Supports for Highway ggghgg ﬁﬁﬁggg wg?zhcggnéieén?ggmdigyf:g$ond
Signs, Luminaires and Traffic Signals, 6th Edition (2013) ond Interim Revisions thereto. All poles )
shal | be designed for 110 mph 3-second gust wind speeds. The Gust Factor, G, and Wind Importance P . . . .
Factor, Ir, shall be applied as per the AASHTO Specifications assuming a ’25—;/ecr design life. The bgmgg;r&ga:;qu;gsw\?’}-’lrls ;(éé?bdgogg)'u.ng“ch')ﬁnEm
design wind pressure for hurricane wind velocities greater than 100 mph shall not be less than the
design wind pressure using 100 mph with the non-hurricane Wind Importance Factor, Ir, value. For .. . s
tronsformer base poles, fabricator shall include transformer base ond comnecting hardware in design 'gggfr r:]_e*zggs_'[’Eéc‘l’*;.r"c'lgp;s°ur°e (S - High Pressure
calculations and shop drawing submittals. All transformer bases shall have been structurally tested to fum; uminai
resist the theoretical plastic moment capacity of the pole. Certification of the plastic moment load test
and FHWA breakaway requirement test of the model of base being furnished shall be submitted with the shop
drawings. Shop drawings shall show breagkaway base model number, ond monufacturer’'s name and l|ogo.
Manufacturer’s shop drawings shall include the ASTM designations for all materials to be used.
c. Mast Arm Attaochments. All poles and attochments shall be structurally designed to support two 12-foot
mast arms and luminaires. Poles shall be supplied with mast arm combinations as shown in the plans. All
mast arms shall be designed for a 60-pound luminaire having an effective projected area of 1.6 square feet.
d. Anchor Bolt Assembly. Anchor bolt assemblies for optionally designed poles shall be the same as those
shown herein.
5. Aluminum Pole Designs. Aluminum pole designs may be allowed, if aluminum poles are permitted or required, SHEET 1 OF 4 .
pending approval by the Department as outlined below. §® g?fﬂff
a. Meet all of the requirements stated above for optional steel pole designs and the fol lowing: ITexas Department of Transportation s",;",’;f,";’i’d
1. Aluminum poles shall be fabricated in accordance with "Structural Welding Code-Aluminum" AWS DI1.2.
2. Aluminum pole designs shall use the same anchor bolt assembly and be subject to the same geometric
restraints and other requirements for steel poles specified herein.
3. Aluminum poles shall be equipped with vibrotion mitigotion devices, as approved by the engineer. ROADWAY
4, Pole components shall be constructed using the following material:
Shaft: ASTM B221 or B241 Alloy 6063-T6, ASTM B209 Alloy 5086-H34, ASTM B221 Alloy 6005-T5. ILLUMINATION
Base Flange: ASTM B26 Alloy 356.0-T6 or ASTM B108 Alloy 356.0-T6 (Yield strength test required).
Mast Arm Fitting: ASTM B209 Alloy 6061-T6 or ASTM B221 Alloy 6005-T5. POLES
Mast Arms: ASTM B241 Alloy 6061-T6 or Alloy 6063-T6.
Pole Cap: ASTM B209 Alloy 5086-H32 or ASTM B108 or B26 Alloy 356.0-T6.
Bolts: Stainless Steel AISI 300 series. Bolts threading into aluminum threads shall be treated with R P l - ] 9
anti-seize compound, Never-Seez Compound, Permatex 133K or equal. l ( )
. . . . . . FILE: rip-19.dgn DN: |cxx |0wx Ck:
6. Special Designs. Poles with architectural treatments shall meet the requirements shown elsewhere in the plans. ©T1x00T  Jonuary 2007 P pr oo v~
o 7. Luminaire Mounting Height. Actual luminaire mounting height shall be the nominal mounting height given on 717 REvIsIoNs badt | 42 oo IH 20, ETC
[} RIP(2) for all pole-arm combinations except for poles with 4 ft. luminaire arms, which shall be 3'-0" lower 12-19 oISt COuNTY SHEET NO-
ac than the nominal height, unless otherwise shown or directed. oDA ECTOR, ETC. 34
(3A
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MATERIAL DATA

equals 110 mph with a 1.14 gust factor.

mast arms aond lumingires.

projected area of 1.6 square feet.

3. Fabrication shall
and with the details,
shown herein.
illumination pole assemblies fabricated i
with the details, dimensions,
herein. Weld references call
procedures which the Fabricator must obtai
fabrication. Materials, fabrication toler

dimensions, and wel

sheets and the Specifications.
fabrication tolerances, dimensions shall b
tolerances generally obtainable in normal
practice.

DATE:
FILE:

A wind
importance factor of 0.80 is applied to adjust the

wind speed to a 25 year recurrence interval. Design
moments listed in tables assume base of pole is
25’ above natural ground level,

2. Structures are designed to support two 12° luminagire

Mast arms are designed to
support a 60-pound luminaire having an effective

be in accordance with the Specifications

d procedures

Do not submit shop drawings for roadway

n accordance

and weld procedures shown

5. Unless otherwise noted, all

steel parts

galvanized in accordance with Item 445,

Steel

441, "Steel
sections shall

poles shall
Structures. "

Code-Steel.

be fabricated
Longitudinal
have 60% minimum penetration.
shall be in accordance with AWS D1.1,

shal | be

"Galvanizing. "

in accordance with Item

seam welds for pole
All welding
Structural Welding

7. Two-section poles joined by circumferential welds will

not be permitted,

Poles may be fabricated in two sections and field-

assembled by the

shal |

unless otherwise shown on the plans.

lap-joint method.
telescope together with a lap length of not

The two sections
less

than 1-1/2 t+imes the shaft diameter at the Ilap joint.

for preapproved weld

n prior to
ances, and

shipping practices shall meet the requirements of these
In the absence of specified

e within the
fabrication

8. Alternate material

9. Lubricate and tighten anchor bolts,

equal to or better than material
specified may be substituted with the approval of the
Engineer.

when erecting shoe
base poles and concrete troffic barrier base poles, in
accordance with Item 449, "Anchor Bolts."

t =3 %ee Bole =3 See Pole =3 See Pole
N op Detail N Top Detail N Top Detail
Sy Sheer 3 of 4 o o ¥y Sheet 3 of'4 5 WY | Sheet 3 of 4 .
A NEES ‘W e h NN o8 h NN ¢ 3
S N s | o= N N — N N —
-c . AN 3 s ! v . AN 3 S | v & . AN 3 S | wl =
O-- X ~ (D N " | (D X I | (D
(1]
[ N TN S 7N S TN
L] 3 3
>\§ A N . N N - N . "
+0 .
§0¢ Sy . Sk . S .
5 i ’ ~ : ~ ¢
=0x Simplex Arm - | Simplex Arm - | Simplex Arm -
29 ‘ Connection : Connection : Connection
.bg | - | = | =
o ' 2 ' e | €
o | < c | : | <
| § B § g
gt 2 & ' 2 £ ' 2
283 | N | s 5 | s
sael £ - 3 . ¢ -
Sl ® X g : £ o . 5l £
wegl 8| see Handnole | ° | ° Seam Weld | A5
£0b Detail, X T : T located 45° . oo 2
8o Sheet 3 of 4 | o g o from most ||| Sv o
@3y —— £ —'T— £ arm axis _ LP-3 £
£5° + - __\\\\\ 60% of +
gow Handhole g . g " Pole g
e — location o) _— 60% of <LP'3 o) Thickness o
3§§ for ground | 60% of \LP-3 = Pole = =
FEa mounted poles Pole o : Thickness o See Handhole : o
i | Thickness S | S ety of 4 | S
g‘c;;g See Shoe Base . c X c X £
EF Baseplate Detail, € | € €
e 8 Sheet 4 of 4 Handhole on 3 : 5 oy 5
o4 traffic side s2|%¢
DLy clx of pole for | P N.C
Co* e bridge aond . See Transformer Base ; telmE
5;3%\6 == retaining wal | | Boseplate Detail, T See Concrete cwlod
g8° 215 mounted poles : Sheet 4 of 4 ] Traffic Barrier ..'|3w
wds N See Transformer Bose_BcsepIo+e o
N E | Base Details —— Detail,
vCo \k . Sheet 4 of 4' Xl: 2 Sheet 4 of 4
L Ow e o Olomo®@
e See Tzonsforger l 57073 See Concrete Traffic
COO® A ase Anchor Bolt . s O-
O« C See Shoe Base Anchor : See BL and RWI(LB) : Q=<2 Barrier Base Anchor
+ ¥ Bolt A bly Detail Assembly Detail,
w50 o ssembly Detrarl, Standards Sheet 4 of 4 Bolt Assembly Detail,
ool Sheet 4 of 4 , . Sheet 4 of 4
£e s Ground Mounted | Bridge & Retaining Wall Mounted |
AL T
“-00
o UV
o385 SHOE BASE POLE TRANSFORMER BASE POLE CONCRETE TRAFFIC
wIEW
P BARRIER BASE POLE
JFTE SHOE BASE POLE TRANSFORMER BASE POLE
(2] (=
5 2% Luminaire . Luminaire f
o xo . Base Top Pole Design + Base Top Pole Design
Mg:?;rl]r;g Diameter | Diameter Le(r;%‘;h Thickness| Moment Mﬁ:?m',:g Diameter | Diameter Le(r;g‘;h Thickness| Moment CONCRETE TRAFFIC BARRIER BASE POLE (CSB/SSCB)
(Nominah) ()| (T tin) tin) &= [linominan) (r1o] (10 (in) tin) (K- ® Design Moment
Lumingire Base Top Pole -
20. 00 7.00 4.90 15.00 0.1196 T.1 20,00 7.00 5.11 13.50 0.1196 T.1 Mﬁ:?;é:g Diameter | Diameter L?Q%Th Thickness T :Tlf+éerp
A (in) (in) (in) ou N
30.00 7.50 4.00 25.00 0.1196 13.2 30. 00 7.50 4.21 23.50 0.1196 13.2 (Nominal} (f1) ' ' of Rail [to Rail
31.00-39.00| 8.00 |4.36-3.24 |26.00-34.00| 0.1196 | 20.7 31.00-39.00| 8.00 [4.57-3.45 [24.50-32.50| 0.1196 | 20.7 28.00 9. 00 5. 78 23.00 | ©.119 0.3 | 13.2
40.00 8.50 3.60 35.00 0.1196 | 20.7 40.00 8.50 3.81 33.50 0.1196 | 20.7 38. 00 9.00 4.38 33.00 | 0.1196 6.6 | 20.8
50. 00 10.50 4.20 45.00 0.1196 | 30.3 50. 00 10.00 3.91 43.50 0.1196 | 30.3 48.00 10.50 4.48 43.00 | 0.1345 25. 1 30.5

GENERAL NOTES:

1. Designs conform to AASHTO Standard Specifications 4, For mounting heights between values shown in the 10. All poles, except Transformer Baose Poles, shall have hand
for Structural Supports for Highway Signs, Luminaires, tables, use base diameter and thickness values for holes with reinforcing frames and covers. For ground mounted
and Traffic Signals , 6th Edition (2013) and Interim the larger height. shoe base poles, hand holes shall be placed 90 degrees to
Revisions thereto. Design 3-Second Gust Wind Speed mast arm unless otherwise noted on the plans. For poles

mounted on a concrete traffic barrier with one Iumingire aorm,

hand hol

es shall be located 180 degrees from luminai

re arm.,

For poles mounted on a concrete traffic barrier with two

luminair
the barr
or a ret
traffic

e arms, all hond holes shall be on the same
ier. For poles mounted on g bridge lighting
aining wall lighting bracket, hand hole shal
side of the pole, at a height that will

clear the barrier.

11. The fini
of pits,
and othe
arms sha
"Galvaniz

12. Pole len

luminair

arms wil
nominal

the nomi
otherwis

13. Erect tr

shed pole shall have a smooth, uniform finis
blisters, or other defects. Scrotched, chi
r damaged galvanized areas on poles and mast

side of
bracket
| be on

h free
pped,

Il be repaired in accordance with Item 445,

ing. "

gth is based on a 5'-6" Iluminaire arm rise. 4 ft.

e arms have a 2'-6" rise. A pole with 4 ft+. lumingire

I have an actual mounting height 3'-0" less than the
mounting height. [ncreasing the pole length to meet
nal mounting height is ol lowed, but unnecessary unless
e directed by the engineer.

ansformer base poles in accordance with sheet RID(1).

MIN
ASTM ¥
COMPONENT DESIGNATION | %IELD
i)
A572 Gr 50,
A595 Gr A,
" A1011 HSLAS
Pole Shaft (0.14"/ft. Taper) Gr 50 CI 2 ()’ 50
or A1008 HSLAS
Gr 50 CI 2
A572 Gr.50, or
Base Plate and Handhole Frame | A36 36
T-Base Connecting Bolts F3125 Gr A325 92
F1554 Gr 55 55
Anchor Bolts A193-B7 or A321 | 105
Anchor Bolt Templates A36 36
A1924 Gr 2H,or
Heavy Hex (H.H.) Nuts A563 Gr DH
Flat Washers F436
NOTES:
C)Z'—G" rise for 4 ft. luminaire arms.
®@Before ovalized as shown on Concrete
Traffic Barrier Base Baseplate details,
Sheet 4 of 4.
®A1011 SS Gr 50 may be used instead of
HSLAS, provided the material meets
the elongation requirements for HSLAS.
POLE ASSEMBLY FABRICATION
DIMENSION TOLERANCE
Shaft length 1"
1.D. of outside piece .o N
of slip fitting pieces 1787, -1/16
0.D. of inside piece P "
of slip fitting pieces *1/32%, -1/8
Shaft diometer: other +3/16"
Out of "round" 1/4"
Straightness of shaft +1/4" in 10 f+t
Twist in multi-sided shaft 4° in 50 ft
Perpendicular to baseplate 1/78" in 24"
Pole centered on baseplate +1/4"
Location of At+tachments +1/4"
Bolt hole spacing +1/16"
SHEET 2 OF 4
52223‘,® Traffic
- Safety
I Texas Department of Transportation s”,;",’,ﬁ,’gﬁ’d

ROADWAY
ILLUMINATION
POLES

-19

RIP(2)

FILE:  rip-19.0gn [ex: [ow: cx:
©7xD0T  January 2007 ConT [secT 108 HIGHWAY
REVISIONS 6447 | 42 001 [H 20, ETC
7-11
DIST COUNTY SHEET NO.
12-19

ODA ECTOR, ETC.
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DocuSign Envelope ID: 9B512642-6222-4450-8A5D-1266B154ED7E

LUMINAIRE ARM

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

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

kind is made by TxDOT for any purpose whatsoever.

LUMINAIRE ARM DIMENSIONS
A:‘ﬂ?";j::(;_m Arm Length Rise
. 4'-0" 3'-6" 2'-6"
é 6'-0" 5 -6" 5'-6"
5 8'-0" 7' -6" 5'-6"
o
4 10'-0" 9'-6" 5 -6"
(=]
12" -0" 11°-6" 5'-6"

ARM ASSEMBLY FABRICATION
TOLERANCES TABLE
DIMENSION TOLERANCE
Arm Length 1"
Arm Rise 1"
Deviation from flat 1/8" in 12"
Spacing between holes x1/32"

DATE:
FILE:

0° (+25-0%)
Arm Length

Pl
co
O« e — P

(1]
5% ' ane
> ; rai
7§ Strut R % "x 2" Min. Min. stral9
§° length
L2

2+ 2" SCH 40 Pipe Removable plastic or
o5 2 %" 0.D. galvanized metal cap
Z 4 g

zg| x| & ut t e 2'-6"+ /5" Max

5 :‘0: P x 2" Min. 2

")

2 £ 8

o o a LA-1

¢ ® E

8 (SN2

0

% i&'— 1 Y2" SCH 40 Pipe

@ + 1 %" 0.D.

1 )

8 ' LA-1

2 .

Ll — —

T Yo" Dig. x 1 Yo"
A325 Bolt

2%x 30 [ ®

Approx. Hole

in Pole : \ ’//'
fiifif~

Lock Washer(®)

Arm Simplex

SSSSSL

Pole Simplex

UPPER SIMPLEX FITTING

(Gusset not shown for clarity)

. A
€ '/," Dia. Holes- :
13NC Tapped V" 5" ApPpProx. <
Threads T

Yo "I 4
=

| <

= =
- —4 X
Smooth - — —+ 0
Lip : &
77 <
RY i

2" Dia. Approx.

POLE SIMPLEX DETAIL®

NOTES:

Y2" Dia. x 1"
A325 Bolt(®

Lip
removed N

Arm Simplex

Pole Simplex

A

LOWER SIMPLEX FITTING

(Gusset not shown for clarity)

SECTION B-B

5" Approx.
" an 1 %" Dia.
= e .
—Eag'r— . . Approx
_ 7 p—
B 4 | ' 3
-1~ i &
___ R— <Q[_
- =
un
Vz " 4 1
3/ " —I_ 7/ .
o e

ARM SIMPLEX DETAIL®

@Any of the moterials listed for plotes may be used

where the drawings do not specify a particular ASTM
designation.

(® A576 must be suitable for forging and also meet

minimum tensile strength of 65 ksi, minimum yield of
35 ksi, and elongation in 2 inches of 22 percent.

(® A572, A1008 HSLAS-F, and A1011 HSLAS-F materials may

have higher yield strengths but shall not have less
elongation thon the grade indicated.

() Dimensional |imits are given to show acceptable

variagtion in design. All of g Fabricator’'s production
of a particular arm length shall have the same
dimensions within specified tolerances

Eoch pole simplex fitting shall be supplied

with 2 bolts and 2 lock washers of the
size specified. The bolts and lock washers
shal |l be secured to the pole with the other
hardware items called for in the plans.

(© Proposed deviations in arm simplex dimensions or

materials must be submitted to the Department
for approval.

C@A welded handhole frame is permissible. Maximum

of two (2) CJP weld splices is al lowed.

MATERIALS

Pole or Arm Simplex

ASTM A27 Gr 65-35 or Gr_70-36, A148
Gr 80-50, A576 Gr 1021 (5),or A36
(Arm only)

Arm Pipes A501, A 1008 HSLAS-F _Gr 50(), or

ASTM A53 Gr A or B,A500 Gr B,
A1011 HSLAS-F Gr 50 ®

Arm Struts and
Gusset Plates @

ASTM A36,A572 Gr 50 §®), or A588

Misc.

ASTM designations as noted

LA-3
2
Typ
g
Plate
SIDE ELEVATION SECTION C-C
SIMPLEX ATTACHMENT DETAIL

Pole Top Cap to be

gray iron casting 3 ; 2
(A48 Class 30V,
zinc die casting
(Zinc A!on No. 3),

or Aluminum

Stainless Steel
Set Screws
(3 Req’d)

/2" 5"
"J" or "C" Hook !
for wiring and
handling 2" dia. -
Commercial Grade 1" Min.
Hot Rolled Bar

Y>2"-13 UNC

grounding

Tomeine \
o|8
ELEVATION

Pole Tube
Wall

YVa"

SHEET 3 OF 4

52223‘,® Traffic
= Safety

Cover
Mtg.
Clip

SECTION A-A

Tube Thk.
+y|6 "

(2) Y4"-20 UNC
Hex Head
Stainless Steel

Haondhole

12 Gauge
H.R.M. S.

POLE TOP

HANDHOLE

I Texas Department of Transportation s”,;",’;f,’gfd
ROADWAY
ILLUMINATION
POLES
RIP(3)-19
FILE: rip-19.dgn oN: [ex: [ow: cx:
©7xD0T  January 2007 ConT [secT 108 HIGHWAY
REVISIONS 6447 | 42 001 [H 20, ETC
I;:II; oIsT COUNTY SHEET NO.
oDA ECTOR, ETC. 36
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DocuSign Envelope ID: 9B512642-6222-4450-8A5D-1266B154ED7E

per bolt with upper
end galvanized at

least 12", x
Minimum 34" Thick

Minimum 2" Thick
(4) Anchor Bolts with ;x:
(1) H.H. Nuts, (1) Lock

Washer and (1) 5"
Hold-down Washer at top

@ Anchor Bolt Templaotes do not need to be
galvaonized.

L]
S ANSF ORVER GENERAL NOTES:
BASE TABLE 1. For mounting heights between those shown in
the table, use the values in the table for
LP-t Thick LP- 1) Tupe kD S\ 1Y LP-1 Bal +ow i e i Nt Tvee | %0 | BT the larger mounting height.
Pl [} "
€o + Y 3 Flat Washer, Lock
N 7 77 e Washer, & ’ A 13" 14" 2. All breakaway bases shall meet the breakaway
%% Connecting Washer requirements of the AASHTO Standard
rg Baseplate Thick . o Specifications for Structural Supports for
£dg Tube LP-2)—rmo € Mast Armi(s) B 15 17 Ya Highway Signs, Luminaires and Traffic Signals,
to0 Thk. Boseplate Thk. p 6th Edition (2013) and Interim Revisions
ENE & Handhole Dim. B 1 2" Dia. Transformer Baseplate thereto, and shall have been tested by
b~ _\I = ?2'; Hole Bose (See . Lok FHWA-approved methods. All bases shall have
e Bol+ eq’d frons former V2" thk oc been structurally tested to resist 150% of
[ S - : | A Base Detail) LP-2 Hol d-down Washer .
R Circle (0) < {P : Washer the design moment.
o o _7/_\ }
Q= C -
<o § ¢ Mast I . | 4% © 3. Transformer bases shall be cast from aluminum,
P — 3|— “— Arm(s) = X L A | 356.0-T6, or other
8235 o a {)K jz ® . ASTM B108 or B26 Al loy . ,
I§$ B?(Ije ?ﬁ:ﬁ v ; 1 Bolt Circle material approved by the Enginmeer. Four Hex
§3; ' - ¢ chdhole_/I,_"Z 34" o ¢ Most ( Head (H.H.) bolts with four H.H. nuts, four
L,8 |——8" _g /——Arm(s) lock washers, four flat washers,and connecting
2cp Bolt Hole | \—R : r , Y Pole Base 4 14 and hold-down washers as recommended by the
d d
Eub Diameter adiused o 1"-5 % : ase >
52 Chamfered Dia. g manufacturer, galvanized to ASTM A153 Class C
@35 Corners : DETAIL A or D, or B695 Class 50, shall be provided with
o8 each transformer base for connecting the pole.
S+ SHOE BASE CONCRETE TRAFFIC Bolts shall be ASTM A325 or approved equal.
23 Radiused or Lock Nuts shall be ASTM A563 grade DH galvanized.
8¢ BASEPLATE BARRIER BASE BASEPLATE Chamfered Washer Flat
g . Corners Washer 4, Bases shall be stamped, incised or by other
EEN ¢
Lo SHOE BASE BASEPLATE TABLE approved permanent means, marked to show
%’%E MOUNT ING CONCRETE TRAFFIC BARRIER TRANSFORMER fabricator’s name or logo, and model number.
30 HEIGHTS | BOLT | square | thick |BOLL HOLE BASE BASEPLATE TABLE BASE BASEPLATE P Such information shall be placed in a readily
o= (nomingl) hf-I%U[NGTHITNSG POLE DIA@ DIM. A DIM. B seen location, inside or outside the base,
oLy .l . " " YA YA J . . . but shall not be placed on the door.
g :f_’ 20 39 13 13 1 Vs 1 Ya (nominal) Connect ing p
. " " " " . . " w, I/ m Al
g§5 40 5 15 Nz 12 28" - 38 ° "tV 10" Ya Washer 5. Doors for transformer bases shal |l be made of
o592 50° 15" 15" 1 Yo 1 Yo" 48’ 10 Yo" T Yy 13" Yy" plastic, fiberglass or other non-metallic
Lap TRANSFORMER BASE BASEPLATE TABLE DETAIL B material opproved by the Enginmeer ond shall
Eé’:@ VOUNTING | BOLT | <ounme | tmick |CONNECTING| BOLT HOLE | TRANSFOMER be attached with stainless steel screws or
5., trominal) | CIRCLE BOLT DIA. | DIAMETER | BASE TYPE Top Bol+ bolts. Transformer bases shall be cleaned
€0 Anchor Bol+ (A.B.) Dia. 20 - 39°| 13" 13" 1 Uy 1 1 Vo~ A Circle . by grit blast cleaning after heat treatment.
?,:*f; L. o . H o o - | I;‘ e | |/‘-- 5 (B.C.) Certification by the monufacturer of heat
0o Minimum '4" Thick . - 4 4 2 treatment shall be furnished with transformer
— X+ ~ . " " [y (/A (/A 1F1 1
agial . ;l: > 50 15 15 1Y% 1Y% 1Y% B bases. The certification shall show the metal
.25 tg; ﬁnﬁhoﬁ Eglt;)w;‘mf = _ alloy and temper and that the base meets those
508 WGSheI."S. ong (1) Lock V" requirements, chemical and physical. The
0851 wash t ot bolt Dia. certification shall also show the material ASTM
29390 asher at top per bolt ) Minimum V" Thick B i i
gJEwl with upper end galvanized 5 fnimum */a N specification. Transformer bases shall be cast
Zgwwl at least 11", il AN | with a removable tab bar for material testing.
JFLE T | at (4)~1 Y4" Anchor Bolt il S Some bars may have been removed by the
o v+ emplate ~ 2" Anchor Bolts 0 B N
n L. with(2) H.H. Nuts, (2) ln Anchor Bolt (A.B.) Dia. TOP PLAN manufacturer for testing.
(=] X0 . e 3/ . [ II
Minimum %" Thick - Flat xcshers and (1) 55 NOTES:
;l: < Lock Washer at top Y|
L :n :n
A

per bolt with upper end — @ Pole diameter before ovalized.

(8)H.H. Nuts galvanized at least 9 V2",
Solt Cirel Template ANCHOR BOLT FABRICATION
o ircle
Diameter (8)H.H. Nuts 1122 Y 1 % " Dia. Minimum 3" Thick TOLERANCES TABLE
Center Hole a Yy "~ / Bolt Hole %: . Bottom DIMENSION TOLERANCE
Diameter U — 14 L E?ll;r:le Length s
Pr_— —o —Provide Bottom (B.C.7 Threaded length V7N
2y Anchor Bolt JZoX T Center 7 yier | 8" B HLH. Nots N o tion BOTTOM PLAN Galvanized length (if required TV,
x Anchor Bo I 1 only.
Diameter
. A D
Bolt Hole Dia. TEMPLATE Bolt Circle Aggﬁgi_ ooy 11- SHEET 4 OF 4
Diameter IBoorggqngener §® ;'Z‘Z;;
/" -20UNC x 1" = s
CONCRETE TRAFFIC BARRIER g?g;g:erole hg.odség.l'rHex —see ITexas Department of Transportation s”,;",’,ﬁ,’gﬁ’d
SHOE BASE BASE ANCHOR BOLT ASSEMBLY w Clip Detail B
ANCHOR BOLT ASSEMBLY Tronsformer ROADWAY
2x Anch Bolt
Diometer — _ ILLUMINATION
Bolt Hole Dia. U PO ES
SHOE BASE ANCHOR BOLT ASSEMBLY TABLE TRANSFORMER BASE ANCHOR BOLT ASSEMBLY TABLE TN L
MOUNT ING BOLT MOUNT ING BOLT hole for cee
A.B. CTR. HOLE | BOLT HOLE A.B. CTR. HOLE | BOLT HOLE grounding A B
G I Diar oS Anc ERl DIAMETER | DIAMETER Rty | Dial [pSARCLE | DIAMETER DIAMETER TRANSFORMER BASE ' Detait RIP(4)-19
ANCHOR BOLT ASSEMBLY ELEVATION Fie:  rip-19.0gn on: oc:  Jow ce:
20" -39’ [ 13" me 1 Ye" 20" - 39° [ 14" 12" 1 e " ©7xD0T  January 2007 CconT | secT 408 HIGHWAY
-l |40 -50" |1 4] 15" 12 Yo" 1 %% 40°- 50" |1 Ve | 17 Var 14 %" 1 % " TRANSFORMER BASE g e par de] oo tn 20, E1C
E I-_I|J 12-19 DIST COUNTY SHEET NO.
== DETAILS s ECToR, E7C 37
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DocuSign Envelope ID: 9B512642-6222-4450-8A5D-1266B154ED7E

END LEGEND
ROAD WORK Channelizing ezzz=2|Type 3 Barricade @ @ |Channelizing Devices
Devices
G20-2 . Truck Mounted
g5 48" X 24" (see note 2) A [0 Heavy Work venicie | @ |atyenuator (Tua)
:'@ | (See note 2) A | | £ |Trailer Mounted Portable Changeable
o9 | | 5+ |Flashing Arrow Board Message Sign (PCMS)
C
0 . CW20-1D END = |s: <:| T .
coo W f ign raffic Flow
£S¢ | 48" X 48"  _ L i I ROAD WORK :
0D -
5= S(Zécnge n e ] Channe | izing | 0\ Flag D-() F lagger
3Ty os Devices G20-2 )
geg | - € (See note 2) A | 48" X 24"
o ( te 2) ) Minimum Suggested Maximum| .. .
_-1>-‘u‘: c ‘G! ofwn | CW20-1D h \- See note A Desirable ggpqcing of Mlsn.lmu“ Suggested
+Zo clv < £ . - (= s Posted|Formula|  Taper Lengths Channe | izing ion | cnaitudinal
G| & . ~ 48" X 48 ] = Speed Spacing 9
g5E CW20-1D | g3 @ N a | . pee % % Devices wow = |Buffer Space
—+ 48" X 48" o | o +C (Flags- ol x - - = X g~
823 (Flags- 3l S %952 See note 1) -|g | 10 Oflfl . f'fz T°ne<3‘ T(L"‘ 2, |pistonce
—-00 te 1) S @ G 52| owoo N 4 _ Of fset| set|0ffset ap ange
ggl See note | 5" a| =85° Slg N | 5 oR | 30 2| 150°[ 165'[ 180" 30 60" | 120° 90"
L e [0}
I8 N | 33,8 8y S o S, ! 35 L:% 205'| 225' | 245°| 35 70" | 160° 120"
eoe | 428 ol3 3 | 3| Zu8% | 40 265'[ 295 320 40 80’ | 240 155°
T e - rsl < L 0 g 7 T g g 7
5E° | s 7] n L9y . 45 450'| 495" | 540 45 90 320 195
gab * e S|« Ssoi | 50 500'| 550°| 600°| 50° | 100’ 400’ 240’
e s | | T | | | F v s s e oo s
IS} . o 7 B B T 7 7 7
Y-y [ | > \
ox e ,- v 7 g 0 7 7 10"
Fiale | ol © | s | 65 650' 715°| 780 65, 1301 700' 4 o’
.5 Channel izing cle | f B 70 700° | 770°[840°| 70 140 800 475
}‘:’“:’g Devices 518 b H D "53| Inactive | 75 750’ | 825°]| 900 75’ 150’ 900’ 540°
£85 (See note 2)A | g | o work | -
~99 clo s ) p vehicle . % Conventional Roads Only
Fya= alo | vy o
o g €3 Fﬁ;.-.l]"‘ | (See Note 3)| %% Taper lengths have been rounded off.
855 S (Vi vt . : L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
Eo* Channel izing | 0y f"ll, Work venicles or —— °
2385 devices may be L | e o other equipment <
Sg, omitted if the Q| i S necessary for the e — )1 il
3+ work area is a m ! o work operation, such A A
L2ag minimum of 30’ | x | e « as trucks, moveable Z| TYPICAL USAGE
oZb from the nearest NS f cranes, etc., shall ,; MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
50% traveled way.— | . i o remain in areas ‘Sl DURAT ION STATIONARY | TERM STATIONARY STATIONARY
S Shadow Vehicle o o0, = separated from C 7 7
522 ° with TMA ang | X lanes of traffic by ° E-
b5 Shadow Vehicle Q high intensity channel ization 3 5
wSo with TMA and high § ;?Zg;:gg: devices at all times. § = | GENERAL NOTES
— X+ . M H
£ intensity rotating oscillating or
* P flashing, ’ < s+rc|>be |igﬁ+s_ | . ¥ ] . Flags attached 10 signs where shown are REQUIRED.
©°8 oscillating S (See notes 4 & 5) Shadow Vehicle S : 2. All traffic control devices illustrated are REQUIRED, except those
03§ or strobe |ights. | u L | . ‘r',l’:*n {xﬁegg?f | denoted with the triangle symbol may be omitted when stated elsewhere
S88% (See notes 4 & 5) | rogoﬂng, flqghing, . in the plans, or for routine mointenance work, when opproved by the
Sgoa oscillating or | Engineer. .
SETE . 9 o strobe |ights. | 3. Inactive work vehicles or other equipment should be parked near the
w 2r | 3 & (See notes 4 & 5) right-of-way |ine and not parked on the paved shoulder.
2 o< I ol ¢ .
a5 %% ~|E m e | 4. A Shadow Vehicle with a TMA should be used anytime it can be positioned
519 . 30 to 100 feet in advance of the area of crew exposure without adversely
| z I: L | | | affecting the performance or quality of the work. [f workers are no
Qo | o longer present but road or work conditions require the traffic control
£ (>> to remain in place, Type 3 Barricodes or other channelizing devices
| 3l * D | | may be substituted for the Shadow Vehicle and TMA.
P | _, . 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
Ol . " L'y - | surface, next to those shown in order to protect wider work spaces.
.. ) N - 6. See TCP(5-1)for shoulder work on divided highways, expressways and
L)
Channelizing | = < 5 | = | . . . froeways.
Doy ees 2A - ° | & . > | | 7. cwz1-5 "SHOULDER WORK" signs may be used in place of CW20-1D
3 . "ROAD WORK AHEAD" signs for shoulder work on conventional
e} 12
c ol£ - r .
| END v | -|e Channelizing | | " | oadways
ROAD WORK L Devices I :
N | N 6202 @ G 2 a (See note 2) A 0 | e é |
a .
3 S 48" X 24" | g% 5l
3 @ G 5 (See note 24 glo £ |
5 I g o|5 I Els '
@ | S|+ e |
-~ a <y |6 ' th
m n X ® raffic
| .. | — | 2" | g Operations
Channelizing / \. x| : . Division
Cw20-1D Devices P - o I Texas Department of Transportation Standard
48" X 48" (See note 2)A | u
| éFlogs:r 18 7) '
ee notes
— TRAFFIC CONTROL PLAN
ROAD WORK CONVENTIONAL ROAD
620-2 SHOULDER WORK
48" X 24"
(See note 2) A CW20-1D
48" X 48"
TCP (1-10) TCP (1-1b) (F lags- TCP (1-1¢) (F 1ags- TCP(1-1)-18
See notes 1 & 7) See notes 1 & 7) e topl-1-18.dgn o Jexs [on: o
© 1xD0T December 1985 ConT [secT 108 HIGHWAY
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER T s T2 oo TR
e Conventional Roads Conventional Roads Conventional Roads 8-95 2-12 orst couy SHEET o,
g: 1-97 2-18 ODA ECTOR, ETC. 38
o1
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Warning Sign Sequence END CH20-4D LEGEND
in Opposite Direction .. N . N .
Same as Below -.-/ ROAD WORK 48" X 48 ezz=z2|Type 3 Barricade ® @ |[Channelizing Devices
ONE LANE Truck Mounted
G20-2 ROAD |:[[jj Heavy Work Vehicle AN | rttenuator (TMA)
Pl @ | G 48" x 24" Cw3-4 AHEAD
§°2 : 48" X 48" Trailer Mounted Portable Changeable
o R1-2 3+2 (See note 2)A BE Flashing Arrow Board Message Sign (PCMS)
%] 2" X 42X 4 5975 -
e | Qawno PREPARED CW201D =2 |[Sign <:I Traffic Flow
t8s 3% T0 STOP . "
gog T0 . oo 48" X 48 Fl
Sk 8 o>, (F lags- O ag Lo |Frogger
9* v ONCOMING - | eg See note 1) e = —
— \ A uggeste oximum| .. .
28 TRAFFIC < - CW20-7 Desirale Soacing of | MEM™ | suggestea |stopping
5 R1-20P . c p FostealFormula]  Taper Lengths Chamnelizing | ¢S fLongitudinal| Signt
e R g - . : 48" X 48 D* * % Devices v 9 |Buffer spoce|pistance
Z s 10 [N 12 On a Oon o ; "B"
E’Bg (See note 8) s END ot feet/Offsetloffeet] Toper | Tamgent Distaonce
=+ CW16-2P 0 3 3 3 0’ 7 0 g 3
.ggé * 9 24" x 18" FEET ROAD WORK 3 WSZ 150[ 165[ 180' 3 i 60[ 120' 20 i 2001
+Qo - (See note 2) A 35 L=W 205"| 225’ | 245 35 70 160 120 250
8%, 259-5 par 40 265'[ 295’] 320°] 40’ 80’ 240’ 155° 305°
=% iz ; 3 45 450 | 495'| 540°| 45° 90’ | 320° 195" 360"
088' Channelizing devices Except in . - . - . . _ _
.5 separate work space emergences 50 500°| 550 600'| 50" | 100° | 400 240 425
9
§E° from fraveled way — flogger stations 55 | | .ys [ 5507 €057 660 55~ | 110" | 500° 295° 495
£ab A 60 600" 660’ 720'| 60" | 120" | 600° 350" 570’
o7 at nignt 65 650°| 715'| 780°'| 65° | 130’ | 700" 210" 645"
W= —
282 g 70 700'| 770" 840 70 | 140" | 800 475 730’
FEa g 75 750° [ 825°] 900‘] 75° | 150’ | 900’ 540° 820"
- \.'g 2 % Conventional Roads Only
por v %% Taper lengths have been rounded off.
+o0 § L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
Eg.‘f TYPICAL USAGE
355 MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
Eo* . . DURATION STATIONARY | TERM STATIONARY STATIONARY
oL Shadow Vehicle with
38¢° TMA and high intensity 3 s
oL ® rotating, flashing
223} - oscillating or strobe 3 GENERAL NOTES
>E lights. (See notes 5 & 6) s}
062 & 1. Flags attached to signs where shown are REQUIRED.
Jyy e x 2. All traffic control devices illustrated are REQUIRED, except those denoted with the
622 [ ] @ Shadow Vehicle 2 s 5 triangle symbol may be omitted when stated elsewhere in the plans, or for routine
w5 | with TMA and high L = maintenance work, when approved by the Engineer.
w8 o intensity rotating, 3. The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4D "ONE LANE
Xt flashing, | ROAD AHEAD" sign, but proper sign spacing shall be maintained.
* P \g el oscillating, 4, Sign spacing may be increased or an additional CW20-1D "ROAD WORK AHEAD" sign may be
25 | +C or strobe lights
23 Y 1% °% (See notes sg& 63 _ - used if advance warning chead of the flagger or R1-2 "YIELD" sign is less thaon 1500 feet.
0B 5 Slgons | 5. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet
985 L ] == in advance of the area of crew exposure without adversely affecting the performance or
oo | DY olo’s. . CW20-7 quality of the work. [f workers are no longer present but road or work conditions require
SET¢ no Lo 48" X 48" the traffic control to remain in place, Type 3 Barricades or other channelizing devices
n er Ty » R1-2 L @ moy be substituted for the Shadow Vehicle and TMA.
5 b6 | 42" X 42 " X 42" 6. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to
in \ / those shown in order to protect wider work spaces.
| P T0 R1-20P Except in F o TCP (1-2a)
ONCOMING [l4g" x 3g" emergencies, * .5E XXX | cwie-2p 7. R1-2 "YIELD" sign traffic control may be used on projects with approaches that have
TRAFFIC [(see note 8) flogger stations | HEPE 24" X 18" adequate sight distance. For projects in urban areas, work spaces should be no longer
= §r|]<|”r:1'ge+ed IS s |= 8 2 FEET (See note 2) A than one half city block. In rural areas on roadways with less than 2000 ADT, work
| (']1. giéhg D_ Slas spaces should be no longer than 400 feet.
s 2|8 vo 8. RI-2 "YIELD" sign with R1-2aP "TO ONCOMING TRAFFIC" plaque shall be placed on a support
| PR A at a 7 foot minimum mounting height.
BE
< TCP (1-2b)
PREPARED
| _.__’ TO STOP 9. Flaggers should use two-way radios or other methods of communication to control traffic.
cw3-4 10. Length of work space should be based on the ability of flaggers to communicate.
48" X 48 11. If the work space is located near a horizontal or vertical curve, the buffer distances
cws-2 x (See note 2) A should be increased in order to maintain adequate stopping sight distance to the lagger
x 48 and a queue of stopped vehicles (see table above).
12. Chonnelizing devices on the center-1ine may be omitted when o pilot car is leading
traffic and approved by the Engineer.
13. Floggers should use 24" STOP/SLOW paddles to control traffic. Flags should be
limited to emergency situations.
x ONE LANE %@ o Traf{[c
= erations
| ARI'?EAADD END I Texas Department of Transportation Il?Jivision
CW20-4D ROAD WORK Standard
48" X 48" G20-2
| ag" X 24 TRAFFIC CONTROL PLAN
ONE-LANE TWO-WAY
TCP (1 -20) See note 1)
CW20-1D TCP (1-2b) T
as" x 48" CP(]-Z)-]8
ONE L ANE Two-WAY S(F IOQS; nH FILE: tcpl-2-18..dgn ON: |cxx |0wx cK:
CONTROL WITH YIELD SIGNS o ONE LANE TWO-WAY O oot 1955 | cov [ [ o
I TR T F A RS 4-90 4_98“\”5!0“5 6447 | 42 001 [H 20, ETC
'E"_‘,J (Less than 2000 ADT - See note T7) CON OL w I H L GGE 2-94 2-12 DIST COUNTY SHEET NO.
o 1-97 2-18 ODA ECTOR, ETC. 39
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DocuSign Envelope ID: 9B512642-6222-4450-8A5D-1266B154ED7E

LEGEND

CW20-1D

| ?I—g;lossfsu ezzz=2|Type 3 Barricade B 8 |Chaonnelizing Devices

1 . Truck Mounted

See note 14 D |Heavy Work venicle A |rttenuator (TMA)

§§ WORK Cwz0-7 A Trailer Mounted Portable Changeable
5% CW20-1D \AHEAD 48" x 48 Flashing Arrow Board Message Sign (PCMS)
[o 7]
nZ 8" 48 For either TCP(1-30) or TCP(1-3b) a [sign <p |rattic Fiow
+0 . ags-
§z§ See note 1) @ ‘ G USE ONLY WHEN FLAGGERS O\ Flog D‘O Flagger
=y CONTROL TRAFFIC AT

L
22¢ (See Notes 2 & 3) ROAD WORK T T I—

20 Desirable Spacing of Sign Suggested
e CW1-4R G20-2 Posted|Formula Taper Lengths Chonnelizing s A Longitudinal
;‘-’Eg 48" x 48" 48" X 24" Speed * % Devices Dc.fi.'.ng Buffer Space
<o Cw.‘._4R " - * 10° nejoee On a On a |pistance "B"
gal 48" X 48 < X X of fset|of fsetloffset| Taper | Tangent
$as X X N cWi3-1P | vpy A\ 30 21 150" [ 1657 ] 180° 30° 60’ | 120 90’
oav . 24" X 24" WS G 7 g g 70 160’ 120°
Fle CW13-1P MPH - = S END (See note 2) A 35 L= oo | 2057|2257 245 35 o i :
segl  zavx zar T = ROAD WORK - 40 2657 295'| 320°| 40 80" | 240 155
£ob (See note 2) A g [ ] 2 0202 > 75 75071 49571 540 25 50" 320 T95°
Egg [ ] ” 48" X 24" - S é\'\r\, 50 500 | 550'| 600" 50 100 400° 240"
38u * ' NS EIRALI 55 | | .ys [ 35076057 660" 55° | 110" | so0’ 295’

St N ¥ iV 60 600’ | 660'| 720’ 60’ 120’ 600’ 350’
wgcjn Q' Shadow Vehicle wH‘h_ By 65 650°'| 715'| 780" 65" 130" 700’ 410°
gxy - TMA and high intensity - - - - _ 200" pErT
[ rototing, fioshing, A & 70 700°| 770°[ 840'| 70 140

: .0 oscillating or strobe S o] A 1900 757 150" 900" 540"
o8t Iights. (See notes 2 & 6) A g 75 750’ | 825

s8s @ x % Conventional Roads Only

Eﬁg CW1-6aT =\C_LJ %% Taper lengths have been rounded off. PH)
gé‘d 36" Xq36" Channelizing devices L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed
Eo* - placed across closed @

285 ¢ N (See note 5) ——— |

8y gfe = fone (see note " T TYPICAL USAGE

oL w .

«3% = & a 8 ° MOBILE SHORT SHORT TERM INTERMEDIATE sI.ONG T'\:E:!RM
Tk < N [ ] - DURAT [ON STATIONARY | TERM STATIONARY TATIONARY
3 X W —* Y o

o

Ly

€60

Ow C

w5 CW1-4R

w20 - GENERAL NOTES

8 48" X 48" CW1-4L
"nwaoo
2 48" X 48"
fz; XX 8 8 © 1. Flags attached to signs where shown are REQUIRED.

« 35 cwis-1p MPH . g XX N o 2. All traffic control devices illustrated are REQUIRED, except those denoted
°ut za x 24 o< a CW13-1P 2 < g with the triangle symbol may be omitted when stated elsewhere in the plans,
g28s (See note 2) A My= X 24" X 24" MPH =0 or for routine maintenance work, when approved by the gnt_;uneer.

g o & (See note 2) A ¥ 3. Flagger control should NOT be used unless roodwa¥ condl'r:ron? gr 2$gvy

222 = ) traffic volume require additional emphasis to safely control traffic.

357 ; . . . .

QHEE Shadow Vehicle with— | [ ] ——shadow Vehicle with Additional flaggers moy be pgsnhoned in advance of traffic queues to

=3 2% A high intensit TMA and high intensity alert traffic to reduce speed. .

e e :g*ﬂg?gg, Ig'ﬂéh“‘g' Y rotating, flashing, 4. DO NOT PASS, PASS WITH CARE and construction requlatory speed
oscillating or strobe oscillating °r+5*rgb§ 7 zone signs may be installed downstream of the ROAD WORK AHEAD signs.
lignts. (See notes 6 & 7) lights. (See notes 5. When the work zone is made up of several work spaces, channel izing devices

should be placed laterally across the closed 'IJane to :e(—jemphasu;g;losn;;gb
Laterally ploced channelizing devices should be repeated every (o)
feet in urban areas and every 174 to 1/2 mile in rural oreags. L
[ ] ® x @ 6. A Shadow Vehicle with a TMA should be used anytime it can be positioned
30 to 100 feet in advance of the area of crew exposure without
Cw1-6<:T " adversely affecting the performaonce or quality of the work. If
cw-l--m_ " 56" X 38 A CW1-6aT N workers are no longer present but road or work conditions require the .
a8 x 48 (See note 2) 36" X 36 A traffic control to remain in place, Type 3 Barricades or other channelizing
\ ® - ¢ * - (See note 2) devices may be substituted for the Shadow Vehicle ond TMA.
XX o % N s | ° N 7. Agditional Shadow Vehicles with TMAs may be positioned off the paved
CW13-1P MPH > * - Cw.l._GOT f ol o - surface, next to those shown in order to protect wider work-s?aces. .
24" X 24" M o 5 X 38 ) Jry st i B ? 8. Where troffic is directed over a yellow centerline, chonnelizing devices
(See note 2) A I m " L J F logger (See note 2)A o~ a which separate two-way traffic should be spaced on tapers <_J+ 20°, or 15"
~ . ud/ o(ssegerebqr:ds) Cw) 4L 2 . O ¢ CW1-4L if posted speed are 35 mph or slower, and for tangent sections, at 1728
g - 4 x 48" X 48" mun x 48" X 48" where S is the speed in mph. This tighter device spacing is intended for the
= . mue XX XX area of conflicting markings not the entire work zone.
| . :
. - e Traffic
%‘_’E 1 i (2:!1"]'3x124" R MPH C:“3'”;4 §® qura{ions
° "X 24" . ivision
2 . G > (See note 2)A L % Z(See note 2)A I Texas Department of Transportation Standard
2 . © 5
CW1-6aT 7 =
See note : TRAFFIC CONTROL PLAN
(See note 2) A S quggzzed R
as n
END (S8 rote 3 TRAFFIC SHIFTS ON
G20-2 ROAD WORK
END - . " AHEAD /Cw20- 1D
620-2 ROAD WORK gg?oxlgsu 48" x 24 ,:E-I- xs43-- TWO LANE ROADS
48" X 24" ~ (Flogs- ogs:
TCP (1-3q) See go-rel) TCP (1-3b) See note 1) TCP(]_3)-]8
2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS T
©T1xD0T December 1985 ConT [secT 108 HIGHWAY
ONE LANE CLOSED ONE LANE CLOSED L s (2| oo 20, o1C

o F OF VIEW INADEQUATE FIELD OF VIEW 8% 212 o

<= ADEQUATE IELD v 1-97 2-18 0DA ECTOR, ETC. 40

ac ™3




DocuSign Envelope ID: 9B512642-6222-4450-8A5D-1266B154ED7E

LEGEND

Type 3 Barricade @ @ |Channelizing Devices

2

[::HIj Heavy Work Vehicle
2> |Trailer Mounted

S Flashing Arrow Board

e Sign

G‘G END O\ |Frag

ROAD WORK —

Minimum Suggested Maximum
G20-2 Desirable Spacing of
48" X 24" Posted|Formula Taper Lengths Channel izing

Sp;ed * % Devices g
OfgieTOf}Le+0fLie+ éggéi Téﬁbé;+ Distance
30 2| 150°[ 165°| 180°| 30° 60’ | 120° 90"

i 35 L=% 205'| 225' | 245'| 35° 70° | 160 120"
20 265'| 295° | 320°| 40’ 80° | 240 155"

5 4507 | 495'| 540°| 45° 90" | 320 195
50 500" | 550°| 600°| 50° | 100" | 400’ 240
55 ws | 5507605 60| 55" | 110" | 500" 295
| 60 600" | 660°| 720°| 60° | 120" | 600 350"
| 65 650'| 715'| 780'] 65° | 130° | 700" 210
A 70 700° | 770'| 840°| 70° | 140° | 800 475"

48" x 48" 75 750" | 825'] 900°] 75° | 150" | 900 540"

END
ROAD WORK
/020-2

48" X 24"

Truck Mounted
Attenugtor (TMA)

Portable Changeable
Message Sign (PCMS)

Traoffic Flow

See note 1)

SNE|Y

less

F lagger

<
<

No warranty of any

TxDOT assumes no responsibility for the conversion

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

M 'Sn-llgl:m Suggested
. Longitudinal
Seacing Buffer Spoce
g

x for 50 mph or
3x for over 50 mph

Shou | der

Shoulder
Shoul der
Approx. A

<—100"

S

—3
"o
*
<A
B
_

CW1-6aT
36" X 36"

/
P_L
&

a

%%

LY
Min.

[ 172 L

\J
200’
Approx.

)()( CW13-1P % Conventional Roads Only
-
MPH | 24" X 24" ¥ Taper lengths have been rounded off.

(See note 2) A L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)

[]
30"
Min.

TMA and high intensity
rotating, flashing,
oscillating or strobe
lights. (See notes 4 & 5)

Work Space

Shadow Vehicle with ‘

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURAT ION STATIONARY TERM STATIONARY STATIONARY

v v

- (See note 7) MOBILE

I,

Work Space

Shadow Vehicle with

TMA and high intensity
rotating, flashing,
oscillating or strobe
lights. (See notes 4 & 5)

GENERAL NOTES

1. Flags attoched to signs where shown are REQUIRED.

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

3. The CW20-1D "ROAD WORK AHEAD" sign may be repeated if the
visibility of the work zone is less than 1500 feet.

4. A Shodow Vehicle with a TMA should be used anytime it can be positioned
30 to 100 feet in advance of the orea of crew exposure without adversely
affecting the performance or quality of the work. [f workers are no longer
present but road or work conditions require the traffic control to remain in

CWl-GoT . place, Type 3 Barricades or other channelizing devices may be substituted

| 36" X 36 for the Shadow Vehicle and TMA.

(See note 2) A 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
surface, next to those shown in order to protect wider work spoces.

TCP_(1-4q)

6. If this TCP is used for a left lane closure , CW20-5TL "LEFT LANE CLOSED"
signs shall be used and channelizing devices shall be placed on the

CW1-4L centerline where needed to protect the work space from opposing traffic with

48" X 48" the arrow panel ploced in the closed lane near the end of the merging toper.

. X X lcwis-1e TCP (1-4b)

MPH [24" X 24" 7. Where traffic is directed over a yellow centerline, channelizing devices
A (See note 2)A which separate two-way traffic should be spaced on tapers at 20’ or 15'
if posted speeds are 35 mph or slower, and for tangent sections, at 1/2S
‘ ‘ L where S is the speed in mph. This tighter device spocing is intended

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

D

Min.

O
u
1/2 L

.0

Shou | der
Shou | der
Shou |l der

for the areas of conflicting markings, not the entire work zone.

52223‘,® Traffic
- Oge;rgt.ions
CW20-5TR I Texas Department of Transportation s,;",’,ﬁ,’gﬁ’d

END END .

ROAD WORK ™~
G20-2

& 2 v

T TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

G20-2

ROAD WORK
48" x 24" ‘ ‘

See note 1)

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

CW20-1D FILE: tcpl-4-18.dgn DN |cxx |0wx cK:

48" X 48" © 1xD0T December 1985 CoNT [secT 408 HIGHWAY

ONE LANE CLOSED TWO LANES CLOSED

(Flogs- REVISIONS 6447 | 42 001 [H 20, ETC

2-94 4-98
See note 1) 8-95 2-12 DIST COUNTY SHEET NO.

DATE:
FILE:

1-97 2-18 ODA ECTOR, ETC. a1

124



DocuSign Envelope ID: 9B512642-6222-4450-8A5D-1266B154ED7E

LEGEND

END END
ROAD WORK ROAD WORK
G20-2 G20-2 [::HIj Heavy Work Vehicle

= N 48" X 24 48" X 24 Trailer Mounted
: S Flashing Arrow Board
‘ ROAD WORK .

G20-2
48" x 24"

Type 3 Barricade @ 8 |Channelizing Devices

Truck Mounted
Attenugtor (TMA)

Portable Changeable
Message Sign (PCMS)

Traffic Flow

Shou I der
Shou | der
Min

Shoul der
Shou | der

‘ Sign

O\ |Frog

|
500°

F lagger

No warranty of any

Minimum Suggested Maximum| . .
postedl F \ Desirable Spacing of Mg?S:m Suggested
éﬁiéﬁ ormula Taper Lengths cnonne[izing Spacing Longitudinal

* % Devices Buffer Spaoce

min.

500’

Shoul der
Shou | der

* - . . ayn
10 1 12 Oon a on a |pistance B
G ‘ G Offset|Of fset|Offset| Taper Tongent !

30 2| 1507 165°| 180° 30’ 60’ 120° 90’

Median

35 |- W5 [2057]225° | 245°| 35 70° | 160’ 120°

Work Space

40 6 265'| 295’ | 320’ 40° 80’ 240° 155°

Min.

(See notes 4 & 5) ]

45 450°| 495’ | 540’ 45° 90 320° 195

500’

55 550°| 605’ 660° 55° 1107 500 295°

50 500°] 550°| 600°| 50° | 100" | 400’ 240’
‘ EXIT Tw_ ‘

60 600'| 660'| 720’ 60’ 120° 600" 350°

TxDOT assumes no responsibility for the conversion

65 650'| 715'| 780’ 65’ 130° 700 410°

Min.

Work Space

70 700°| 770°| 840’ 70° 140 800" 475"

75 750’ | 825'| 900’ 75° 150° 900" 540’

(See notes

[ ]
E5-1 \ '
48" X 42"
@
[ ]
@
4 & 5)— % Conventional Roads Only

L4
+ '3 ‘ %% Taper lengths have been rounded off.
L 4

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

Median

TYPICAL USAGE

SHORT SHORT TERM INTERMEDLATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY

v

Min.

A

(See notes 4 & 5) I

DY : MOBILE

L
100’

Work Space

EXIT

*
@
OPEN < 1. Flags attached to signs where shown, are REQUIRED.

]
GENERAL NOTES
,////ES-Z L 4 ;: 2. All traoffic control devices illustrated ore REQUIRED, except those
N

FRONTAGE RD

[ ]
1000’

48" X 36" ¢ denoted with the triangle symbol may be omitted when stated elsewhere
— in the plans, or for routine maintenonce work, when approved by the
‘ Engineer.

Median

3. Channelizing devices used to close lanes may be supplemented
with the Chevron Alignment Sign placed on every other chonnelizing
device. Chevrons may be attached to plastic drums as per BC Standards
4, Shadow Vehicle with TMA ond high intensity rotating, flashing,
oscillating or strobe lights. A Shadow Vehicle with a TMA should be
used anytime it can be positioned 30 to 100 feet in advance of the area
of crew exposure without adversely aoffecting the performance or
| qual ity of the work. [f workers are no longer present but rood or
work conditions require the traffic control to remain in place, Type 3
RAMP Barricodes_or other channelizing devices may be substituted for the
Shadow Vehicle and TMA,
CLOSED 5. Additional Shadow Vehicles with TMAs may be positioned in each
R11-20T closed_lone, on the shoulder 9r of f the paved surface, next to those
48" X 30" shown in order to protect a wider work space.

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

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

DISCLAIMER:

.
o**
)
“
L
.®

Shoulder

L4

CW20-5TR

*
1000 |I/3 4
>

1/73 L

CW25-1T
48" x 48"A

1600’

— Channelizing
Devices at
20’ spacing

CW20-5TR
48" X 48" See TCP(1-5q)

for traffic

control
devices

>
>

® Traffic
N—_See TCP(1-4a) for lane g Operations

closure details if a . Division
lane closure s needed I Texas Department of Transportation Standard

for lane ‘

i$ rormotly required TRAFFIC CONTROL PLAN
LANE CLOSURES FOR
DIVIDED HIGHWAYS

closure—&
G ‘G =2=<——See TCP(1-5q)
for advance
warning signs
for lane closure

RAMP
CLOSED
AHEAD

CW20RP-3D TCP ( l '5) = l 8

48" X 48"

gg?oilza" See TCP(1-50q)
(F 1ags- for advance
9 warning signs

TCP (1-5aq) See note 1) TCP (1-5b) for lane closure TCP (1-5¢)

FILE:  tcpl-5-18.dgn on: |CK: |owx cK:

ONE LANE CLOSURE LANE CLOSURE NEAR EXIT RAMPS LANE CLOSURE NEAR ENTRANCE RAMPS ©nooT__Februory 2012 | ean fseer, e oy

6447 | 42 001 [H 20, ETC
2-18

DIST COUNTY SHEET NO.

DATE:
FILE:

ODA ECTOR, ETC. 42
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DocuSign Envelope ID: 9B512642-6222-4450-8A5D-1266B154ED7E

LEGEND
zZzzz2|Type 3 Barricade @ @ |Channelizing Devices
. Truck Mounted
| | | | END [T Heavy work venicle | @ |,3Yen ator crva)
z6 == - == - -t ROAD WORK Trailer Mounted @ Portable Changeable
oo Yt |Floshing Arrow Board Message Sign (PCMS)
X | | . | . 620-2 . ic F
> | . . v N 5 5 5 . 48" X 24" Sign <:| Troffic Flow
75 . L ] ] ] @ ] o ) 8|E
§°81  cweo-10 8 ° HAYAYE S &3 HAYAYE 23 N |Fiag 0O |Frogger
g 20 48" x 48" 3 @ | @ 3 3 | k2 3 | 2 2 | | =
R 1<} c c c o & 5 5
= F 5 n n v} &
o0
Z:§ | 3 | | Minimum Suggested Maximum
a2 | 5 Desirable Spacing of Suggested
5= 3 Posted|Formula Taper Lengths Channel izing Long i tudinal
- o S o
8 . 2 o Speed * % Devices Buffer Space|
oot 3 | | 8 | | S * 10" T 2" |on a On o "B"
o252 pd 8 CW21-5bL a offset|0ffset|offset| Taper| Tangent
58 wv " " . . . ’ . .
8¢, or ‘8 X 18 2 30 1507 165°] 180°| 30 60 90
£.08 | | 5 | | s 35 .- % 205'| 225 | 245'| 35° | 70’ 120"
ggg Shadow Vehicle ‘_:_’iﬂ.’,r = Shadow Vehicle with —] 40 265"] 295'| 320'] 40’ 80" 155°
T93 TMA ond high infesity,— LEFT TMA and high intesity, 25 250'| 495'| 540°| 45° 90" 195
5L | rotating, flashing, | rotating, flashing 0= _ _ i
235 osci | Iof!ng or b [N a SHOULDER oscil Ic'r,ing or ’ I —1 50 500 | 550°] 600°| 50 100 240
280 strobe lights. CLOSED strobe |ights. | 55 | | .ws | 550°] 605°] 660°| 55" | 110’ 295
S-X CW21-5aL | h . . 1 60 120’ 350’
832 | | a8 % ag" 60 600" | 660°| 720
gz¢ LEFT o " @ 65 650 | 715°| 780°| 65 130° 410°
o - @ 1000 FT -~ .
T.% SHOULDER | 70 700'| 770'| 840'| 70’ 140 475
o5t (LOSED | | 9 $0r 305 | p 75 750°| 825'] 900°| 75" | 150 540"
£35 p; . . . . .
%%E * . § | | O‘ B 80 800°| 880°| 960 80 160 615
gé‘d 5221)-(5:; | | “ g . Q % Conventional Roads Only
N P 3 = » “y xxTaper lengths have been rounded off.
285 g | | i I - | L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH
552 2 RIGHT
I+ -
“wao ~
- | | SHEEUJER 3 | | g SHOULDER
o €6 CLOSED
v
St CLOSED TYPICAL USAGE
Eeg 9 SHORT SHORT TERM INTERMEDIATE LONG TERM
bgd | | 3 | | e — CW21-50R MOBILE | pRATION | STATIONARY | TERM STATIONARY| STATIONARY
'9%2 - ¢ - CWz1-5aL - 0" 48" X 48" TCP(5-1a) | TCP(5-1b) TCP (5-1b)
£~ L 4 48" X 48" M
+ he) M R . .
) 2 e | < | | 5
«00 > S
o UV
c 2
»w QOO
v o+ E E
% 0n | | RIGHT | I L RIGHT N GENERAL NOTES
< Lomem . . .
3 e* @ - SHOULDER @ b CLOSED 1. A Shadow Vehicle with a TMA should be used onytime it can
5 %5 " CLOSED | | CW21-5aR be positioned 30' to 100’ in advance of the area of crew
| | 48" X 48" exposure without odversely effecting the performance
s 1000 F or quality of the work. Type 3 barricades or drums may be
CW21-5aR \v4 1 ( J substituted when workers on foot are no longer present when
& N N | icl ith CW16-3aP approved by the Engineer.
48" X 48 4 Shadow Vehicle w i .
-— Shadow Vehicle with TMA and high intesity, 30" X 12 ) .
b TMA and high intesity, © P rotating, flashing, OR 2. 28" tall or taller one-piece cones will be ol lowed only for
3 rotating, flashing, 8 oscillating or Short Duration or Short Term stationary operations when
| 2 153 0 .
a oscillating or & fe strobe lights. workers are present to maintain the devices upright ond in
2 o€ strobe lights. v .9;; . RIGHT proper location. Intermediate Term stationary work areas
A e < 5 | S SHOULDER should use Drums, Vertical Panels or 42" tall two-piece
[ | | =4 o T | (=] '
2 ! 3 = © CLOSED cones.
= . 1000 FT
| | I I ‘
: : § s b
) ° o o
o 3| 14 3 o r 3| D143
2 2 8|t £ £
2 g HE 5 5
5 | 5 | Traffic
o | Q | 3 3 §® Oge;rgt.ions
he) _ _
5 @ 0 3 END - | 2 0 @ 3 - == I Texas Department of Transportation Standory
2 Iof
2 | 2 | ROAD WORK = | = |
(%] (V2]
G20z TRAFFIC CONTROL PLAN
CW20-1D
48" x 48" SHOULDER WORK FOR
CW20-1D FREEWAYS /7 EXPRESSWAYS
48" X 48"
TCP (5-1q) TCP (5-1b) TCP(5-1)-18
FILe:  fcp5-1-18.dgn oNn: [ex: [ow: e
woRK AREA ON SHOUL DER WORK AREA ON SHOUL DER @TxDOT February 2012 CONT | SECT JoB HIGHWAY
REVISIONS 6447 42 001 [H 20, ETC
W 2-18 DIST COUNTY SHEET NO.
il
<= ODA ECTOR, ETC. a3
ac
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DocuSign Envelope ID: 9B512642-6222-4450-8A5D-1266B154ED7E

- | Enp LEGEND
ROAD WORK Type 3 Barricade @@ |Channelizing Devices

—ZZ7 2
620-2
48" X 24" I3 |Heovy Work vehicle
See Note 13 AN

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

o>
&>
o>
o>

Shoul der

Shou |l der
Shou | der
Min.

Trailer Mounted
“ Flashing Arrow Board

Traffic Flow

500’

NI | o
620-2 L O\ |Frog

48" X 24"
N See Note 13

F lagger

SENED|D

No warranty of any

Minimum Suggested Maximum
Desirable Spacing of Suggested

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

10 1 12° Oon a On a
Offset|Of fset|Offset| Taper Tangent

45 450" | 495°| 540’ 45" 90’ 195°
50 500°| 550°| 600" 50° 100 240’
55 550'| 605'| 660’ 55 110’ 295°
60 600’ | 660" | 720" 60’ 120° 350"
65 650'| 715"| 780" 65 130’ 410’
70 700°| 770'| 840’ 70 140° 475"
75 750'| 825°| 900’ 75’ 150 540°
80 800’ | 880'| 960° 80" 160’ 615"

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

with TMA ond
high intensity
rotating,

flashing, |
oscillating or
strobe lights

‘ ‘ ‘ Shadow Vehicles

Min.

Work Space

500

TxDOT assumes no responsibility for the conversion

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

Shadow Vehicle
with TMA and

high intensity
rotating, flashing,
oscillating or
strobe |ights

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY

48" X 48"
) (See note 10) v v v

- —— GENERAL NOTES
(=
E

X
30’
Min.

Work Space

MOBILE

See note

- t‘fnd 7—\\11-

1000’

30" x 12" 1. All troffic control devices illustrated are REQUIRED. Devices denoted with the
triangle symbol may be omitted when stated elsewhere in the plans.
2. Drums or 42"cones are the typical channelizing devices. For Intermediate Term
Stationary work, drums shall be used on tapers with drums or 42" cones used on
tangent sections. Other channelizing devices may be used as directed by the Engineer.
3. All construction signs and barricades placed during any phase of work shall remain
in place until removal is approved by the Engineer.
4. The Engineer may direct the Contractor to furnish additional signs and barricades Qs
required to maintain traffic flow, detours and motorist safety during construction.
CW20-5TR 5. Static message boards or changeable message signs stating the date and duration of
48" X 48" romp or freeway lane closures shall be placed o minimum of seven (7) calendar days
(See note 10) in odvance of the octual closure
6. Phase 2 of the PCMS message should include oppropriate information formatted as shown
on BC(6), such as "MERGE LEFT," recommended advisory speed, deloy information, or
other specific warnings.
Duplicate construction warning signs should be erected on the medians side of freeways
where median width will permit and traffic volume justifies the signing.
8. The number of closed lanes may be increased provided the spacing of traffic control
devices, taper lengths ond tangent lengths meet the requirements of the TMUTCD.
9. Warning signs for intermediate term stationary work should be mounted at 7° to the
bottom of the sign.
10.Warning signs shown shall be appropriately altered for left lane closures. When signs
are mounted at 1’ height for short term stotionary or short duration work, sign versions
shown in the SHSD for Texas with distances on the sign face rather than mounted on
CW20-5aTR a plaque below the sign may be used.
48" X 48" 11.When possible, PCMS units should be located in advance of the Iast available exit romp
y (See note 10) prior to the lane closure to allow motorists on alternate route. They may also be
relocated to improve advonce warning in case of unanticipated queuing or congestion.
12.For Intermediate Term Stationary work at night, floodlights should be used to illuminate

48" X 48"
(See note 10)

See note
1 and 7

A

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

kind is made by TxDOT for any purpose whatsoever.
1000

DISCLAIMER:
t |1/3 L
I

abi)

& [

48" X 48"
(See note 10)

See note

CW16-3aP 1 and 7
30" x 12"

1000 | 1600 |

y
g

RIGHT LN XXXX
@. CLOSED XXXX
AHEAD XXXX
PHASE 1 PHASE 2 ‘ ‘ ‘

See note

1 ond TA ‘ ‘ ‘
BL. .

gglsi3?2" the work area and equipment crossings. Floodlights shall not produce a disabling glare

1600’

(See note 6) et
condition for road users or workers

13.The END ROAD WORK (G20-2) sign may be omitted when it conflicts with G20-2 signs
j\\ 2 RIGHT XXXX already in place on the project.
LANES XXXX

CLOSED XXXX a9k Texas Department of Transportation
PHASE 1 (SPHASE_'_ 2 &) % A shadow vehicle equipped with I Traffic Operations Division Standard
See note ‘ ‘ ‘ €e note a Truck Mounted Attenuator is

G ‘ G ‘ G ‘ G 48" X 48" 1 and 7‘ typically required. A shadow
ehicle equipped with a TMA shall
;e lI.ISed ifu;‘r canwl;e pgsi-rioneg TRAFF lc CONTROL PLAN
30' to 100’ in advance of the

orea of crew exposure without FRE E"AY LANE CLOSURES

adversely affecting the work
per formance.

fer e as TCP(6-1)-12

TCP (6-1q) TCP (6-1b)

TYPICAL FREEWAY TYPICAL FREEWAY Fies top6-1. dgn o TXDOT [cx: TxDOT [ow TxDOT [ces TxDOT

©71x00T  February 1998 | cowt [sect 08 HIGHWAY

ONE LANE CLOSURE Two LANE CLOSURE REVISIONS 6447 | 42 001 [H 20, ETC

8-12
DIsT COUNTY SHEET NO.

DATE:
FILE:

ODA ECTOR, ETC. 44
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DocuSign Envelope ID: 9B512642-6222-4450-8A5D-1266B154ED7E

LEGEND
5 5 END c=zZzz2|Type 3 Barricaode @ @ |Channelizing Devices
o o
= = i E— R Truck Mounted
»c 2 3 5 G G G G E ROAD WORK :[ﬂj Heavy Work Venicle A |attenuator (TMA)
2 c c o _
:3 w v ° 5 Sgo 5 24" Trailer Mounted Portable Changeable
oo END 3 2 1} |Flashing Arrow Board Message Sign (PCMS)
> (See Note 4)
>6 ROAD WORK & s
*5'8&; ‘ ‘ ‘ =2= [Sign <:I Traffic Flow
LoD G20-2
Eff 48" X 24" 0\ Flag ELO F lagger
s (See Note 4)
o0
Z4
>‘§ ‘/lP ‘/l F Minimum Suggested Maximum
R Desirable Spacing of Suggested
s Posted Taper Lengths "L"| cChannelizing Longitudinal
528 Speed | Formula % % Devices Buffer Space
g 0 | 117 | 127 on a on a "B"
2 83 Offset|/Of fset|Offset| Toper | Tangent
gal 45 450°] 495°| 540'[ 45° 90’ 195’
;;g;. ° Y 50 500'| 550'| 600’ 50’ 100’ 240"
gcg 2 55 L=WS 550'| 605°| 660’ 55 110’ 295"
'g_jgu ° 60 600’ | 660'| 720’ 60’ 120° 350"
22y S 65 650°| 715"| 780" 65’ 130" 410’
-0
900 . a 70 700 | 770" | 840" 70’ 140’ 475’
232 xo|< ¥ 75 750| 825'| 900°| 75° | 150 540
MI= § . . O . O O
FEa CW4-3R @ g 80 800’ 880’] 960 80 160 615
L 48" X 48" - . %% Taper lengths have been rounded off.
5P See note 2) Shadow Vehicle L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed(MPH)
£ 35 . with TMA and
00 high intensity
Eg_g ‘ - rotating, flashing, TYPICAL USAGE
DLL oscillating or
®=06 . SHORT SHORT TERM INTERMEDIATE LONG TERM
Sa” ‘ ‘ ] ‘ strobe lights MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
"B
88, . 7 7 7
w35
- E a
o5 . RAMP GENERAL NOTES
o
5% CLOSED 1. All traffic control devices illustrated are REQUIRED. Devices
o%£ @ R11-2bT denoted with the triangle symbol may be omitted when stated
00 o - 48" X 30" elsewhere in the plans.
229 . c TA 2. ADDED LANE Symbol (CW4-3) sign may be omitted when sign
£y Sr'mdow Vehicle a 4!5@5)-(148" between ramp ond mainlone can be seen from both roadways.
« 25 with TMA and \ © 10" (See note 1) 3. See "Advance Notice List" on BC(6) for recommended date
0,2 high intensity ! s ¥ a €€ note and time formatting options for PCMS Phase 2 message.
&892 rotating, flashing, a CH13-1PA - 4, The END ROAD WORK (G20-2) sign may be omitted when i+
YoEw oscillating or .2 24" X 24 L] conflicts with G20-2 signs already in place on the project.
Souw strobe |ights olE ¥ (P lagque ] R + . | d
aF o€ i *Rls 5 See note 1) " . UntTl work space is 1500°
QO V+ =
E 'E‘S ‘ - - past entronce to freeway
a
°
‘Gs éGS ZGS a - “ ¥ A shadow vehicle equipped with a Truck Mounted Attenuator is
[y typically required. A shadow vehicle equipped with a TMA shall
8 ° o . be used if it can be positioned 30° to 100’ in advance of the
é é-’, “ A g area of crew exposure without adversely affecting the work
= = o|fe] v per formance.
3 3 o ‘ o5 |
- ; A A X
w w
. . + 2 ENT RAMP XX XX
p —
o %F M T0 BE XXXX Additional requirements for lane closures and advance signing
™ CLOSED XX XX shall be as shown on TCP (6-1) or as directed by the Engineer.
B PHASE 1 PHASE 2
“ (See note 3)
o
s . ‘ ‘ 5 ‘
“ A See TCP(6-1)for
® |{&] Lane Closure
Y= = y Details and
- Additional #
o 0 Signing. L= Texas Department of Transportatlon
G ‘ G ‘ G ‘ G A 2] — y 4 Traffic Operations Division Standard
G ‘ G G ‘ G ‘ RAMP
CosED TRAFFIC CONTROL PLAN
See TCP(6-1)for AHEAD L L
Lane Closure
Details and -
Agaitional CH20RP_3D WORK AREA NEAR RAMP
Signing.
TCP (6-2q) TCP (6-2D) TCP(6-2)-12
FILE: +cp6-2. dgn on: TxDOT [ck: TxDOT [ow: TxDOT [cx: TxDOT
ENTRANCE RAMP OPEN ENTRANCE RAMP CLOSED ©Tx00T_February 1994 | cow [secr] s
REVISIONS 6447 42 001 [H 20, ETC
o se ' v
Frer WORK w I TH I N 500 OF RAMP 1-97 8-98 DIST COUNTY SHEET NO.
== 4-98 8-12 oDA ECTOR, ETC. 45
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DocuSign Envelope ID: 9B512642-6222-4450-8A5D-1266B154ED7E

LEGEND
G ‘ G ‘ G ‘ G N N eZzzz2|Type 3 Barricade @ @ |Channelizing Devices
] g Truck Mounted
kel = .
g8 g g 3 G G G G 3 (003 [Heavy Work venicle | @I |atrenuator (Twa)
O.— o
wy 3 3 § 5 Trailer Mounted Portable Changeable
o9 2 2 5 Flashing Arrow Boord Message Sign (PCMS)
C v
£8g 2 [xY] =2 |sign <o |rroffic Fiow
JON | e |
LC
1 ‘ ‘ EXIT O\ |Fiao 0o [Frogger
28t / ad
— Minimum Suggested Maximum
q?u‘l L ‘ ‘ ‘ Existing Desirable ggDOcinO of Suggested
-9 . 10° Posted Taper Lengths "L" Chaonnelizing Longitudinal
32-5 3?$g°¥MXe2r;gle . \i Speed |Formulo % % Devices Buffer Space
o= . . " 10’ KN 12" on a on a "B"
§§§ E(‘)ng;:;eni:gmng " 0 g offset|0ffset|0ffset| Taper | Tangent
L] ’ . ’ . ’ . .
8o* oscillating or _ ® 45 450°[ 495" | 540 45 20 195
a-9 strobe |ights— 50 500'| 550°| 600’ 50" 100" 240"
oo \ v a v
gcg % _ 55 L=Ws 550" | 605'| 660" 55 110’ 295'
— 0 5 -
58 a s § @ I~ RAMP 60 600’ | 660'| 720" 60" 120" 350
gab [ a G ‘G o ’C‘ . CLOSED 65 650'| 715 780’] 65’ 130° 410’
90w Shadow Vehicle o= 8 . 0 . . 0 .
g2+ ™ ¥ With TMA and a ks 8 R11-20T 70 700' 770[ 840[ 701 140[ 475[
w83 - ] 9 high intensity 4> 4> 4> & 48" X 30" 75 750 | 825'| 900 75 150 540
gxe rotating, flashing, a ¥ 80 800 | 880°'| 960’ 80" 160" 615"
g L oscillating or - 5 ‘ T Tenaths h o
R strobe |ights = | EXIT XY %% Taper lengths have been rounded off.
QoL L] * - L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH
+00
o0 "] *
52t o . RAMP s .| | Street B TYPICAL USAGE
VLL [ ] —
[T L 4 SHORT SHORT TERM INTERMEDIATE LONG TERM
€« ‘ . | CLOSED e ’ MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
T 0L R11-2bT a
>00 <
88, @ - ¢ 48" X 30" S EXISTING A A A
Ul s}
23§ . ® S A :
o6 G G o GENERAL NOTES:
L O
§553 . ] RAMP 1. All traffic control devices illustrated are REQUIRED. Devices
S g = - CLOSED denoted with the triangle symbol may be omitted when stated elsewhere
050 4 P ] AHEAD in the plans.
';:)S*q ‘ “ ‘ ] CW20RP-3D
+ he) 48" X 48"
s 35 P
o v - ° °
L0865 4 °
G385 P -
EE LX) “ AN - )
3% H [xx]
7] [= ]
s % CW13-1P , o EXIT - - ] ]
24" X 24" " ® a %A shadow vehicle equipped with a Truck Mounted Attenuator is
- (P laque S | | | P typical ly required. A shadow vehicle equipped with a TMA shall
See note 1) A Existing be used if it can be positioned 30’ to 100’ in advance of the
] [ [ [ a area of crew exposure without adversely offecting the work
See TCP(6-1) for per formance.
a Lane Closure
Details and
Additional Signing. )
| EXIT XX
[]
“ ‘ ‘ ‘ ‘ St reet A Additional requirements for lane closures and advance signing
® ‘ L ’ shall be as shown on TCP (6-1) or as directed by the Engineer.
‘ /
@ -
[y gt
) -I./ Existing
Pl
9| )
See TCP(6-1) for ° IQ ‘ ‘ ‘ ‘
Lane Closure -
AddiE?;i;IIsS?g?ling. 1 ‘ STREET B USE a0t Texas Department of Transporlation
@ G @ G || EXIT STREET A Traffic Operations Division Standard
—
0 G‘G‘G M— CLOSED EXIT
Or, as an option when
exits are numbered TRAFFIC CONTROL PLAN
EXIT XY W WORK AREA BEYOND RAMP
CLOSED EXIT XX
- Place 1 mile (approx.)
TCP (6-3a) TCP (6 3b) in odvance of Street A TCP(6'3) ']2
exit. FILE: +cp6-3. dgn on: TXDOT [ck: TxDOT Jow: TxDOT [ck: TxDOT
ENTRANCE RAMP OPEN EX I T RAMP CLOSED ©71x00T  February 1994 CconT [secT 108 HIGHWAY
N REVISIONS 6447 42 001 [H 20, ETC
EE TRAF F I C EX I TS PR I OR TO CLOSED RAMP l:g; ::?; DIST COUNTY SHEET NO.
ow ODA ECTOR, ETC. 46
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LEGEND
ezzz2|Type 3 Barricade aa (Ezgrsw:\el izing Devices
: 5 ANARAWAS
3 Truck t
A A AT 9 (I [reovy work venicre | @] rvesdented,
0 2
©% 2 2 X L & Existing Trailer Mounted Portable Changeable
rg » v . EXIT § g Exit Gore Flashing Arrow Board Message Sign (PCMS)
5$§ I W 8 2 Sign - Sign < :J Traffic Flow
o c 0
LC
§% o ﬂ Existing v O\ Flag U_O F lagger
25% XA
>\§ Minimum Suggested Max imum
Ry a Desirable Spacing of Suggested
e Posted| | Taoper Lengths "L Channel izing Longitudinal
et | Speed | "ormula * ¥ Devices Buffer Space
ot 10 1| 12 on a on a "B"
2 83 | Of fset|/Of fset|Offset| Toper | Tangent
gal 45 450°] 495°| 540'[ 45° 90’ 195’
;;g 50 500'| 550'| 600’ 50’ 100° 240"
(=]
gcg 55 L=WsS 550°| 605'| 660 55 110’ 295"
e EXIT 60 600°| 660°| 720°| 60’ | 120’ 350’
gﬁxé | EXIT XY w 65 650°| 715'| 780° 65’ 130 410’
900 ‘ ‘ 70 700" | 770'| 840" 70’ 140’ 475"
223 Street B TENY 75 750" 825°| 900°| _75' | 150’ 540"
RxP e 80 800’ | 880°| 960’ 80’ 160’ 615’
L] .
L ’ ° 2052;3* 60 X% Taper lengths have been rounded off.
26 Y . o ® @ L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed (MPH)
£y Existing Q [ 14 Q@
00 2 & 1 200° approx. gap
0 C
35e xx] P & TYPICAL USAGE
@ =0 g @ R MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
Eo* EXIT @ | -5 CDs at 60 DURATION STATIONARY | TERM STATIONARY STATIONARY
S0y e ¢ spacing
se X o z z z
I+
@ :g Existing -
o5 ‘ H: GENERAL NOTES
gb%‘: IZL . 1. All troffic control devices illustrated are REQUIRED. Devices
o« £ RAMP @ | S G G denoted with the triangle symbol may be omitted when stated elsewhere
»150 .7\4 ; =4 in the plans.
222 CLOSED |R11-2bT o e
Ez-‘- 48" X 30" O,_* . .
£y ] s Mis 2. See BC Standards for sign details.
583
uc a
2889 — Shadow Vehicle
ylEw o Shadow Vehicle L] with TMA and
2Lee S with TMA and high intensity
§"E£ & g high*znfensify @ ;?m:]ing,
PR - rotating ashing
3 %% < c flcshing: o oscil |o+,ing or ¥ A shadow vehicle equipped with o Truck Mounted Attenuator is
g = oscillating or ™ strobe |ights typical ly required. A shadow vehicle equipped with a TMA shall
—strobe |ights 1] be used if it can be positioned 30’ to 100’ in advance of the
| | [ ] area of crew exposure without adversely affecting the work
per formance.
] RAMP [Ex1T xx . :;%L
. ~"|CLOSED| Bl1-20T | | o
Street A E5-2
DO Dl |~ —k
B ’ L
®
m — = L
§ Existing ° Additional requirements for lane closures and advance signing
= “ shall be as shown on TCP (6-1) or as directed by the Engineer.
o I I [ oD
a RAMP “ | | |
et CLOSED N M
e AHEAD ¢
| ]
CW20RP-3D
° " "
‘ ‘ “ 48" X 48
- See TCP(6-1)for See TCP(6-1)for
° Lone Closure STREET & USE 4} 4> 4> 4} Lane Closure ot Texas Department of Transporiation
L Details and Details and I Traffic Operations Division Standard
| “@ g\c_jdi-!-?onol EXIT STREET B g\c_jdit?onol
o o | OO CLOSED EXIT tontng.
- d Or, as an option when TRAFF lc CONTROL PLAN
exits are numbered
||| 4 EXTT xx | [_UsE WORK AREA AT EXIT RAMP
CLOSED EXIT XY TCP (6-4b)
Place | mile (approx.) EXIT RAMP OPEN TCP(6_4) _]2
TCP (6-40q) ;
in aavance of closed ramp. Fies topb-4. dgn on: TxDOT ks TxDOT [ows TxDOT [ ks Tx00T
Ex I T RAMP CL OSED @TxDOT Feburary 1994 CONT |SECT J0B HIGHWAY
N REVISIONS 6447 42 001 [H 20, ETC
W) 1-97 8-98 DIsT COUNTY SHEET NO.
22 TRAFFIC EXITS PAST CLOSED RAMP o | ey a
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A DD 5 LEGEND
ke
G G G G 35 é zZzZzz2|Type 3 Barricade @ @ |Channelizing Devices
g 5 8 & . Truck Mounted
£6 3 S v I:I]Jj Heavy Work Vehicle @ |artenuator (TMA)
Jo 3 3 Trailer Mounted Portable Changeable
"65;: 5 5 5 Flashing Arrow Board Message Sign (PCMS)
ggg -2 [Sign <:I Traffic Flow
ggz - 0\ Flag ELO F lagger
3+
Lt
o0 a °
Z‘;§ g Minimum Suggested Maximum
= 8 ey ‘% Desirable . 5pgcin9 ?f Suggested
- o RTINS . Posted| rormuia Toper Lengtns "L Channelizing Longitudinal
235E ¥ f *I ot Speed * ¥ Devices Buffer Space
00l 3 |_—Shadow Vehicle S M= 10° ] 12 on a Oon a "B"
2653 2 B with TMA and Offset|/Of fset|offset| Taper | Tangent
53¢ w . high intensity Shadow Vehicles 45 450°| 495 | 540° 45° 90’ 1957
oo . . A
w X ~Ic rotating with TMA aond B 7 7 7 g g
&‘0-8. 5 % Q|-= . floshing: high intensity 50 500°| 550'| 600 50' 100 240
gcg = oscillating or A rotating, 55 || -ws | 5507 605°] 660°] 55 110' 295’
'ggo ® strobe lights ol oo G G f'°§’|1:ngv_ 60 600’ | 660°'| 720 60° 120’ 350’
23y | | 2% cirope lights 65 650°| 715°| 780°| 65° | 130 0
280 = | | 70 700°| 770°| 840°] 70° | 140° 475"
Y53 oloo ﬂ \ 75 750°| 825°| 900’ 75° 150" 540"
aaQwv . ’ O
oxo s w 80 800°| 880’ 960’ 80 160 615
s 2 \Exisﬂng Exit
: .0 - Gore Sign %% Taper lengths have been rounded off.
06y L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed (MPH)
£y [~— Existing Exit
[]
:§8 Gore Sign ‘ EXIT ‘
o a
DL L
38 AN
28% o 48"Xx42" SHORT SHORT TERM INTERMEDIATE LONG TERM
ga. o 'G 3 N ° ° MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
o aé s " || E5-ar @ . v v v
o?5 s ° 48"x42" - S
§o® s | —F s ANA GENERAL NOTES
€60 s @ 4 -
25 L) ©
050 ) ﬂ q .’ Q 1. All traffic control devices illustrated are REQUIRED. Devices
220 L] - .0 - denoted with the triongle symbol moy be omitted when stated elsewhere
f:E .0. a - in the plans.
o
5038 L/ a 8 2. See BC standards for sign details.
& 3§§_ L) . e 0 EXIT
WoEw [ S . . OPEN 3. 1f adequate longitudinal buffer length "B" does not exist between the
ol B B " a 8 work space and the exit ramp, consideration should be given to closing
g of s 0 ES:Z . the ramp.
n L. ® 48" X 36
o xo [ Y ®
L )
L4 +1
L4 s °
& b “ - %A shadow vehicle equipped with a Truck Mounted Attenuator is
.. - ° typical ly required. A shadow vehicle equipped with a TMA shall
u 9| A be used if it can be positioned 30° to 100’ in advance of the
= area of crew exposure without adversely affecting the work
o U} o — per formance.
a
= L]
By EXIT c
. OPEN =
o Additional requirements for lane closures and advance signing
. E5-2 . L shal | be as shown on TCP (6-1) or as directed by the Engineer.
8 48" x 36 See TCP(6-1) for
0 B ]P Lane Closure
| Details and
o ° Additional Signing.
. —1 °
. See TCP(6-1) for . -
. B Lone Closure “ =t Texas Department of Transportation
e Details and ° I Traoffic Operations Division Standard
“ Additional Signing. 9| _I}F
: W
& —v
4>|4H4>|4> TRAFFIC CONTROL PLAN
4>|4>|4>|4> TCP (6-5b)

TCP(6-5)-12

TCP (6-5q) EX I T RAMP OPEN FILE: +cp6-5. dgn on: TXDOT [ck: TxDOT Jow: TxDOT [ck: TxDOT

» TWO LANE CLOSURE WITHIN O Loy 19 e e
24 EXIT RAMP OPEN 1500 PAST EXIT RAMP el | e e
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LEGEND
| | @ @ zZzzz2|Type 3 Barricade @ @ |Channelizing Devices
25 CW%OSG-I . O @ G @ | l:[nj . Truck Mounted
62 48" x 48 X Heavy Work Vehicle [N | attenuator (TMA)
« B CW205G-1 o~
o9 1T X ol X CWEOSG ].. 48" x 48" Trailer Mounted Portable Changeable
2§ . L 48" x 48 5 Flashing Arrow Board Message Sign (PCMS)
5,8 =< == |[Sign <:I Traffic Flow
0D ]
LC
O+ w
EMES | | 1 | O\ |Fies 0o [Fio
L \ CW20SG-1 gger
o0
zeg 48" x 48" — 1
L <:| <:I
.4
PiTo
Q= C
< 0O--
o—+
oot El(> Minimum Suggested Maximum| ... .
o 8 2 E‘[> Desirable Spacing of Mln.lmum Suggested
8o y—————————— Posted| Formula Taper Lengths Channelizing s Sign Longitudinal
°ly | —L | Speed * % Devices D?;.'.nq Buffer Space
“od * 0 | 11° | 12 | ona on @ |pistance "B"
gcg 1. Of fset|Of fset|0ffset| Toper | Tangent
E,ﬁf’ | 95 | 30 2| 1507 165°| 180’ 30 60’ 1207 20
2as = 35 |- &5 2057 225" 2457 357 70" | 160 120"
90w o|8e 40 265 | 295 | 320 40° 80" 240’ 155"
~23 | V)g | 45 450°] 495'| 540'| 45’ 90’ 320° 195°
gﬁﬁ ™ - 50 500°| 550°| 600’ 50° 100° 400’ 240
CW20SG-1 7 ; ; ; ; ; ,
;—L_§ a8 3 ag | - CW205G-1 | | . 55 L=WsS 550°| 605°| 660 55 110 500 295
o8t 1 cee Note 8 7 a8 x 48" 60 600'| 660°[ 720'| 60" | 120" | 600’ 350"
+89 CW205G-1 CW20-5TR . 65 650'| 715°| 780°| 65’ 130’ 700" 410’
as | | 9 48" x 48" | | 48" x 48 | | = Ch20-5TL 70 700°| 770°| 840°| 70’ | 140° | 800" 475
855 75 750° | 825°] 900’ 75’ 150" 900’ 540°
838y e - % Conventional Roads Only
&Co | | | | %% Taper lengths have been rounded off.
@ 3% y L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
m’:’g > CW20-5TR 7
£5” | | 48" x 48 | | CW20-5TL
258 . . 48" x 48
b
: | | | |
nwao
£57 VARV IR A VAR VA IR RRAN WORKERS IN BUCKET TRUCKS SHALL NOT
uéfa‘g WORK ABOVE OPEN LANES OF TRAFFIC.
. 086 CW205G-1 . CW205G-1
g28% 28" x 48" PR Chz0sG .
=
— 0w
SETE NEAR SIDE LANE CLOSURE FAR SIDE RIGHT LANE CLOSURE FAR SIDE LEFT LANE CLOSURE
(2] (=
& ¥% SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY

GENERAL NOTES

1. The minimum size chonnelizing device is the 28" cone. 42" Two-piece
cones, drums, vertical panels or barricades will be required when
the device must be left unattended at night.

CW20SG-1
48" x 48"

CW20SG-1
48" x 48"

2. Obstructions or hazards ot the work area shall be clearly marked
and delineated at all times.

R4-7

24" x 30" 3. Flaggers aond Flagger Symbol (CW20-7) signs may be required according

to field conditions.

4, Vehicles parked in roadway shall be equipped with at least two
high intensity rotating, flashing, oscillating or strobe type |ights.

—_— — - —
.-

5. High level warning devices (flag trees) may be used ot corners of

the vehicle. SHEET 1 OF 2

E'l> 10° min, . A . . Traffic
' T 6. When work operations are performed on existing signals, the signals §® Operations
may be placed in flashing red mode when approved by the engineer. Division

If existing signals do not have power, All-Way Stop (R1-1 and R1-3P) ITexas Department of Transportation Standard

b x| )

T
Typical

signs may be implemented when approved by the engineer.

7. For Short-Term Stationary work the buffer space "B" from the above

table should be used if field conditions permit. For Short Duration TRAFF Ic SIGNAL WORK

(less than 1 hour) any buffer space provided will enhance the

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

8. The arrow board at this location maoy be omitted for Shor+t Duration
work if the work vehicle has an arrow board in operation. As an
option, the arrow board may be placed at the end of the taper in
the closed lane if space is not available at the beginning of the taper. wz (BTS_] ) - l 3

CW20SG-1
48" x 48"

S\gZOiG‘-‘é OPERAT IONS IN THE INTERSECT [ON 9. Signs ond devices for the NEAR SIDE LANE CLOSURE may be altered for FILE: wzbts-13.dgn on: TXDOT [ck: TxDOT Jow: TxDOT [ck: TxDOT

a left lane closure by using o LEFT LANE CLOSED (CW20-5TL) and adding ©Tx00T April 1992 cont I sect o8 HIGHNAY

SHORT DURATION channelizing devices on the centerline to protect the work space from REVISTONS 6447 42 001 IH 20, ETC.

opposing traffic.
2-98 10-99 7-13 DIST COUNTY SHEET NO.

DATE:
FILE:

4-98  3-03 ODA ECTOR, ETC. 49
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DocuSign Envelope ID: 9B512642-6222-4450-8A5D-1266B154ED7E

BEGIN WORK 1G20-5aP Temporary Traffic Barrier g\gZOSG;‘é
- 36" x 24" S te 4 | x
- ROAD WORK SSO §T24" ZONE —v 0 G ee Note below 0 G
tr] NEXT X _MILES TRAFFIC WARNING Mok Area | | |
& aoontss FINES [ 529727 c. SIGNS .
X —
~c : b e |G20-6T DOUBLE STATE LAW b K
5 END G x ap" g \ e 87 X 307 [ i, |8207%0TE . R e I SSSSN = 1 1 A
5% ROAD WORK = CW20SG-1 36" x 18 <G T M L4" Min. (See Note 7 below) <
og S a8 % 48" 10° Min. in. (See Note e low
e 620-2 |
Eggf 36" x 18" ‘ X X X X = f >
@D — -
§Fo WORK AREA 3;"|:' : | | | T 1 [ T T T T T T 1 [ I
e . A - ™ -
o8 | NJ ] ] ] | ]
2t A N ol ] olalll
2 % & Hols SIDEWALK DIVERSION olo
Q= C D — D — D — D — D — D — e — D — D — D — D — D — e —_—
poar=
0st 0> MAJOR STREET o>
262 SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
ggt NOTES CLOSED 0o neRE
L9 END 1. Project signing as shown shall be in place CROSS HERE
28 ROAD WORK whenever signal contract work is in progress. R9-11aR R9-9 R9-11aL
g8 620-2 e . . 24" x 12" 24" "x 12" 24" x 12"
el 0BEY G20-50P | WORK BEGIN 36" x 18" 2. For closely adjoining projects, advance signing
ggL WARNING 36" x 24"| zONE | G20-5T ROAD WORK may not be required in advance of each Vi AN V4 AN
cCoo SIGNS TRAFFI 48" x 24" NEXT X MILES intersection, but only in advance of the
28w ||| satE Law| R20-5T ¢ NANE intersections at the project Iimits. Actual <
" L ADDRESS . . . .
St 36" x 36"| FINES fia locations will be as directed by the Engineer. U-le H Io -IH B
9 2| R20-3T DOUBLE| G20-6T STATE L]
oo 48" x 42" R20-50TP (= 48" x 30"l_conmracTor CW20SG-1 3. Advance signs shall be removed when signal & l_w K A
3 - 36" x 18| woms 18 x 48" construction operations are no longer ork Area
=5 —_— ! under way, as directed by the Engineer. o ——
Lo
g%‘g . Wgrning sign spacing shown is typical for both E:>
83 TYPICAL ADVANCE SIGNAL PROJECT SIGNING airectlons. N P .
oy .
o _ 5. See the Table on sheet 1 of 2 for Typical
355 FOR LONG TERM and INTERMEDIATE-TERM STATIONARY WORK OPERATIONS warning sign spacing. | | 0 ” G | | | | o ” G
Cor SIDEWALK DETOUR
0w L
55| GENERAL NOTES FOR WORK ZONE SIGNS REFLECTIVE SHEETING
o a*g' 1. Signs shall be installed ond maintained in @ straight ond plumb 1. All signs shall be retrorefiective and constructed of sheeting meeting cwii-2 - See Note 8
Py condition. the requirements of the DMS and color usage table shown on this sheet. 36" x 36 SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
Egt 2. Wooden sign posts shall be painted white. SIGN SUPPORT WE IGHTS o CROSS HERE 23:1;0?2" CLOSED prv—— g%ﬁllle--
cow
2% L0 3. Borricodes shall NOT be used os sign supports. 1. Weights used to keep signs from turning over should be sandbogs R9:9 .
@50 filled with dry, cohesionless material. 24" x 12
waol] 4. Nails shall NOT be used to attoch signs to ony support.
Xt 2. The sandbags will be tied shut to keep the sand from spilling and cwii-2
+_ 90 5 All signs shall be installed in occordance with the plans or as to maintain a constant weight. 36" x 36
00 directed by the Engineer. See Note 6
% 3. Rock, concrete, iron, steel or other solid objects will not be
2895] 6. The Contractor shall furnish the sign design shown in the plans or permitted for use as sign support weights. Cwie-9pP CW16-T7PL
WoiEw® in the "Standard Highway Sign Designs for Texas" (SHSD). . L. . 24" x 12 24 x 12" Work Areg O 4
= 4. Sondbaogs should weigh a minimum of 35 Ibs and @ moximum of 50 Ibs.
<&zl 7. The Confractor shall furnish sign supports ond substrates listed in . —
O vF the “"Compliant Work Zone Traffic Control Device List" (CWZTCD), 5. Sandbags shall be made of a duraoble material that tears upon _—
4] .qu. instal led as per the manufacturer’s recommendations. vehicular impact. Rubber, such as tire inner tubes, shall not be used. . —
o £'4
8. Temporary signs that have damaged or cracked substrates and/or 6. Rubber ballasts designed for channelizing devices should not be used <;'
damaged or marred reflective sheeting shall be replaced as for ballast on portable sign supports. Sign supports designed and
directed by the Engineer. manufactured with rubber bases may be used when shown on the CWZTCD ¢> |:|'>
list.
9. Identification markings may be shown only on the back of the sign . T = ~N Ve
substrate. The maximum height of letters and/or company logos used 7. Sandbags shall only be placed along or laid over the base supports 7 7
for identification shall be 1". of the traffic control device and shall not be suspended above ground
level or hung with rope, wire, chains or other fastners. Sandbags | /gn G | | | | ” G | |
10. Damaged wood posts shall be replaced. Splicing wood posts shall be placed along the length of the skids to weigh down the 0
will not be al lowed. sign support.
R9- 10DBL
8. Sandbags shall NOT be placed under the skid and shall not be used to SIDEWALK CLOSED B "
DURATION OF WORK level sign supports placed on slopes. St OTHER Siot 24" x 12 CROSSWALK CLOSURES
1. Work zone durations are defined in Part 6, Section 6G.02 of the CW20SG-1
Texas Manual on Uniform Traffic Control Devices (TMUTCD). LEGEND 48" x 48"
SIGN_MOUNT ING HE IGHT =2~ |Sign SEOESTRIAN CONT
1. Sign height of Long-term/Intermediate-term warning signs shall be as ae Channelizing Devices EDESTRIAN CON
shown on Figure 6F-1 of the TMUTCD. cZzzz=2 | Type 3 Barricade 1. Holes, trenches or other hazards shall be adequately protected by covering,
. . . . . delineating or surrounding the hazard with orange plastic pedestrian
2. Srlf.ln heungm’_r of 52?[}'*$FT{15h<T>ngBFG*Ion warning signs shall be as fencing or longitudinal channelizing devices, or as directed by the Engineer. SHEET 2 OF 2
shown on Figure or The - DEPARTMENTAL MATERIAL SPECIFICATIONS 2. "CROSSWALK CLOSURES” as detailed above will require the Engineer’s approval
3. Regulatory signs shall be mounted at least 7 feet, but not more than prior to installation. . §r® o Traffic
9 feet, above the paved surfaoce regardless of work duration. SIGN FACE MATERIALS DMS-8300 3. R9 series signs shown may be placed on supports detailed on the BC_s-rondcrds %@rat_lons
or CWZTCD Iist, or when fabricated from approved lightweight plastic I Texas Department of Transportation Stancions
FLEXIBLE ROLL-UP REFLECTIVE SIGNS DMS-8310 substrates, they may be mounted on top of a plastic drum at or near the anaar
REMOVING OR COVERING location shown.
. "o B b fusi B + | h . 4, For speeds less than 45 mph longitudinal channelizing devices may be used
. en sign messages may be contusing or do noT opply, the signs COLOR USAGE SHEETING MATERIAL instead of traffic borriers when approved by the Engineer. Attenuation of
oroves otk on aomp etely covered, unless otherwise blunt ends and installation of water filled devices shall be as per BC(9) TRAFFIC SIGNAL WORK
4 9 : ORANGE | BACKGROUND TYPE By, OR TYPE Cg SHEETING s fnd 'jr’?nufﬂfc’fgref s reco"'pendﬂ’flons] » rctual devi . 5 BARRICADES AND SIGNS
2. When signs are covered, the material used shall be opaque, such . Location ot devices are for general guidonce. Actual device spacing aon
as heavy mil black plastic, or other maferiais which will cover WHITE BACKGROUND TYPE A SHEETING location must be field odjusted to meet actual conditions.
the entire sign face and mgintain their opaque properties under 6. Where pedestrions with visual disabilities normally use the closed sidewalk
qutomobile headl ights at night without damaging the sign sheeting. BLACK LEGEND & BORDERS| ACRYLIC NON-REFLECTIVE SHEETING Detectable Pedestrian Barricades should be used instead of the Type 3
Burlap, or heavy materials such as plywood or aluminum shall not Barricades shown.
be used to cover signs. — 7. The width of existing sidewalk should be maintained if practical. wz (BTS_ 2) -1 3
3. Duct tope or other adhesive material shall NOT be affixed to a 9n|y pre-qualified products shall be used. A copy. of the 8. Pavement markings for mid-block crosswalks shall be paid for under the
sign face. Compliant Work Zone Traffic Control Devices List" (CWZTCD) appropriate bid items. . L FILE: wzbts-13.dgn on: TxDOT [ck: TxDOT [ow: TxDOT [ck: TxDOT
4 si ; n +ubs shall b d and holes back f11led describes pre-qualified products and their sources and may 9. !rlhen C"°55¥0“§?_$K O*hﬁrlﬁ’egeszr;onﬁgfl|"f('jesh07<'l-‘ 9'0?63 or re'°?g'[?9:f ©Tx00T  April 1992 CONT | secT 108 HIGHNAY
. igns and anchor stubs sha e removed and holes back filled upon . : emporary facilities sha e detectable and shall include occessibility
o completion of the work. be found at the following ‘."eb addres.s ) ) features consistent with the features present in the existing pedestrian FEvIsioNs 6447 42| 001 IH 20, ETC.
g http://www.txdot.gov/txdot_library/publications/construction.htm facility. 2-98 10-99 7-13 DIST COUNTY SHEET NO.
=in 4-98 3-03 ODA| ECTOR, ETC. 50
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