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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

Project Number: RMC-642757001
County: BROWN Control: 6427-57-001

Highway: US0067

GENERAL NOTES:

This Contract is a CALLOUT AS NEEDED, NON-SITE-SPECIFIC Contract. The Department makes no guarantee for

continuous work at any given time at any given location(s). This Contract will be used to install. upgrade. or repair signal
and illumination components.

All materials shall be new.

The Department will supply the following materials:
»  Signal Cabinets-this includes the controller, conflict monitor, flash transfer relays, and load switches.
e LED’s- this includes pedestrian and vehicle signal indications.
»  Signal Heads- this includes pedestrian and vehicle signal heads.
e Backplates.
e Tunnel Visors.
e Accessible Pedestrian Signal Units.
e Luminaire poles-this includes 50 ft. and 40 ft. poles. Bases will be provided by the
Department.
e Luminaire fixtures and lamps-this includes regular and high mast fixtures and lamps.
Aviation fixtures and lamps will not be provided by the Department.
e Screw-In foundations.
»  Ground boxes-the Contractor will be responsible for all other materials needed to install the ground box.
e Battery boxes.
«  Electrical services-the Contractor will be responsible for all components except the service enclosure.

e Flashing Beacon Assembly-this includes all parts of the assembly, including solar components, except:

conduit, wiring, fuses, slugs, and fuse holders.

e Ped Pole Assembly-this includes the pedestrian signal section and indication. The
Contractor will be responsible for all required wiring and fuse holders if needed.

*  Flasher cabinets.

e VIVDS cameras.

Counties included are: Brown, Coleman, Comanche, Eastland, Lampasas, McCulloch, Mills, San Saba and Stephens.
The Engineer will send the Contractor a WORK ORDER for requested work. Be available to make repairs Monday through
Friday and weekends if directed. Bedin work within 72 hours (for ALL items on this Contract) after phone, fax, or email
notification, or by date designated by the Engineer on the WORK ORDER.

The Engineer will specify the number of WORKING DAYS granted for each WORK ORDER based on a percentage of the
dollar amount of the WORK ORDER verses the total dollar amount of the Contract.

The minimum dollar amount for each WORK ORDER will be $1,000.

After the Work Order is issued, the Contractor shall be responsible for notifying the Signal Shop at (325)643-0476 before
beginning any work.

The Contractor shall repair any damages caused by any process of construction or any damages resulting from any act or
omissions on behalf of the Contractor. This work is subsidiary to the Contract items.

General Notes Sheet A

Project Number: RMC-642757001
County: BROWN Control: 6427-57-001

Highway: US0067

ITEM 2 INSTRUCTIONS TO BIDDERS

Contractor questions on this project are to be emailed to the following individual(s):
Name Email Address

Christopher J. Graf, P.E. chris.graf@txdot.gov
Blake G. Stembridge, P.E.  blake.stembridge@txdot.gov

Contractor questions will be accepted through email 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.

ITEM 7 LEGAL RELATIONS AND RESPONSIBILITIES
No significant traffic generator events identified.

ITEM 8 PROSECUTION AND PROGRESS

Liquidated damages will be assessed in accordance with Item 8, at the rate shown in Special Provision 000-1243, “Schedule of
Liquidated Damages.”

ITEM 502 BARRICADES, SIGNS AND TRAFFIC HANDLING
Project Limit Barricades will not be required for this project.

The Contractor shall not block traffic lanes from 7:00 a.m. to 8:30 a.m. and 4:30 p.m. to 6:00 p.m. unless otherwise
approved by the Engineer.

The Contractor shall have all necessary equipment needed to perform the work and the necessary traffic control.

All Contractor's flagging personnel shall wear clean safety vests and hard hats while flagging and shall have appropriate
flagging certification.

Flags on roll-up signs are not required.

General Notes Sheet B
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Project Number: RMC-642757001
County: BROWN Control: 6427-57-001

Highway: US0067

ITEM 610 ROADWAY ILLUMINATION ASSEMBLIES
If a new foundation is required, it will be paid for with ltem 6000-6059 Install Foundation.

If a lamp is the only component to be replaced it will be paid for with Item 6000-6138 Replace Lamp (Pole Mount Fixture). For
any other repairs, the lamp will be subsidiary to the pertinent bid items.

ITEM 618 CONDUIT
All conduit shall be SCH 80 PVC.

See Plans & Specifications regarding type of conduit. All couplings and connections shall be tight and waterproof. Each end of
every PVC pipe connection and/or coupling shall be cleaned with PVC cleaner and glued thoroughly with PVC sealer.
Proposed and existing conduit shall be brought into a pull box and elbowed unless otherwise shown. Where a rigid metal
conduit run terminates, a bushing shall be provided to protect the wire from abrasion.

The conduit shall be placed at a minimum depth of two 4 ft. unless otherwise shown on the plans or directed by the Engineer. If
utility lines or other obstacles are at the 4 ft. minimum depth then the conduit shall be routed under the utility or obstacle unless
otherwise approved by the Engineer.

The conduit shall be placed on a 2 in. sand cushion and then backfilled with a minimum of 6 inches of sand fill. The
remainder of the trench shall be backfilled with flexible base or soil as required by location of conduit on the project.

Flexible metal shall not be used on this project.
High density polyethylene (HDPE) may be threaded and used with threaded PVC connectors or couplings.

Use materials from prequalified material producers list as shown on the Texas Department of Transportation (TxDOT) -
Construction Division’s (CST) material producer list. Category is “Roadway lllumination and Electrical Supplies.”

ITEM 620 ELECTRICAL CONDUCTORS
Labeling conductors with label maker is acceptable.

A continuous bare or green insulated copper wire No. 8 or larger shall be installed in every conduit throughout the electrical
system in accordance with Item 680 “Installation of Highway Traffic Signals”, the electric detail sheets, and the latest edition
of the National Electric Code.

Grounding conductors that share the same conduit, junction box, ground box or structure shall be bonded together at every
accessible point in accordance with the National Electrical Code.

Use ONLY certified persons to perform electrical work. See Item 7.18 “Electrical Requirements” for additional details.

For both transformer and shoe-base type illumination poles, provide double-pole breakaway fuse holder as shown on the Texas
Department of Transportation (TxDOT)-Construction Division’s (CST) material producers list. Category is “Roadway lllumination
and Electrical Supplies”. Fuse holder is shown on list under Items 610 & 620. Provide 10 amp time delay fuses. For Flashing
Beacons (Item 685) and Ped poles (ltem 687) within the project, provide single-pole breakaway disconnects.

Use Bussman HEBW, Littlefuse LEB, Ferraz-Shawmut FEB, or equal on ungrounded conductors.

General Notes Sheet C

Project Number: RMC-642757001
County: BROWN Control: 6427-57-001

Highway: US0067

For all grounded conductors use Bussman HET, Littlefuse LET, Ferraz-Shawmut FEBN, or equal. These breakaway
connectors have a white colored marking and a permanently installed solid neutral.

ITEM 628 ELECTRICAL SERVICES
Any service installed by others shall comply with all TxDOT Standards from weather head to fixtures.

Coordinate setting up the electrical service with District Operations to insure the meter is installed under the proper
account name.

Photocell enclosed in pedestal services shall be orientated in a northerly direction unless otherwise directed.

ITEM 647 LARGE ROADSIDE SIGN SUPPORTS AND ASSEMBLIES

647-6002 RELOCATE LRSA:
This Item will be used to repair, reinstall, or relocate existing large roadside sign supports and assemblies. If directed by the
Engineer, the Contractor may have to furnish new sign supports.

ITEM 656 FOUNDATIONS FOR TRAFFIC CONTROL DEVICES

Drilled shaft foundations for electrical use shall be grounded using a ground rod. Roadside Flashing Beacon foundations shall be
of the Screw-in Anchor type.

ITEM 690 MAINTENANCE OF TRAFFIC SIGNALS

690-6006-003 REMOVAL OF GROUND BOXES:
Removal of existing ground boxes requires the removal of ground box and concrete apron if present, cut off or fold over conduit
sweep ells then fill the vacancy with like material.

690-6007-003 REPLACE OF GROUND BOXES and 690-6008 INSTALL OF GROUND BOXES:
All new ground boxes shall be TY A unless otherwise noted on the WORK ORDER. All ground boxes shall be
installed with aprons.

690-6010-003 REPLACE OF CABLES:
This Item will consist of TRF SIG CBL (TY A) (12 AWG) (4 CONDR) and TRF SIG CBL (TY A) (12 AWG) (12 CONDR).
For bidding purposes, assume most locations will use 12 conductor.

690-6025-003 REPLACE SIGNAL HEAD ASSM and 690-6026-003 INSTALL OF SIGNAL HEAD ASSM:

Mount all vehicle signal heads between 18 ft. and 19 ft. above the pavement surface, measured from the bottom of the
head. Mount all pedestrian heads, measured from the bottom of the head, 7 ft. above sidewalk or grade. Signal head
assembly shall consist of no less than 1 and no more than 12 sections. Fully assemble heads, LEDs, backplates, and
mounting hardware and install the assembly as required. Signal head assembly is measured and paid for by each
assembly installed complete in place.

690-6036-003 INSTALL OF FND FOR GROUND MNT CABINETS: Refer to Standard TS-CF-04 for dimensions.

690-6039-003 REPLACE OF CONTROL CABINET (GRND MNT):
The Contractor shall remove the existing cabinet and install the cabinet provided by the Department. If cabinet wiring is not
labeled in a legible manner, the Contractor shall re-label all cabinet wiring. The Contractor shall place stop signs with all-way

General Notes Sheet D
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Project Number: RMC-642757001
County: BROWN Control: 6427-57-001

Highway: US0067

placards on all approaches of intersection or have local law enforcement control the intersection when the signal power is turned
off.

690-6042-003 REPLACE OF CONTROL CABINET (POLE MNT):

The Contractor shall remove the existing cabinet and install the cabinet provided by the Department. If cabinet wiring is not
labeled in a legible manner, the Contractor shall re-label all cabinet wiring. The Contractor shall place stop signs with all-
wayplacards on all approaches of intersection or have local law enforcement control the intersection when the signal power is
turned off.

690-6063-003 REMOVAL OF CONCRETE FOUNDATIONS:
Remove concrete to 1 ft. below grade and fill vacancy with like material.

690-6072-003 INS OF TRF SIG PL FND (36" DRIL SHFT) (For Strain Poles):
The Contractor shall provide anchor bolts, which will be subsidiary to this Iltem.

690-6140-003 WRAP SIGNAL CABLE:
Shall consist of wrapping the signal cable to the strain wire in each direction as needed. The Contractor shall use #6 aluminum
wire for wrapping. Existing cable clamps may be left in place.

ITEM 6000 MAINTENANCE OF ILLUMINATION
The Contractor is responsible for lowering and raising illumination ring as part of any high mast item.
6000-6059 INSTALL FOUNDATION:

This Item will be used to pay for foundations for illumination poles only. The largest requested foundation will be 8 deep
and have a 30" diameter. The Contractor shall provide anchor bolts, which will be subsidiary to this Item.

ITEM 6002 VIDEO IMAGING VEHICLE DETECTION SYSTEM

The primary communications link between the VIVDS camera and the VIVDS Processor System shall be coaxial cable
accompanied by a three conductor 16 AWG, 24 DC or 115 VAC camera power cable.

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

TMA's needed will be calculated by the day per Call-Out.

General Notes Sheet E
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Estimate Sheet

ESTIMATE SUMMARY

CONTROL 6427-57-001
us0377 A (!;TOE[')V:E TOTAL
L DESCRIPTION UNIT
T
ITEM DESC SP

EST FINAL EST FINAL EST FINAL EST FINAL cope | cope NO EST FINAL
10.000 416 | 6018 DRILL SHAFT (SIGN MTS) (24 IN) LF 10.000
5.000 420 |6074 [001 |[cLc conc (Misc) cY 5.000
8.000 500 |6033 MOBILIZATION (CALLOUT) EA 8.000
250.000 618 | 6046 CONDT (PVC) (SCH 80) (2") LF 250.000
250.000 618 |6047 CONDT (PVC) (SCH 80) (2") (BORE) LF 250.000
250.000 618 | 6054 CONDT (PVC) (SCH 80) (3") (BORE) LF 250.000
250.000 620 |6006 ELEC CONDR (NO.10) INSULATED LF 250.000
250.000 620 |6009 ELEC CONDR (NO.6) BARE LF 250.000
250.000 620 |6010 ELEC CONDR (NO.6) INSULATED LF 250.000
5.000 647 |6002 RELOCATE LRSA EA 5.000
2.000 682 |6016 VEH SIG SEC (12")LED(HOUSING ONLY) EA 2.000
2.000 686 |6293 INS TRF SIG PL AM (STRAN)(INSTLL ONLY) EA 2.000
2.000 690 | 6006 REMOVAL OF GROUND BOXES EA 2.000
2.000 690 |6007 REPLACE OF GROUND BOXES EA 2.000
5.000 690 6008 INSTALL OF GROUND BOXES EA 5.000
300.000 690 |6010 REPLACE OF CABLES LF 300.000
100.000 690 6016 REMOVAL OF SPAN CABLE ASSM LF 100.000
100.000 690 |6018 INSTALL OF SPAN CABLE ASSM LF 100.000
2.000 690 |6019 REPLACE OF ELECTRICAL SERVICE EA 2.000
2.000 690 6020 INSTALL OF ELECTRICAL SERVICE EA 2.000
2.000 690 |6025 REPLACE OF SIGNAL HEAD ASSM EA 2.000
2.000 690 |6026 INSTALL OF SIGNAL HEAD ASSM EA 2.000
15.000 690 6028 REPLACE OF SIGNAL RELATED SIGNS EA 15.000
2.000 690 6036 INSTALL OF FND FOR GROUND MNT CABINETS EA 2.000
2.000 690 |6039 REPLACE OF CONTROL CABINET(GRND MNT) EA 2.000
2.000 690 6042 REPLACE OF CONTROL CABINET(POLE MNT) EA 2.000
2.000 690 |6052 REPLACE OF SIGNAL POLE ASSM EA 2.000
2.000 690 |6063 REMOVAL OF CONCRETE FOUNDATIONS EA 2.000
175.000 690 6065 REPLACE OF LUMINAIRE HEAD EA 175.000
10.000 690 |6072 INS OF TRF SIG PL FND (36" DRIL SHFT) LF 10.000
2.000 690 |6090 REPLACE LED TRAF SIG LAMP UNIT EA 2.000
5.000 690 6128 INSTALL SCREW-IN FND EA 5.000
250.000 690 |6137 VIVDS CABLE (INSTALL) LF 250.000
5.000 690 6138 VIVDS CAMERA (INSTALL) EA 5.000
10.000 690 6140 WRAP SIGNAL CABLE LF 10.000
5.000 6000 |6016 INSTALL ELECTRICAL SPLICE EA 5.000
10.000 6000 |6024 INSTALL ROADWAY ILLUM ASSEMBLY (LED) EA 10.000
10.000 6000 |6042 REPLACE HIGH MAST LUMINAIRES EA 10.000
3.000 6000 | 6059 INSTALL FOUNDATION EA 3.000
3.000 6000 | 6060 REMOVE FOUNDATION EA 3.000
20.000 6000 | 6082 REPLACE FUSE EA 20.000
5.000 6000 | 6083 REPLACE FUSE HOLDER EA 5.000
5.000 6000 |6103 RAISE AND LOWER RING (HIGH MAST LIGHT) EA 5.000
5.000 6000 |6138 REPLACE LAMP FOR POLE MNT FIXTURE EA 5.000
30.000 6185 |6002 |002 |TMA (STATIONARY) DAY 30.000

ESTIMATE & QUANTITY SHEET oisT counTy ccsy SHeeT

23 BROWN 6427-57-001 5A

202212121328308
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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

Z6 to show typical examples for placement of temporary traffic control within the right-of-way s?oll wear hig@—visibi|i+y safety gpporgl_mgeTing
:E 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
648 considered for high traffic volume work areas or night time work.
§£$ 2. The development and design of the Traffic Control Plan (TCP)is the . . . . . .
05" responsibility of the Engineer. 2. Except in emergency situations, flagger stations shall be illuminated
Z«g when flagging is used at night.
AL
Ew 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. COMPLIANT WORKZONE TRAFFIC CONTROL DEVICES
-0
ao _ s e " .
§z; 4. The Contractor is responsible for installing and maintaining the traffic . Only pre-qualified products shall be used. The "Compliant Work Zone
€0y 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.
LD
@53 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
580 applicable design criteria contained in manuals such as the American Assessing safety Hardware (MASH).
wsg Association of State Highway and Transportation Officials (AASHTO),
e "A Policy on Geometric Design of Highways and Streets," the TxDOT "Roadway
o . Design Manual" or engineering judgment.
ERN )
Lo
2351 6. 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:f adjacent proje?+ is.comple+ed first, the Contractor shall erect the http://www.txdot.gov
Y necessary warning signs as shown on these sheets, the TCP sheets or as
3g$ 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.
o2k 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
5t justify the signing. ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"
woo
rrahi . . . . . STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
fhg 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)
[
EXAh not shown in this manual shall be shown in the plans or the Engineer shall
g:iz provide a detail to the Contractor before the sign is manufactured. TRAFFIC ENGINEERING STANDARD SHEETS
< Comom
§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 limit signs are shown
on BC(2). The OBEY WARNING SIGNS STATE LAW sign, STAY ALERT TALK OR TEXT
LATER and the WORK ZONE TRAFFIC FINES DOUBLE sign with plaque shall be
erected in advance of the CSJ Ilimits. The BEGIN ROAD WORK NEXT X MILES,
CONTRACTOR and END ROAD WORK signs shall be erected at or near the CSJ
limits. For mobile operations, CSJ 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
. . . . . . . 3(9 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 ITexasDePaftmenfOle’a"SPO"faﬁon Standard

right-of-way |line 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 Jows TxDOT [ck: TxDOT
©7TxDOT November 2002 CcoNT [secT JoB HIGHWAY
REVISIONS
o 403 7-13 6427 (57 001 us 67
L | 9_07 8']4 DIST COUNTY SHEET NO.
3'—‘- 5-10 5-21 23 BROWN ]

o]
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1,5,6
TYPICAL LOCATION OF CROSSROAD SIGNS T- INTERSECT [ON BEGIN TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
ROAD WORK % %G20-9TP WORK
<= NEXT X MILES ZONE SIZE SPACING
) NEXT X NILES > TRAFFIC
~c ROAD WORK (ODT’I‘O?Gl 20107 ¥ ¥R20-5T FINES
Z5 N see Note - DOUBLE ' i
% 620-23f 1 and 4) / % %R Tp[ e Sign Conventional Expressway/ Posted Si gr? A
o8 20-50TP| waites ROAD WORK Number Road Freeway Speed [Spacing
o2 q O < NEXT X MILES or Series X"
£0g " ” 3 % %G20-2oT | WORK ZONE G20-1bTL Foot
tes CROSSROAD X X cw20* MPH | (Apprx.)
sTE X X ! x| (w2l 30 120
ob k o+ INTERSECTED | Block - City <= [ 1000 -1500" - Hwy cw22 48" x 48" | 48" x 48"
>‘§ & & ROADWAY X 1000 -1500° - Hwy => 1 Block - City Ccw23 35 160
:_'.t"; | I >} Cw25 40 240
6= 2 ROAD WORK \ » Y .
<o <= NEXT X MILES 620-16TR| ROAD WORK & CW1, CW2 o 329
wo= NEXT X MILES => BTR) NEXT X MILES => , csJ ’ ’ 0 200
°53 80 END | [ " " " " 5
82 620-TaT END X Limit WORK. ZONE CW7, Cws, 36" x 36" | 48" x 48
tao a (Optional ROAD WORK min. =) G20-2bT % % 55 5002
oS- see Note BEGIN _BEGIN _ CW9, CWil,
- - ROA| RK
£-8 1 ond 4) 620-24% aro | WORK 620-5T | FOAD, Yalvs S W14 60 6002
@8 = % % 620-9TP | 70NE e - o o5 7002
< mg H May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. TRAFFIC _ poeess |7 CW3, CWw4,
580 G20-6T 70 800 2
ge> (See note 2 below) X xRz0-5T | FINES. e CW5, CW6, 48" x 48" | 48" x 48"
< 32 1. The typical minimum signing on a crossroad approach should be a "ROAD WORK AHEAD" (CW20-1D)sign and a % % R20-50TP| o250 END Ccws-3, 75 900 2
eee (620-2) "END ROAD WORK" sign, unless noted otherwise in plans. O e ROAD WORK CW10, CW12 80 10002
w83 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 ond Spacing”). See the "Standard Highway Sign Designs for
= .0 Texas" monual for sign details. The Engineer may omit the odvance warning signs on low volume . . . . .
PR 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 plans see Part 6 of the "Texas Manual on Uniform Traffic Control Devices
Egg 3. Based on existing field conditions, the Engineer/Inspector may require additional signs such os FLAGGER 1. The Engineer will determine the types and location of any additional traffic control devices, (TMUTCD) typical application diogroms or TCP Standard Sheets.
-N AHEAD, LOOSE GRAVEL, or other appropriate signs. When odditional signs are required, these signs will Su?h as a flagger ond accompany ing signs, or other signs, that should be used when work is A Minimum 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. inimum distance 'om work area i dve rni g sig
Lo location and spacing of any sign not shown on the BC sheets, Traffic Control Plan sheets or the Work work area ond/or distance between each additional sign.
286 Zone Standard Sheets. 2. If construction closes the road at a T-intersection, the Contractor shall place the "CONTRACTOR
i) 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
Lap 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" right orrow 1. Special or larger size signs may be used as necessary.
o5 will determine whether a roadway is considered high volume. (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans.
5°% 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.
1?,:*55 the plans or as determined by the Engineer/Inspector, shall be in place.
o 3. Distance between signs should be increased as required to have 1/2 mile
waoo .
cXF AMP AYOUT OF FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
25|  WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS SAMPLE LAYOUT OF SIGNING <>° !
508 - " % %G20-9Tp |BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
o v WORK f E TMUTCD P 5. S
oc crossroads at the discretion of the Engineer as per TMU art 5. See
£885 SPEED ZONE STAY ALERT e di on a! as pe
x a9 ROAD LIMIT OBEY Note 2 under "Typical Location of Crossroad Signs”.
WoEw® BEGIN DO R % ¥ R20-5T TRAFFIC
Soovw % %620-5T ﬁg&Dx 'I‘?L%E CW1-4L RA-1 PbkosTs X‘I-?EAKD >< >< DE)IUNBEEE @ m;r:g'i;m 5. Only diamond shoped worning sign sizes are indicated
- c (as |DOUBLE| . .
QO O+ iate) e
@a 2 NawE XX appropria . o= STATE LAW
a b CW1-4R * % G20-6T ‘D:?Frﬁss CWI3-1P | uen CW20-1D R2-1% % \X % R20-50TP| Ly TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
!\lggk STATE d G20-10T % R20-3T% % Sign Designs for Texas" manual for complete Iist of available sign design
CONTRACTOR i
3X CHI3-1P Type 3 Barricade or X X X X X X X sizes.
fe—————=| channelizing devices
I// A A 4 d d 4 4 d d d

SN 77777/ N — T
=> //’“ %\ < | o | 5P [ — > S

Channel izing Devices

WORK = Beginning of — SPEED :
SPACE // / - END .
/ ,fl NO-PASSING R2-1| LIMIT NORK ZONE [T, 507 ¢ = | S

Channelizing CSJ Limit line should
Devices b coordinate 00 >< >< 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.
to be placed on the G20-1 series signs and "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS BEGIN WORK NEXT X MILES"(G20-5T)sign for eoch specific project. SHEET 2 OF 12
S >l % %G20-9TP ‘;‘gsg 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. gco Traffic
% %620-57| ROAD WORK'| | ") 4 TRAFFIC WARNING No decimals shall be used. Sarety
ROAD NEXT X WILES * %R20-5T | FINES SIGNS I Texas Department of Transportation s,;",’,ﬁ,’gi’d
CLOSED|R11-2 Chi-a e >< >< DOUBLE STATE LAW 0 The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 X %G20-6T :Tl:TYE % % R20-50TP .u"&:"ém TALK OR TEXT LATER 503 sr_woll be used as shown on the somple_ Ic_:you'r when_odvcnce
c'“'e Borricade or  cwi3-1pP —onmacion— | R2-1 e nggWT % % signs are required outside the CSJ Limits. They inform the

channelizing

Gevices \ ) Tying autaide the Cos Limite whore srottic fines moy deurle | BARRICADE AND CONSTRUCTION
) X X X X if k t.
/ i - T e 0 . iy ey PROJECT LIMIT

d
. CSJ 1imit signing is required for highway construction and
\ 1 maintenance work, with the exception of mobile operations.
&
d % — — — — — 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 57 END X N\SPEED <><> Contractor will install a regulatory speed Iimit sign at ©T00T_Novenber 2002 coNT |SEcT %8 oAy
- YoneE LIMIT END | REVISIONS 642757 001 us 67
ROAD WORK the end of the work zone.
el >< >< WORK ZONE |G20- 20T % % 9-07 8-14 DIsT COUNTY SHEET NO.
=1 020-2 % % 7-13 5-21 23 BROWN 7
561
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Work zone speed limits shall be regulatory, established in accordance with the “"Procedures for Establishing Speed Zones, "
é‘_{_% ond opproved by the Texas Transportation Commission, or by City Ordinance when within Incorporated City Limits.
[
- . . . .
o2 Reduced speeds should only be posted in the vicinity
+0 .
coo . . ° [ . .
°.,9 Signing shown for Signing shown for
£eS Stoning shown for cs of work activity and not throughout the entire project. ooroning Shown for. <,
>k See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
geg odditional advance . . additional advance
e signing. or covered during periods when they are not needed. signing.
To
Q= C I
<0 }
823 | 2 7 1
sao P P N - é P N N N N P — N N N N P N J— #_ P N P N N N P N N P N
°e, | N |
Y- ‘\“ AAAANANNRNNNN A\ AN\ i
gcg | AN ANNY ANNNNNY AN ANN \l
048 o o P P P P P P
2ab
ég“’_’ See General , s See General
weg (750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
[LI=N"]
o X0 [ |
Kl
T .0
0§y WORK | 650-50p
£25 SPEED ZONE °
g LIMIT 2 WORK | (20-50p SPEED <PLED
3LS e ZONE SPEED LIMIT WORK WORK L IMLT
355 0O 60 SPEED LMt | 70 ZONE | 620-50P ZONE | 620-50P
Ewu- R2-1 LIMIT 6 O R2-1 SPEED SPEED 7 O R2-1
285 CW3-5 6 O R2-1 LIMIT LIMIT
8;:/_) R2-1 6 O R2-1
P62
By GUIDANCE FOR USE:
Ou4 C
+
W= 0
289 LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
7o
b
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.
Zono speed ore 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
FI,?,'_E*C' a higher design speed is not feasible. mount ing height.
—_ =4
a X 0 . . . .
Long/Intermediate Term Work Zonme Speed Limit signs, when approved as described 3. ?peed Zgng,i'g'ﬁ orefu#us’r:o’red for one direction of travel ond are normally posted
above, should be posted and visible to the motorist when work activity is present. or eoch direction of travel.
Work activity may also be defined as a change in the roadway that requires 4. Frequency of work zone speed |imit signs should be:
a reduced speed for motorists to safely negotiate the work area, including: 40 mph and greater 0.2 to 2 miles
a) rough road or damaged pavement surface 35 mph and less 0.2 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
¢) 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. IT Desartment of i [fﬂlfseig’n
in fhe traveled woy. C. Portable changeable message sign (PCMS). exas Department of fransportafion Standard
L. . L. D. Low-power (drone) radar traonsmitter.
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 Is 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 L lMl T
10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system. Bc (3) _2]
FiLe: bc-21.dgn on: TxDOT [ck: TxDOT [ow: TxDOT [cx: TxDOT
©7TxDOT November 2002 CoNT [sEcT JoB HIGHWAY
. 9-07 sﬂ“}ﬂws 642757 001 us 67
[P T} - -
L | ~ DIST COUNTY SHEET NO.
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RA| T FOR
TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS SENERPL hOTES TOR WORK ZONE STows

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

Wooden sign posts shall be painted white.

Barricades shall NOT be used as sign supports.

. All signs shall be installed in accordance with the plons or as directed by the Engineer. Signs shall be used to regulate, worn, and

guide the traveling public safely through the work zone.

5. The Contractor may furnish either the sign design shown in the plans or in the “Standard Highway Sign Designs for Texas" (SHSD). The
Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
from the plans. Any variation in the plons shall be documented by written agreement between the Engineer and the Contractor’s
Responsible Person. All changes must be documented in writing before being implemented. This can include documenting the changes in
the Inspector’s TxDOT diary ond having both the Inspector ond Controctor initial and dote the agreed upon chonges.

6. The Contractor shall furnish sign supports listed in the “Compliant Work Zone Traffic Control Device List" (CWZTCD) for small roadside

T signs. Supports for temporary large roadside signs shall meet the requirements detailed on the Temporary Laorge Roadside Signs (TLRS)
standard sheets. The Contractor shall install the sign support in accordance with the manufacturer’s recommendations. 1f there is a question

L 6.0' min. regording installation procedures, the Contractor shall furnish the Engineer o copy of the monufocturer’s installation recommendations so

1 the Engineer can verify the correct procedures are being fol lowed.

__l 7. The Contractor is responsible for installing signs on approved supports aond replacing signs with damoged or cracked substrates and/or

*
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damaged or marred reflective sheeting as directed by the Engineer/lnspector.

i o~

Paved NS ST Paved /\\//&\W/\\y N

shoulder shoulder SRS

8. ldentification markings may be shown only on the back of the sign substrate. The moximum height of letters and/or company logos used

for identification shall be 1 inch,

9. The Contractor shall replace damoged wood posts. New or damaged wood sign posts shall not be spliced.

RAT F K _( fi hi “Tex 1 Uniform Troffi trol i - _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 con vary based on the type of
Objects shall NOT be placed under skids as a means of leveling. work being performed. The Engineer is responsible for selecting the appropriate size sign for the type of work being performed. The
Contractor is responsible for ensuring the sign support, sign mounting height and substrate meets monufacturer's recommendations in

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

Supplemental ploques (advisory or distonce) should mot cover the surface of the parent sign. a. Long-term stationary - work that occupies a location more than 3 days. . . . . .
PP plog rsory ' P g b. Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting

more than one hour.

TxDOT assumes NO responsi

of this standard to other formats or for incorrect results or damages resulting from its use.
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X c. Short-term stationary - daytime work that occupies a location for more than 1 hour in a single daylight period.

2 l Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports d. Short, duration - work that occupies a location up to 1 hour.

"“L; shal | not will be by bolts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)

£2 WORKT 'T_ protrude or screws. Use TxDOT's or SIGN_MOUNT ING_HE [GHT

-3 | above sign monufacturer’s recommended 1. The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more thon 9 feet, above the paved surface, except

o+ M H H as shown for supplemental plaques mounted below other signs.

<] / procedures for attaching sign L . gns.

gg e .\\“\\\“\““\“\“\“\\“\\“\“\“\‘ substrates to other types of 2. IRZ go'r'rom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more thon 2 feet above

58 F «e sign supports 3. Long- 'rerm/]n'rermedlo're term Signs may be used in lieu of Short-term/Short Duration signing.

28 TRA IFH\J/ Suppor t 4. Short-term/Short Duration signs shall be used only during daylight aond shall be removed at the end of the workday or raised to

oL shal | not appropriagte Long-term/Intermedigte sign height.

wa FHNES protrude 5. Regulatory signs shall be mounted at least 7 feet, but not more than 9 feet, above the paved surfoce regardless of work duration.

» | g y

> above sign

o . F

g DOUBLE Nails shall NOT S12£ OF SIoNs e . . . .

8. 1. The Contractor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.

59 — be allowed. SIGN SUBSTRATES

o Wg@?ﬁgﬁg Each sign 1. The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer’s recommendations for the type of sign

0 ARE PRESENT X shal | be aottached support that is being used. The CWZTCD lists eoch substrate that con be used on the different types ond models of sign supports.

£~ Sign supports shall . A 2. "Mesh" type materials are NOT an approved sign substrate, regardiess of the tightness of the weave.

g extend more thon directly to the sign 3. All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,

o, 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 attoched to the back of the sign using wood
zo% 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"
wiE substrate. signs shall not be centers. The Engineer may approve other methods of splicing the sign face.

Sg2 FRONT ELEVATION joined or spliced by SE A Bl . . . . .
{2 Wood, metal or any means. Wood 1. Al slgrjs sr_mll be retroreflective and cor_15'rruc'red of sheeting meeting the t_:o!or (_Jnd rt.e'rro-reflechvn'ry requirements of DMS-8300
nkt 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 x supports shall not be 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with o white background.
Splicing embedded perforated square metal tubing in order to extend post extended or repaired 3. Orange sheeting, meeting the requirements of DMS-8300 Type By, or Type Cp , shall be used for rigid signs with orange backgrounds.
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION by splicing or SICN LETTERS
above and two below the spice point. Splice must be located entirely behind Wood y sP 9 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 and numbers shall be of
should be at least 5 times nominal post size, centered on the splice and first class workmanship in accordance with Department Standords ond 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
. . 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 ;he primary method to CO"*I’OL 'fl’ﬂf:'C WITHIN THE PROJECT LIMITS intersections where the sign may be seen from approaching traffic.
fl . The STOP/' le si hou " . . . . . i i i i
2 E¥OP/SEg§rS ddle ° g IIng pafd c i;zef o g bz 2 Xdz + night 1. Permanent signs are used to give notice of traffic laws or regulations, call 3. Signs installed on wooden skids shall not be turned at 90 degree angles to the roadway. These signs should be removed or completely
) pacd es Shal| be retrorel ector 1zed when used ot nignt. attention to conditions that are potentially hazardous to traffic operations, covered when not required.
3. STOP/SLOW paddles may be attached to a staff with a minimum 4, When signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other materials which will cover the

show route designations, destinations, directions, distonces, services, points
of interest, and other geographical, recreational, specific service (LOGO), or
cultural information. Drivers proceeding through a work zone need the same,
if not better route guidance as normally installed on a roadway without

length of 6’ to the bottom of the sign.

4. Any lights incorporated into the STOP or SLOW paddle faces
shall only be as specifically described in Section 6E.03
Hand Signaling Devices in the TMUTCD.

entire sign foce and maintain their opaque properties under gutomobile headlights at night, without domaging the sign sheeting.
5. Burlap shall NOT be used to cover signs.
6. Duct tape or other adhesive material shall NOT be offixed to a sign foce.
7. Signs and anchor stubs shall be removed ond holes backfilled upon completion of work.

construction.
SIGN SUPPORT WEIGHTS
. . X . . HEET 4 OF 12
2. When permanent regulgtory or warning signs conflict with v_lork zone conditions, T. Where sign Supporis require the use of weights to keep from turning over, the use S
remove or cover the permanent signs until the permanent sign message matches of sondbags with dry, cohesionless sand should be used. ' ® Traffic
. . ;gfcgoggz%;gndmon. 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 - L"Jsiﬁseigln
24 24 ' constant weight. . . . I Texas Department of Transportation Standard
3. When existing permanent signs are moved and relocated due to construction 3. Rock, concrete, iron, steel or other solid objects shall not be permitted
purposes, they shall be visible to motorists at all times. for use as sign support weights. .
4, If existing signs are to be relocated on their original supports, they shall be 4. Sondbags should weigh o minimum of 35 Ibs ond o maximum of 50 Ibs.
. . 5. Sandbags shall be mode of a durable moterial that tears upon vehicular
installed on crashworthy bases as shown on the SMD Standard sheets. The signs impact. Rubber (such as tire inmer tubes) shall NOT be used. BARR l CADE AND CONSTRUCT lON
c 24" S c 24" S s;hqll meet ';he required mounting hEIghTS shown on the BC Sheets or the iMD 6. Rubber ballasts designed for channelizing devices should not be used for
tandords. This work should be paid for under the appropriate pay item for ballast on portable sign supports. Sign supports designed and manufoctured
E:::g;":“go;d:‘: - Wnire Egg: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
. . 7. ly! hall onl lac long or lai er th e rts of the
e e 5. 1 permonent signs are fo be renoved ond relocated using fenporary supports, Sondmogs shol oLy oe plooeo along or lg1g over the base supporte of
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Contractor shall use crashworthy supports as shown on the BC standard 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 A . : . Y (4) - ]
heights shown on the BC, or the SMD stondord sheets during construction. This work 8. Sandbags shall NOT be placed under the skid and shall not be used to level
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 Jows TxDOT [ck: TxDOT
BACKGROUND ORANGE TYPE B, OR Cp SHEETING 6. Any sign or traffic control device that is struck or damaged by the Contractor FLAGS ON SIGNS ©TxDOT November 2002 CONT [sEcT 408 HIGHWAY
- LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/her construction equipment shall be replaced as soon as possible by the 1. Flags may be used to draw attention to warning signs. When used, the flag shall REVISIONS 642757 001 Us 67
Ll Contractor to ensure proper guidance for the motorists. This will be subsidiary be 16 inches square or larger and shall be orange or fluorescent red-orange in 9-07 8-14 orst CoNTY SHEET MO,
== 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 >3 BROWN 3
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. " Sign <> Sign
% Maximum 24 Zx'6 >
% Moximum 4x4 TR A\ 12 sa. ft. of L - 717 skid 4~ Post : Post—
21 sq. ft. of "’°°‘+J I / sign face 26 o : )
: pos ~ H
/ sign face _/ 2x6\§ 27 \ _ 2x6 §00° B s
e H
»C o H o
co (oY . o
:E \ u %‘O\s\ 1 e q < #
°¢ % %4x4 i 0" it g e
26 . /wood bIch bl;ck T|2] desiravie : gl desirable
coo "
6w post 12 Nk HE 18"
£23 \/ i HF L _ 13
e HH 34" min, in | optional RA
L a L4 . 48" HH strong soils, | reinforcing HH
U - Length of skids ma ofe PR L HH
235 T Top o be ?ncreased for Y minimum HH 55" min. in sleeve NH 34" min. in Base
Py wood additional stapilit HH weak soils. (172" larger  |s|e Strong soils See the CWZTCD Post
ke See BC(4) post Y. HE than sign o] rong sofls, for embedment.
o= for sign 2%4 x 40" Top HH bost) x 18" : 55" min, in
<o 30 height 24" See BC(4) HH H weak soils.
8es i t / for sign 24" 2x4 brace Anchor Stub  |s|s :
oc 2 requiremen . 2x6 g (174" targer |3]® Anchor Stub H
c82 neight T / : HH (174" 1arger H
gaov I requirement 3/8" bolts w/nuts than sign HE than sian :
Lre i 1 O m i L or 3/8" x 3 1/2" /L post) ———=412 pos+)—>g H
eg N N =T <& (min.) lag HH H
co 0
-gm 5 E— \ ‘\t screws ~ N >
5E° 10" ] Front x4 block 4x4 block OPTION 1 OPTION 2 OPTION 3
@2y 36 (Direct Embedment) {Anchor Stub) {Anchor Stub and Reinforcing Sleeve))
£3% s Sice Sice WING CHANNEL
e PERFORATED SQUARE METAL TUBING Lap-sp! ice/base
[o =]
233 SKID MOUNTED WOOD SIGN SUPPORTS GROUND MOUNTED SIGN SUPPORTS
X L
[ )]
[l % LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS
B Refer to the CWZTCD and the manufacturer’s installation procedure for each type sign support.
2ot The maximum sign square footage shall adhere to the manufacturer’s recommendation.
:§§ Two post installations can be used for larger signs.
O+
o
256 16 sq. ft. or less of any rigid sign WEDGE ANCHORS
Co* substrate listed in section J.2.d of Both steel and plastic Wedge Anchor Systems as shown
9 sq. ft. or less-
2985 a. Tt. o the CWZTCD, except 5/8" plywood. on the SMD Standard Sheets may be used as temporary
g8 10mm extruded " ' sign supports for signs up to 10 square feet of sign
oL o . . 1/2" plywood is al lowed. . € J
w35 thinwal | plastic face. They may be set in concrete or in sturdy soils
—_E sign only if approved by the Engineer. (See web address for
olb I “Traffic Engineering Standard Sheets" on BC(1)).
é:t @ 3/8" x 3" gr. 5 bolt
C6a o (2 per support) joining
g:% R sign panel ond supports OTHER DES I GNS
w3 o o MORE DETAILS OF APPROVED LONG/INTERMEDIATE
exr ° AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
:Eg o CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
o U
E3§§ A 1 .3/74" x 1 3/4" x 11 foot GENERAL NOTES
WIE® . H 12 ga post -
Ef‘:’.‘f.‘i’ f (DO NOT SPLICE) 13/4" x 1374 " x 129" @3/8 " x 3" gr. |1. Nails moy be used"in the as§embly of woodeT sign .
fn— c o b (hole to hole) 12 ga. support : supports, but 3/8 bolts with nuTs_or 3/8 ).( 31/2
a er o tel int | lag screws must be used on every joint for final
=% Ry 1.3/4" galv. round elescopes Into sleeve 13/4 " x13/4" x 129" [ connect lom.
e o i with 5/16" holes . (hole to hole)
N or 1 3/4" x 1 34" ~ 12 ga. square 2. No more than 2 sign posts shall be placed within a
N square tubing 1374 " x13/4 " x 52" (hole S perforated 7 ft. circle, except for specific materials noted on the
o Ll to hole) 12 ga. square perforated B tubing upright CWZTCD List.
Upright must NIl R — tubing diagonal brace -
telescope to N [© o o o #)e o o o o Q . - 3. When project is completed, all sign supports and
provide 7° height o bl Completely welded foundations shall be removed from the project site.
above pavement . o 2" x 2" x 59" H This will be considered subsidiary to Item 502.
e 48 134" x 1 3/4 " x 32" (hole ) N around tubing y
to hole) 12 ga. square perforated i DS 12 go. perforated
tubing cross brace N tubing skid 2" x 2" x 8" % See BC(4) for definition of "Work Duration."
(hole to hole)
N 12 ga. square ¥ ¥ Wood sign posts MUST be one piece. Splicing will
3/8" X 4-1/2 gr. — . perforated NOT be allowed. Posts shall be painted white.
5 BOLT (TYP.) . = tubing sleeve
N > | . | welded to skid [ See the CWZTCD for the type of sign substrate
R pin at angle - o } 60 { that can be used for each approved sign support.
oo oo % oo o ~ ~
needed to =
match sideslope
36" Hestop SHEET 5 OF 12
' ® Traffic
25 3 Safety
R Welds to start on 7 I Texas Department of Transportation Standory
N opposite sides
o going in opposite
N directions. Minimum a8
3 weld, do not -2" x 2" x
! bock 111 puddle. 12 ga. BARRICADE AND CONSTRUCTION
| 7 upright
N TYPICAL SIGN SUPPORT
- 2" | [Feessssesevesssscsess]
:‘:(‘]S:s\° ,’;/ weld starts here
o
here weld | 5
VY F
SINGLE LEG BASE BC(5)-21
Side View Fler bo-21.dgn on: TxDOT [cxs TxDOT [ows TxDOT [ cxs Tx0OT
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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

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 . .
§2 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
s g 2. Messages on PCMS should contain no more thon 8 words (about four to
+’-‘<‘>§ ?ggg*..cf.‘f;“f*:';z per word), not including simple words such os "TO, Road/Lone/R cl List . ) Action to Take/Effect on Travel Location Warning % % Advance
§:§ 3. Messages should consist of a single phase, or two phases that oa anesRamp Liosure Lis Other Condition List 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 Alwoys use the route or interstate designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
g2z | o e e e e 1O B et st CLOSED CLOSED ROXFT || aows NExT RAILROMD SPEED xx
= i . i -
_::)éqw:: o minimun 7 feet obove the roodway, where possible. AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
oaL The message term "WEEKEND" should be used only if the work is to —
Eeg 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-
eas 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
‘98w disploytnad for"ei'rher four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E UsS XXX SPEED MAY XX
St Do not "flash" messages or VIOI:dS mcluc_jed |r_\ a message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
023 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 lines of the message the same and changing the third Iine. CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
T 0 . 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.
22E . Do not disploy messages that scroll horizontally or vertically across NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
0l 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
oay are acceptable for use on a PCMS. Both words ino Phrose must be
58y disployed together. Words or phrases not on this Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
03’5 abbreviated, unless shown in the TMUTCD. LANES CLOSED PAST NEXT DELAYS T0 SAFELY TO
—- _E . PCMS character height should be at least 18 inches for trailer mounted
o 26 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 UsS XXX REDUCE END DRIVE NEXT
E:E Egghmﬁ;ebgflsgilzlzhgzm g; éggilr:goozeﬁé message board rather than CLOSED 10 BE XXXXFT EXIT SPEED SHOULDER WITH TUE
. 1
_.2%2 left or right justified, CLOSED X MILES XXX FT USE CARE AUG XX
£ . If disabled, the PCMS should default to an illegible display that will
:Bg not alarm motorists and 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-
#3889 bors is appropriate. CLOSED TUE - FRI XXXX FT * ROUTES WORKERS XX AM
wlEW
=
— Qv v
L oo I
w c. WORD OR PHRASE ABBREVIATION WORD OR PHRASE | ABBREVIATION CLOSED % LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phase 2. LANE M % % 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 APPL ICATION GUIDELINES WORDING ALTERNATIVES
;ogéevcrd glﬁ\[;g nondo{ mgM 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT and ALL con be interchanged as appropriate.
Crl q_: CANT N°r'm N 2. The 1st phase (or both) should be selected from the 2. Roaodway 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 Take/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can
Egggaru‘:'f'on CONST AHD Parking PKING on Travel, Location, General Warning, or Advance Notice be interchanged as appropriate.
CROSSING XING Road RD Phase Lists". 4, Highway names and numbers replaced as appropriate.
- 7 TOUR T 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.
Do Not DONT Service Road SERV_RD 5. If two PCMS are used in sequence, they must be separated by 7. FT and MI, MILE and MILES interchanged as appropriate.
Egst ( s 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 Slippery SLIP and should be understandable by themselves. 9. Distances or AHEAD can be eliminated from the message if a
| tmergency EMER South S 6. For advance notice, when the current date is within seven days location phase is used.
Emergency Vehicle | EMER VEH Southbound (route) S of the actual work date, calendar days should be replaced with
Entrance, Enfer [ENT Speed SPD days of the week. Advance notification should typically be for
Express Lane :igwl;N Street ST no more than one week prior to the work.
XXAX Feot XXX FT e SR SHEET 6 OF 12
Fog Ahead FOG_AHD Temporar TEMP ® Traffic
Freeway FRWY, PV pemporory e PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR =t Safety
ur sday U i Division
E:?g‘;’;y Blocked E:}' BLKD ;‘r’ 2?‘{'“*0‘”” ;gA[F’WNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) l Texas Department of Transportation Standard
affic
Hozordous Driving | HAZ DRIVING PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Travelers TRVLRS
:922'_’8225 Z'g:e""” :S\Z/MAT Tuesday TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION ARRICA A TRUCT
Vehtele T Tine Winufes TINE TV OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
Highwoy S Vehfcles (51 VEW,_VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- z Worning WARN
Informot ion o Wednesday _ WD ___ FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT azéghf Limit z LIV 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
Lone Closed LN CLOSED Will Not WONT shall maintain the legibility/visibility requirement Iisted above. FILE: be-21. dgn on: TxDOT [ck: TxDOT [ows 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
. Maintenance MAINT for, or replace that sign. . . . . L L . REVISIONS 6427|57 001 US 67
i Roadway 4, A full matrix PCMS may be used to simulate a flashing arrow board provided it meets the visibility, flash rate ond dimming requirements on BC(7), for the 9-07 8-14 v CounTy pr—
<= designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13  5-21
ou 23 BROWN 11
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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

1. Barrier Reflectors shall be pre-qualified, and conform to the color and . L. . .
refléc'rivi'ry requirements oprMS?SGO(I). IA list 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) chonnelizing
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
Z5 cost of the reflectors shall be considered subsidiary to Item 512, " .
5-% : ubsidiary zone |°¢°:;°n5, where the FS>OS+60 1. The Flashing Arrow Board should be used for all lane closures on multi-lane roadways, or Slow
o 2 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°% 3. The Engineer/Inspector shall choose all appropriate signs, barricades and/or other traffic
Lod . Max. spacing of barrier control devices that should be used in conjunction with the Flashing Arrow Board.
LC B . . .
g o arrier reflectors is 20 feet. 4, The Flashing Arrow Board should be oble to display the following symbols:
05" Reflectors Attach the delineators as per
Z+g manufacturer’s recommendations.
>
.t
Lo LOW PROFILE CONCRETE BARRIER (LPCB)
—C
<‘_-; [ ] [ ]
539 CONCRETE TRAFFIC BARRIER (CTB) .’ .
4P . .
e - . . See D & OM (VIA)
2co 3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors ° ° OR °
T "’§ shal | be mounted in gpproximately the midsection of each section of CTB. °
ggL An alternate mounting location is uniformly spaced at one end of each ° °
g2o CTB. This will allow for attachment of a barrier grapple without o o L o
o0w damaging the reflector. The Barrier Reflector mounted on the side of . ° ° ° ® °
uis g the CTB shall be located directly below the reflector mounted on top of Install @ minimum of .. ..
r=-%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 as per manufacturer’s 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION LJ LJ
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
£2%5 side of the barrier shall have one yellow reflective face, as shown in ® ° ° ® O °
N3 the detail above. . . o . DEL INEATION OF END TREATMENTS o 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 TREATMENES FOR ° ° ° ° ° °
58, the edgeline being supplemented. CTB'S US
23° 7. Moximum spacing of Barrier Reflectors is forty (40) feet. IN WORK ZONES DOUBLE ARROW R_IGHT/LEFT ARROW SEOUE&I?TZ(LEEEVRON
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 i ons. standords os defined in the Manual for . L . L. .
g:‘?}‘;‘-’ 10.Missing or domaged Barrier Reflectors shall be reploced as directed Assessing Safety Hardware (MASH). Refer 5. qumogguagm'oglrig‘ljgyagogﬁcl)i;s of four corner lamps flashing simultaneously, or the Alternating
evE by the Engineer. to the CWZTCD List for approved end ! Laurion 3 _shown. .
ws o 11.Single slope barriers shall be delineated as shown on the above detail. 6. The straight line caution display is NOT ALLOWED.
0o 9 P treatments ond manufacturers. 7. The Flashing Arrow Board shall be capable of minimum 50 percent dimming from rated Ilamp voltage.
Fral The flashing rate of the lamps shall not be less than 25 nor more than 40 flashes per minute.
=50 8. Minimum lamp "on time" shall be approximately 50 percent for the flashing arrow and equal
“ 00 . . .
0,3 BARR I ER REFLECTORS FOR CONCRETE TRAFF IC BARR I ER AND ATTENUATORS intervals of 25 percen'.r for egch sequential phase of the flashing chevron,
w000 9. The sequential arrow display is NOT ALLOWED.
£904 10. The flashing arrow display is the TxDOT standard; however, the sequential chevron
= display may be used during daylight operations.
i s WARNING LIGHTS 11. The Floshing Arrow Board shall be mounted on a vehicle, trailer or other suitable support.
é"gf 12. A Flashing Arrow Board SHALL NOT BE USED to laterally shift traffic.
b= . . . 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 sh(_]ll NOT b? instal !ed or.1 barricades. . . . 14, Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roodway
3. Type A-Low Intensity Flashing Warning Lights are commonly used with drums. They are intended to 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 manufactured with Type By or Cp 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 to 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 Iight manufacturer will SIZE OF PANEL LAMPS DISTANCE : WHEN NOT IN USE, REMOVE
certify the warning Iights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights. . Flashing Arrow Boords THE ARROW BOARD FROM THE
7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B 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 | mile outomatic dimming devices. #s&gglgogigR?Eglgg SSQESEI%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 g series. FLASH I NG ARROW BOARDS

3. A series of sequential flashing warning lights placed on channelizing devices to form a merging taper may be used for delineation. If used,
the successive flashing of the sequential warning lights should occur from the beginning of the taper to the end of the merging taper in
order to identify the desired vehicle path. The rate of flashing for each 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 worning lights shall be installed at locations os detailed on other sheets in the plans. g‘“ g’a"fz}"/
6. Warning lights shall not be installed on @ drum that has @ sign, chevron or vertical panel. i Division
7. The maximum spacing for warning lights on drums should be identical to the chonnelizing device spacing. TRUCK-MOUNTED ATTENUATORS ITexas Department of Transportation Standard

1. Truck-mounted ottenuators (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 Manu! for BARRICADE AND CONSTRUCT lON
1. A warning reflector or approved substitute may be mounted on a plastic drum as o substitute for a Type C, steady burn warning |ight at the Assessing Safety Hardware (MASH).

discretion of the Contractor unless otherwise noted in the plans. 2. E(::ZT ;OT:II:Z. 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 substraote approved for use with plastic drums |isted

3, Sn e CHZICD. 4 Tihs are required on Treowoys unless orhervise noted 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. . . ..
or sqgore. Must 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 goTrg ?ggu}gege;ﬁszgvg%;'ﬁ I:g*o;lacg? Eﬁe?:l;é:ﬂﬁg
reflective surface area of at least attaches to the drum. . . . . . L. . without adversely offecting the work performance. BC ( 7) = 2]
30 square inches 6. The side of the warning reflector facing approaching traffic shall have sheeting meeting the color ond retroreflectivity requirements for 6. The only reason o TMA should not be required is when o work [:ic bo-27. don o TXDOT Joxs TxDOT [owe TxDOT [cxs Tx00T
DMS 8300-Type B or Type C. . . . areqa is spread down the roadway 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 Jo8 HIGHWAY

I 8. The warning reflector should be mounted on the side of the handle nearest opproaching traffic. REVISIONS 6427|577 001 us 67
wu 9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 pIsT COUNTY SHEET NO.
L |
= 13 521 23 BROWN 12
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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

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 9716 i (ty)
2. For intermediate term stationary work zones on freeways, drums should be ol low col lection : dIO-_ yp
—c used as the primary channelizing device but may be replaced in tangent of water or or mounting
go sections by vertical paonels, or 42" two-piece cones. In tangent sections, debris | signs ond
W0 one-piece cones may be used with the approval of the Engineer but only warning lights
o9 if personnel are present on the project at all times to maintain the 2" max
Fal ™ cones in proper position ond location.
§¢ 3. For short term stationary work zones on freeways, drums are the preferred 4" min
‘gé‘ chanrjel izing device but may be rep!oced in tapers, 'rrc_JnsHions and tangent ?1 m§1x Each drum shal | have
g sections by vertical panels, two-piece cones or one-piece cones as yp o minimm of 2 oronge [é
05 approved by the Engineer. ond 2 white stripes .
z% 4, Drums and all related items shall comply with the requirements of the using Type A or Type B _18" x_24" S_lgn . 12" x 24"
2 current version of the "Texas Manual on Uniform Traffic Control Devices” retroreflective (Moximum Sign Dimension) Vertical Panel
= (TMUTCD) and the "Compliant Work Zone Traffic Control Devices List" 2" mox sheet ing with the Chevron CW_I'B, Opposing Traffic Lane mount with diagonals
o (CWZTCD). (+yp.) top stripe being Divider, Driveway sign D70a, Keep Right  sioping down towards
5. Drums, bases, and related materials shall exhibit good workmanship and x orange. R4 series or other _snons as approved travel way
shall be free from objectionable marks or defects that would adversely | e by Engineer
affect their appearance or serviceability. ..
6. The Contractor shall have a maximum of 24 hours to replace any plastic E

drums identified for replocement by the Engineer/Inspector. The replace-

ment device must be an approved device. Plywood, Aluminum or Metal sign

i substrates shall NOT be used on
GENERAL DESIGN REQUIREMENTS plastic drums

Pre-qualified plastic drums shall meet the following requirements:

<— Taper to allow S~

1. Plastic drums shall be a two-piece design; the "body" of the drum shall for stacking a
be the top portion and the "base" shall be the bottom. minimum of 5 See Ballast

2. The body ond base shall lock together in such a maonner that the body drums & Note 3 SIGNS' CHEVRONS’ AND VERTICAL PANELS MOUNTED
separates from the base when impacted by a vehicle traveling ot a speed ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal
hondling and/or air turbulence created by passing vehicles. .

3. Plastic drums shall be constructed of lightweight flexible, and
deformable materials. The Controctor shall NOT use metal drums or
single piece plastic drums as channelization devices or sign supports. 1

TxDOT assumes no responsi

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

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 maximum 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 worning 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 @ 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 c°r'1+inuous smooth Diaggnal stripes on Vertical Panels shall slope down toward
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 8 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.

DISCLAIMER:

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

RETROREFLECTIVE SHEETING Detectable Edge 6. Mounting bolts and nuts shall be fully engaged and
adequately torqued. Bolts should not extend more thon 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 on merging tapers or on shifting tapers. When used in these
reflective sheeting shall be supplied unless otherwise specified 2 M locations, they may be placed on every drum or spaced not
in the plans. ox. 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-plaoce ond exhibit no delominating, cracking, or loss of DETECTABLE PEDESTRIAN BARRICADES 8. R9-9, R9-10, R9-11 and R9-11a Sidewalk Closed signs which
retroreflectivity other than that loss due to abrasion of the sheeting 1. When existing pedestrion facilities are disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
sur face. relocated in a TTC zone, the temporary facilities shall be approval of the Engineer.
detectable and include accessibility features consistent with
BALLAST the feotures present in the existing pedestrion focility. Refer
to WZ(BTS-2) for Pedestriaon Control requirements for Sidewalk
1. Unbal lasted bases shall be large enough to hold up to 50 Ibs. of sand. ) 3.22525;2225+§:2§!°$T+2e$?‘5‘52.°2‘?s§E?T?¥?é'; g;:;zﬁjuse the SHEET 8 OF 12
This bose,. \!:hen fllleg with the l?ollos'rTlm‘rerlol, should weigh t_)e'rween closed sidewalk, a Detectable Pedestrian Barricade shall be ) ® Traffic
35 Lzs (mmng;m) and 50 "I‘bsf (max'lrrrrmmt)). he boélr_:s'r may zef§?Tddln|°n$' placed across the full width of the closed sidewalk instead ; bs_afe_ty
o three sondbags separate from the base, sand in a sand-filled plastic of a Type 3 Barricade. ITexas Department of Transportation ivision
base, or other ballasting devices as approved by the Engineer. Stacking 3. Detectable pedestrion 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 v_lood or chcin link fencing.wi'rh a con+7nu0L_Js
2. Bases with built-in ballast shall weigh between 40 Ibs. and 50 Ibs. detectable edging can satisfactorily delineate o pedestrion BARR l CADE AND CONSTR CT lON
Built-in ballast can be constructed of an integral crumb rubber base or path. ] . ] U
a solid rubber base. 4, Tape, rope, or plastic chonr_\ strung be'!‘ween devices <_Jre not
3. Recycled truck tire sidewalls may be used for ballast on drums approved 92:125?22:1:'w?:nng?sggm1;Z::cihicg::é?giT?f;dgﬂ?ze:?n;:e CHANNEL lZ l NG DEV l CES
for this type of ballast on the CWZTCD Iist. M .
. . (ADAAG)" and should not be used as a control for pedestrian
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. Worming lights shall not be attoched to detectoble pedestrion
drum is struck by a vehicle. barr icades. Bc (8) - 2]
5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrian barricades should use 8" nominal barricade
holes in the bottoms so that water will not collect and freeze becoming rails as shown on BC(10) provided that the top rail provides FILE: bc-21. dgn on: TXDOT [ck: TxDOT Jows TxDOT [ck: TxDOT
H a smooth continuous rail suitable for hond trailing with no
a hazard when struck by a vehicle. .
splinters, burrs, or sharp edges ©71xDOT November 2002 CONT [SECT JoB HIGHWAY
6. Ballast shall not be placed on top of drums. ’ ' . REVISIONS 6427157 001 US 67
L 7. Adhesives may be used to secure base of drums to pavement. 4-03 8-14
|_: 9_07 5_21 DIST COUNTY SHEET NO.
3 7-13 23 BROWN 13
102
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8" to 12" 8" to 12 8" to 12" 8" to 12" 12" 1. ;r.\i'ﬁv?;esr(;gl:Zbgyol\éef:‘;ggé rectangle with a
'<—>| ini i i .
3 2. Chevrons are intended to give notice of o 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
zs = — and provide additional emphasis and guidance for in close proximity to traffic ond are 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 aond
5% 1" § e E _'E_ Min. hor izontal alignment of the roadway. placement is uniform ond in accordance with the “Texas Manual on Uniform
28 See 24t |+ See e 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). . .
gog 45‘,2 note 7 min g 5 4 note 7 T 3 side of a sharp curve or turn, or on the far side 2. Channelizing devices sh?wn on this sheet may r'mve a drlvt_eol:.)le, f|>.<ed or
Leo s © of an intersection. They shall be in line with por'rablc_e L?ose.. The requirement for self-righting channelizing devices must
2+p ° b ond at right angles to approaching traffic. be specified in the General Notes or other plan sheets. .
o5 4" e s Spacing should be such that the motorist always 3. Channelizing devnce§ on self:rnghhng suppor ts sr}ould be used in work zone
zZe g VP-1R S ' b has three in view, until the change in alignment areas \t:here channel izing devices <.1re fr(_équen’rly impacted by er:r(lln’r veh:cles
FalS VP-1L v _«Ug 5 eliminates its need. gff\f/?m?’lrefrelo'_reg v_undLgusr mokn:gfgl |gn;en’_r of +:e|cl:hgnnzljrz!r|\gdde\lnces
z - ifficu o maintain. Locations o ese devices sha e detailed else-
E:_CE’ Fixed Bose Surface e Rioid k= . 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;“:; Roadway ‘€ Stljglor ' & 36 for at least 500 feet. "Compliant Work Zone Traffic Control Devices List" (CWZTCD).
L53 Adhesjve a Surface 5% PP _|L';"3 5. Chevrons shall be orange with @ black nonreflec- 4. The Contractor shall maintain devices in a clean condition and replace
582 / % ~ TES 7 74 I tive legend. Sheeting for the chevron shall be damaged, nonreflective, foded, or broken devices and bases as required by
R R retroreflective Type Br or Type Cr. conforming to the Engineer/Inspector. The Contractor shall be required to maintain proper
Y] .| =X= ‘self-righting W e Departmental Moterial Specification DMS-8300, device spacing ond alignment.
gcg 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'_j ﬁu v Z’"b:g"‘em — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
2as FIXED P Fixed Base w/ Approved Adhesive 6. For Long Term Stationary use on tapers or 6. :q:emn+T:urfgﬁes_shol Iff,e ::fepgred rI1I;r1 g monne;d'r:;; egs;r::fp;ogierzcl;ondmg
530 —_— (Driveable Base, or Flexible transitions on freeways and divided highways, etween the odnesives, The Tixed mount boses an pav . u .
So* (Rigid or self-righting) Support can be used) self-righting chevrons may be used to supplement ::22;:1;220:?2;; be prepared and applied according to the monufacturer’s
IS¥F] s . .
oR8 DRIVEABLE Plastic drums but not to replace plastic drums. 7. The installation ond removal of channelizing devices shall not cause
o - detrimental effects to the final pavement surfaces, including pavement
L surface discoloration or surface integrity. Driveable boses shall not be
0L 1. Vertical Panels (VP's) are normally used fo channelize CHEVRONS permitted on final pavement surfaces. The Engineer/Inspector shall approve
£35 traffic or divide opposing lanes of traffic. all application and removal procedures of fixed bases.
~32 8" to 12" 2. VP's may be used in daytime or nighttime situations.
o= |<—>| They may be used at the edge of shoulder drop-offs and
255 — other areas such as lane transitions where positive
ot daytime ond nighttime delineation is required. The
985 Engineer/Inspector shall refer to the Roadway Design
S8, Manual for additional requirements on the use VP's
wd5 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 adjacent to two-way two lone roadways. Stripes posted| Formula Desirable Spacing of
S min. are to be reflective orange and reflective white and YA Taper Lengths Channelizing
cog should always slope downward toward the travel lane. * % _ Devices
el 4, VP’'s used on expressways and freeways or o+her_h|gh 10° 117 12 TOn a TOn a .
w0 speed roadways, _may have more thon 2'.10 square inches Of fset|Of fset|Of fset| aper angen
X* ; gfI;e’rr_‘o’:c:flechve o:eu faclng"lrrgml‘flc..-m roble b 30 W52 150°| 165°| 180" 30’ 60’
¥ _o . Self-righting supports are available with portable base. 7 7 7 G 7
uafa’é See “Compliant Work Zone Traffic Control Devices List" 35 |- 60 205[ 225' 245[ 35' 70[
085S (CWZTCD). . . 40 265°| 295'| 320 40 80
g38n ® Tyve B qonforming' 1o Depor tmento orer a1 Spectfcat ion 45 4507} 495} 5407] 45 | 90°
Z . g . . .
Sgee v DMS-8300, unless noted otherwise. 50 500’ | 550'| 600 50 100
g'_gf (Rigid or self-righting) 1. WherT The32eigh; of reflec:rrive mo'reritlzl c:n-'rhe ¥erﬂco| 55 L=WS 550'| 605'| 660" 557 110
2= nel i in rogr r nel stripe o 7 B 7 7 7
3 %% 6 nches shal! be usede o @ panel siTiR LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600 | eeo} 720°] 60 120
65 650'| 715°| 780’ ‘ 1307
PORTABLE 1. LCDs are crashworthy, lightweight, deformable devices that are 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 @ line of cones or drums. ] ] o ] 75 750'| 825'| 900 75 150
3. LCDs shall be placed in accordance to application and installation requirements specific to the device, and 80 800‘| 880°| 960’ 80" 160°
used only when shown on the CWZTCD Iist.
4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. %X Taper lengths have been rounded off.
5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers LjLengfh of Taper (FT.) W=Width of Offset (FT.)
S=Posted Speed (MPH)
on BC(7) when placed roughly parallel to the travel Ianes.
. : s 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
- 2:7?223ilgoggé?c:gnZe[s);;;gzr:o(glheérgrz sheeting meeting the requirements for barricade rails as shown on BC(10). Place reflective sheeting SUGGESTED MAXIMUM SPACING OF
normal one-way roadway section to two-way near the top of the LCD along the full length of the device. CHANNEL IZING DEVICES AND
operation. OTLD's are used on temporary MINIMUM DESIRABLE TAPER ENGTHS
" CW6-4 centerlines. The upward and downward arrows H
FLﬂ on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS U L L
Y N N Pane s traffic on either side of the divider. The
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 mounted adhesive or rubber weight to minimize movement work space per the appropriate Manual for Assessing Safety Hardware (MASH) crashworthiness requirements based on
back to back caused by a vehicle impact or wind qust roadway speed ond barrier application, . . . . . . SHEET 9 OF 12
18" ° 2. Water ballasted systems used to channelize vehicular traffic shall be supplemented with re'rroref!echve del |nea+|<_)n
4/'7 2. The OTLD may be used in combination with 42" or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings. ‘ ® Traffic
cones or VPs. 3. Water ballasted systems used as barriers shall be placed in accordance to application ond installation requirements = L"Jsiiiseigln
Portabl specific to the device, and used only when shown on the CWZTCD Iist. ;
36" Foi xe?jboer, 3. Spacing between the OTLD shall not exceed 500 4, Water ballosted sys+em's used as barr)i!ers should not be used for a merging taper except in low speed (less than 45 MPH) I Texas Department of Transportation Standard
Driveable Base feet. 42" cones or VPs placed between urban areas. When used on @ taper in @ low speed urban area, the taper shall be delineated and the taper length
may be used, the OTLD’s should not exceed 100 foot spacing. should be designed to optimize road user operations considering the available geometric conditions.
or may be . 5. When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be attenuated
mounzrlez 4. The OTLD shall be orange with a black non- os per manufacturer recommendations or flared to a point outside the clear zone. BARR l CADE AND CONSTRUCT ION
on drums. reflective legend. Sheeting for the OTLD shall
be retroreflective Type B or Type Cg conforming CHANNEL lz l NG DEv l CES
E — / to Departmental Material Specification DMS-8300, If used to channelize pedestrians, longitudinal channelizing devices or water ballasted
) ( ) unless noted otherwise. The legend shall meet systems must have o continuous detectable bottom for users of long canes and the top
the requirements of DMS-8300. of the unit shall not be less than 32 inches in height.
BC(9) -21
HOLLOW OR WATER BALLASTED SYSTEMS USED AS Fier bo-21.dgn ow: TxDOT [cks TxDOT [owe TxDOT [cxs TxDOT
©7TxDOT November 2002 CconT [secT JoB HIGHWAY
o OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS REVISIONS 642757 001 Us 67
E"é ?{:?; g:‘z‘: DIST COUNTY SHEET NO.
ouw 23 BROWN 14
T03
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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
o projects closed to all traffic.
o5 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 are provided, the chevron striping may
e slope downward in both directions from the center of the barricade.
5c Where no turns are provided at a closed road, striping should slope
=0 downward in both directions toward the center of roadway.
82 4. Striping of rails, for the right side of the roadway, should slope

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

* should slope downward to the right.

5. Identification markings may be shown only on the back of the
borricade rails. The moximum height of letters and/or company logos
used for identification shall be 1",

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

clear zone is provided.

Worning lights shall NOT be installed on borricades.

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

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

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

Faly

TxDOT assumes no responsi

Barricades shall NOT
be used as a sign support.

Minimum

Y & & & Ay
L5 NN ?foanes
TYPICAL STRIPING DETAIL FOR BARRICADE RAIL

4’ min., 8 max.

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

kind is made by TxDOT for any purpose whotsoever.

20"

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

NAME
ADDRESS
CITY
STATE
CONTRACTOR

G20-6T

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 plons.

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

4. 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

PERSPECTIVE VIEW

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

PERSPECTIVE VIEW -
Roadway @ 0 LEGEND
_ 8' 0 ('|[) JPlastic drum
. . {%===H S 5 2
The three rails on Type 3 barricades e P — Plastic drum with steady burn Iight
shal | be reflectorized oronge and 10° g ) - or yellow warning reflector
reflective white stripes on one side o= 4% @ _/\
facing one-way traffic and both sides m m m m 2 5':_’ % @ Steady burn warning lignt
for two-way troffic. _— il il i 0 ] Zo g [ ]| or yellow warning reflector
Barricade striping should slont a2 -
downward in the direction of detour. E g 9%% %
2 Increase number of plastic drums on the
E © .
1 si hould b ted ing dent ts ot o 7 foot 2 é 0 side of approaching traffic if the crown
+ >19ns should be Mounted on independent supports ot g f foo 8’ max. length Type 3 Barricades €2 -l width mokes it necessary. (minimum of 2
mc_)ur_ﬁmg height in cen'_rer of roadway. .The signs should be a <8 > and moximum of 4 drums)
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)

PLAN VIEW

TYPICAL APPLICATION

© ©

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

3T ]
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.

SHEET 10 OF 12

Alternate GD
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
barr icade barricade
\I\) ClD STOCKPILE / i
O O O 0
On one-way roads Desirable
downstream drums i H
or DWOI’I"'ICOde m:y be S*OC?E'LET;?EE*'W Channelizing devices parallel to traffic
omitted here cleor zone should be used when stockpile is
) within 30’ from travel Iane.
<&
=>
<= TRAFFIC CONTROL FOR MATERIAL STOCKPILES
('S

1. Traffic cones and tubular morkers 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 consol idated
unit. Two-piece cones have a cone shaped body and o separate rubber base,
or ballast, that is added to keep the device upright ond in place.

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

4, Cones or tubular markers shall have white or white and orange reflective
bonds 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 stationory 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: bc-21.dgn on: TxDOT [cks TxDOT [ow: TxDOT [cx: TxDOT
©7TxDOT November 2002 CconT [secT JoB HIGHWAY
REVISIONS 642757 001 us 67

9-07 8-14 DIST COUNTY SHEET NO.
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Temporory Flexible-Reflective
WORK ZONE PAVEMENT MARKINGS DEPARTMENTAL MATERIAL SPECIFICATIONS
Roadway Morker Tabs
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
zs GENERAL REMOVAL OF PAVEMENT MARKINGS TRAFFIC BUTTONS DS 4300
‘sg 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
84 specifications and special provisions, on all roadways open to traffic shall be removed or obliterated before the roadway is opened to traffic. | pEp=—————=——7 PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
i o . Lo e e e R e R AR PRI A AR R AR R R R s e e e e} E=E======45 T -
L within fne CSJ limits unless othervise stated in fhe plans. 2. The above shall not apply to detours in place for less thon three N /77,2 7%
g+ 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 -
PAVEMENT MARKINGS DMs-8241
gé'é "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). in lieu of markings to outline the detour route. _l v
. . . . TEMPORARY FLEX REF T
28 | 3. aditionar supplemental povement marking details may be found in the 3. Pavement morkings shall be removed fo the fullest extent possible, v — N ROADYAY WARKER Tags TTUECTIVE DMS -8242
1T o plans or specifications. so os not to leave a discernable marking. This shall be by any method - Adhesive pad
- C TxDOT ificati 1 17 f "Eliminati isti . . . .o . .
<5< 4. Pavement markings shall be installed in accordance with the TMUTCD stgzzg EZrk)i(r[zgs zr[:zcl;loiigr;?n Item 677 for "Eliminating Existing Height of sheeting A list of prequalified reflective raised pavement markers,
gag and as shown on the plans. . is usually more than non-reflective traffic buttons, roadway marker tabs and other
T80 ) . 4. The removal of pavement markings may require resurfacing or seal 1/4° and less than 17 pavement markings can be found ot the Material Producer List
gav 5. When_shor'r term markings are required on the plans, short term coating portions of the roadway as described in Item 677. web address shown on BC(1).
a9 markings shall conform with the TMUTCD, the plans and details as
028 shown on the Standard Plan Sheet WZ (STPM), 5. Subject to the approval of the Engineer, any method that proves to be
k£ successful on @ particular type pavement may be used.
bgé 6. When standard pavement markings are not in place and the roadway pa wpe P Y 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 may be used but will not be required unless specifically TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER
-53: the beginning of the sections where passing is prohibited and shown in the plans. TABS TO THE PAVEMENT SURFACE
C PASS WITH CARE signs at the beginning of sections where passing
:,“éé is permitted. 7. Over-painting of the markings SHALL NOT BE permitted.
55 d 7. All work zone pavement markings shall be installed in accordance 8. Removal of raised pavement markers shall be as directed by the
T C§ with [tem 662, "Work Zone Pavement Markings. " Engineer. 1. Temporory flexible-reflective roadwoy marker tabs used as guidemarks
TR FP ; : : shal | meet the requirements of DMS-8242.
ot 9. Removal of existing pavement markings and markers will be paid for
¥00 . . . ..
oo directly in accordance with Item 677, “"ELIMINATING EXISTING PAVEMENT 2.1 . . .
o C ] \ . . Tabs detailed on this sheet are to be inspected and accepted by the
4= RAISED PAVEMENT MARKERS MARKINGS AND MARKERS, " unless otherwise stated in the plans. Engineer or designated representative. Sampling and testing is not
EE‘.‘{, 1. Raised pavement markers are to be placed according to the patterns 10.Black-out marking tope may be used to cover conflicting existing norTalllly required, h?wever at the option °f the Engineer, either "A"
Lo on BC(12), markings for periods less than two weeks when approved by the Engineer. or dB below may be imposed to assure quality before plocement on the
roadway.
ég; 2. All raised pavement markers used for work zone markings shall meet Y
wd5 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
DES Section to determine specification compliance.
o
oLL . . . .
coa® 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
w0 1. Removable prefabricated pavement markings shall meet the requirements straight line. Using a.rnedlun size passenger vt:.\hlcle or pickup,
X of DMS-8241. run over the markers with the front and rear tires at a speed
®.P of 35 to 40 miles per hour, four (4) times in each direction. No
sDg 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 0s a result of this test.
@ vo+
3 JE® 3. Small design variances may be noted between tab manufacturers.
ol s AINTA RK PA T MARK
;EUE MAIN INING WO ZONE VEMENT M INGS 4. See Standard Sheet WZ(STPM) for tab placement on new pavements. See
w e 1. The Contractor will be responsible for maintaining work zone pavement Standard 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

3. The markings should provide a visible reference for a minimum - -
distance of 300 feet during normal daylight hours and 160 feet when 1. Raised poyemen'r markers used os_gundemorks shall be from the approved
illuminated by automobile low-beam headlights at nignht, unless sight product list, ond meet the requirements of DMS-4200.

distance is restricted by roadway geometrics. 2. All temporary construction raised pavement markers provided on a
project shall be of the some monufacturer.

4. Markings failing to meet this criteria within the first 30 days after
plac?n‘e:n’r §h0|| be replaced at the expense of the Contractor as per 3. Adhesive for guidemarks shall be bituminous material hot applied or
Specification [tem 662. butyl rubber pad for all surfaces, or thermoplastic for concrete

surfaces.
Guidemarks shal |l be designated as:

YELLOW - (two amber reflective surfaces with yellow body).
WHITE - (one silver reflective surface with white body).

SHEET 11 OF 12
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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS
PAVEMENT MARKING PATTERNS

60" + 3" Type II-A-A Type Y buttons
z -1
c
RAISED
: DOUBLE SASED o 12 Yo o o o o o o o\ao o 070 o o
° 10 to 12" <5 10 *012.. TypeIIAA MARKERS TO o 0 0o oo oo o oo o o
z 4 NO-PASSING 4"
ooQgoo ooonoo !
5 —\ —— —— A ooooo ooooo loooo REFLECTORIZED j_
et a Dooono o ooono oo ooooo ocooonoo PAVEMENT 4+012|| —
5 |fl> Yell Yellow £7 .fl> y T LINE
g eliow T eliow Type 11-A-A Type Y buttons MARKINGS L
: Yel low
= REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
Type I[-C, I-A 0{* IT-A-A Type W or Y buttons
RAISED
SOLID EDGE LINE PAVEMENT O o o oo o o oo o o oo o o

MARKERS ] |<_
! <:I oo o:y:eo”oAnAooonooonooonooon <:I L INES OR SINGLE REFLECTORIZED 60" + 3"
— NO-PASSING LINE “nam sl—

] T — — oo O o ooo/o goagol goqa 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 RATSED 'R %
. . . " gyo O O O O O O O oyo o O o
Pattern A is the TXDOT Standard, however Pattern B may be used if opproved by the Engineer. PAVEMENT 1-2
Prefabricated markings may be substituted for reflectorized pavement markings. LINE MARKERS r‘:‘ © 6 o o o o o o o o o o o
8"
(FOR LEFT TURN CHANNELIZING L INE REFLECTORIZED
CENTER L INE & NO'PASS I NG ZONE BARR [ ER L INES FOR TWO'LANE, TWO'WAY H I GHWAYS OR CHANNELIZING LINE USED TO ::;E':z:;
DISCOURAGE LANE CHANGING.) WhH'e
Type I-C 33": 3" Type [-C or I11-A-A 30"+/-3"
4 RAISED ooooaQ o o \Donon

a
CENTER PAVEMENT \i
. 51 5"
Whit 4 <:| Type W buttons Type 1-C or I1I-C-R <:| L INE MARKERS 10" — 30 > Type W or 2l
- 1te — e low ——— —— T I_Anonon goooq a non/ oo [afelu’ela] Y buttons
< ;:I ype \ Type ¥ buttons. <,):' OR . .
omooopmooobmoOOODOOOODOOOODOOOODNOOODOOOODOOOODOOODO LANE |<—40 :144

REFLECTORIZED o o — o —
INE ARK I \/ 7
IARK . .
opooonooo OOODOOODOOODOOODOyDOOODOOODOOOD L MARK INGS |<—|0' i 30 i White or Yellow

opbooopmooopmooopnoooOdoooOOdOO oOooopnooonooooooo

[e]
o

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.

> vellow o> Type 1-A Type Y buttons BROKEN Type 1-C or 11-A-A
- \hite — — — oooon oooon noq\_ [alelatela] ooooo (when required)
E|,> V Type W buttons Type [-C or I1-C-R LINES
omooopmooomoooOOdOOOODOOOODOO®OOOOQOOOOOOODOOOD palsED O o a o o o a o o
REF T PA T 1-2"
& EFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS  -Type [-C AUXIL IARY w0 O o o o o o o /; o
= Prefabricated markings may be substituted for reflectorized pavement morkings. 3 9’ Type I-C or II-C-R
3 OR
2 EDGE & LANE LINES FOR DIVIDED HIGHWAY LANEDROP 8"
REFLECTORIZED
LINE wecronizeo [ [ [ + [
MARK INGS 3’ 9’
<:| Type W buttons |{/-Type I-C <:| I‘—’I‘—’l
— Whit /— — —— ooooo ooooa \JODOD goool oooon gooooa
1re < Type 11-A-A Type Y buttons <5 REMOVABLE MARKINGS 526" ey
- oonooo%onooonooonooono%nooonooouooonooon WITH RAISED e
oonooodooobmoooOmoooOmoooOmoodoONooO0OOdOOOOOOODOOOOM
> : PAVEMENT MARKERS e or —— 30 '
; Yel low 1f raised pavement markers are used .
—— Whi-]-e/— — —— ooooo ooooa _;fnon DODOD\ goooa ooooao o supplement REMOVABLE morkings, Raised Pavement Markers
EI,> E:> Type W buttons Type I-C the markers shall be applied to the
top of the tape ot the approximate
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tape used for broken
Prefabricoted markings may be substituted for reflectorized pavement morkings. Islc:}efz °|rin:; Z%hfizot:lslisglr;i fe%;ier 20° + 1’
removal of raised povement 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
3 3 4 T
Type W buttons Type I-C = arety
. Division
— — — — ooooo Dooon _\n\mon -n\ohon oooon [alela’sla] I Texas Department of Transportation Standard
Swnite” <h

oooooo0oaQ o oaQ 00E|000DOOODOOODOOODOOODOOODOOOD

- - _§Ye| o o “:;:: v bu++o,,5 Type 11-A-A . BARRICADE AND CONSTRUCTION

— goooa goooa
66Hooondo8Booono060ooonooooono0008ooonooon Raised pavement markers used as stondard PAVEMENT MARKING PATTERNS
E:> |:"> pavement markings shall be from the approved
— — — — oooon oooon _/l:l(onon ooooo ool oooon products Iist and meet the requirements of
\WhHe/ E\_ Item 672 "RAISED PAVEMENT MARKERS. "
Type W buttons - .
E{> E:> Type [-C BC(]Z)-Z]
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: bc-21.dgn on: TxDOT [ck: TxDOT [ow: TxDOT [cx: TxDOT
Prefabricated morkings moy be substituted for reflectorized pavement markings. ©TxDOT February 1998 CONT |SECT Jo8 HIGHWAY
[ 1-97 9_07““’5'5_'2?'1‘5 6427 (57 001 us 67
E“é TWO'WAY LEF T TURN LANE 2-98 7-13 DIsT COUNTY SHEET NO.
ouw 11-02 8-14 23 BROWN 17
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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

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)

..o_'ﬁ | (See note 2) A | | £ |Trailer Mounted Portable Changedble

o9 | : 5+ |Flashing Arrow Board Message Sign (PCMS)

nC

8¢ | CHzo 1D | END | 2 |[sign <:| Traffic Flow

2o3 X E ROAD WORK ;

Tt (F lags- — | . | <N\

5& — Channelizing Flag F lagger

o+ 9 See note 1) 9 A

gre 0l c Devices G20-2 .

gég | Le (See note 2) A | 48" X 24"

o ( te 2) ) Minimum Suggested Moximum| .. .

_.+>-’u‘: # l; 4 > o|wn | 201y s \= See no A Desirable Spacing of Musn.umu'n Suggested

+Zo cls < £ . by S | | [Posted|Formuia]  Taper Lengths Channel izing 9N ) ongitudinal

978 CW20-1D | g9 5 on 48" X 48 @ . | . Speed * % Devices SPAcing o rfer space

:‘.?,.*_: 48" X 48" NE | o 5S o (F 10gs- o|c . * 10" | 117 | 12 Oon a on a Temer "B”

o532 (Flags- S ‘o' 8 gwés See note 1) : % 4 | Offset|Of fset|Offset] Taper | Tangent Distonce

gal See note 1) | 5|« c G G| =2gs¢c 5|9 5 | 5 o) | 30 21 1507 [ 165 [ 1807 30 60 | 120 90"

a8 M | 83,8 8|y S ] 35S, ! 35 L:% 205'| 225' | 245'| 35 70" | 160’ 120"

2oe | R 420 ol3 3 | 3 gu8% | 40 265'[ 295 320 40’ 8o’ | 240 155°

Leo o & & co 45 450'| 495'| 540°| 45 90" | 320° 195"

Glg | s [} -

2as * ¢ 5|° 83 | 50 500'[ 550’ 600°| 50° | 100" | 400’ 240"

2o - | 4 = % | T : 55 | | .ws | 3507 605" €60 55" | 110" | soo’ 295"

:Eé H | [ | > L4 | 60 600’ | 660°| 720’ 60" 120° 600" 350"

st 4 | g o | . 65 650'| 715°| 780°| 65~ | 130" | 700’ 410’

5.5 e . ’ ‘ | 70’ 140’ 800" 475"

T e A ols 1 | — B AN T S N T T

[T H — .

E35]  Cseerore 24 5|3 - | 3| Ingotive

82 | ol s : . % Conventional Roads Only

LY A= o vehicle

O+ alo S

02 El3 Q| (See Note 3)| %% Taper lengths have been rounded off.

855 3 . X L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)

Eo* Chanmelizing | 0y Work vehicles or ——| ©

295 devices may be (o o other equipment <

82, omitted if the & x S necessary for the - — o

ma"o- w9rl§ area is a | > M '% work operation, such >‘| TYPICAL USAGE

— _E minimum of 30° as trucks, moveable o

o %5 from the nearest ¥ cranes, etc., shall H VOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM

5 0% traveled way,—— | . [¢] remain in areas 4 DURAT ION STATIONARY | TERM STATIONARY STATIONARY

S Y. Shadow Vehicle = o

DLL A A g separated from ] 7 7

522 ° with TMA ang lanes of traffic by ° E-

=5 Shadow Vehicle Q high intensity channel ization 3 5

03o|  with ™A ond nign a roshing, devices ot all times. 8 @' | GENERAL NOTES

— X+ o« o H 5

£~ intensity rotating oscillating or

* P flashing, ’ < strobe .;gﬁ+s_ . £ ] . Flags attached 10 signs where shown are REQUIRED.

%28 oscillating o] (See notes 4 & 5) Shadow Vehicle <) : 2. All traffic control devices illustrated are REQUIRED, except those
L0965 or strobe lights. | L = o [ ‘r',l’!*n Tﬂﬁeggg* = | denoted with the triangle symbol may be omitted when stated elsewhere
S88% (See notes 4 & 5) | rcl.w$o+;ng f:0>slhing . in the plons, or for routine maintenance work, when approved by the
2 H 4 ! Engineer.

ol el oscillating or gl
SETE | . 0 n strobe Iigrg1-rs. | 3. Inactive work vehicles or other equipment should be parked near the
a er 8 & | (See notes 4 & 5) right-of-way |ine and not parked on the paved shoulder.
S %% ~|E 0 - | 4. A Shadow Vehicle with a TMA should be used anytime it can be positioned
| 518 | . 30 to 100 feet in advance of the area of crew exposure without adversely
L | affecting the performance or quality of the work. [f workers are no
ﬁ 5‘: | o | longer present but road or work conditions require the traffic control
€ <>> to remain in place, Type 3 Barricodes or other channelizing devices
| 3y g D | | may be substituted for the Shadow Vehicle and TMA.
e | _, . 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.
. M Py N | - . 6. See TCP(5-1)for shoulder work on divided highways, expressways and
thanne|izing | = i o | - . " freeways.
Dy e e ) A - ° | 3 . > | | 7. cwz1-5 "SHOULDER WORK" signs may be used in place of CW20-1D
3 3 | . "ROAD WORK AHEAD" signs for shoulder work on conventional
c vl£ .
| END < | NS Channel izing . ne | roadways
ROAD WORK L Devices 73 .
N | N 6202 @ G 2 a (See note 2) A 0 | e é |
g 3 48" X 24" | gle slg '
3 @ G é (See note 2A g|o gl |
§ | & |6 | E|Q )
| S|+ o|s |
: . xy |6 ) Traffi
| u - | Q| | ; ° Oper;’atl!gns
Channelizing /|/" \. | . . Division
CW20-1D Devices - - ;" I Texas Department of Transportation Standard
| 48" X 48" (See note 2)A | u
(Flogs- 1
See notes 1 & T)
— TRAFFIC CONTROL PLAN
ROAD WORK CONVENTIONAL ROAD
620-2 SHOULDER WORK
48" x 24"
(See note 2) A 2:’20;138
See notes 1 & 7) See notes 1 & 7) FILE:  topl-1-18.dgn ON: [exs [ow: Jex:
© 1xDOT December 1985 ConT [secT JoB HIGHWAY
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER L 22757 001 Us 67
e Conventional Roads Conventional Roads Conventional Roads 8-95 2-12 orst county SEET o,
5= 1-97 2-18 23 BROWN 18
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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

Worning Sign Sequence END CW20-4D LEGEND
égmgngséz?oalrec*lon _.-/ ROAD WORK 48" X 48" ezzz=2|Type 3 Barricade ® ® |Channelizing Devices
ONE LANE . Truck Mounted
620-2 ROAD Eﬂjj Heavy Work Vehicle AN | rttenuator (TMA)
Pl @ | G 48 X 24 CW3-4 AHEAD
5o : 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" 595 -
~C | awo PREPARED CW201D =2 |[Sign <:I Traffic Flow
t8s <93 TO STOP . "
cCOow o0 48" X 4
gg‘:” 10 3 o>, (Flclgs-8 0\ Flag D‘O F lagger
gx o ONCOMING - | %’88 See note 1) — TP
gé._ TRAFFIC * - CW20-7 Desirable Spacing of Mnsnilm:m Suggested |Stopping
5 R1-2aP ¢ " R fostealFormulaf  Taper Lengths channelizing | ¢ o 5L |Longitudinal | Signt
Fals 28" g 36" 2 K 48" x 48 p* % % Devices wx» . |Buffer Space|Distance
i = 10 1" 12° on a Oon o : "B"
E,Bg (See note 8) s END ot feet/0ffsetloffeet] Toper | Tamgent Distaonce
g : CW16-2pP 30 150°] 165°] 180°[ 30° 60’ 120° 90’ 200’
L= o " "
223 ¢ 2 foee o FEET ROAD WORK 5. X 205 25 25| 35 70" | 160 120" .
rao - (See note 2) A L= %0 250
5o, 259'5 »ar 40 265'] 295°| 320'| 40° 80° | 240° 155° 305
veg Chonnelizing devices Excent in 45 450" 495'| 540'| 45° | 90" | 320° 195" 360"
b separate work space emergencies 50 500‘| 550'| 600 50" 100’ 400’ 240’ 425
O ]
§E° from fraveled way — flogger stations 55 | | .ys | 5507|6057 6607 55" | 110" | 500° 295 495"
£2b A 60 600" 660'[ 720'| 60" | 120° | 600 350° 570’
2es at night 65 650°| 715 780°| 65° | 130° | 700" 210° 645’
282 8 70 700’ 770" 840°] 70° | 140° | 800’ 475’ 730°
gl gl 75 750° [ 825 900‘] 75° | 150’ | 900’ 540" 820’
3 £§ 2 % Conventional Roads Only
2ot S %% Taper lengths have been rounded off.
+e0 § L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
Sg.‘i TYPICAL USAGE
255 MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
co* < . . DURATION STATIONARY | TERM STATIONARY STATIONARY
Ty Shadow Vehicle with
38° TMA and high intensity 3 s
oLe rototing, flashing,
3% - oscillating or strobe 3 GENERAL NOTES
>E lights. (See notes 5 & 6) s}
062 3 1. Flags attached to signs where shown are REQUIRED.
e e x 2. All traffic control devices illustrated are REQUIRED, except those denoted with the
522 [ ] o Shadow Vehicle 3 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.
w30 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.
* 50 |‘ s 2 oscn-lrlo;m?_ ht 4, Sign spacing may be increased or an additional CW20-1D "ROAD WORK AHEAD" sign may be
23 Y % 2% ?Ee: ;g*:s ég& Z) _ - used if advance warning chead of the flagger or R1-2 "YIELD" sign is less thon 1500 feet.
L0965 Sl8os | 5. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet
885 L ] == in advance of the area of crew exposure without adversely affecting the performance or
Zpoow | DY olo’s. b Cw20-7 quality of the work. [f workers are no longer present but road or work conditions require
SET¢ ne L 48" X 48" the traffic control to remain in place, Type 3 Barricades or other channelizing devices
A er | ) - R1-2 L o moy be substituted for the Shodow Vehicle and TMA.
5 %6 | 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.
7 T0 : " TCP (1-2a)
E Lv\ R1-2aP Except in o
| ONCOMING [45+"x 36" emergencies, * .6.E XXX || cwie-2pP 7. R1-2 "YIELD" sign traffic control may be used on projects with approaches that have
TRAFFIC |[(See note 8) flogger stations | Cl3wd 24" X 18" adequate sight distance. For projects in urban areas, work spaces should be no longer
| = ?T?Llnlﬁzgfed * == 8 % FEET (See note 2) A than one half city block. In rural areas on roadways with less than 2000 ADT, work
. RN spaces should be no longer than 400 feet.
at nignt .ﬂ 3 3 Eb 8. R1-2 "YIELD" sign with R1-2aP "TO ONCOMING TRAFFIC" plaque shall be placed on a support
| PR Al at a 7 foot minimum mounting height.
BE
TCP (1-2b)
x PREPARED CP {1-2b
| _.__] TO STOP 9. Flaggers should use two-way radios or other me1.-h9ds of communication to cc_)n+ro| traffic.
cw3-4 10. Length of work space should be based on the ability of flaggers to communicate.
48" X 48 11. 1f the work space is located near a horizontal or vertical curve, the buffer distances
cws-2 < (See note 2) A should be increased in order to maintain adequate stopping sight distance to the lagger
x 48 and o queue of stopped vehicles (see table above).
12. Chonnelizing devices on the center-1ine may be omitted when a 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 %@ Traffic
ROAD END = Operations
| AHEAD I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
CW20-4D ROAD WORK
48" X 48" G20-2
| 48" X 24" TRAFFIC CONTROL PLAN
ONE-LANE TWO-WAY
TCP (1 -20) ) See note 1)
CW20-1D TCP (1-2b) T
CP(1-2)-18
ONE L ANE TWO-WAY S(F Icgs; O Fies topl-2-18. dgn o |cKx |0wx |cKx
ee note
CONTROL WITH YIELD SIGNS ONE L ANE TWO-WAY Oy o5 e el e T e
&4 CONTROL WITH FLAGGERS e T T T——
=2 (Less than 2000 ADT - See note T7) 2-94 2-12 oISt COUNTY SHEET NO.
aw 1-97 2-18 23 BROWN 19
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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69

LEGEND
icade @ 8 |Channelizing Devices
== e 3 Barric
CW20-1D &L Typ Truck Nounfed
Flags. l:[[]j Heavy Work Vehicle AN |attenuator ¢
(Flags- Portable Changeable
See note 1) N iler Mounted Sign (PCMS)
VAN Trai ssage Sig
ing Arrow Board Messag
CW20-7 *) taf {Floshing <]';| Traffic Flow
48" X 48"‘ & . Sign
H () F lagger
»c -3b) a Flag
co . (1-3a) or TCP(1-3 O\
O For either TCP
[
oL CW20-1D AGGERS 5 =
°g 48" x 48 USE ONLY WHEN FL . ““ \gl END Minmom sugges‘r?ggMg:| M.:_.g:;m Suggested
»E s- G irable pocing O igr itudinal
t8g¢ £l te 1) @ CONTROL TRAFF | s ROAD WORK T D:flLeng‘th Channelizing Spacing LoﬁéruSDoce
5°a See no 28 3) & Posted| Formula ap Devices v Bu s
22 {See Notes i Gzo-z Speed * % on a i +che B
3E 1-4R 48" Xx 24 * 100 | 11 | 127 _I%npeor Tar?gem' Disto
2.t 22-- X 48" 0f fset|0ffset|0f fset = o 20" 90"
gs: 30 T T e 120°
R XX R 35 |- X5 12057225 | 245 35' 80" 240" 155"
838l om-ar — s x parLMPH * 40 ° [2657 205 520" 40 320 [ 195
-+ 48" X 48 = 24 te 2) A 250'| 495'] 540" 45 90 - -
gaeg ~ (See no - 25 _ - 700" 200 240
©as XX 5 END < 50 500°| 550°] 600 50 [ 500" 295’
Sox \_._ L o ROAD WORK Sy o 55071 605'] 660" 55 110 - =
s CW13-1P MPH . 3 , S/C X CW1-6aT 55 | -ws - T720 T 607 120" 600 3
tod 24" X 24" A L c G20-2 3 & 36" X 36" 50 600’ | 660 i e 30" 700 410
Spb| (See note 2) x . » 48" x 24" ARV 5 650" 715°] 780 800" 475"
580 . v 70 700'| 770’ | 840" 70 140, 00" 540°
gab * Shadow Vehicle with_ o 08251900 | 75° | 150" | 9
58 a TMA and hi?rlj |R‘!‘ﬁ2$l1’y / 00 75 75
cC _+ tin ashing, . |
483 S osci 1 afing or S8 & A ) g ¥ Conventional Roads On . rounded off. (MPH)
gxyo lights. (See notes 2 ¥ %% Taper |e”g*h? ho:’_e(l_.$?ew=wid1-h of Offset(FT) S=Posted Speed
gﬂg o gO L=Length of Tape
[T R .
f?:’é Channel izing de\lugzz @ TYPICAL USAGE — e
20 € placed across clo ™ . SHORT TERM INTERME STATIONARY
gEL CWIII'GQ;G" = lane (See note 5) ————— | l é 3 MOBILE DUSF:l/STRITON STATIONARY | TERM STATIONARY
ol I §os " c 7
Lo N — »
[T O L
>00 ol a
oa -ya ~ @
oL v << N
I3+
wag x NOTES
29E GENERAL
Pl
] re REQUIRED.
£6% 1. Flags attached to signs where shown 3ed are REQUIRED, except those denoted
8‘653 cw1 -4L48 2' All troffic control devices Itl,lu;':gfed when stated elsewhere in the plans,
c "X " o . . e i .
2v< CW1-4R 48 i g with the triangle symbol moy rk, when approved by the Engineer.
e " C O intenance work, ions or heavy
Q 48" X 48 XX [} XX = s & or for routine mah Id NOT be used unless roadway condl1‘+ | traffic
1=% O ontrol shou N is to safely contro N
-+ [+] CW13-1P MPH 3. Flagger ¢ . dditional emphasis . s to
£ ke Q o x . lume require a . . e of traffic queue
¥ o _ H c @ 4" X 24 o traffic vo itioned in advanc
P CW13-1P MP ol 2 6 itional flaggers may be pos
“~00 " " M s (See note 2) A . . Additiona 9
] 24" X 24 ] X = dow Vehicle with traffic to reduce speed. fon r eed
R e . equlatory sp .
m3§§ (See note 2) A g %{},2 and high .R‘_rggs"fy . S(I)e;;T PASS, PASS WITH CARE gnd :g::;;“g;'?:e RgAD WORK AHEAD signs. os
WoEw rotating, flashing, ' : may be installed down s, channelizing devic
s : s r strobe Zone signs may . f several work spaces, .
Seow oscillating o &7 rk zone is made up of s to re-emphasize closure.
222 e = ights. (See notes 6 5. When the wo ross the closed lane to 1000
aF_ ¢ . th lig d laterally ac d every 500 to
hicle wi ; be place I . repeate
@ g: ?ugdgxdvﬁiéh intensity Sh‘:glgl ly gloced channelizing devices shou!rljeb?n rgrol areas.
s %% rotating, flashing, Lo t in urban areas and every 174 to 1/2 mi nytime it can be positioned
illating or strobe fee icle with a TMA should be used any T thout
osci tes 6 & 7) 6. A Shadow Vehicle w rea of crew exposure w
lights. (See no o ' 30 to 100 feet in advance of the a or quality of the work. [f
>< adversely affecting the performo:ceoqd or work conditions require the .
@ CW1-6aT workers ore no longer present ?gcer Type 3 Barricades or other channelizing
- - inin -
. CW1-6aT 36" X 36" froffic conirol fo :?TE'IerIfoE the Shadow venicle ond TMA.f the paved
36" X 36" A (See note 2)A devices mysgedswset;icles with TMAs may be DOSIJ”OZed o::rk spaces
- itional Shadow . tect wider w ot
(See note 2) \d . 7. Additiona hown in order to pro izing devices
t to those showi Iine, chonnelizing dev
CW1-4L o | @ g surface, next to tr er a yellow centerline, 7 15
N " > s directed ov tapers at 20', or
e e A +’ N W) -6al B’O'.' & a:?;: ;;;::(Iliel-rwo-woy traffic should beds?gﬁegoggenfpsecfions, zl'r 1/2s
XX . ’0 S‘ 36" X 36" 3T m if posted speed are 35 mph or '?r:?:e:r,igﬁ:er device spacing is intended for the
* = (See note 2) A ] W1 -4L S is the speed in mph, ' : rk zone.
> o~ where . . entire woi
MPH Y ¢ =i [ O ¢ " . morkings not the
CWis-1p » LF 1agger 2 man = 48" X 48 area of conflicting Traffic
24" x 24 A m ® 1 os needed CW1-4L " Operations
(See note 2) B . ﬂO'/<’ (See rote 3) 48" x 48" XX g . Divislon
N l. A X X - MPH c:n 3)—(1 ;4 . I Texas Department of Transportation Standar
24"
. — 1 2 —_— MPH CWI3'1F’4 x (See note 2)A
24" X 24" N ~
é G (See note 2)A 3 TRAFF IC CONTROL PLAN
a < =
° %X )
3l 2] TRAFFIC SHIFTS ON
n as neede
CW1-6aT =5 (See note 3) Two LANE ROADS
36" X 36 AHEAD /CW20-1D
(See note 2) A 620-2 ROAD WORK 48" X 48"
48" x 24 (F lags- TCP(1-3)-18
CW20-1D note 1)
D 48" X 48 CP (1-3b) See w Jo e
EN ' (Flags- T OULDERS Fue:  topl-3-18.dgn e P . HIGHWAY
G20-2  IROAD WORK See note 1) ADWAY WITH PAVED SH ©1x00T December 1985 7 001 us 67
48" X 24 _3 ) 2—LANE Ro REVISIONS 6427 5 T o
TCP (1-30 SHOULDERS D 294 2-08 orst county 5"‘2‘ :
2-LANE ROADWAY WITH PAVED ONE LANE CLOSE 12 o Y- 5
ONE LANE CLOSED INADEQUATE FIELD OF VIEW o
G ADEQUATE FIELD
[m——)
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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

LEGEND

1 Type 3 Barricade @ @ |Channelizing Devices

—ZZZ2
. Truck Mounted
T3 [Heavy work venicie Attenuator (TMA)
2> |Trailer Mounted
S Flashing Arrow Board
e Sign

END X\ |Fiag

ROAD WORK —

6202 DMnnnmum Suggested Maximum
- esirable Spacing of . Suggested
48" X 24" i?s+$f Formula| Taper Lengths Chonnel izing s%;ﬂ; Lon;?iudinal
pee * ¥ Devices p"X“ 9 |Buffer space
* 10° ne| o1z on a on o |pistance "B"
Of fset|Of fset|0Offset| Taper | Tangent

30 | 1507|1657 180°| 30 60° | 120° 90"
35 L:% 205'| 225° | 245'| 35° 70° | 160" 120
20 265'] 295°| 320°| 40" 80" | 240 155"
a5 250°] 495'| 540°| 45 90" | 320° 195"
50 500° | 550°] 600°| 50’ | 100" | 400" 240"
55 ws [ 35076057660 55" [ 110" | s00° 295
| 60 600' | 660°| 720°| 60° | 120° | 600 350"
| 65 650'| 715'] 780°| 65 | 130° | 700" 410’

A 70 700°| 770'| 840°| 70° | 140° | 800" 475"
48" X 48" 75 750°| 825/ 900°| 75° | 150° | 900 540

END
ROAD WORK

-~ G202

48" X 24"

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

Minimum

3x for over 50 mph

Shou |l der

x for 50 mph or

Shou l der
Shoul der
Approx. A

<—100’

L
a
—

B
—
[

CW1-6aT

36" X 36"
——

Min.

a

%%

'y
172 L

\J
200’
Approx.

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

3 (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

(See note 7)

SHORT

MOBILE DURATION

SHORT TERM
STATIONARY

INTERMEDIATE
TERM STATIONARY

LONG TERM
STATIONARY

I,

A A

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 advaonce of the orea of crew exposure without adversely
affecting the performance or quality of the work. If workers are no longer
present but road or work conditions require the traffic control to remain in

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
surfoce, next to those shown in order to protect wider work spoces.

TCP_(1-4q)

6. If this TCP is used for a left lone 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 spoce from opposing traffic with

48" X 48" the arrow panel placed in the closed lane neor the end of the merging taoper.

§ X X lcwis-1p 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 troffic should be spaced on tapers ot 20° or 15'
if posted speeds are 35 mph or slower, and for tangent sections, at 1/2S
where S is the speed in mph. This tighter device spocing is intended
for the areas of conflicting markings, not the entire work zone.

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

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:

D

Min.

O
u
1/2 L

.0

Shou |l der
Shoul der
Shoul der

52223‘,® Traffic
= Operations
CW20-5TR I Texas Department of Transportation s”,;",’,ﬁ,’g:’d

END -

END

ROAD WORK ™~
G20-2

& 2 v

e TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

G20-2

ROAD WORK
48" x 24" ‘ ‘

See note 1)

TCP (1-40) TCP (1-4b) TCP(1-4)-18

CW20-1D FILE: tcpl-4-18.dgn on: [ex: [ow: [ex:

48" X 48" ©1xDOT December 1985 ConT [secT JoB HIGHWAY

ONE LANE CLOSED TWO LANES CLOSED

(F lags- 201 a-g57 51O 6427/57| 001 Us 67

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

DATE:
FILE:

1-97 2-18 23 BROWN 21
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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

LEGEND
ZzzZz2|Type 3 Barricade @ @ |Channelizing Devices
25 CW20SG-1 O | @ G | @ @ | @ . Truck Mounted
§2 | 48" x 48" - I |Heavy Work venicle (A |attenuator (TMA)
w CW20SG-1
o9 T X L X CWEOSG'].. 48" x 48" AN Trailer Mounted Portable Changeable
5. ——‘ L 48" x 48 5 Flashing Arrow Board Message Sign (PCMS)
coo
Col x == |Sign <:I Traffic Flow
5Ew | | +
s \ CW20SG-1 | O\ |F1ag Lo |Fiogger
22¢ 48" x 48" RN R
ML <<b <:?
.4
5e
o—+
oot E‘l> Minimum Suggested Maximum| ... .
— > posten|rormuro | 1olet e | ool | i |, Susseste
£ 8 annelizing f L itudinal
Ef_’; | l | Speed * % Devices SD?;.'.HQ Bﬂgglerusagge
o * 0 ] 11" ] 12 | 0ha | _ono |pistance "B
g8 Of fset|Offset|Of fset| Taper Tangent
'_ms p C. 30 . . . 30° . . .
580 oS | WSZ 150’ 165°| 180 60 120 90
5‘5’%5 = 35 |L- 5| 205°] 225°] 245 35" 70’ 160° 120’
28w o 8o 40 265°[ 295°[ 320 40’ 80’ 240° 155’
~23 | v’é | 45 450°] 495'| 540'| 45’ 90’ 320° 195°
gﬁ“d “ — 50 500°] 550 600°| 50° 100’ 400’ 240’
- CW20SG-1 | 55 7 " " 55 B 7 3
e GRa03C L. | | vy | | . L=ws [550/] 605 660 ~ [ 1ior T s00° 295°
2ot —]—-See Note 8 ’ 48" x 48" 60 600’ | 660°| 720 60 120 600 350
+g9 CW205G-1 CW20-5TR . 65 650'| 715‘| 780°| 65’ 130’ 700’ 410’
8= | | < 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°
88y . - % Conventional Roads Only
Yo | | | | %% Taper lengths have been rounded off.
wdb L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed(MPH)
aag y
o25 x| Quzo-sTR
éft | | X | | CW20-5TL
b
: | | | |
nwao
£R7 VARVAIRAIEA \VARVAIRAREA WORKERS IN BUCKET TRUCKS SHALL NOT
uéfz‘g WORK ABOVE OPEN LANES OF TRAFFIC.
. 086 CW20SG-1 o CW205G-1
g288 28" x 48" R Ghz0sG .
=
— Q0w
35T NEAR SIDE LANE CLOSURE FAR SIDE RIGHT LANE CLOSURE FAR SIDE LEFT LANE CLOSURE
255 SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STAT]ONARY

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 del ineated 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 I|ights.

—_— — - — —
.-

5. High level warning devices (flag trees) may be used at corners of
the vehicle. SHEET 1 OF 2

El'> 10° min. . P . . Traffic
! T 6. When work operations are performed on existing signals, the signals ;ﬂ 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 ot this location may be omitted for Short 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 Jows TxDOT [ck: TxDOT

a left lane closure by using g LEFT LANE CLOSED (CW20-5TL) and adding ©Tx00T April 1992 cont [secr o8 pr—

SHORT DURATION channelizing devices on the centerline to protect the work space from REVISTONS 642757 001 US 67

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

DATE:
FILE:

4-98  3-03 23 BROWN 27
114




DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

SEoIN WORK 3%0-5024 Temporary Traffic Barrier g\gZOSG‘-‘é
- " ox 24" S te 4 bel x
- ROAD WORK [ 529737, . | ZONE osEy ol & ee Note 4 below PPN
] NEXT X _MILES TRAFFIC WARNING /—WOFK Area | | ||
& s FINES | 52973 3¢ sicns —
X .
. ; w ar 620-6T DOUBLE STATE LAW  H— _'"
3 o e |8 [ N e G = S T T SN T T —
— - X . H
uéxq;, ROAD WORK 3 %@0364;" <& 10° Min. Min. (See Note T below) <
»C G20-2 | e
£8g 36" x 18" ‘ X X X X o> f N
“od S
2Fp WORK AREA i:~'|:' : | | | | IS 1 S SN SN SN SN S S [
L ol ) -
HE ] NJ ] ] R ]
s NI S W Tol]] [ Tolalll
2% % - & HTols SIDEWALK DIVERSION olo
Qo= C D — D — D — D — D — D — e — D — D — D — D — D — —_— —_—
poarp=
8é§ E:> MAJOR STREET E:> SIDEWALK CLOSED
P SIDEWALK CLOSED
it NOTES “CLosep
oo
g END 1. Project signing as shown shall be in place CROSS HERE CROSS HERE
28 ROAD WORK whenever signal contract work is in progress. R9-11aR R9-9 R9-11aL
ng 620-5aP G20-2 s } . 24" x 12" 24" x 12" 24" x 12"
ced OBEY 0-5aP | 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 TRAFFIC 48" x 24" NEXT X MILES intersection, but only in advance of the
‘28w | || sTATE LAW | R20-5T NAVE intersections at the project Iimits. Actual <
S+ 36" x 36"| FINES i locations will be os directed by the Engineer. Q—Ie H -IH s
9 2| R20-3T DOUBLE| G20-6T _ sE LJ
o5 0| 48" x 42" R20-50TP (= 48" x 30"|_coNRACTOR CN20SG-1 3. Advance signs shall be removed when signal &
i 36" x 18| woms ig" x 48" construction operations are no longer Work Area
Il — ! under way, as directed by the Engineer.
Lo
g%‘g 4, erning sign spacing shown is typical for both E">
83 TYPICAL ADVANCE SIGNAL PROJECT SIGNING directfons. N P .
D4 .
o2y FOR LONG TERM and INTERMEDIATE-TERM STATIONARY WORK OPERATIONS 5. See the Table on sheet 1 of Z for Typical
©=E0 warning sign spacing. 0 G A T 0 G
2oe SIDEWALK DETOUR
55| GENERAL NOTES FOR WORK ZONE SIGNS REFLECTIVE SHEETING
o a*g' 1. Signs shall be installed and maintained in @ straight ond plumb 1. All signs shall be retroreflective 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
. . . ) - — -
git 2. Wooden sign posts shall be painted white. SIGN SUPPORT WE IGHTS % CROSS HERE 23"1;(]?2" CLOSED pry—— ggullleu
cow
2% L 0 3. Borricodes shall NOT be used 0s sign supports. 1. Weights used to keep signs from turning over should be sandbogs R9-9
@0 filled with dry, cohesionless material. 24" x 12"
ool 4. Nails shall NOT be used to attoch signs to any support.
e 2. The saondbags will be tied shut to keep the sand from spilling ond cwir-2
+. D] 5. All signs shall be installed in accordance with the plans or os 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
289S5] 6. The Contractor shall furnish the sign design shown in the plans or permitted for use 0s sign support weights. CWi6-9pP CW16-7PL
WoEw® in the "Standard Highway Sign Designs for Texas" (SHSD). 24" x 12 24" x 12" Work Areg O 4>
=P 4. Sandbags should weigh a minimum of 35 Ibs ond @ moximum of 50 Ibs.
<&zl 7. The Confractor shall furnish sign supports ond substrates listed in - =
O uv¥ the "Compliant Work Zonme Traffic Control Device List" (CWZTCD), 5. Sandbags shall be made of a durable material that tears upon _—
E -qu. instal led as per the manufacturer’s recommendations. vehicular impact. Rubber, such as tire inner tubes, shall not be used. ————— g - —
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 e _
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 | | | | ” Q | |
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 |57 "
DURATION OF WORK level Sign supports placed on slopes. 24m x 12 CROSSWALK CLOSURES
. > : - USE OTHER SIDE
1. Work zone durations are defined in Part 6, Section 6G.02 of the CW205G-1
Texas Manual on Uniform Traffic Control Devices (TMUTCD). LEGEND 48" x 48"
SIGN MOUNTING HEIGHT 2 |Sign . ) )
1. Sign height of Long-term/Intermediate-term warning signs shall be as ae Chonnelizing Devices EDESTRIAN CONTROL
shown on Figure 6F-1 of the TMUTCD. zZzzz=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 Sggc;-'r?rr%Sh?mT[éBro‘r|on 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® Traffic
9 feet, above the paved surface regardless of work duration. SIGN FACE MATERIALS DMS-8300 3. R9 series signs shown may be placed on supports detailed on the BC standards Operations
or CWZTCD Iist, or when fabricated from approved |ightweight plastic I Texas Department of Transportation sDt'V’%'o"d
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 fusi B + | h N 4, For speeds less than 45 mph longitudinal channelizing devices may be used
. en sign messages may be confusing or do not opply, the signs COLOR USAGE SHEETING MATERIAL instead of traffic borriers when approved by the Engineer. Attenuation of
ggg",(')vgg Eem‘mngggigg‘gE'e*e'y covered, unless otherwise blunt ends and installation of water filled devices shall be as per BC(9) TRAFFIC SIGNAL WORK
v : ORANGE | BACKGROUND TYPE By OR TYPE Cg SHEETING and manufacturer”s recommendations. . .
2. When signs are covered, the material used shall be opaque, such 5. Loco'r!on of devnce§ are fqr general gquidance. Ac'ruo! c_:levnce spacing and BARR I CADES AND S I GNS
as heavy mil black plastic, or other materials which will cover WHITE BACKGROUND TYPE A SHEETING location must be field adjusted to meet actual conditions.
the entire sign face and maintain their opaque properties under 6. Wnhere pedestrians with visual disabilities normally use the closed sidewalk
automobile 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) - l 3
3. Duct tape or other adnesive material shall NOT be affixed to a Only pre-qualified products shall be used. A copy of the 8. Pavement markings for mid-block crosswalks shall be pofd for under the
sign face. Compliant Work Zone Traffic Control Devices List" (CWZTCD) appropriate bid items. . L FILE: wzbts-13.dgn on: TxDOT |cm Tx[)OT|ow: TxDOT |CKxTx00T
. . describes pre-qualified products and their sources and may 9. When crosswalks or other pedestrion facilities are closed or relocated, ©Tx00T  April 1992 cont Jsecr o8 pr—
4. Signs ond anchor stubs shall be removed and holes back filled upon be found at the following web address: temporary facilities shall be detectable and shall include accessibility REVISTONS
o completion of the work. ! S ) features consistent with the features present in the existing pedestrian 6427 57 001 us 67
fepr http://www.txdot.gov/txdot_library/publications/construction.htm facility. 2-98 10-99 7-13 oisT CONTY SHEET NO.
=in 4-98 3-03 23 BROWN 23
1o




DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

GENERAL NOTES FOR ALL ELECTRICAL WORK

1. The location of all conduits, junction boxes, ground boxes, and electrical services is 8. Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only
~C diagrammatic and may be shifted to accommodate field conditions. a flat, high tensile strength polyester fiber pull tape for pulling conductors through
52 the PVC conduit system. When galvanized steel RMC elbows are specifically called for in
« b 2. Provide new and unused materials. Ensure that all materials and installations comply with the plans and any portion of the RMC elbow is buried less than 18 in., ground the RMC
°¢ the applicable articles of the National Electrical Code (NEC), TxDOT standards and elbow by meons of a grounding bushing on o rigid metal extension. Grounding of the rigid
5. specifications, National Electrical Manufacturers Association (NEMA), and are |isted by metal elbow is not required if the entire RMC elbow is encosed 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
ggz as Canadian Standard Association (CSA), [ntertek Testing Services NA Inc., or FM Approvals PVC elbows are subsidiary to various bid items.
3+ LLC can be considered equivalent to UL. Where reference is made to NEMA |isted devices,
06" 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 Department. 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) o+_+he bore pi’_r. I?rovide conduit of the size
5aL steel when plans specify galvanized, provided the bolt size is', in. or less in diameter. and schedule gs shown on the plans. Do not extend substituted conduit into ground boxes or
oo, 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.
?Cg the contract and the NEC: voltmeter, ammeter, megohm meter (1000 vol+ DC), ground resistance . . . . .
T_go tester, torque wrenches, ond torque screwdrivers. Ensure all equipment has been properly 10. Use +wo—hol_e s+rop§ when supporting 2 in. and Iarger: 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
-ggg request. Operate test equipment during inspection as requested by the Engineer. the service riser conduift.
cC +
I;,“‘;’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 enclgsures are bondeg to the equipment grounding
. conductor. Provide stranded bare copper or green insulated grounding conductors. Ground rods, 1. Provide and install expansion joint conduit fittings on all structure-mounted conduits at
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 . . . . L. . 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 (MPL) intended for use on each project. Prequalified materials are requested by the project Engineer, supply manufacturer’s specification sheet for expansion
02, listed on the MPL on TxDOT's website under "Roadway [Ilumination and Electrical Supplies. joint conduit fittings. Repair or replace expansion joint fittings that do not allow for
L) No substitutions will be allowed for materials on this list. movement at no additional cost to the Department. Provide the method of determining the
59 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 v
@ aé 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”
50w 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.
oY% Specifico+ion_ (DMS) HOI_SO "Conduit" and Item 618 "Conduit" of_TxDOT's "S+0nd0rg §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
®0 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 quuidTigh-f 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] systems. Provide liquidtight flexible nomnmetallic 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
Zpoow 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
3 2 new roadways, backfill all trenches with cement-stabilized base as per requirements of
3 ¢h 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 larger size. For situations 6. Provide and place warning tape approximately 10 in. above all trenched conduit as per Item 618.

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

durable duct tape are allowed. Tightly fix the tape to the conduit opening. Clean out the
AWG 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS conduit and prove it clear in accordance with Item 618 prior to installing ony conductors.
. " . . " " . " . .
! 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 .. .. cans, service enclosures, auxiliary enclosures and 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"
B .. B B .. B B .. .. 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 internal volume of less than 100 cu. in. and supported by or equipment grounding conductor. Ensure all bonding jumpers ore the some size os the equipment
entering raceways must have threaded entries or hubs identified for the intended grounding conductor. Bonding of condui+ 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
CO”?U_'r'r en':'rle? are on Ihe some Isc')ge- MeC.:hGRICG| Iy secure all junction boxes with 11. At all electrical services, install a 6 AWG solid copper grounding electrode conductor. ; Operations
on internal volume greater an Cu. inches. A A i A A . I Texas Department of Transportation s,a,,f,;’,d
. . . . . 12. Place conduits entering ground boxes so that the conduit openings are between 3 in. and 6 in.
5. Provide hot dipped galvanized cast iron or sond cast aluminum outlet boxes for from the bottom of the box. See the ground box detail on sheet ED(4).
junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cast
gluminum boxes. Size outlet boxes according to the NEC. 13. Seal ends of all conduits with duct seal, expandable foam, or by other methods approved by TR A TA
. . . . . . the Engineer. Seal conduit immediately after completion of conductor installation and pull
6. Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT) tests. Do not use duct tape as a permanent conduit sealant. Do not use silicone caulk as a ELEC lc L DE ILS
unless specifically required by the plan 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 (+hreaded or non-threaded) with zinc rich paint (94% or
the same requirements for junction boxes used with RMC systems. more zinc content) to alleviate overspray. Use zinc rich paint to touch up galvanized material ED(1)-14
. . . . N as allowed under Item 445 “Galvonizing. " Do not paint non-galvanized material with o zinc rich
7. P:gvlldt_e Pvg -Jrurc]c+r;o:hbox?snln+ended 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: [ex:
otherwise noted o € plans. @TxDOT October 2014 CONT |SECT JOB HIGHWAY
- REVISIONS 6427|57| o001 Us 67
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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) .
5 ) Expansion Anchors Condui t Conduit Strap 3. .
; | | || | /_& Threaded Rods | | B %" Stainless
5 : ¢ 3" Diameter QI 7+—Concrete steel expansion
- | : 8 S | 7/ k2 Structure anchor. Anchor
t : ; - Ccondui+ depth 1" min.,
S - " - - . Hot-dipped . ondui 1 Vo .
5 ! | b ‘ Rigid Metal : | ! galvanized *_goézls?(s)ri zr:gﬁ::r' i i e
H . Conduit (RMC) : . mal leable P ,anchor: Conduit Mounting
: : : N for conduit ' ch | (B-1]

] " : : | conduit strap = 1/ m anne ne,
= | "|2  Conduit _ : up to 1 !," use Kindorf, Unistrut

. ~[=  Clamp ~——See "HANGER \] : /4" dia. anchor. or equal) (Hot dip

| ASSEMBLY DETAIL" 1= For conduits 1 /2" galvanized)

| ‘ AN ANAN - ' to 2" use %" dia.

| L | anchor. . Ar_wchor

. Conduit Mounting |~ X ?eﬁz‘rp rrlmx.mm. ,

| Channel |

| |

i | CONDUIT MOUNTING OPTIONS

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

TxDOT assumes no responsibility for the conversion
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855 CONDUIT HANGING DETAIL Wing Wo Expansion
Lo Fitting
[N
>00
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oL v
I+
»Lap
P . 7
£6¢ (— Bridge Deck % K
Y NN
3 . ] 1
o CONDUIT MOUNTING CHANNEL g / A
wa o X
Ez; "SPAN" ||w|| X ||H|| ||T|| \A Conduif RMC
_ Wl - - PVC
.SEE less than 2’ 1 %" x 1 3" 12 Ga. hef'ZMI{Zn o
oc %" Dia nef- v .- -
w @O O r_An r_amn 5/ u 5/ n 8 .
E88% 2'-0" to 2’ -6 1 %" x 1 % 12 Ga. Expansion
= ' _en f_an 5/ u L7 Anchor
jg'lf'g >2'-6" to 3'-0 1 %" x 2 Y 12 Go. Hex Nut, Split+ Lock
& er Channe ls with round or short slotted hole . Washer & Flat Washer TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL
o xo 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 control led 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 have a designated
=] ICC-ES Evaluation Report number, aond its approval status shall be
e — 3%" Diq. maintained on the ICC-ES website under Division 031600 for Concrete
= Threaded Anchors.
= Rod . . .
= Conduit Hex Nut, Split Lock 2. Unless otherwise approved by the Engineer: do not use adhesive anchors;
= Mounting Washer & Square or do not use expansion anchors that are not included in the ICC-ES approval
=] Channel Oversized Cut Washer list; and do not use expansion anchors that are only approved for use in
= uncracked concrete.
[T 1
————————— 3. Use anchors manufactured with stainless steel expansion wedges. Anchors
.y Tt [ monufactured with carbon steel expansion wedges are not al lowed. Anchor
= o 1 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
Mounting \ Hex Nut, Split Lock 4. Install anchors as shown on the plans and in accordance with the anchor
Channel Woshel: 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 DETAILS
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 and tightening of aonchors.
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) [FIE ed2-14.dgn ON: TxDOT |ck: TxDOT fows TxDOT fck: TxDOT
ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT at the required minimum embedment depth (Nef). No lateral loads shall be ©7TxDOT  October 2014 CONT |SECT 908 HIGHWAY
. introduced after conduit installation. REVISIONS 6427(57 001 us 67
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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

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

o2 conductors as listed on the Material Producers List (MPL) on the Department web site

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

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

t9 white insulation. Identify grounding conductors (ground wires) with green insulation

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

5E except green, white, or gray. Keep color scheme consistent throughout the wiring

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

28 color jacket. Identify electrical conductors 4 AWG and larger by continuous color
jaocket or by colored tape. When identifying conductors with colored tope, mark 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 are present in one conduit or enclosure, permanently
identify the conductors of each branch circuit by attaching a non-metallic tag
around both circuit conductors at 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 accordance with Item 620. Coordinate with the
Engineer to witness the tests.

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

3. Make splices only in junction boxes, ground boxes, pole bases, or electrical
enclosures ond use only |listed 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 heat shrink tubing. Heat shrink tubing that oppeors to haove
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
accumulotion 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 rated 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 o breakaowdy support device. Fol low manufacturer’s
instructions when terminating conductors to breakaway connectors. Properly torque
threaded connections. Proper terminations are critical to the saofe 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 accordance 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 o 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 Vs"

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

2" Min. 2" Min.

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

over lap over lagp

SPLICE OPTION 1
Compression Type

5. Protect ond 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 I|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
Yo" 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 Va"

1

Wrap split bolt )
W —

connector with
hot melt adhesive
tgpe 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.

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 a solid rock bottom.

Snap- lock,

See through
molded 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
L 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 kmrworhm TxDOT  [ck: TxDOT
around the conductor to ensure waterproof connection. Only one conductor may enter TxDOT _ October 2014 COoNT | secT 108 1o

a single opening in a boot. Provide waterproof boots with the correct number of SPLICE OPTION 3 CIE REVISIONS 6427 | 57 001 :Sm:?v
v openings. Leave unused openings factory sealed. Use prequalified breakaway connectors Listed Scre T

:: as shown on the MPL. w ype DIST COUNTY SHEET NO.
ou 23 BROWN 26
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No. 3
Reinforcing No. 3 Ground
steel RiinTorcing box GROUND BOXES
stee _\
A. MATERIALS
25 —_ - :é _______ - [=—Class A RIS R
° ! 10" (typ) \ Concrete Apron R 4t (2) 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
"65;: I | (when required) S |‘—'| Apron-Ful | accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
»c A | 10", A Grounding - Depth of box [tem 624 "Ground Boxes.
§¢ | (-I-yp)I bushing for to 6" . . .
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
5+ T = il il @) GGzZdzzZ11= fitting for 9" Aggregate the Mo'rerlgl Producefs LI|Is1' (MPL) on the Department web site under "Roadway Il lumination
gé I t PVC (4) fill (3) and Electrical Supplies, " Item 624.
2 | : Ground i 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
e Item 302 "Aggregates for Surface Treatments." Ensure aggregate bed is in place and at
0 PLAN VIEW SECTION A - A least 9 inches deep, prior to setting the ground box. Install ground box on top of
2 aggregate.
J
03
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 ond ells in a neat and workmanlike manner. Uniformly space

conduits so grounding bushings aond 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 approved. Do not use duct tape as a permanent conduit sealant.
conduits terminating in a ground box. Do not use silicone coulk as a sealant.

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

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

The use of this 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.
z 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 a tank ground type lug.
C 16 X 29 X 11
D 16 X 29 X 22
E 12 X 23 X 17
Hole for 78 —L—-I
GROUND BOX COVER DIMENSIONS bolt with : y — " > Traftic
| = Operations
for head N I . Division
DIMENSIONS (INCHES) . b j_ - _ - Texas Department of Transportation Standard
TYPE = &= J K — —
H I J K L M N P . I | I
A, B&E | 23| 23 Vo l 9% | 5% | 1% | 2 il | " '
1 1 C
' ‘ 3% 137 E : : For cover logo 1 Pt ELECTRICAL DETAILS

C&D 30 Vo | 30Va| 1T 2| 1T e [ 13Ya| 6% | 1% | 2 ond tobeling | GROUND BOXES

See DMS 11070

PLAN VIEW END SIDE
ED(4)-14
FILE: ed4-14.dgn on: TxDOT [cks TxDOT Jows TxDOT [cxs TXDOT
GROUND Box COVER ©71xDOT October 2014 coNT [sect 908 HIGHWAY
I REVISIONS 6427|57 001 us 67
W pIST COUNTY SHEET NO.
ac 23 BROWN 27
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ELECTRICAL SERVICES NOTES
1.Provide new materials. Ensure installation and materials comply with the applicable
provisions of the National Electrical Code (NEC) and National Electrical Manufacturers SERVICE ASSEMBLY ENCLOSURE MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS
Association (NEMA) standards. Ensure material is Underwriters Laboratories (UL) I|isted. . . . . : . _ .
e Provide and install electrical service conduits, conductors, disconnects, contactors, 1.Provide fhreaded hub for all conduit entries info the top of enclosure. I'ZA:LSed;éAé|:I?gg?ogﬁgmzdi;eggm f:gzrﬁ’gg': gggd.l.gﬂ'cf Eiz?i?an?
go circuit breaker panels, and branch circuit breakers as shown on the Electrical Service 2.Type galvanized steel (GS) enclosures may be used for Type C panelboards °
«y gg*?n:r_;gﬂo_;_?o:h? pl.cnf'.ffcu_:_'rynf?b:'ﬁo":'°:_‘.°; pwgrrworr;krgc?sh]rp 'n mcfer!gl, equupTgn-r, and for Type D and T services that do not use an enclosure mounted 2.When the utility company provides a transformer Iarger than 50 KVA,
o9 ondl oron'recles GISSOJLCJS _;_ r;1c|c'] Ifr’rodg re1$9 10 . rn?sg Tg :ec’f; u:ﬁrss$r$vu € warranties photocell or Iighting contactor. Provide GS enclosures in accordance with verify that the available fault current is less than the circuit
2§ . gqu usTomary practice, turni € © the State. DMS 11080, 11082, 11083, and 11084. breaker ‘s ampere interrupting capacity (AIC) rating and provide
coo . . . . . . . i i P i i .
9,80 2.Provide electrical services in agccordance with Electrical Details standard sheets, 3.Provide aluminum (AL) and stainless steel (SS) enclosures for Types A, C documentation from the electric utility provider to the Engineer
- . - . " - - " . 9 9
55| Deportmental Material Specification (DMS) 11080 "Electrical Services, "DMS 11081 and D in accordance with DMS 11080, 11081, 11082, 11083, and 11084. Do
gre Electrical Services-Type A," DMS 11082 “Electrical Services-Type C," DMS 11083 not paint stainiess steel PHOTOELECTRIC CONTROL
gq‘{)‘é "Electrical Services-Type D," DMS 11084 "Electrical Services-Type T," DMS 11085 b
"Electrical Services-Pedestal (PS)", and Item 628 "Electrical Services" of the . . . . 1.Provide photocell as listed on the MPL. Move, adjust, or shield the
Eals Standard Specifications. Provide electrical service types A, C, and D, as listed 4'B{,E"{?Segegﬁz*?:oggrVégenéﬁSérgc?égsggegeégs$§?°2233?§e¥'*?ngég’;s"Zﬂown photocel |l from stray or ombient night time I'igh'r to 'ensur-e proper
T o on the Material Producers List (MPL) on the Department web site under "Roadway in the PS descripﬂ:/e code, provide an AL enclosure b operation. Mount photocell facing north when practical. Mount top
o=c Illumination and Electrical Supplies,” Item 628. Provide other service types as ' b of pole photocel Is as shown on Top Mounted Photocel | Detail.
vt detailed on the plans.
oco
+ 8% 3.Provide all work, materials, services, and any incidentals needed to install a
guoL complete electrical service as specified in the plans.
Ll
’;8% 4,Coordinate with the Engineer and the utility provider for metering and compliance
c-e with utility requirements. Primary |ine extensions, connection charges, meter
Tes charges, and other charges by the utility company Yo provide power to *he location * ELECTRICAL SERVICE DATA
g%L are paid for in accordance with Item 628. Get approval for the costs associated
£ao with these charges prior to engaging the utility compony to do the work. Consul+t Elec. Plan Service| Service Safety Main Two-Pole Panelbd/ Branch Branch Branch KVA
0w with the utility provider to determine costs and requirements, and coordinate the Service Sheet Electrical Service Description Conduit|Conductors| Switch | Ckt. Bkr. |Contractor [Loadcenter Circuit Ckt. Bkr. |Circuit Load
ws work as approved. ID Number *%xSize No. /Size Amps Pole/Amps Amps Amp Rating ID Pole/Amps Amps
[ Y=¥"] " . -
2x¢l 5.The enclosure manufacturer will provide Master Lock Type 2 with brass tumblers SB 183 289 ELC SRV TY A 240/480 100 (SS)AL (E)SF (U) 2 3/%#2 100 2P/100 100 N/A Lighting NB 2P/40 26 28.1
2 L keyed #2195 for all custom electrical enclosures. Installing Contractor is to Lighting SB 2P/40 25
: .0 provide Master Lock #2195 Type 2 with brass tumblers for "off the shelf"
06y enclosures. Master Lock #2195 keys and locks become property of the State. Underpass 1P/20 15
£z5 Unless o‘rhgrwise approved, do not energize electrical service equipment until
E§§ locks are instal led. NB Access 30 ELC SRV TY D 120/240 060 (NSISS(EITS(O) | 1 Vg" 3/%6 N/A 2P/60 100 Sig. Controller 1P/30 23 5.3
gé\. 6.Enclosures with external disconnects that de-emergize all equipment inside the 30 Luminaires 2P/20 9
g=e enclosure do not need a dead front trim. Protect incoming |ine terminations from CCTV 1P/20 3
53, incidental contact as required by the NEC.
>00
823‘3 7.When galvanized is specified for nuts, screws, bolts or miscellaneous hardware, 2nd & Main| 58 ELC SRV TY T 120/240 000(NS)GS(NISP(O) | 1 Ya" 3/%6 N/A N/ZA N/ZA 70 Flashing Beacon 1 1P/20 4 1.0
@89 stainless steel may be used. Flagshing Beacon 2 1P/20 4
Pl - . .
D5O| 8.Provide wiring aond electrical components rated for 75°C. Provide red, black, * Example only, not for construction. All new electrical services must have
S . and white colored XHHWN service entrance conductors of minimum size 6 American electrical service data chart specific to that service as shown in the plans. Standard 3-prong
§o¢ Wire Gauge (AWG). Identify size 6 AWG conductors by continuous color jocket. . . 3 . . L. N L. hotocel |
B35 Identify electrical conductors sized 4 AWG and larger by continuous color *¥% Verify service conduit size with utility. Size may change due to utility meter P Tac A
o jacket or by colored tape. Mark at least 6 inches of the conductor’s insulation requirements. Ensure conduit size meets the National ELectrical Code. receptacle Conduit mounting
L0 with half laps of colored tape, when identifying conductors. Ensure each service and photocel | channel (Unistrut,
£Fo entrance conductor exits through a separately bushed non-metallic opening in the Kindorf, B-line
25 weatherhead. The lengths of the conductors outside the weatherhead are to be or equal)
0,2 12 inches minimum, 18 inches maximum, or as required by utility. EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
=380 . . . . . alvanized
g%g:;, 9.A1l electrical service conduit aond conductors attached to the electrical service ELEC SERV TY X XXX/ZXXX XXX (XX) XX (X) XX (x) gasf iron,
Zona including the riser or the elbow below ground are subsidiary to the electrical - T T T ’
<E-¢ service. For an underground utility feed, all service conduit and conductors after Schematic Type or s9nd cast G'I M + Phot '
g oF the elbow, including service conduit and conductors for the utility pole riser yp gluminum outlet ount Fhotoce
5oy when furnished by the Contractor, will be paid for separately. Service Voltage V / V box with cover. ? +°+ﬁ Tecsu;ed
— rom the top o
10.Provide rigid metal conduit (RMC) for all conduits on service, except for the . . — the pole or 18
Y2 in. PVC conduit containing the electrical service grounding electrode DISCt_Dnn?C‘i‘ Amp Rg'l'lng Y," RM to 20 feet above
conductor. Size the service entrance conduit as shown in the plans. Ensure 000 indicates main lug only/ Czondui'l' bend finished grade
conduit for branch circuit entry to enclosure is the same size as that shown Typically Type T | ’ /o or as directed
on the layout sheets for branch circuit conduit. Extend all rigid metal conduits to provide V2 by Engineer, and
a minimum of 6 inches underground and then couple to the type and schedule of (SS)= Safety Switch Ahead of to 1" clearance as allowed by
the conduit shown on the layout for that particular branch circuit. Install a Meter-Check with Utility between photo- utility company
grounding bushing on the RMC where it terminates in the service enclosure. (NS)= No safety Switch Ahead of cell and pole. '
11.Use of liquidtight flexible metal conduit (LFMC) is allowed between the meter and Meter-Check with Ut1l |+y_
service enclosure when they are mounted 90 to 180 degrees to each other. Size the Enclosure Type - Service
LFMC the same size as service entrance conduit. LFMC must not exceed 3 feet in 6S= Galvanized steel ("off the shelf") Suppor t
length. Strap LFMC within 1 foot of each end. LFMC less than 12 inches in length SS= Stainless steel (Custom Enclosure)See MPL
need not be strapped. Each end of LFMC must have a grounding bushing or be AL= Aluminum (Custom Enclosure)See MPL
terminated with a grounding fitting. The LFMC must contain a grounded (neutral) P TOP MOUNTED PHOTOCELL
conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is Photocel | Mounting Location
required on all instal led conductors, with at least six inches of free conductor . g ! JR— . .
movement demonstrated to the satisfaction of the Engineer. (E) = "IﬁnsugedSerwce/Enclosure 11-‘n5+0t|>| cogdt;l-r-rs’rro? moxumum_3 feet
ounte rom box. oot maximum spacing
12.Ensure all mc_>ur_1+ing hardware and installation details of services conform to utility (T)= Top of pole between straps supporting conduit.
company specifications. (LY= Luminaire mounted
13.F Il lectri | i | listed d It 628 the MPL, the UL 508 (N)= None/No Photocel! or
.For all electrical service enclosures listed under Item on the y e Lighting Contactor Required :
enclosure manufacturers will prepare and submit a schematic drawing unique to each 9 ° quired | §'® ongfggns
service. Before shipment to the job site, place the applicable Iaminated schematic Service Support Type . Division
drawings and the Iaminated plan sheet showing the electrical service data chart GC= Granite concrete — ITexas Department of Transportation Standard
used to build the enclosure in the enclosure’s data pocket. The installing contractor 0C= Other concrete
will copy and laminate the actual project plan sheets detailing all equipment and TP= Timber pole
branch circuits supplied by that service. The laminated plan sheets are to be placed SP= Steel pgle
in the service enclosure’s document pocket. Reduce 11 in. x 17 in. plan sheets to B
8!, in. x 11 in. before Iaminating. If the installation differs from the plan SF= Steel frame A ELECTRICAL DETA[LS
sheets, the installing contractor is to redline plan sheets before laminating. 0T= 20|e by others or paid
or separately
14. When provid]ng an "Off The Shelf" Type D or_Type T s?rvice, provide !omincﬁ-ed plan EX= Existing pole SERV[CE NOTES & DATA
sheets detailing equipment and branch circuits supplied by that service. Reduce TS= Service on traffic
11 in. x 17 in. plan sheets to 8!, in. x 11 in before laminating. Deliver these signal pole
drawings before completion of the work to the Engineer, instead of placing in PS= Pedestal Service
enclosure that has no door pocket. ’ — ED (5) - ] 4
. L . . 0= Overhead Service Feed
15.Do not install conduit in the back wall of a service enclosure where it would from Utility FILE: ed5-14.dgn onv: TxDOT [ck TxDOT Jows TxDOT [cxs TxDOT
penetrate the equipment mounting panel inside the enclosure. Provide grounding U= Underground Service Feed ©TxD0T October 2014 conT [secT 408 HIGHWAY
bushings on all metal conduits, and terminate bonding jumpers to grounding bus. from Ut]lit — REVISIONS 642757 S 67
v Grounding bushings ore not required when the end of the metal conduit is fitted y 275 001 us 6
=2 with a conduit sealing hub or threaded boss, such as a meter base hub. oISt COUNTY SHEET NO.
aw 23 BROWN 28
TIE
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

Vi V2

«—2Z
-—

Electrode Circuits

SCHEMATIC TYPE A
THREE WIRE

_ Cﬁ%@_..ﬂ_ ....... )
L]

Grounding Typical Branch

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

with red tape where
conductor exiiE’ingf_,,,,————””””—
weathernhead.

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

Vi [ V2

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

Do not bond
this bus to
the enclosure =

Grounding
Electrode

Typical
Circuit

Branch

SCHEMATIC TYPE C

THREE WIRE

WIRING LEGEND

Power Wiring

Control Wiring

Neutral Conductor

Equipment grounding conductor-always
required

G =
Grounding
L ll v l Electrode
Typical Typical
120 Vol+t 240 Volt
Branch Circuit Luminaire

Branch Circuit

SCHEMATIC TYPE D -
1207240 VOLTS -

Bonding
| jumper

on||
L
Typical

120 / 240 Vol+t
Branch Circuit

CUSTOM

THREE WIRE

SCHEMATIC LEGEND

Safety Switch (when required)

Meter (when required-verify with electric

2 utility provider)

3 Service Assembly Enclosure

4 | Main Disconnect Breaker (See Electrical
Service Data)

5 Circuit Breaker, 15 Amp (Control Circuit)

3] Auxiliary Enclosure

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

8 Photo Electric Control (enclosure-
mounted shown)

9 Lighting Contactor

10 | Power Distribution Terminal Blocks

11 | Neutral Bus

12 Branch Circgi+ Breaker
(See Electrical Service Data)

13 | Separate Circuit Breaker Panelboard

14 | Load Center

15 | Ground Bus

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

conductor exiiiﬂingﬂ_ﬂ_,_,———~—"”’~’
weatherhead.

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

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

Branch Circuit Branch Circuit

SCHEMATIC TYPE T
1207240 VOLTS - THREE WIRE

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

52223‘,® Traffic
= Operations
I Texas Department of Transportation s”,;‘;’,ﬁ,’;’fd

ELECTRICAL DETAILS
SERVICE ENCLOSURE
AND NOTES

ED(6)-14

FILE: ed6-14. dgn onv: TxDOT [ck TxDOT Jows TxDOT [cxs TxDOT
©71xDOT October 2014 conT [secT 408 HIGHWAY
REVISIONS 6427 57 001 us 67
DIST COUNTY SHEET NO.
23 BROWN 29
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. o] 1/ m
SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF) White insulation 2" 1o 6" 20" meosured from Top of s 2 Vy" TYP.
1.Provide steel pole and steel frame supports as per TxDOT Departmental Material Specification or color code 6" { 4" (typ.) grade. Circumtances i weofhegwecd 6
(DMS) 11080 "Electrical Services." Mount all equipment and conduit on 12 gauge galvanized of neufroJ D may require the Ll Iﬁ’ Ee < T° ’
steel or stainless steel channel strut, 1!, in. or 1 5% in. wide by 1 in. up to 3 ¥ in. conductor’s electrical service 1 | yp_lrﬁo ' NOTE:
deep Unistrut, Kindorf, B-line or equal. Bolt or weld all channel and hardware to vertical insulation with support to be taller M 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. Al'l rough o
o with zinc-rich paint before installing. conductor exits check with utility edges shal | >
%5 weatherhead. before installing. White insulation be ground il
2 2.Provide poles for overhead service with an eyebolt or similar fitting for attachment of the Red insulation or color code 6" smooth 0
'cg’g,,; service drop to the pole in conformance with the electric utility provider’'s specifications. or color code 6" Point of of neutral
v .
Co3 . i attachment conductor’s Drain hole
5, 3.Provide and install galvanized ¥; in. x 18 in. x 4 in. (dia. x length x hook length) anchor ésnﬁ?zeog Line 1 of service drop insulation with for galv. v
L bolts for underground service supports. Provide and install galvanized ¥ in. x 56 in. x 4 in. conductor’s +o be below white tape where 2 - places ! _l/z
geg anchor bolts for overhead service supports. Ensure anchor bolts have 3 in of thread, with insulation with weatherhead. conductor exits TYP. [ — - I
e 3% in. to 3', in. of the exposed anchor bolt projecting above finished foundation. Provide red tape where ! . weatherhead. | ¥ | 1} Yo "
ke and install leveling nuts for all anchor bolts. conductor exits Condt_.nf suppor t i Yo " | 16— |=— 16
oy the weatherhead spacing, 3'max 1 Red insulation
<o; 4.Bond one of the anchor bolts to the rebar cage with 6 AWG bare stranded copper conductor. Use Conductor s!ack from the ends, or color code 6"
gag I isted mechanical connectors rated for embedment in concrete. See Inset B. Tength. 12° min and 5° in between length of Line 1 POLE TOP PLATE
g AN . 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 o 1 Enclosure ¢called for by the conductor’s
sry conduits entering the service from underground. I utility. ] = insulation with 24" Diameter
229 Meter: Inset A 1 red tape where drill shaft
£vb 6.Use class C concrete for foundations. Ensure reinforcing steel is Grade 60 with 3" of Safety Service 1 conductor exits 1
$E° unobstructed concrete cover. Switch Iy Channel Enc losure the weatherhead. . e
ey . —|| o 7 oracket or Conductor slack Condui t
8w 7.Drill and tap steel poles and fraomes for '/ in. X 13 UNC taonk ground fitting. For steel pole service & 1 other arrangement IeTg'I'h, 12" min.,
So* supports, provide and install tank ground fitting 4 in. to 6 in. below electrical service enclosure. L /Z' approved by ° 18" max. N
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 g 8
oxyp conductor. Ensure electrical service grounding electrode conductor is as short and straight as possible & o (K indorf, ';:T Meter - -
o L from the enclosure to the tank ground fitting. For steel frame service supports, provide and install Unistrut, $
N 1 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 1 1 equal.)
+89 electrode conductor to the tank ground fitting. See steel frame and steel pole details and Inset A for X j NI Inset B
are more information. Size service entrance conduit and branch circuit conduit as shown in the plans. For 1 =
o2 underground conduit runs from the electrical service, extend RMC from the service enclosure to an RMC i ] S
e=0 elbow, and then connect the schedule type and size of conduit shown in the plans. Provide and install Class “C*" o1 ¢ | W
o . R . N . R . /
5 grounding bushings where RMC terminates in the enclosure. Grounding bushings are not required when RMC concrete el - R
335 is fitted into @ sealing hub or threaded boss. an . 24" dia. X 60 BASE PLATE DETAIL
o592 x 60" PVC foundation 4-#5
»Lap 8.If Steel pole or frame is painted, bond each separate painted piece with a bonding jumper attached to depth foundation reunforcur'wg bars . 3 ~
o5 a tapped hole. 4-#5 reinforcing ond #2 spiral at 6 /3 ™~
5 0% bars and #2 spiral pitch (typ.) 1 /2 V;/I6 N
5% 9.Provide 4" - 20 machine screws for bonding. Do not use sheet metal screws. Remove all non- (typ.) at 6" pitch Yar ——
o« c conductive material at contact points. Terminate bonding jumpers with |isted devices. Install
z'ég minimﬁm-r?iﬁ(: 6 AWG stranded copper bonding jumpers. Make up all threaded bonding connections WITH SAFETY SWITCH WITHOUT SAFETY SWITCH Vo™
2980 wrenc ight.
£p : : : . 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 T h 1
02 prevent abrasion of the insulated conductors. —
e b1t top, ong thread A SERVICE SUPPORT TYPE SF & SP
WwoEw 11.Shop drawings are not required for service support structure unless specifically stated Yo" X 13 UNC. Install H = Py
Zhon elsewhere or directed by the Engineer. Yank ground fitting, ' HH - . ﬁ A n ol P
= _C .
g g+ varies conn?CT elecfrlcol t f (.|_|.) U UU gy K.u.)
— ey | | service grounding ! [ : e —
a xo [ | electrode conductor. [ : i . '\ ™
M M See Note 7. ! : = 5" thick /2" expansion :
o« — o I ! J concrete joint material ©
] ] Rebar I pad (class C <
I )
Q Center of meter \ | Anchor concrete and
SAFETY socket 60" typical I Bol+t 6" X 6" %6
SWITCH = above grade. | wire mesh) ——
VETER (Verify with utility) SH]
o« - FRONT VIEW
T Dimension varies
A, Threaded INSET A INSE B install only as '
C o o boss vori - . wide as required
| ies Service to accommodate
Enclosur 1
RMC | l«—— Steel post I'v' o Safety ~ closure equipment
SERVICE Channel Strut [ - ] » switch s
—]|ENCLOSURE f ntin ] ] B (wnen 8| ¢ TOP VIEW
= |/ for monting readires— Jf:
Number of struts — SERVICE Inset A £ = SERVICE SUPPORT TY SF (0O) & SF (U)
/ as needed to METER g -
securely mount - || ENCLOSURE": o™
. [ » .
_— ment — — - Traffic
— 1 = equipme o2 - o §® Operations
- Inset A ~|g 3/4" dio. ) Division
T L] N 2 i I Texas Department of Transportation Standard
20" L 1 [ oy K gy T gy 3 l®| )’ g
min. ~H Inset B — e . é N
K [«
- = 3]
=3 | 1nset 5 5 ELECTRICAL DETAILS
q i b Sh'c(i:l??-y SE Rv l CE SUPPORT
freet 2 24 io. x as°  sto. x 36" B TYPES SF & SP
foundat ion W "\ 12=4 glg-_ X zﬁ#sdep*h n
4-#5 reinforcing - - oundation 4-
bors ond #2 spiral reinforcing bors L Hook ED(T7)-14
W nd #2 spira
WITH SAFETY SWITCH at 6" piteh (typ.)  WITHOUT SAFETY SWITCH ?erp.) seiee oiteh fie: | ed7-14.dgn on: TXDOT_[cx TxDOT [ows TxDOT [exs Tx00T
FRONT VIEW WITH SAFETY SWITCH HOOKED ANCHOR DETAIL ©71xDOT Octaber 2014 CONT [sECT 308 HIGHWAY
- REVISIONS 642757 001 us 67
[P T} -
2 SERVICE SUPPORT TYPE SF (U) UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE oSt oty SHEET MO,
aw 23 BROWN 3Q
716
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TRAFFIC SIGNAL NOTES

White insulation or

1. Do not pass luminaire conductors through the signal controller cabinet. color code 6" of

25 . . . . neutral conducfor'§

o 2. Include an equipment grounding conductor in all conduits throughout insulation with white

"6%', the electrical system. Bond all exposed metal parts to the gr‘oundlng To?e where conductor

2 conductor. exits weatherhead.

+ 0 .

§°8| 3. Provide roadway luminaires, when required, in accordance with the Red insulation or

2> material and construction sections of Item 610, "Roadway Il lumination color code 6" length

g+ Assemblies, " except for performance testing of luminaires. Test of Line 1 or Line 2

o5 installed roadway luminaires for proper operation as a part of the conductor’s insulation

Z‘;g associated traffic signal system test. with red tape where

ey i conductor exits the

:_-EU 4, If internally illuminated street name signs are approved for use, Eﬁ:ﬁgﬁﬁe__ weatherhead. Conductor

2355 ground the fixture to the pole with a 12 AWG green XHHW conductor. slack length, 12" min.,

=% 18" max.

§§3 5. Bond anchor bolts to rebar cage in two locations using #3 bars or

53¢ 6 AWG stronded copper conductors. Use |isted mechanical connectors 120/240 Vot

o0, zaiec_jlfor embedment in concrete. See TXDOT standard TS-FD for further 3 Wire

asy etails.

oCco

coB| 6. Drit1 ang top signol poles for Yz in. X 13 UNC tonk ground fitting.

gf::!“_ Provide and install tank ground fitting 4 in. to 6 in. directly below

£@o electrical service enclosure. Provide properly sized hole through the A ‘J="

20w bottom of the enclosure for the service grounding electrode conductor. Q%

uE Connect -'rhe'elec-rricol servic? groundhjg elec‘rroc_ie conductor to the tank a4l =

F4=F] ground fitting. Ensufe elec+r|c0! service grounding electrode conductor TH

XL is as short and straight as possible from the enclosure to the tank d

=5 ground fitting. See Inset A detail for further information. Size service -L |

q;‘q';f entrance conduit and branch circuit conduit as shown in the plans.

>y

:§§ 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 4

oL to bonds using two-bolt brackets. Install brockets near top ond bottom of I .

g=0 each enclosure. Install properly sized stainless steel washers on each bol+t ID""' I1, fop and thread

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

33° signal pole for attaching conduit. O-— Meter tank ground fitting,

oLe See Note 7 conn(_ac+ elec+rlcol

L2291 8. Conduct pull tests and insulation resistance tests on all illumination and service grounding

o6 power conductors as required in Item 620 "Electrical Conductors" and ED(3). electrode conductor

5°% To prevent electronics damage, do mot conduct insulation resistance tests l«— service See Note 6

gég‘j on traffic signal cables after termination. Enclosure a ~
Bt . See Note 7 See layout
080 9. kgcl;hcejl;izrgg:o?:gizl?ggigglf down all ground box covers before applying power ‘ st:uee-rT fo|l—
X . signal pole
¥ _ o 1 type ——MMMMm
« 25]10. Terminate conduits entering the top of enclosures with a conduit-sealing hub Inset A P

°.,2 or threaded boss such as meter hub. Install a grounding bushing on all metal — See TS-CF standard
2882 conduits not connected to conduit-sealing hub or threaded boss. Bond the for controller
WwoEw grounding bushing to the ground bus with a bonding jumper. Seal all conduits foundation details,
2202 entering enclosures with duct seal or expanding foam. Do not use silicone to L INSET A number of required
a-of seal conduit ends. - Bushing conduits, gnd(oroundéng tround |
w € requirements (see side roun /
a =% 11. For all conduits, ensure the burial depth is a minimum of 18". Ensure the Er:dBﬂ-lrﬂng view) box

minimum burial depth for conduit placed under a roadway is 24". T =

R
R
R

AN | S S AT N RN RN NI S S S I S S AN R R Y O I S SIS TSI e 1 RRE N~ N NP NI
A R A I I S I I I S I O S S R R R R R R R R R AR
RN \,,\,,\\,,} D N R R

N

See Note 11 Ground box

(see side view)

Yz
ALY X
XTI
W/\\ Conduits (See
layout sheet
for details)

See TS-FD standard
sheet for foundation
and conduit details——

SIGNAL POLE WITH SERVICE

Type T electrical service mounted

on signal pole shown as an example.
See electrical detagils, layout sheets,
and electrical service data chart for

SIGNAL CONTROLLER SIGNAL POLE

|
I fo

additional details. FRONT VIEW
§® Traffic
= Operations
h ) I Texas Department of Transportation s”,;‘;’,ﬁ,’;’fd

AN N

ELECTRICAL DETAILS
TYPICAL TRAFFIC SIGNAL
SYSTEM DETAILS

ED(8)-14

See TS-CF standard for
conduit and grounding
requirements. See |ayout
sheets for ground box
locations and any additional
conduits that are required.

N

SIGNAL CONTROLLER
SIDE VIEW

FILE: ed8-14.dgn onv: TxDOT [ck TxDOT Jows TxDOT [cxs TxDOT
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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

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)" aond Item 628 "Electrical Services. "Provide pedestal electrical services as
listed on the Material Producers list (MPL) on the Department’'s web site under (:) - — —
"Roadway [l lumination and Electrical Supplies," Item 628. Ensure all mounting

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

No warranty of any

TxDOT assumes no responsibility for the conversion

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
Item 420, "Concrete Substructures, " except that concrete will not be paid for directly
but is considered subsidiary to I[tem 628.

o~
-

= = =
@\‘ ; g
4, Provide #4 reinforcing steel for foundations in accordance with Item 440, "Reinforcement I §§rh_““--——Equipmen+ Mount ing
for Concrete. A E — |: 3 A ®\“| Sl Studs (as required)
j— j— Ce— ]| (:)
5. Install Y2 in. X 2 Y% in. minimum length concrete single expansion type anchors for E f— |: 3 ! "
mounting pedestal enclosure to foundation. Anchor location to match mounting holes in _— _— — ! (:) g"
each corner of enclosure. Secure each of the four corners of the pedestal enclosure to H\\\\\“1:) ! j" || —Equipment Mounting
the anchors in +he.foundo+|on with a2 in. galvanized or stainless steel machine thread ‘ 1F;F :F;f 6" C:y//’ I ;ﬂf”” Studs (as required)
bolt, a properly sized locknut and a flat washer. . ox 0 0 I Il
mg [ | & | min. ——————See anchor I IFFﬁ? Bell End Fittings
6. Finish top of concrete foundation in @ neat and workmanl|ike manner. If leveling washers T r | ar o or Grounding
(a]

are used, ensure no more than ! in. gap at any corner. Do not exceed a maximum dip or
rise in the foundation of Y3 in. per foot. When properly instal led, ensure the top of
the service enclosure is level front to back and side to side within !4 in. Repair
rocking or movement of the service enclosure at no additional cost to the department.

NS bolt detial L
0 LN __h-__—“““-———________ 1 gL Bushings

—— 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 - 7 LOAD SIDE CONDUIT
extension conduits are metal, grounding bushings must be installed with a bonding jumper

: LOAD SIDE CONDUIT
properly terminated. y . Size and number O ”

of conduits |
H,L—.

determined by
plan details

I
| LINE SIDE CONDUIT

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
b} TYPE C shown, TYPE A similar except that TYPE A shall have
4] 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 v 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)
3 5 . . 5 | Hinged Deadfront Trim
2$égfor0|ng 6 |Lood Side Conduit Trim
i B 7 |Line Side Conduit Area -
- R ® Traffic
° ! LINE | X 8 |Utility Access Door, with handle ;’ Operations
o @ o @ = 9 | Pedestal Door I Texas Department of Transportation s",;‘;’,ﬁ,’gfd
LOAD(::EOAD 10 | Hinged Meter Access
S , 11 | Control Station (H-O-A Switch)
12 | Main Disconnect ELECTRchL DETAlLS
- - - - T 13 |Branch Circuit Breakers TR A R PP RT
14 | Copper Clad Ground Rod - 5/8" X 10’ IE;ESES;&LLSEEVYéEETEgE gs
SECTION A-A ANCHOR BOLT DETAIL FlLEs ed9-14.dgn onv: TxDOT [ck TxDOT Jows TxDOT [cxs TxDOT
©7TxD0T October 2014 conT [secT 408 HIGHWAY
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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

TIMBER POLE (TP)SERVICE SUPPORT NOTES

1. Ensure electrical service support is a class
5 treated timber pole as per Item 627 "Treated

g Timber Poles." Embed timber pole to depth
- required in Item 627.
(o]
2> 2. Conduit and electrical conductors attached
5 to the electrical service pole and underground
c within 12 in. of service pole are not paid
g for directly but aore subsidiory to the electrial
service.
2
3. Install pole-top mounted photocell (T) on

north side of pole, or in service enclosure

TxDOT assumes no responsibility for the conversion

Safety switch (when required)
Meter (when required)

Service enclosure

QO

6 AWG bare grounding electrode

ground rod - drive ground rod
to @ depth of 2 in. to 4 in.
below grade.

Pole brand

less

conductor in ', in. PVC to must be

ground rod - extend ', in. PVC 5 or

6 in. underground. above grade
5% in. x 8 ft. Copper clad

p
v
=]
]
hat
5
j
K
§ 2 (E) as required. See Electrical Service Data
+ chart in plan set.
825
2% 4, Gain pole as required to provide flat surface
§ ; for each channel. Gain timber pole to % in.
a,e max. depth and 1 % in. max. height. Gain
o g pole in a neat and workmanlike manner.
g © 5. Mount meter and service equipment on stainless
c 5 steel or galvanized channel (Unistrut, Kindorf,
20w or equal). Provide channel sized 1 in. t0 3 % in.
usg max imum depth, and 1/, in. to 1% in. maximum
-4 width. File smooth the cut ends of galvanized
X g channel and paint with zinc rich paint before
-+ instal ling on pole. Secure each channel section
B to timber pole with two galvanized or SS lag
2ot bolts, Y4 in. minimum diameter by 1Y% in.
:§§ minimum length. Use a galvanized or SS flat
o+ washer on each lag bolt. Do not stack channel.
oL L
g=2 6. When excess length must be trimmed from poles,
§3L trim from the top end only.
38°
oL v
I+
“wQao
2a ,/S:)
Pl
vCco
L O
'gLL
§3§ 2" 10 6"
. . 4" typ.
:Eg (:) Class 5 pole, height as required yP
i I
* P (:) Service drop from utility company Point of
“~00
6203 (attached below weatherhead) ot tachment
. ©0 0 to be below
Q‘BE*J, @ Service conduit (RMC)and service weatherhead
2202 entrance conductors - One Red, I
aFuE One Black, One White (See Electrical
E '5"6 Service Data)

—

i{‘

conductor with non-conductive

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

Bushing

(:) RMC same size as branch circuit E;dBell
condui t. Fitting

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

C) When required by the serving fyp_ £
utility provide bare 6 AWG @
copper conductor. Run wire 8
from pole top to butt wrap 8
or copper butt plate. Protect 5

18"
Min.

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

—®

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

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 small but conspicuous.

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

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

Furnish and install galvanized or stainless steel channel strut 1 Y, in.

or 1 % in. wide by 1 in. up to 3 ¥% in. deep (Unistrut, Kindorf, B-Iine
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 as 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 N I | N M M
¢ 2" to 6" (4" typ.)
neutral conductor’s T .
insulagtion with 6" to 12" ;74 éAS :g?g;red :rogl:owed
white tape where I y utility company
conductor exits
the weatherhead.
Red insulation or 25’ measured from grade.
c?'ff co?e 6 L!eng;h Circumstances may require the
or Line | or Line 2, electrical service support
conductor’s insulation Yo be taller than the 25°
"“:Z red Tope wnere shown, check with utility
¢onductor exits before installing
the weatherhead. RMC
Conductor slack .
length, 12" min., Service
18" max. | ,///’///F_Enclosure
Safety SwiTch Pole marking
(when required)— //,/////_.cpprox. pH
] |, above ground
CH line.
o
z ////////f—See Detail A
e Extend 1/2"
PVC 6"
below grade
Bushing
or Bell
n End Fitting
e . = c
c 3 LIE
£l2s | ===k
S|aangr = T_ PVC, or other
S-lse. 29 4 | —R™mC conduit type
ED 00600 e as shown on
ES5(86. Co A4 e to10" layout
s3[22a%" iIE
R . round R
i 2 =~ grouns fos
dia. hole ;" to 4"

Concrete Pole below grade

TYP

60"

min.

42"

Safety switch
(when required)

to conduit

Max imum 3
strap

Service

Enclosure

Detail

| 6" to

Min. 24"—// \\\—Concre+e

RMC el 1 —~

Underground
conduit as

per utility
requirements

dia. hole

Pole

10"

A

xtend Y2" PVC
6" below grade

round Rod
5/8" x 8°
2" to 4"
below grade

4 :Ic'
| -—
s
_*\\—PVC, or other

conduit type
as shown on
layout

Bushing
or Bell
End Fitting

CONCRETE SERVICE SUPPORT

Underground (U)

Side View

DETAIL A

See Note T.
that has been cut,

Top V

Ensure

iew

Before installing channel
file sharp edges aond
paint with zinc-rich paint.

there is no paint splatter on the pole.

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

oc,

ELECTRICAL DETAILS
SERVICE SUPPORT
TYPES GC,

ED(10)-14

& TP

(:) FILE: ed!0-14.dgn on: TxDOT _[cks TXDOT [ow: TxDOT _[ck: TxDOT

When required by utility, cut ©Tx00T October 2014 conT |sEcT 208 HIGHWAY
CONCRETE SERVICE SUPPORT

2 enhance roin run ot SERVICE SUPPORT TYPE TP (0) S % i Y

i . Overhead (0) pIST COUNTY SHEET NO.
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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

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 listed on the Material >ny&>»§/ D . }
25 Producer List (MPL) on the Department web site under "Roadway IIlumination and Electrical V§Q§%g2§é ' .
S-2 Supplies" Item 622. N -
5§ Y0
:g 2. Provide High-Density Polyethylene (HDPE) conduit in accordance with DMS 11060 and ?g§%>\"> b
£ Item 618, "Conduit." Provide HDPE as Ilisted on the MPL on the Department web site under . 9<27<a Lo
S "Roadway Il luminotion and Electrical Supplies,” Item 618. é Ezgzg g o 3 to 6"
LC \ i J TOo o
g: 3. Supply duct cable with @ minimum 2 in. diameter, unless otherwise shown in the plans. - 2><2. B PVC Bell End
28 Provide duct cable ond HDPE conduit as shown by descriptive code or on the plans. © 2529_ o Fitting
- Bend duct cable ond HDPE conduit o0s recommended by the monufacturer, with o minimum >Q$K N o
* bending radius of 26 in. for 2 in. duct. Follow manufacturers’ recommendations when ¢2§/ O T thDu(:K) . L.
= handl ing duct cable and HDPE conduit reels and during installation of duct cable and N SN C)OQBC) o(:)O‘DC)3 O %g?% Aggregate bed is to be a minimum,
5 HDPE conduit. >,\\> o) O%OO OOOOO OOOO of 9 inches deep, placed under and
) O 8 DN a0 )0 o, OO0 %:)C)OO not in the ground box. Ensure the
§ 4. Do not splice conductors within duct cable or HDPE conduit. Couple duct cable and HDPE - :: :: CJC:)()C)C) C)C:%: aggregate does not encroach into
2 entering a ground box or foundation to a PVC elbow. When galvanized steel RMC elbows Eanl E 2(N\O C)C)(BC)O(BCD the interior of the box.
I are called for in the plans and any portion of the RMC elbow is buried less than 18" = I
e from possible contact, ground the RMC elbow.
o Duct Cable/HDPE
g 5. Furnish and install duct cable with factory installed conductors, sized as shown in the Duct Cable/HDPE PVC Elbow
2 plans and as required by the National Electrical Code (NEC). The NEC contains specific to PVC Conduit
e requirements for duct cable in Article, "Nonmetallic Underground Conduit with Conductors: Coupling
. Type NUCC.
< 6. When conduit casing is called for in the plans, extend duct cable or HDPE conduit
- through the conduit casing in one continuous length without connection to the casing. DUCT CABLE/HDPE AT GROUND Box

When the upper end of aon RMC
Ell does not enter the ground
box, it may be extended with
a SCH-40 PVC conduit nipple
ond bell end, provided there
is g minimum of 18" of cover
over all parts of the elbow.

7. Seal the ends of duct cable or HDPE conduit with duct seal, expandable foam, or other
approved method after completing the pull tests required by Item 622.

8. Provide minimum cover of 24 in. under roadways, 18 in. in other locations, or as shown
on the plans.

9. Furnish and install Iisted fittings to couple duct cable or HDPE conduit to other types If not, a rigid extension and
of conduit. Duct cable and HDPE conduit may be field-threaded and spliced with PVC or Bell eng ground bushing is required.
RMC threaded coupl ings; connected with Ilisted tie-wrap fittings; connected using |isted Fitting
coupl ing made of HDPE with stainless steel external banding clamps and locking rings;
connected with approved electrofusion conduit couplings; or connected using an approved
chemical fusion method using an epoxy or adhesive specifically designed for HDPE PVC
couplings and connectors all installed in accordance with their manufacturer’s ex+ension—————§? 1"-3" exposed
instructions. Do not use PVC glue on HDPE. Do not use water pipe fittings, or connect - —

TR 2" min., from top of
drill shaft to RMC

conduit with heat shrink tubing. Couple duct to
conduit elbow at
foundations.
Ensure conductors
extend into pole

RMC elbow

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.

& base. Do not splice
= conductors in
§ condui t.
4] Ground rods are not
) shown on this standard
sheet, but may be
required elsewhere
in plans.
8 S Drill shaft foundation
= = Class A Concrete
Duct Cable/HDPE — = = —<—— PVC Conduit
= . =
o)
HDPE External band
coupl ing clamps and
body locking rings.
I RO LGRS
N AR
X M
DUCT CABLE/HDPE TO PVC W
\ 3‘,® Traffic
X = Operations
Casing I Texas Department of Transportation s”,;‘;’,ﬁ,’;’fd
Duct Cable/HDPE Rigid Coupling _\

e - ELECTRICAL DETAILS

=
DUCT CABLE/
C t backfill
Listed Bored // £T$mﬁ&émww HDPE CONDUIT
Nonmetal | ic ‘\\“\—Rigid Metal lic Conduit Condui+t casing prior to placing
iquidti duct cable, to prevent
Comector kinking. erev ED(11)-14

FILE: edl1-14.dgn onv: TxDOT [ck TxDOT Jows TxDOT [cxs TxDOT
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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

2. Supply o marine grade botteries with covers. Secure the morine grade batteries with
covers to the stainless steel rack in the bottom of the ground box with tie down straps.

BATTERY BOX GROUND BOXES NOTES 30 %a
A. MATERIALS — Y
oy
© 1. Provide polymer concrete or fiberglass reinforced plastic (FRP) battery box ground box 1 ]
‘S ond cover in accordance with Departmental Moterial Specification (DMS) 11071 "Battery / \
> Box Ground Boxes." Bottery box will accommodate up to 4 botteries, each measuring \
*g 8 in. x 13.5 in. x 10 in. (Wx L x D). Label battery box ground box cover in occordance /
e with DMS 11071, @
=}
H
[o)
z

— 3¢

OPEN

L <
17 ;/4..

B. CONSTRUCTION METHODS

1. Ensure conduit entry will not interfere with placement of the batteries in the battery

and setting battery box ground box. Provide Grade 3 or 4 coarse aggregate as shown on
Table 2 of Item 302 "Aggregates for Surface Treatments."” Ensure the aggregate bed is
in place and is a minimum of 9 in. deep prior to setting the box. Install battery box
ground box on top of aggregate. — Y

box ground box. /@
2. Remove all gravel and dirt from conduit. Caop all conduits prior to placing aggregate /

TxDOT assumes no responsibility for the conversion

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

3. Cast battery box aprons in place. Reinforcing steel may be field bent. Ensure the depth
of concrete for the apron extends from finished grade to the top of the aoggregate bed BATTERY Box TOP VIEw
under the box. Battery box ground box aprons, including concrete and reinforcing steel,
are subsidiary to battery box ground boxes when called for by descriptive code.

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

E Fiberglass
] " .
3 4, Bolt covers down when not working in battery box ground boxes. Keep bolt holes in the | 30 ¥a | ;?égi?gcgg
‘56 box clear of dirt. po | ymer
< Bar "A" concrete
b Reinforcing steel - \ body
| A s
F] —___1_7 | . m
z 0" (Typ) |~~~ T T T T T 7 -
c \
: .f ) | |
L
o 10" | [ 1
N A | A 31 Yy | -
(typ.) 2 ~| =
15 | I ~ @
] 1 | ! r <
= | -
y ' I ?
N H
g | | Ground /— %" © HOLES
1} - | )
E [ 2"_— box | j—! o o [} (-] (-] (-]
fl -— ~ o ‘ J L ]
aecr 0 —--—=—-—--- - 1Y, "_1
o T 2 3/2"|3/2"3/2"| 372" 3/2"|3/2"| 4/2"
2" 1
PLAN VIEW
Battery Box SECTION X-X

Ground box

No. 3
Reinforcing
steel
¢ TN N M
SR TRRR 17 %,
RAVN >/\/2\//\/ Apron-Ful |
Class A 2 >\« .->/\\/\\ Depth of box
Concrete \//\\_ , . {<\\/
Apron %v%—i s RO -
s AS—+ S
N X 9" Aggregate o
LK N LD
TR P //\;_ 15 V" |
k 1
KRR TARANAN " N ® Traffi
ANVAVAVAVANNIAVA | . raffic
. TNV i 18 Y2 ~| s ;’ Operations
Conduit or N Division
duct cable <!| — I 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.
@ [nstal |l bushing or bell end fitting on the upper end ED ( ] 2) - ] 4
of all ells, -
SECTION Y-Y FILE: ed12-14. dgn onv: TxDOT [ck TxDOT Jows TxDOT [cxs TxDOT
@ [nstall all conduits in @ neat and workmanlike manner. ©TxDOT_October 2014 CONT | SECT 408 HIGHWAY
[ REVISIONS 6427 57 001 us 67
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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

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."
° 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
t poles and luminaires located near overhead electrical |ines using established industry and utility safety practices and c. Level and Plumb
g 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 |isted by Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such as 9. Construct Iuminaire 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. Foaulty 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 Iluminaires is 150W HPS or 150W EQ LED.

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

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

TxDOT assumes no responsibility for the conversion

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 and 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 thaon 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 drawing 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 . . .
instal Io+?on in accordance with the 6th edition (2013) of the AASHTO Design Specifications. For transformer Decorative LED L 'gh'“ng Notes:
base poles, include transformer base and connecting hardware in calculations and shop drawing submittals.
Structurally test all transformer bases to resist the theoretical plaostic moment capacity of the pole. Submit 1. LED Drivers in Remote Outdoor enclosures (for drivers
certification of the plastic moment load test and FHWA breakaway requirement fest 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, manufacturer’'s name, ond 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.
3 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 l|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 lumingires. In each pole, connect lumingires to the breagkaway 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 following procedure: drivers or electronic equipment TYPICAL WIRING DIAGRAM
LUMINAIRES SERVED AT 480V ON 240/480 VOLT
a. Anchor Bolt Tightening. e. For drivers mounted on back wall of enclosure, mount SERVICE OR LUMINAIRES SERVED AT 240V FOR
enclosure on 1 5/8" strut or other standoff to dissipate 120/240 VOLT SERVICE.
i. Coat the threads of the anchor bolts with electrically conductive Iubricant. heat, or mount driver to side of the enclosure or to

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

under 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 each at Tcase of 65C or higher.

is hand-tight against the washer. ® Traffic

‘ < 1 %" Strut g E,S_afe.ty

iv. Using a torque wrench, tighten each nut to 150 ft-Ib. Uniform contact is required between the foundation and ITexas Department of Transportation s,;‘;’,ﬁ,’g:’d

the T-base in the corner regions of the T-base, and all corner gaps must be closed after applying torque. If P51 O

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 lLLUMINAT 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 R I D (l ) _20
. . . . . IQI IQI FILE: ridi-20.dgn oN: [ex: [ow: [exs
i. Erect pole over T-base with crane. Coat bolts, nuts, washers, and lock washers with electrically conductive
lubricant. . . ©T1xDOT  January 2007 CONT [sECT 408 HIGHWAY
“ o Driver Spacing In Remote Enclosure REVISIONS 6427/57] 001 US 67
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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

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 . " :
MOUNT ING CIRC BOLT Foundations, " unless otherwise shown on the plans.

When shown on the H HT _
4" concrete riprap plans 4" concrete EIG Shae Bose T-Base SIZE 2. Erect roodway illumination aossembly poles plumb ond true. Form aond level

with 6"x 6" riprap with 6"x 6" <40 f+t. 13 in. 14 in. ;éq.x the top 6" of the foundation so the pole will be plumb. Use leveling
(W2.9 x W2.9) 1V:6H or " (W2.9 x W2.9) 1n. nuts to plumb shoe base poles. Do not use shims or leveling nuts under

welded wire fabric flatter 174 welded wire fabric _ . 1 1 Yain, transformer bases. Do not grout between baseplate and the foundation.
reinforcement foreslope :2%2i2 reinforcement 40750 *H- s 'T/ain] x 30in. ¢ g I

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

Foundation

Conduit ht. even with

2" (+1.0) ////rfinished TABLE 2 4, Use appropriate class of concrete as specified in Items 416 and 432.
grade Concrete for riprap may be upgraded to Class C at no extra cost to the

—— 1/ TG /75 T RECOMMENDED FOUNDATION
LENGTHS Department.

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

No warranty of any

Foundation even with
finished grade on downhill
side of foundation.

Level Conduit ht.
\2/4“\ finish | 2" (+1.0)

N
I
A

I

I

|

Min.

Riprap will be paid for under Item 432.
MOUNT ING TEXAS CONE PENETROMETER prap P
N Blows/f+t

HEIGHT o 5 70 6. Locate breakawady roadway illumination assemblies as shown in the placement
table, unless otherwise dimensioned on the plans. Protect non-breokaway
<20 ft. X 6’ X illumination assemblies from vehicular impact (i.e. 2.5 ft. behind guard
- rail or mounted on traffic barrier), or located outside the clear zone,
Temp | ate >20 ft. 8 6 6 except that 2.5 ft. from curb face is minimum desired for Iight poles on
to 30 ft. city streets, 45 mph or less. See Roadway Design Manual for further
>30 ft. 8 8’ 6 information.
2" minimum to 40 f+t.
(Typical) >40 ft. , , , 7. Use 4 hold down and 4 connecting washers on transformer base poles as
to 50 f+t. 10 8 6 recommended by the manufacturer ond supplied with base.

N—6 - #4 Bars

18"

Min.

SEE PLANS

18"

TxDOT assumes no responsibility for the conversion

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

SEE PLANS

Conduit Template

N E— l—f/+—l+l—l

2" minimum

/ ~H (Typical)
30"

[__ top and bottom.
#3 at 6" pitch, TABLE 3 9. Conduit location in foundations is critical for breakaway devices. Place

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

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

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

SHOWING SLOPED GRADE SHOWING CONSTANT GRADE 11.

Cover

[ 8. Install o minimum of 2 conduits in each foundation. See lighting layout
#3 at 6" pitch, sheets for locations of foundations with more than 2 conduits. Cap unused
2 flat turns conduits in foundations on both ends.

o

Cover
(Typ)

2"

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

4 Anchor
Bolts

* or as close to ROW
| | Top of TABLE 4 line as is practical

Hex nut . . Foundation—
Lock washer | Lock washer — BREAKAWAY POLE PLACEMENT (See note 6) v% provide 2/5 of the
luminaire mounting

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

Conduit (See plans Baseplate Hex nut
for conduit size. : " Ho I ddown

CLASSIFICATION TO FACE OF TRANSFORMER BASE) pole for "falling
areqa" to prevent

Match duct cable | |wGsher-———
' Freeway Mainlanes 15 ft. (minimum and encrogchment on

size if used. See
ED standard sheets.)
(roadway with full .
control of access) typical) from lane edge the other travel

/ lanes. See design

 E— All curbed, 45 mph 2.5 ft. minimum (15 ft. H i
Flat washer| ’ P ni guidelines.
- _* Hex nut :

or less design speed desirable) from curb face
e S e — - All others 10 f+. minimum*(15 f+t,

172" Typ 7] t_f;4ﬁ = P TI PPV T

3/4" mox ————— 172" moy’ ]

6 - #4 Bars

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

L

Shoe Base
Foundation

M5 374" (+1/4")

- desirable) from lane edge

Tied to
rebar cage
see note 10

52223‘,® Traffic
- ékﬂ#y
I Texas Department of Transportation s,;‘;’,ﬁ,’;’fd

When required -

4" concrete riprap L r

Grade break

“(’J«Ef’gsi"wg. CI 2" lines ROADWAY
Pelnforcemant e ILLUMINATION

DETAILS
(RDWY ILLUM FOUNDATIONS)

SHOE BASE ESTIZ?SQETQ% ) T-BASE
ee andar
RID(2)-20
FILE: rid2-20. dgn ON: |cxx |owx |cxx
FOUNDATION DETAIL ANCHOR BOLT DETAIL ©TxD0T  January 2007 CconT |[sECT 408 HIGHWAY
gy - REVISIONS 6427/ 57 001 us 67
E‘E 12-'23) 23 BROWN 3L
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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

4 - % GENERAL NOTES:
Drill 10" voy- 2 B " (2" RMC) Uy 1/, m
length as Holes |‘—’| éochUwBﬁ:r' |s A2 A. ALL 150 watt HPS and 150 watt equivalent LED Luminaires

3 sides required x‘o— 2 nylon throat RN 3 %" (2 /2" RMC) VI, 82" |1 /2" . . . . .

(Typ) o o0 SS lock nut | T 0 | 1. Luminaire locations, conduit and conductor sizes and routing are
25 o ey % : 2 - ¥ i typical and diagrammatic only. See project layout sheets for
S-2 : : 2 flat washers, N 4 & .~ 7 L] specific details.
W ? Recess ~ e 2 lock washers P H B'L?-I | )ﬂ;. &
06 384" dig. X B B i =4 . . . " [

z N = " _ N 2. Conduit will be paid for under Item 618 Conduit" and conductors
76, 1#2" depth N ) Saddle 2~ | | T4 %" Holes ~ 2 will be paid for under I[tem 620, "Elec‘rl'*icol Conductors, " unless
cow Drill N
S 4 C 1 V2 " N C ri otherwise shown on the plans.

k. (Typ) 1Y 5 _+_ + Holes L]
g"_‘{-’ Saddles (4 Required) " (Typ) 'y W : 3. Adjust conduit in saddles to place fixture height and orientation

. - 1 " 1 " 1 "

298 sized for 2" RMC Dr| || s required N 9 Y2 /2 9 Y, as required. See fixture orientation detail and plans. Where

>ﬁ§ Holes for Saddles CLAMP DETAIL PLAN VIEW _ practicable, place luminaires so the bottom of luminaire is above
R (2 Req’d) the bottom of the beam, maximum of 3 in. (See detail UNDERPASS
522 SECTION A-A MOUNTING PLATE FRONT SIDE LIGHTING ARM TYPE 2)

bl (ASTM A-36 or better) .
gag 4. Except as noted, galvanize all structural steel and exposed
<63 y— BRACKET DETAIL bolts, nuts, and washers in accordance with Item 445
guov got_:h/aw/ q'f;y I%%Hs' Make from !Y," plate (ASTM A-36 or better) "Galvanizing".

LW
a
028 ;:zo?*rl(ljgﬁkwg:;er Liquid +ight 5. Fabrication of brackets and support arms will not be paid for
£,6 T 6 p" N quic 719 directly but is subsidiary to Item 610, "Roadway Il lumination
c 89 (Typ) ) S 2 Drill %" dio. 4] D Flexible Assembl ies. "
%5’»‘5 Top of I/—RMC gzoun-:_h.'nCK \ Hole for pin v - Metal

; " L .
58, Bent Caop | pront 9 12 3 <—-| E?nd‘)""r 6. Install a heavy duty NEMA 3R fused disconnect or breaker enclosure
S.* _\ 3 1 1T BEAM o yp roted at 30 omps and 480 volts to switch underpaoss luminaires as
w32 Radius - Rotate as L | ¥, " RMC to shown on plans, with at least one per bridge circuit. Install
gxpe A = adiu necessary 9 . Type 2 Luminaire 20 amp time-delay fuses or inverse-time circuit breakers. Mount
o L = - to place . N disconnect or breaker enclosure 10 ft+. (min) above grade on columns
R - 4 7 fixture Luminaire £ 9 Yy \ / or bent caps as approved by the Department. Modify disconnect to
2ot ~ perpendicular by Radius allow padlocking in the "ON" ond "OFF" positions. Padlocks and
+88 / (] to roadway __ 1t J¢s disconnect switches or circuit breakers for underpass fixtures
2pc — _— e will not be paid for directly but are subsidiary to the various

2 bid items of the contract.
oL L
35 1= - PLAN VIEW SIDE PLAN VIEW _ ,

SOy H £ . . / / 7. Conduit on columns, caps, and slab is shown surface mounted. For
38° = goupl 'ng, CO”ELI“* FIXTURE new columns and caps, embed PVC conduit in concrete. Bond and
ng J cggﬁggzércnd ex ORIENTATION ARM DETAIL ground metal junction boxes and conduift.

- E Bottom of

Eg‘:q Bent Cap Connect conduit on tapered B. TYPE 1

<] section of beam.

Y PI%?I;EI;EQ KIEW END VIEW (See note C.2) 2,2 %" Dio. fhru-bolts 3 - No. 12 X . 1. Provide 2 in. rigid metal conduit (2.375" 0.D., 0.146" wall) for

* equire or eac in 7a" or Type 1 arm shaft.

*:55*6 (See Note A.3) %" I/Dio. bol+ w/+1 |'21y1L<IJn++hrog+' lock Branch Circuit T\“Eused P
22=Y) (45" Min), w/ nut, at washers, runs from fused isconnect 2. Use 3% i tainl teel - .
=X+ . - . g in. stainless steel bolt or stud non-epoxy type expansion
£ o UNDERPASS LIGHTING ARM SS Cotter Pin 1 lock washer disconnect to \“\‘ anchors for concrete for Type 1 mounting. Except as noted, provide
« &5 underpass an allowable 2650 Ibs minimum pul I-out force (after consideration
48 Luminaires of adjustment factors for edge distance and bolt spacing) for each
gabs £ See Clamp anchor. Install each anchor to the embedment depth recommended by
5222 _g Detail il/iﬁ Min to Ground Box the manufacturer.
g o€ I 1w ax L_{ (As shown on - . T .
o u¥ 2 '/5"RMC - 3. Attach conduit to plate with 4 saddles, four % in. diameter
A . E|Reducina bushin CONDUIT DETAIL layout sheets) bolts, nylon throat lock nuts, and lock washers.
o xo Cast-in-place S educing bushing -
section Lumingire — al 9'Y2" Radius 2 C. TYPE 2
2"RMC 23 . . . e . " "
71 . ca 2 1. Provide 2 in. rigid metal conduit (2.375" O.D., 0.146" wall) or
[ , [ 1B Conduitr Fitfing (Typ) g Reducer provide a combination of 2 Y, in. (2.875" 0.D., 0.193" wall) and
T Appropriate 2 in. (2.375" 0.D., 0.146" wall) rigid metal conduits with a
L . 3 R ) L | Accessible reducing bushing as beam height stipulated for Type 2 arm shaft.
Liquid Tight (__ J—— 3" Max bottom of " N~ [l Conduit Body Field cutting and threading will be permitted. Paint cut and
Eleél?‘:'e Metal | / Beam FRONT fixture / - = ] 4 threaded areas with zinc rich paint after conduit is connected
onaui T 7 to adjacent fitting.
= / Z . . [ |
- | (Beom height greofer thon 54") 2. Connecting conduit may be strapped to tapered section only of
E? 3" Max or 3, 2 precast beams as shown. Anchor as approved by the Engineer.
even with Connect conduit on tapered 4" RMC or Maximum anchor depth is 1 in.
bottom of section of beam. /2" RMC
L f beam (See note C.2) 2 - %" Di bol + 3. Indiscriminate drilling into precast concrete beams may result
Coen’s, 1'?1' Io% S, in reduced beam strength. Use drilling location and method as
%" Di bol+ throat Iockynu-r directed by the Engineer. See Location of Underpass Lighting
("4 ./2.'.0,"/'1”? 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
— [Suting, for serving l =
. . i i b= See Clamp Strands Texas Department of Transportation e on
%" Liquid Tight glf)pgzé-re side g et 2 " Min to - 7 TABLE 5 I P: P Standard
Flexible Metal ‘® 4" Max i
Conaui witn 2 o1 Roius — = LOCATION OF UNDERPASS L IGHT ROADWAY
rip Loop c —— = / MOUNTING BRACKET TABLE
[v]
K 2"RMC —— SPAN MINIMUM I LLUMI NAT ION
) B= LENGTH DISTANCE
fifl AT DETAILS
3 Max) L vorrom of Jinimm pistance | 50 70 150" (UNDERPASS LIGHT FIXTURES)
FRONT fixture B;:eonJ (See Table Below)' 590 250"

RID(3)-20

(Beam height equal to or less than 54")

IN RD IL AM (U/P)X(TY D

FILE: rid3-20.dgn on: TxDOT _[cks TXDOT [ow: TxDOT _[ck: TxDOT
If brldr_glfn hos pre-cost panels eungdeer deck, IN RD IL AM (U/P)CTY 2 LOCATION OF UNDERPASS LIGHT MOUNTING BRACKET ©Tx00T _ May 2013 cont [sect] woe HIGHWAY
e REVISIONS 6427/57] 001 us 67
C 2-14
<2 UNDERPASS LIGHTING TYPE 1 UNDERPASS LIGHTING TYPE 2 L CCH BN th
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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

GENERAL NOTES:
TRANSFORMER
BASE TABLE 1. For mounting heights between those shown in
the table, use the values in the table for
e LP-1 Thick P )Tope ThKd 1Y% LP-1 ég’u:ef,;?ﬁ"ﬂ.éf*'ﬁhi, vee | g% | B the lorger mounting height.
g9 + Ve Ye Flat Washer, Lock
o O 7 A 7 72 Washer, & A 13" 14" 2. All breakaway bases shall meet the breakaway
o9 Connecting Washer requirements of the AASHTO Standard
5. Baseplate Thick j o Specifications for Structural Supports for
Eog Tube LP-2)=5s ¢ Mast Arm(s) B 15 17 Ya Highway Signs, Luminaires and Traffic Signals,
Leo ThK. Boseplate Thk. ¥ e 6th Edition (2013) and Interim Revisions
gre § Handhole Dim. B 1 2" Dia. Transformer Baseplate thereto, and shall have been tested by
gé'é _\\I . ?2';(9:9('1? ??_Zﬁségﬁ;er Vor thi Lok FHWA-approved methods. All bases shall have
2 i P
N Bolt — - | /[ Base Detail) Lp-2 Ho | d- down Washer been s+|:uc+urcul ly tested to resist 150% of
R Circle (0) < {P ' Washer the design moment.
Yo ° _7/_\
Q= C =
:-f;’)'; _§ o _% MG(S;f g . | 4% 3. Transformer bases shall be cast from aluminum,
3 rm(s = ) R @ I -
_:__:éé p9|e B,OS? g o {)K=JZ @ _f Bolt Circle ASIM E“?B or BZ6dAtI)Io¥h35§.O‘T6, orFo1'he||'_'|
ggt| O = ® Head (H.H.) bolts with four MR, nuter foor
] . " ( ea . H. olts wi our H.H. nuts, four
) : Handho | 1'-2 3 5 '
"';8. & Honanole % —9 /—_qz\rM?ST lock washers, four flat washers,and connecting
eco Bolt Hole | A\ g nd hold-down washer r nded by th
Enb Diameter Radiused or 17-5 Yo Pole Blos§ ) 44 a o own washers as recommende y e
2o Chamfered Dia. +Yg manufacturer, galvanized to ASTM A153 Class C
Las Corners , DETAIL A or D, or B695 Class 50, shall be provided with
o8 each transformer base for connecting the pole.
T S ASEPLATE CONCRETE TRAFLIC — oo e A e
P-X] adiused or oc uts sha e grade galvanized.
gx9 BASEPLATE BARRIER BASE BASEPLATE Chomfer ed Wosher ot
2 5 Corners Washer 4, Bases shall be stamped, incised or by other
P SHOE BASE BASEPLATE TABLE approved permanent means, marked to show
3¢ CONCRETE TRAFFIC BARRIER TRANSFORMER fggrico’rog's name or logo, aond model number
T8 Mo | BoLT BOLT HOLE BASE BASEPLATE TABLE T o '
32 HEIGHTS SQUARE | THICK L L BASE BASEPLATE Such information shall be placed in a readily
are (nominal) | CIRCLE DIAMETER MOUNTING . . . ;
= oming oHTS | POLE DIA@ DIM. A DIM. B seen location, inside or outside the base,
255 20°- 39 13" 13" 1 Y [NV (nominal) : : : . but shall not be placed on the door.
co* Connecting
gg‘é a0’ 15 15 ' A e 28" - 3% S T A 10" Ya® Wosher 5. Doors for transformer bases shall be made of
3‘23‘3 50’ 15" 15" 1 Yy 1 Yo 48’ 10 Yo" 7% Vo 13"+ V" plastic, fiberglass or other non-metallic
2 %g TRANSFORMER BASE BASEPLATE TABLE DETAIL B material approved by the Engineer and shall
vES MII“OEU[NGLITNSG BOLT | couart | THick |CONNECTING| BOLT HOLE | TRANSFOMER be attached with stainless steel screws or
S . thominaly | CIRCLE BOLT DIA. | DIAMETER | BASE TYPE Top Bol+t bolts. Transformer bases shall be cleaned
53¢ Anchor Bolt (A.B.) Dia. 20°- 39°| 13- 13" T Var - 1 Var A Circle . by grit blast cleaning after heat treatment.
ow£ P .
w5 L. . . I - - - - - - (B.C.) Certification by the manufacturer of heat
wSo Minimum 4" Thick — 40 5 15" |1 VY ' V2 B treatment shall be furnished with transformer
— X+ ~ . " " [y iy (/A 11 1
T2 . ;l: > 50 15 15 1% 1 1Y% B bases. The certification shall show the metal
:Eg :‘2‘; a?ﬁ?oﬁugglt;)w”zf 0 | o alloy and temper and that the base meets those
0,0 Washers and ) Lock 1 Ya requfr(lemen-_rs, chemical ond physical. Tht_a
2980 Washer at top per bolt .. Vo . Dia. certificotion shall also show the material ASTM
YoE® with upper ﬁnd galvanized 5 Minimum '4" Thick - o specification. Transformer bases shall be cast
<222 at least 117, ™ D] @ | with a removable tab bar for material testing.
g"gf Template (4)~1 4" Anchor Bolts @ Anchor Bolt (A.B.) Di Some bars may have been removed by the
= s with(2) H.H. Nuts, (2) v chor 5o = Be 19. t TOP PLAN manufacturer for testing.
Minimum 3" Thick - Flat wGshers and (1) 5 5 Minimum 4" Thick NOTES:
< Lock Washer at top Y| T .
l B per bolt with upper = | (4) Anchor Bolts with ;x:
end galvanized at " 7} (1) H.H. Nuts, (1) Lock (\‘_ﬂ,) @ Anchor Bolt Templaotes do not need to be
least 12", % M Washer and (1) 5" galvonized.
Hold-down Washer at top r . .
(8)H.H. Nuts Minimum %" Thick - per bolt with upper eng L — @ Pole diameter before ovalized.
T galvanized at least 9 2", I
%
% ‘ ANCHOR BOLT FABRICATION
o1t Cirols Tenolate D) TOLERANCES TABLE
i t " .
Diameter (8)H.H. Nuts 17-2 %" 1 % " Dia. Minimum 3" Thick - l
Center Hole 4 Yo — Bolt Hole ;l: e Bottom DIMENSION TOLERANCE
Diameter U — ] L Bolt /o
[ Circle Length + Y
of —  —¢ : (B.C.) Threaded length 1yn
® @ —Provide Bottom 9 V2
" " | " Nuts for - - - -
12"X 7" Center | g | 8 (B H.H. Nuts instal lation BOTTOM PLAN Galvanized length (if required) -
2x Anchor Bolt Opening I | only.
i t
Diometer Bolt Hole Dia. TEMPLATE fccess Door
Bolt Circle Approx. 9"x 11" SHEET 4 OF 4
Diameter Door_Fastener §® ‘TS'rafffic
w_ " = afet
CONCRETE TRAFFIC BARRIER Center Hole 74" -20NC x 1 ) Division
Diameter ngjd I.30.I1' —see I Texas Department of Transportation Standard
SHOE BASE BASE ANCHOR BOLT ASSEMBLY Head Bo e
Transformer
ANCHOR BOLT ASSEMBLY Tran ROADWAY
2x Anchor Bolt
Diameter ILLUMINATION
Bolt Hole Dia.
Yo"~ 13UNC POLES
SHOE BASE ANCHOR BOLT ASSEMBLY TABLE TRANSFORMER BASE ANCHOR BOLT ASSEMBLY TABLE Tapped thru
MOUNT ING BOLT MOUNT ING BOLT hole for See
A.B. CTR. HOLE | BOLT HOLE A.B. CTR. HOLE BOLT HOLE grounding Betail A -
LGS I Dia oS A ER| DIAMETER | DIAMETER Rty | Dial [pSARELE | DIAMETER DIAMETER TRANSFORMER BASE ' RIP(4)-19
ANCHOR BOLT ASSEMBLY ELEVATION Fue  rip-19.dgn on: e Jow [ce:
20 -39 | 1" 13" me 1 Ye" 20' - 39° [ 14" 12" 1 Ve " ©Tx00T  January 2007 ConT [secT 08 HIGHWAY
ool | 40-50" [1 vl 15 12 Voo 1 Y% " 40" - 50" |1 Var| 17 V" 14 %" 1 % " TRANSFORMER BASE g e 64271 7] 001 us 67
L | - DIST COUNTY SHEET NO.
=i DETAILS 119 23 BROWN 38
730




DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

GENERAL NOTES: _
1. Details show a typical warning sign with two flashing beacon heads,
other arraongements are possible. When only one beacon is required, 12" Beacon

Pa)
g H w/ Visor
nstal |l the upper beacon.
: 'ns PP (See Note 6) ———
(o]
o 2. See [tem 685, "Roodside Flashing Beocon Assemblies" for further . >
S requirements. Sign (See Note 3) K
g —
S 3. See SMD standard sheets for lateral and vertical clearances and sign
g mounting details. Install signs as shown on the sign layout sheets.
Drilled pole for wir
4. Use either a Screw-In Type Anchor Foundation or a Drilled Shaf+t entry, remove any
Foundation as shown elsewhere in the plans. When plans require a burrs or rough
Drilled Shoft Foundotion, see standard sheet TS-FD. Install the edges that may

cause damage to

TxDOT assumes no responsibility for the conversion

11. Provide clearance as shown above the sidewalk or pavement grade at the edge -
. . Service(See Note T)
of the road. When a bottom beacon is not used, mount the bottom of the sign (Size 0s Shown on
at least 7 ft. above the sidewalk or pavement grade at the edge of the road. Layout Sheets)

Copper Clad
Ground Rod
(See Note 12)

@
v
=]
]
*
5
j
K
-0
Q= C
poarp=
oot
o D
252 . . .
5ge Screw-1n Typ? Anchor Foundation as per manufacturer’s recorpmendc’rlons. conductors. (See
v, On a slope, install one edge at ground level. Screw-In/Drilled Shaft Note 6)
'; § Foundation is subsidiary to Item 685. Installation of a ground rod
ok is not required for solar powered flashing beacon assemblies. M
LQO c——n
(7]
_?5’ 5 5. When used, provide Screw-In Type Anchor Foundations as shown on TxDOT's
292 Material Producer List (MPL) in the file "Highway Traffic Signals".
w23 5
gxY 6. Install beacon heads as shown here, as shown elsewhere on the plans, or N
f—’ 5 as directed. Use hardware specifical ly designed for mounting beacon . :
0oy heads on poles. . . = |
£>% 4 '/," outer dia. o |
[o 3] . .
ahc 7. Conduit in foundation and within 6 in. of foundation is subsidiary to cast Aluminum pipe | B
o+ (see note 8)—— > c — N —
o2y the Item 685, "Roadside Flashing Beacon Assemblies." —4\,—
§%5 3 !
Lo wn -
gg‘é 8. Unless otherwise shown on the plans, pole shaft shall be one piece, ~ ’; - : Frangible
oLw Schedule 40 Aluminum pipe, ASTM B429 or B221 (Alloy 6061-T6 only). Breokoyoy ¢ = @ | Pedestal
.‘f:g Aluminum conduit will not develop the necessary strength and will Eéﬁﬁ;;ggé z cle I Pole Base
o = P | (See Note 9)
062 not be al lowed. (See Note 10 : o n
[=] . o ~ @
oyy and detail) /‘ —r ; ~ | |
Sw g 9. Per manufacturer’s recommendations, engage all threads on the pedestal ~
w50 pole base and pipe unless the pipe is fully seated into base. In high See Note 13 15 Flush (0, +1/2")
-‘é’gg winds, use a pole and base collor assembly to add strength and prevent —
P loosening of connection. A acaacaec
523
Lc . . . . Drilled Shaft [
m%gg 10. Provide single pole non-fused watertight breakaway electrical connectors for Fo:,ndoﬂon or 18" min. 18" min.
'i‘mim frangible pedestal pole bases, as shown on TxDOT's MPL in the file "Roadway Screw-In Type 6" Conduit
<£-z Illumination and Electrical Supplies." Approved models are I|isted under ‘220"0; £°U2<)1°+'°” 1
a tc’: Item 685. For ungrounded (hot) conductors, install a breakaway connector ee Note
o xo with a dummy fuse slug). For grounded (neutral) conductors, install @
breokaway connector with a white colored marking and a permanently installed
dummy fuse (slug). Conduit to [ D% m S -
Flasher Cabinet N , Ground Rod
and/or Electrical /5/8 X 8 NV
//L/

12. Make connections to ground rods according to NEC. Ground rod clamps shall
be listed for their intended purpose.

13. Ensure height of conduit and ground rod is below top of anchor bolfts.

FRONT SIDE

Line Side FT T T T T T T Tt T ! Load Side
Conductors ! : égszEI§SS ® Traffic
\\/'\ | I g Operations
/ / : | [ o : / / I Texas Department of Transportation Sision
Ellrgrgher I m : To Flashing
[/ [/ ar_ ] =[] -
| | I
L . | . | BEACON ASSEMBLY
l | ~— Breakaway Base LINE LOAD
Equipment Lo - J

Comaneta? RFBA-13

NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS e RoTSn Jow OO o oo 0T o

January 1992

NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS EXPLODED VIEW e ] T N

5-93 12-04

FILE:

10-93 3-13 DIST COUNTY SHEET NO.
- 23 BROWN 39

DATE:

T2



DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

GENERAL NOTES:

1. Details show a typical warning sign with two flashing beacon heads,
other arrangements are possible. When only one beacon is required,
install the upper beacon.

*—Solar Panel Solar Panel
(See note 15)

Pl
§° = Use CGB type
o P 2. See Item 685, "Roadside Flashing Beacon Assemblies" for further connector where
o9 requirements. 12" LED Beacon cable enters pole.
s O w/ Visor ———
§° 3. See SMD standard sheets for lateral and vertical clearances and sign
e mounting details. Install signs as shown on the sign layout sheets. °
O+ 1
:\6 4. Use either a Screw-In Type Anchor Foundation or a Drilled Shaft SIGN (See Note 3) s
Zw Foundation as shown elsewhere in the plans. When plaons require a
» Drilled Shaft Foundation, see standard sheet TS-FD. Install the A
-E Screw-In Type Anchor Foundation as per monufacturer’s recommendations. gggi:: Drill pole for wire < Cabinet for Flasher

entry, remove any

burrs or rough edges
that may cause damage
to conductors.

On a slope, install one edge at ground level. Screw-In/Drilled Shaft
Foundation is subsidiary to Item 685. Installotion of o ground rod
is not required for solar powered flashing beacon assemblies.

Controller/Solar
Control Unit 7
Batteries (when
required). Mount
bottom of cabinet
1 9 ft.- 6 in. above

Cable
clamp

5. When used, provide Screw-In Type Anchor Foundations as shown on TxDOT’s or CGB

Material Producer List (MPL) in the file "Highway Troffic Signals".

'
v
=]
]
b
5
j
o4
2o
Q= C
poarp=
o=+
L=
ocd
= 0D
+Qo
[SNT RN
o0
LW
';gg,"' connector grade ( + 6 in.)
Enb 6. Use moterials specifically designed for attaching cabinets, beacon
LQO
bR heads, solar panels, etc., to poles.
[T= N
cwo .
28w 7. Install beacon heads as shown here, as shown elsewhere on the plans, or cabinet 'T
St as directed. Use hordware specifically designed for mounting beacon heads I
23 on poles.
9nao v
OoOxao
XL ey . . P . . . . . Pull conductors to remove slack in Drill pole for wire
!“_’ 5 8. Conduit in foquo'horj and wnﬂ:nn 6 in. of foundghog is subsidiary to run between cabinet and ground box. Clamp I entry, remove any
T -0 the Item 685, "Roadside Flashing Beacon Assemblies. cable at conduit end in ground box 5 | burrs or rough edges
2ot . and in cabinet at entry as shown. [ that may cause damage
F0o 9. Per monufacturer’s recommendations, engage all threads on the pedestal b 4
92 le b d pi less the pipe is full ted into b In high fo conductors.
pole base and pipe unless the pipe is fully seated into base. In hig
O+ M -
UEL winds, use a pole and base collar assembly to add strength and prevent M| 12" LED Beacon l
2=0 loosening on connection. w/ Visor I
59 4 1/2 " outer dia 2
2869 10. Provide single pole non-fused watertight breakaway electrical connectors for cast Aluminum pip.e 7' Min. 8 a
oLw frangible pedestal pole bases, as shown on TxDOT’s MPL in the file "Roadway (see note 14) A, [ Batter ° - —N—
] [1lumingtion and Electrical Supplies." Approved models are |isted under cover y 0 o
L [tem 685. For ungrounded (hot) conductors, install o breakaway connector 2 5
oED . 9 . o) l
L Ow with @ dummy fuse slug). For grounded (neutral) conductors, install a . Batter . =z
< . . Frangible y c
DLy breakaway connector with a white colored marking and o permanently instal led = [
§2¢2 dummy fuge (slug) Pedestal Strap = 2
N Breakaway Pole Base = <
555 . Electrical (See Note 9) =} . l
0o 11. Install the batteries in o battery box. Place the batteries on a g " Connectors ! c
- thick plastic sheet and connect together. Place a plastic cover (battery (See Note 10 _ ~ = =|=
* 50 bell jar) over the top of each battery and secure the battery bell jar ond detail) 5 (. ~— Frangible Pedestal
523 to the battery with a strap. The batteries, bell jars, straps and ¥s " Flush (0. +1/2%) v | See Note 16 & Pole Base
oc . . e " . . u N
. ®006 plastic sheet are subsidiary to the Item 685, "Roadside Flashing Beacon ’ ~ \ (See Note 9)
x9e%h Assemblies." When required, install batteries in the flasher cabinet. { | ,.E.
Zpon Wire batteries according to manufacturers recommendations. Provide the P A 7777, ~
<L--c number of batteries as required by the manufacturer. t Ground Box- (Type-
o of B Box) W Hardware to gttach
wn Cc attery Box)with
S 12. See standard sheet Electrical Details (ED) for additional requirements Drilled Shaft apron. (See note 12) bose 4 g Ea. 5
regarding the installation of ground boxes/battery boxes, conduit, and Foundat ian or (': r)'f, EO?$S
cabinets. Screw-In Type 9" Gravel fill arriace o 2
. . Anchor Foundation . .
13. Provide clearance as shown above the sidewalk or pavement grade at the (See No+eU4) '—. Min. 1° Conduit opening N
edge of the road. When a bottom beacon is not used, mount the bottom of Séhédule . i 2 %" Wide o
the sign at least 7 ft. above the sidewalk or pavement grade at the edge 20 PVC Bushing with (both sides)

of the road. grommet

8 in. (Sch. 40)
Pipe Shaft Dig. ———

13" Dia. Heli_x/"? - L
(3/8" Plate)

14. Unless otherwise shown on the plans, pole shaft shall be one piece, Min. 1" PVC
Schedule 40 Aluminum pipe, ASTM B429 or B221 (Alloy 6061-T6 only). conduit
Aluminum conduit will not develop the necessary strength and will not -

be al lowed. T’

15. Orient solar panel for optimum exposure to sunlight (face to the south).
Prior to installation, check the location to ensure there is no overhead Side of
obstruction that would block the solar panel from receiving full sunlight. ground box
Unless specified elsewhere, mount a minimum of 14’ above grade.

|

Cable
clamp

or CGB SIDE

connector ——

16. Ensure height of conduit is below top of anchor bolts.

_____________ §® Opgf;ggns
Ifrigﬁlgigz |r : /%ggglzigz I Texas Department of Transportation s”,;‘;’ﬁ,’;’fd
Conductors | | Conductors
[ ] S i J=C 1] == 1w SOLAR POWERED ROADSIDE
Fran g | o | FLASHING BEACON ASSEMBLY
Box | | LINE LOAD DETAILS
Breakaway Base — | -
SPRFBA(1)-13
NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS Tl a— e R
5 EXPLODED VIEW o e T s
E‘E 3 23 BROWN 4L




DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

GENERAL NOTESS Rubber

1. Detaqils show @ typical warning sign with two flashing beacon heads, other
arrangements are possible. When only one beacon is required, install the
upper beacon.

12" LED Beacon
w/ Visor

N

. See Item 685, "Roodside Flashing Beacon Assemblies" for further requirements.

1 B _0..I

W

. See SMD standard sheets for lateral and vertical clearances and sign mounting
details. Install signs as shown on the sign layout sheets.

r SIGN (See Note 3)

n

Use either a Screw-In Type Anchor Foundation or a Drilled Shaft Foundation
as shown elsewhere in the plans. When plans require a Drilled Shaft
Foundation, see standard sheet TS-FD. Install the Screw-In Type Anchor
Foundation as per manufacturer’s recommendations. On a slope, install one
edge at ground level. Screw-In/Drilled Shaft Foundation is subsidiary to
Item 685. Installation of a ground rod is not required for solar powered

cabinet

Solar Panel
(See note 17)

No warranty of any
ility for the conversion

Pull conductors to remove slack in
run between cabinet and ground box.
Clamp cable at conduit end in ground

5. When used, provide Screw-In Type Anchor Foundations as shown on TxDOT's box and in cabinet at entry as shown.

Material Producer List (MPL) in the file "Highway Traffic Signals”.

Use CGB type
connector where
cable enters poles

o

. Provide clearance as shown above the sidewalk or pavement grade at the edge
of the road. When a bottom beacon is not used, mount the bottom of the sign

DETAIL A

|
|
|
|
|
flashing beacon assembl ies. :
|
|
|
ot least 7 ft. above the sidewalk or pavement grade at the edge of the road. :

~

. Use materials specifically designed for attaching cabinets, beacon heads, .
solar paonels, etc., to poles. Bushing
with

grommet

Min. 1"
PVvC
conduit

4 1/2 " outer dia.
cast Aluminum pipe
- (See note 16) ———

o]

Conduit in foundation and within 6 in. of foundation is subsidiary to the
I+tem 685, "Roadside Flashing Beacon Assemblies."

|| ‘_o"

TxDOT assumes No responsi

. . <— 12" LED Beacon
9. Per manufacturer’s recommendations, engage all threads on the pedestal pole <::> w/ Visor
base and pipe unless the pipe is fully seated into base. In high winds, use

a pole and base collar assembly to add strength and prevent loosening on
connection.

Instal | beacon heads as shown here, as shown elsewhere on the plans, or as Side of
directed. Use hordware specifically designed for mounting beacon heads on ground box
poles.

connector
le——4 1/2 " outer dia. s

cast Aluminum pipe
(See note 16) ~—Cabinet for Flasher
Controller / Solar
Control Unit / Batteries

11. Install the cable clamp in the bottom third of the back of the cabinet.
See Detail A.

12. Provide single pole non-fused watertight breakaway electrical connectors for
frangible pedestal pole bases, as shown on TxDOT's MPL in the file "Roodway

(when required)Mount
bottom of cabinet 3° min. DETAIL B

Illuminotion and Electrical Supplies”. Approved models are |isted under

Item 685. For ungrounded (hot) conductors, install o breakaway connector with
a dummy fuse (slug). For grounded (neutral) conductors, install a breakaway
connector with a white colored marking and a permanently installed dummy

fuse (slug).

Min. (See note 6)

. above grade.
Frangible 1
Pedestal

Pole Base I

(See note 9) I

. . . . Breakaway R I See Detail A
13. Install the botteries in o bottery box. Place the botteries on a 3/16" thick Electrical ~ ,—See note 18 Hardware to Attach
plastic sheet and connect together. Place a plastic cover (battery bell jar) Connectors —_

over the top of each battery and secure the battery bell jar to the battery (See Note 12

Min. (See Note 6)

7°-0"
_o"

. Ground Box - &
Base - 4 Ea. == See Detail C (Type-Battery Battery

- i : . 1" X 4" Grade § I see Detail B Box with cover
with a strap. The batteries, bell jars, straps and 3/16 " plastic sheet are and detail) Corriage Bolts ee Detal apron) (See I Battery

subsidiary to the Item 685, "Roadside Flashing Beacon Assemblies." When LEE 15 Flush (0, +1/2") I note 14)
required, install batteries in the flasher cabinet. Wire batteries according { | .

to manufacturers recommendations. Provide the number of batteries as required T 777 o7 7 T T T T T T T B A A A e 1,0/

by the manufocturer. Drilled Shaft

14. See staondard sheet Electrical Details (ED) for additional requirements gound?Iio? or PVCI PV61 l
regaording the installation of ground boxes/battery boxes, conduit, and cobinets. crew-In Type 1|

Strap

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

kind is made by TxDOT for any purpose whatsoever.

18" min.

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

DISCLAIMER:

Anchor Foundation mn J////'
Conduit Open Include when

5 -0

15. Unless otherwise shown on the plans or recommended by the manufacturer, use (See Note 4) ——= \—Hcrdware to attach ing
the following table to determine the wire size from cabinet to beacons. base - 4 Ea. 2 %" Wide / Dlons require -\— DETAIL C
(both sides) batteries to 9
f
8 in. (Sch. 40) in battery

1" X 4" Grade 5
be installed
Pipe Shaft Dig.— ground box.

-0
X
o
<
®

8 in. (Sch. 40) H
Distance from Cabinet Minimum Required Pipe Shaft Dia. . Carriage Bolts

to Beacons (ft.) Wire Size (AWG) Min. 1" Schedule
0 - 35 #14 13" Dia. Helix 40 PVC to cabinet
35 - 60 %12 (3/8" Plate) == (See note 15) 13" Dia. Helix
60 - 100 #10 T (3/8" Plate) — === _|_
> 100 #8

16. Unless otherwise shown on the plans, pole shaft shall be one piece, Schedule
40 Aluminum pipe, ASTM B429 or B221 (Alloy 6061-T6 only). Aluminum conduit
will not develop the necessary strength and will not be al lowed.

17. Orient solar panel for optimum exposure to sunlight (face to the south). Prior

ot odlo block Tna.selor pan ronrecetuing Tur1 S Tgn. Oniese specif e DETAIL FOR SOLAR PANEL, CABINET, AND BATTERIES LOCATED
°sewners, oot o minimom o7 1 chove groce: OUT OF CLEAR ZONE ON SEPARATE ALUMINUM POLE ASSEMBLY

18. Ensure height of conduit is below top of anchor bolts. §® o Traf{[c

= perations
. Division

I Texas Department of Transportation Standard

Line Side
Insulated

|
Conductors |
™~
[/
From | m
Battery U/
|

anl ][] = mw FLASHING BEACON ASSEMBLY

To Flasher DETAILS (ALUMINUM)

Cabinet |

A/riixﬁi___ SOLAR POWERED ROADSIDE
%

Box

] LINE ‘ | LOAD | SPRFBA(3)-13

Breakaway Bose———q

______________ FILE: spb3-13. dgn onv: TxDOT [ck TxDOT Jows TxDOT [cxs TxDOT

NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS ©T001_voy 2003 cout secr] s o

NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS EXPLODED VIEW 2o pazr o o1 ve 8

COUNTY SHEET NO.
3-13

DATE
FILE

23 BROWN 41
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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

L8
c 1>J:) * As required by Trunnion
- Adapter supplied.
4 O+
0 Q-
MO E —
+CO
£58 NOTES: T
Qo 4w ~ F—1— 4
tcL>o 1.Pole, Ring, and Ring Support shall be assembled and erected 1 174" Conduit Coupling (3 req., 120°apart) for mounting 1 172" N = I
G4 C so thot Reference Line is parallel to center |ine of roadway, Aircroft Obstruction Light Conduit to be 1 1/4"x36" - - H - ﬂ |
G or as shown on "Lighting Layouts" sheets. (See Detail "E™) [ [ " ~ Q
ofT 2" sch 40 4 = I
=z--2 2.Fixture Plocement on ring shall provide o min. HDP (Ref) - | - E —|— 4,

-3 Clearance of 7" between Fixtures. | | |
%s: O ® | Drill 9/16" -
aco N _g 3/16
° 8§ IEighfniE? Rod-5/8"x60" | 1 o E 5 i an

o - -
208 o otad ond. lover eng. \ | ! R, = = e - 1 1/4" Conduit
+10 4 e <| = Coupl in h 12 120
© threaded and locked o = _€_| 9 - |
025 with Jom Nut. \ | / 7 Attach HDP Pipe to Channel with ® | I
e N\ | / / I/Z“)é. 030 Saginl:ss Steel Bands = 78
C"&*‘ and Clips (Min. req.) | DFill 11/716"
CE— \ 3716 ;
=32 i 7
| DETAIL "D" e
OO \ / |

oL
eor \ ! // / s BUVPER RING ATTACHENT ¢ 3xa.1 ,
§%§ \ | / / % Trunnion Adaopter-Galv
o= 5 \ / 7z Steel or Alum. Submi;‘_\ Mounting Angle, 6"x4"x3/8" Drillllz% Top f?;
o NN 3 4 y Z sample for approval é}’\ Condui
o 0= N ’ \/} f’zzz
- > Z, A\» \dell
* 85 3 1200 — H P Light Fixture Mtq.
Q D% NN | - Ring. C.4x7.25
8y A see Detail *D" A 1/2"x1 1/2" H.H. Bolt, (2)F.W.

oy /4, ~ x .H. Bolt, W, T (1] (1]

2 L.W. & H.N. All H.D.G.

25; ) s B o = - DETAIL “E
Dwo ) : = —_ RoRdnoLe Located on © s 5/8"x1 3/4" H.H, Bolt, (2IF.W., 1CONDUI T ATTACHMENT FOR OBSIRUCT ION
DOE [ Reference Line. See ~
cay ——— e —— T 1° = | L. }.@_._____f___ Lighting Layout. =l L-#. & H.N. Al H.D.G. LICHTS, TYPICAL 31 PLACES)
[T=3 olllo[™ T LI o ° o ||- . '@B;\
Sa\_ \ 9 l p) = _J I Reference Line = (2)-1/2"x1 1/2" H.H. Bolt(A-325)
o2 o (See Light Setting = U L.W. & H.N. All H.D.G.
2°% o Z 2 ., Diagrams)
=, ° 22 = \ ~ Note:For Z Pattern under- | Angle in inverted position.
VOO - - ) 120° ‘y slung fixture mounting |
Lw+ 'y \ P— | N ~, 36 see Shts. 6 & 7. LL_ -~ 4 ! 376" Hol
Y= - — = ’ ° J—— ole
cov \ | N ~
°2 o = . . . . Note: Aiming copabilities moy be by method shown or by H
HEE \ — A N 9\/. 'o?fg ’1‘}23/: ":/4 Steel Mounting-Aiming Device aos approved by the §_
@ N P /) \ N x nole 3/16" Engineer. Mark position of fixture with center punch -
—0on - T \ \ N or drill ofter fixture has been aligned to the right l"
fon - - / \ i * position on the roodway, as directed by the Engineer. I I ’

0= / | \ — — = N | |
«QcC . N =
s 2c a1 See Inner SECT ION C'c = | = I I

ol // Ring Splice 24° (2)-3/8"x 1 174" Gal 3/16" m ST T — -—drr w3 gt B
$2% Typical Mtd. 6 / Detail "C"(Typ.) \\ \ HoH. CBolt x/LoW alve (FOR TRUNNION MOUNT) N I| |I |l +— 3/8"x3"-0"x7 1/2
mES Light Fixture / \ \ & H.N. NOTE: Provide S5.S. or glav. cable safety lanyard for L II I II
g2 | X Light Fixture when Trunnion Mount is used. | 1 .3/4°x1 3/4°x1/74" Angle

\ 16° Typical
) 2r L e A\ 374" | | 3 | 3/4"
¢ PLAN p 127 T
\ e I | 1 V4 ypP.

%)

X

!

&

3T

DISCLAIMER:

T o KK o
SN2 :::1:::: Heavy Duty, Multi-Weave
0 316 550 Stainless Steel Cable Grip
See Mtg. Ring Splice ‘ | . Note: Confirm Connector K& w/1" Female Fitting. Install
Prote Detall Re, Smt. 3 —— Bumper Ring Size. Use 1" All Thread [ Stoinless Steel Band ot Top
. c) Nipple & (2) 1" Jom Nuts ;:::;::1 of Grip.
T t ) to Connect Grip to Cord K&
LIGHT MOUNTING RING & SUPPORT ASSEMBLY - & ' Connector
N d | Leove this areo open

Bumper Ring
- A C. 3x4.1
_1:r_ T for drainoge
: |__ C 3x4.1 |
N
>

. [1] [1]
See Cover Assemdly E’i’:;:‘:g;‘m DETAIL C N a E
See n;mn "Fr Detail "M", Sht. 3 Detail "U", INNER RING 3PLICE | _). )

It

5/8"

sht. 5 1 Channel area only - = —_ = = |
S 1/8
5"x6"x1/4" Spacer; 1"x1 1/4" = 174 PR [ .
Bolt to Channels (3 req.) Reducer . Liquidtite Cord #8/3C. Electrical Cable
(See Detail "N*,Sht.2) Note: ginEﬁZnI\:r?on Connector, T&B 2649

5"x6"x1/4" Spacer;
Bolt to Chonnels (3 req.)
(See Detail "J",Sht.3)

NOTE: COVER CORD WITH HEAT SHRINK TUBING FROM CABLE GRIP
TO WITHIN ONE INCH OF GRIP TO CONNECTOR TRANSITION PRIOR
TO INSTALLING CABLE GRIP.

37 -o"

/Z“ Sch. 40 Pipe Tenon
#* Note: Tenon Length to be Determined by
Fixture Used ond Required Clearonce.

Electrical
Cable

4.1/4"

1 374"x1 3/4"x1/4" Angle

/8

778",

Back to Back

|
[
i E @ ! 174
L A ferminat Box e c o AV bz = 7oxas Department of Transportation
= . % -t N (m ) ~ y 4 Trafflc Operations Division
© - Fore = T~ I S I ) —— &t
(2)-C. 6x10.5x55 25/32" i e e b Conduit ‘\ ) ) ) HIGH MAST
1 374"x1 3/4"x 174" Angle

AN
1l D . . T «g"-15" ( |‘m AN Threaded opening for 1/2" ‘_ZZQ
H ronsformer | 174 Watertight Cord Connector Light Fixture Mtg. I LLUM I NAT ION

5/16" Wire Rope —= U ( Variable

\1/4“ Galv. Draoin Hole Ring. C.4x7.25
So K 2" Sch. 40 Pipe
SECTION B-B TIE KNOT IN CORD SECTION C-C SECTION c-c DETAILS

See Detail "K"
sht. 3

\FOR AREAL IGHTS) \FOR FLOODL IGHTS) HMID (1) -03
@TxDOT January 1986 ON: TXDOT |cxx TXDOT |owx TXDOT |cxx TXDOT
5- REVISIONS CONT [SECT J0B HIGHWAY
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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B
"0
AL O
cod
9z, €wire Rope Typ.
s6f Pulley Shaft N ) 318
S + O
ggg’ / Drill & Top for: Ve yaw /\/
oL / 5/8" Lightning . .
[y 4. 5/16" ’/ NG 3/8" Hole, Typ. (2) Holes, Drill & Top for
5282 Drill and Tap for 5/8* Rod. (12) Places. 5/16" x 172" H.H. Cop Screw
.5 Threaded Lightning 2/, / (See Detail “N")
=I5 Rod ) 3/4" x 2 3/4" A-325 H.H. Bolt, Ly
—a H. Nut & Lockwasher (6 reaq.) 5 . ., -
pa- o ! ® NEES I8 a2
tgg H | f; /// Typ. —l —l"_ ST s
< 99 Reference y/ . 174 £ Ret rl&;?(—fl T T T g -
[ Line - /( a b eference _ o _ 4 _ _ _ _ 1] -
13t - / ¢ | — RN — a
+ L0 N
8oL » R4" x 174" x 0°-6 1/4" 1
&co 3 Typ. (3) Places. - = —|J£- 6_ ~ = T - - T T 7] '
) ik A
‘c:né-i- E o ! G £1 h>-0—% T ' . R
3 rind flusl wvia
LS = o/ i
- o
[TR-AW
c R - 174" x 3 172" x 5 172"
‘90 6 374" R, 18" Dia.
(==X}
s
@ O Note: (6) - 7/8" Holes —C. 6 x 10.5, typ. .
Sue Elect. Cable Pulley on 15" B.C. 3 Ring Support Plate
O U-- Support Arms not
oL shown this side for /
00 clority.
_“C’-l"-".- Notch Channel PLAN VIE'
T8 back ot 30° from |
~5° Block Flange \ edge of end cap. o . 10"
i \ (Top only) 1 : 1
° §é 1/2“(:017 lo/ngl.. )fyp_ an 174" |1 g 9 e o oo N | -
:‘5’8‘5 ) Y over Ic}se“ Mox. Cleorance T | X
o 3% - - [
3%y PLAN VIEW DETAIL "G . . T Angle, 1 3/4" x 1 3/4" x — I
ozg TOP PLATE CONNECTION Yane 112 5.5, Pulley o 1MATx 11720 leng ) | 316
2% (LESS ELECT. CABLE PULLEY SUPPORT) Keeper Plate tack = ;S I Typ. top & bot. flanges
Voo (SEE DETAIL "L™) welded to one end N oand inside web
5+ & S.S. Cotter Pin R 174" x 31/2" x 5 1/4" e | 3716
8'50 other end. = \ 3/16 |/
COL |
Eeg .752"I.D.><Ill.092§“ 1.012" 1.D.x1.75" 0.D. T d
o g O.D.x1 148" Oilite x 1/16" 0ilite Bronze | 5\ 316
286 Bear ing w/AM-56 77777 '[grl:g‘r I)iearmq |
c N q. 4\,
Lon or AM-52 Oil. =
Lo i g
‘585 37327 Max. (Typ.) _ Eﬂ -—— - — - — =
&
Q VY —
®-=0 Elect. Cable Pulley o - - | . U
9¢ ! Support (See Detail "L") 49/64" Hole, typ. SECT ION H-H &
2ia 3/8" x 1 1/4" H.H. Bolt — | - hd
£ I PULLEY MOUNTING FOR WoLW. & N T \ .
| [;r;ll & Tog fors' 5/16" x 4 5/16" RING SUPPORT ARMS i e 174" | 9 3/8" | 9172 174"
/8" H.H. Cap Screw. .—.I 1
& (Req. one channel only | 116" | \ | 49/64" dia. Hole thru
v I T Y per support arm) - 1/4"Rad. Chamfer gt — | ———— both Channels
= ~ N ] bottom edge. (Typ. ) | |
< | | NN | 2 places) . /8 |/
=} 3/4"x3" S.S.Pulley Shaft & N I I I Drill & Tap for 5/16" x 3/8"
v Bolt Keeper. (See Section { | N N | | © | | H.H. Cop Screw. (Req. one
a L-L,Sht.3) | \ = Channel only)
1]y z | _(D_
AN ©| B
i i | \{ | | \{ 4172 | Inside & outside flonge
Weight Reduction Holes | W\ | N 3/16 ond inside web
W\ .
Electrical Cable Pulley | Ay 7 ! T |
(See Section F-F, . T 7 Y 7 < > ‘\—
sht. 3) . : } ﬁm‘/l 1 i } } | Typ. { I | — C. 3x5.0, typ.
3/16 1 y 1
5/16" x 3/8" H.H. Cap Screw |EH L 1] A £ 3sng” 17 T t
& Lockwasher VIAT | T | \ | |
\ | | W1 | 5 1/2" Dia. Hole in Top Plate | | | 7 174" .
\ \ T L | [—— 6" Sch. 40 Pipe centered Y | 3716
| \ ) i 174 over hole in Top Plate
Wire Rope Pulley \
. \ I\ . my =
tSee seetion it/ 6] NG X 0 S/16 1 172 * Wt Bolt w DETAIL "L
- = " " H.H. Bolt w
6'G, St 3 : N | - e e ELECT, CABLE PULLEY SUPPORT
'
2 7/8 NG . 2 LoW. & (1) H.N. (RING SUPPORT ARMS NOT SHOWN FOR CLARITY)
typ. | XIS — —_'IIL' |
- = =S
h A\\V ! ! | | 4 LA
N | I 1/4" x 5" x 0"-6"
w\ y H | CP T | Spacer Plote 'ﬁ/ : |
\ m
N | A [ < TS
...\.\\.\\\ —’/;//I:!I |'|}T = = J =1- - « Notet This weld must be made E Elect. Cable sr Department of Transportation
[ 1T L | \ prior to welding pipe to Top | Chamfer inside edge L PuTTey Cover exas Leparime PO
l N [N TTT N ] C. 6 x 10.5 Plate. to 1/8" radius r Trafflc Operations Division
: i (back to back)
Ring Support 1 | I
Assembly (See M i 1 - ™ 1/4"x4"x6 1/4"
Detail "G" & "L") -
L Iy " SECTION E E R End Cop HIGH MAST
PR I T
T
C wire Ropeglﬂﬂ_",/c . & Elect. Cobl ILLUMINATION
o ole ect. able [1] -
DETAIL "N DETAILS
- -
DETAIL “F
RING SUPPORT ASSEMBLY -
(NEAR SIDE SUPPORT ARM & ELECT. CABLE HMID (2) 03
PULLEY COVER NOT SHOWN FOR CLARITY)
@TxDOT January 1986 ON: TXDOT |cxx TXDOT |owx TXDOT |cxx TXDOT
4-86 REVISIONS CONT |SECT Jo HIGHWAY
5.8 4796 6427 | 57 001 US 67
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DocuSign Envelope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B
52,
“ O+
00
U E
+CO
cC+ L
oL 2 as2ny 2ty 2t 2t 10 7/8" |2 127 1757 Lgt. Std.
LOO
ow C
E 2 7/8" R.5 X 1/4" X 0 -6" wiz2t| 2| 2v| 2| 5 7/8" |2 172)1um 100, 125°8150" Lgt. Sta. Adjust cables to place ottaching plate
o+— within this areo when springs are
zZ-3 |6“ (4)-5/16"X1 172" H.H. Bolt w/ (6)-9/16" dig. Winch Mtg. Holes compressed to 6" length.
50 i / ” (1)Beve! Washer, (11L.W.% - for (6)-7/16"x2"S.S. H.H. Bolt .
-‘"Gm 25 N (1)H.N. 5 | i WL & HN. 3/4"x3" S.S. Pulley. —7
[$ =
N Ve - - 3_( / Shaft w/14 ga.S.S.
w28 306 - G—e =G P Keeper Plate tack Channd 15 3480
vae —Ié\— ® | coble Attochi welded to one end trypey o
T3 3ne — - — & t— Cable Attaching & S.S. Cotter Pin -
+L0 = hid < Plate. other end
Q | - Bolt Keeper,14 go.S.S. © < | -
ooL 1 1/2"x5", Tack wel " i
025 . weld to 3/8" Double Clevis
L hn . AN\ / Pulley Sr(u;;; w4 tacks - )fg o—L o (].} —0 Link, 66001b. safe
QU+ N . . = | A W.L. Similor to
.EEE 2 = I I o Crosby, no. S247. Snap Hook, 5000 1b. ] A
] - \San ~ / (Typ. both ends of capacity. (Similar to 752" 1.D. x1.0025" ]
g5L e 4 1y (6)-5/8"x1 1/4"SIots 5 3s4 18 5/8" 175" Lot. Std. chain.) Klein no. KL 46817\ 0.D.x1 374" Oilite 1.012"1,D.x1.75 0.D.
5% piE inarie e 5 3/4 / 13 5/8 100", 125°&150° Lgt. Std : Bronze Sieswe oot oaor e Bronze
238 |~~5/16"x3/8" H.H. Cop ' ot. . Winch Drum Bear ing w/AM-56 W77 Thrust Beoring.
GEL - Serew w/L.W. / 3/87 Galy. G 43 i- or AM-52 0il. 2 req.)
“ est Chain, 5400
(é‘_'g 3/8 " ¢ Hole 1/2" PLATE e W.L.Il.' .’]A{:Zi;x:iélz:x?/zfﬂ'; TO?O,I/4“ 5/32" max.
O 0= wyy dia. hole. Chamfer hole.
Cay S DETAIL "V | SECTION L-L
8‘8 = }\ N w T t\ w (SEE HMIP dwg.)
EEL 2 7/8" Round B v\ 178 " TN I \ ﬂ'u‘.cg'mrm:
+ " Round Bor = ¥ﬁ— NOTE: Dimensions may vary-Verif ith . s B Ll
§° (Breck Sharp NIz M inon monufactarer. NOTE: Adjust choin length such Cross-section thru pole
3 N that
r ) Corners) P ot it does not relieve ot base.
g..o_ - tension on cable, 4" max.
398 See Detail "N", slack.
LLs Snt.2(typ.) SAFETY LANYARD DETAIL
a
825 o
oz s (2)-5/16"x1/2"H.H. |
© 016 174 Caop Screw w/F.W. ~
. & L.W. >
Eef-’ " ogm 30 l
3o DETAIL J - 15/32" R,
88 b Ref. Line N 0 o | / o | Cg | § i _ "
522 L | ol S g
o »e 1/2"%x2" S.5.Clevis ! ;! T o '
—0®n Pin & S.S. Cotter r o] o |\ o o | = 'ﬁ ﬁ
fon Pin. o 9o ot ) |
32 5 TN & s
« . . .
GEF : o o . ;\.I ® T
gy N . = 300 \ % S 2 T %
@--0 - _ o ° 5 (4)-1/2"X1 3/4"H.H.Bolt,
Jg¢ ) T . @\ 2 : e A-325 w/(2)F M., (1IL. W,
e€s i 4—— 7 - T %F6 | $ 2 I &(1)H.N. (+yp. (2) places)
Exa ~ T » \ | PLAN
N = I - |
& - - N — 8 11/16" | 23 7/8"
w + T il 5"
= J| = 174
— ~
3 EY 15017201 1727 17 3/8" R TYP,
§ 1 3/4*x1 3/4*x1/4"Angle S PLAN c p e
a N i N NOTE: Cover to be 14 ga. galv. sht. metal Bush with .752"I.D. E A 7 :
5/8"_| Vaszl 0 sz | ss8 or 0.10" onodized oluminum sheet. x 1.002570. D. x1 374" &J AV o
21740 . é?nq Olélfe'BrOnfe
Ri f Safet x eeve Bearing w. =
Longard oY g SECTION F-F AM-56 or AM-52 Oil. " :,
PLAN . -
@ B
N 350 1 N ELECTRICAL CAMLE PuLLEY © +
1/2" Long Seizing, § [ k. 2" (Pul ley material to be aluminum alloy, . \\N
S.S. or Copper Wire. \ | ,}’ Type 356-T6 or equal) m
v, - 92
: ¢§ | Ve :
2N 0 — 2|8 4% A
5 / —|— 2 374" Round /8" typ. o>
~ é% | L Bor. (Break 38" 1yp * T T -
= /\q_ | = | Shorp Corners) 14" v
—>H —I 1 5/87|1/811/8]1 5/8
el | N
Forged S.S. Wire ?V - f | «160"R. “
Rope C1ips,u-Bolt %% | <« |i | ++ i 5 +.004" | 3/32°R.
Type or Twin-base /\ |+ 15577 7228 (N 11 i T I\ 5 o > _ P
Clips are acceptable. ¢§ | / | I X\\ S0 | DE TA I L H
7 Elect. Cable— | | | - S NOUNT R
3{16“RS1‘Oinless Steel é§ 'EI:J | ph Pul ley || I I / \\\ 2 I ﬂlc‘lmﬂ.‘glm
ire Rope. /k | |I| | |. 1 . 9 .
é‘:; T 7 |—H:>—Il-4 1/4"x3/8"x0" -5 ||| \ | | Y \\\ o 7o o
7= B . .
é‘\ @ ‘@‘\ (4)-3/8"X1_1/2"H.H, = &=_l_ﬂ>- [ g N 2
5/16" Stainless Steel | 0 Bolt w/(2)F.W., (1) ] T v : " N
Wire Rope Thimble 174 LoW.&(1)H. N, . ~
D ~
| 1\ I o : =
77T | © Texas Department of Transportation
I N I
A N N T Traffic Operations Division
I 7 | 174 "x1 1/4 " Gusset T I T | l }\
=z ~
- - c
7. 174 S $ | | S 1724172; Bush with .752"[.D
;] i N 3 | /4 EIJ | x 1.0025"0.D.x 1 178" HIGH MAST
“ 7/8"|7/8" 9/16"l9/716" long Oilite Bronze
S a .
L} I Sleeve Bearing w/
| et 30 ILLUMINATION
- . L L] -
DETAIL "K DETAIL "M SECTION G-G DETAILS
MOUNT ING RING CONNECTION & STABILIZER COVER CAP ASSEMBLY WIRE ROPE PuLLEY
* EXTRA 2'-0" of wire cable to be attached to ring with (Pul ley material to be plated steel or
SS Bonds os directed by Engineer. Stainless Steel) HMID (3) -03
@TxDOT January 1986 ON: TXDOT |cxx TXDOT |owx TXDOT |cxx TXDOT
REVISIONS CONT |SECT J0B HIGHWAY
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ice

TxDOT assumes no respons

s standard is governed by the "Texas Engineering Pract

s made by TxDOT for any purpose whatsoever.

kind

The use of th

DISCLAIMER:

DATE:
FILE:

velope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

. 2 172" 316
N .
N NN I SAym
pra—
T
SIC i :
.
N
378" Round <
Bar
VIEW "M-M"
(3)11/16" Holes

(1) 13/16" Hole

\' 9
(2) 13/32" Holes —/\

S

PLAN VIEW

COVER CABLE WITH HEAT SHRINK TUBING
FOR ENTIRE LENGTH OF CABLE GRIP
PRIOR TO INSULATING CABLE GRIP.

5/16" S.S. Aircraft Cable —
with 5/8"x12" S.S. Ter-

minal Bolt End w/6" thread,
swaged to one end. (3 reaq.,

120° apart.)

Cotter Pin

—

Cable Attaching Plate \t

1/8" S.S.

Coil Spring, (3 req.)

374

5'0" min.
Connector to Enclo-
sure Entrance.

Provide a minimum —

Hosp &
Lock —

#8 Power Cable, —
length from

of (2) 3/16" drain

holes.
1 7/8"R. 11E KNOT IN
o
3/8" dia. Hole N

length.
at top of grip after positioning.

Galv.

Double wrap eye

50 A 480v.
exceeding 9000,
9000 or less total
steel,
welded hasp,
prevent removal.

Enclosure dimensions shal |

Circuit Breaker,
30A, 480V.

lomp watts.

NEMA 4 for total
Circuit Breaker,
Enclosure shall
14 ga., weatherproof with full
lock ond two sets of keys.

lamp watts
NEMA 4 for
be stainless
length vertical door hinge,
Hinge pin shall be tack-welded to

NOTE:

175 Lgt. Sta.

L—C channel

20"

The drive troin of the Power Drive Assembly
between the driving motor ond the winch shall
be within two degrees of perfect alignment.

Lock (Master# 2195) and keys shall be furnished by the 100°, 125 &150' Lgt. Std. = =\
contractor ond shall be the same type as used for the service enclosures. .
be opprox. 20" high x 9" wide x 5" deep. 22 C.8x18,75
174" S,S. Bolts & Nuts w/ 1/4" Spacers | |

Attach enclosure with (4)
Breakers are to be mounted on a dielectric mounting board or

high voltage insul

Weathertight
Fitting See
Detail "R"

ating paper.

See Detail
28 Power C

Q"

CORD CONNECTORS,

Weld 1/2" Hvy. Hex Nut
over 9/16" dia.. hole, (far
side).Re-tap threads
after galvanizing.

f

]

1/2"R

5 7/8"

able 24" min. length below plate.

SEE SHEET 8 FOR SPECIFICATION

DEO—O
15 378"

10 378"

=

c Pole]_

arl
L o]
4172 4" 10 7/8"

16"

Cable Grip-Heavy Duty, Universal
Bale, Closed Mesh, Multi-Weave,
Stainless Steel,sized for Electrical
Cable. Top of Cable Grip Shall not
extend higher than 24" above attach-
ment plate.
through thimble-eye nut to shorten

ends

Install stainless steel band

Thimble Eye Nut

Electrical Cable, #8/3C.
Type W.

& L.W.

1" Insulating Conduit Bushing &
Locknut.

3/8"

R.

1" All-thread Conduit Nipple

E%’\l“ Female Liquid Tight
Cord Connector
5/8" Galv. Flatwasher
(6 req.)
S~ 3/4" Galv. Hex. Nut & L.W.
e
5/8" Galv.Hex.Nut & 3/8"S.S. Aircraft Cable with
Hex.Locknut, (3 ea.req.) 3/4"x8" S.S. Terminal Bolt
End w/3 1/2" thread, swaged to
1/8" S.S. Cotter Pin, one end. (1 req.)

(typ. 3 places)

DETAIL "Q"

(CABLE ATTACHING PLATE)Y

(PORER FEED FROM GROUND BOX) (PORER OUuT TO L ICHT RINGY

DETAIL "R"
ENCLOSURE ENTRANCES

Provide spacers for

ApETAIL
SWINCH DRIVE ACCESS COVEm

4 Verify
11/8" 4 5/32°»

9/16" Hole, typ.

IISII

9/16"

+ — ]
a] & E}
] % Ref. Line ] _jj_l__\t__-___ 1
- N : : ° ( (DRILL MOTOR NOT SHOWN)
N | Ny 2 Coriv
N —Cable Stay-Cut or - —— g Shaft
/ E Grind Bolts Flush < | 2 K
W/inside of Flange.
: o+ s« |
NOTE: Attach winch plate | o
— N arease isting 12 cromel with 1612, stz "
N & LoW.,all.H.D.Gs | Handle-make from 3/4" Sch.40 Alum,
corn”| \ A Conduit. Weld to bottom of Flaonge
AW N (6) 1" x 2" Slots 100°,125' & 150' Lgt. Std.
_—N— Winch Mounting Plate
N {See Sht.3) - - .
( —~ i DE TAIL P 175° Lgt. Std. TABITE OF "U .DIMENSIOP‘fS _
@ v CUINCH VOUNT NG AL AR R
g Dimensions may vory-vVerify with =
> —o 4 winch monufocturer. 100 saze | 3| 22| 20/
A
\ :: 125 3 120 3 172" 2 172" 2 172"
NE
150 " " 2 172" 2 1/2"
Liquid Tight g 3172 3172
Flexible Conduit \U 175 4 172" 4 172" 3 172" 3 172
Weathertight NS
| Fitting g . R
- { Switch Enclosures 1"x3" Conduit Nipple Switch Enclosure
V A V Plostic Insulating w/straight threod. Plastic Insulating L/;Ercggagu;:;rg::g?le 8"
I 1 Bushing 1" Conduit Coupling, Galv. Bushing. c . c
"~ 1" dio. R.M. Conduit hase Liquid Tight Cord 1" Ik
- to Ground Box. Nylon Insulated 90° Connector. Discard Chase [T, —1/2"R ttyp.)
Connector for Liquid Nipple. . ~
SECT[ON J=J Tight Flexible Metal -
Conduit. . - = (©
(WINCH ASSEVBLY) Lok Nut, Sealing B L1 an
Lock Nut, Sealing Fitting type (3 req.) Eg’gz ng;: v N | of 174" R
Fitting type (3 reaq.) 1" Liquid Tight Flexible ~| v | i{.
Metal Conduit. T =
= -

*p 9"x8 3/4"x3/8"

holes
(3 req.)

e
C8 x4.75x2'-6 1/2"

“U" Slip Joint shall be keyed to winch B yaou, Block: aperox. v 10
shaft and secured by set screw. "U” ' y_.\ =~ |—|
Joint shall remain attached to the A
winch, 21 ™Y ==
< __Q\\I_ A
Drill oand Tap Pole for = - —
1/2"x1/4" Bolts(3 req.) . H ~
Hondhole Ref: (See Detail "S" for Winch drive Access Cover) Cost Aluminum J-box.Bolt to ?l & R
Drill Body with existing holes. ol r ©
Set Screws ¥ " Round to ®3 Morse . @ — - =
Taper Adapter g brrern | ~
1 1/2"dia. hol \ 2" dia.hole
in Pole _— —_— 3716
Allen Head SECTION K=K
o]
Set Screw o
° (DRILL MOTOR MOUNT ING PLATE)

% Moke from 6061-T6 Aluminum

}\:=
|

|

|
el
|

|

|

|

L

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

3716" Keyway

3/74"sq Shaﬁ)’ :ab_ See Detail “"P"
. . NA= T Ay h — Drill Body
"U"Slip Joinf—R]
4
34 oy N Water-tite Cord conn. (3 req.) I

Shoft x 1 1/2" w. :;
N
N

of f (center),reverse(down).
Torque Limiter Coupling

10° Cord length, min.

N

NOTE: 3/8"Cable for this Project shall
be 19x7 Rotation Resistant per

Sheet 9.

J
B mand

POWER DRIVE ASSEMBLY

Pillow Block-with Ball Bearings Boston Series S
Sealmaster Type NP or approved equal. Provide
spacers for mounting to chonnel.

374" Round Shaft with 3/16" Key Ways.

Leveling Nut ‘[Q:l

=t Texas Department of Transportation
Traffic Operations Division

HIGH MAST
ILLUMINATION
DETAILS

HMID (4) -03

@TxDOT January 1986 ON: TXDOT |cxx TXDOT |owx TXDOT |cxx TXDOT
R REVISIONS CONT |SECT JoB HIGHWAY
586 12-87  4°% 42757 ool Us &7
12-3-86 4-89 >
12-8-86 10-93 DIsT COUNTY SHEET NO.
23 BROWN 45
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No warranty of any

.

TxDOT assumes no responsibility for the conver-

governed by the "Texas Engineering Practice Ac

i is made by TxDOT for any purpose whatsoever. ) C
sion of this standord to other formats or for incorrect results or domages resulting from its use

3>

velope ID: 1D1ACDF1-3354-4F56-A98F-50854E69B61B

2-%12 XHHW D 0BS.

TERMINAL BLOCKS

2 ® 12
LIQUID

0. 7T5KVA

480-120V.
TRANSFORMER =7 J70:
(WEATHERPROOF)

3AMP FUSE,
EACH LEG

AT TERMINAL
BLOCKS.

2-#10XHHW

2
L
2-#10XHHW : :
: 50 AMP 600V
- ]
3-#8XHHW : 72 POLE, 3 WIRE, CASE
© GROUNDED, FLANGED

TERMINAL BOX—o' :
: " INLET W/LIFT COVER.

ON MTG. RING

50 AMP 600V,

2 POLE, 3 WIRE, CASE
GROUNDED CORD
CONNECTOR BODY,
ARMORED W/CORD
GRIP. AND RUBBER
COVER.

NOTE: GROUND WIRE FROM
TERMINAL BOX TO JUNCTION
BOXES NOT SHOWN SCHE-
MATIC. SEE TERMINAL BOX
SCHEMATIC. GROUND WIRE
TO BE #12XHHW.

#8/3C CORD TYPE W, —
SEE SHEET 10

\

LT. (TYP. 3 PLACES)

XHHW IN ' INCH OR ¥ [NCH
TIGHT FLEXIBLE METAL CONDUIT
J BOX (TYP.)

LUMINAIRE (TYP.)

# 10 XHHW IN '/> INCH OR ¥ INCH
IQUID TIGHT FLEXIBLE METAL CONDUIT
NOTE: SECURE CONNECTOR BODY TO FLANGED
INLET W/S.S.REMOVABLE CLAMP TO PREVENT
ACCIDENTAL DIS-ENGAGEMENT

CONTROL DEVICE. LABEL "UP"-"OFF"-"DOWN".
FURNISH SELF-CENTERING SWITCH.

172 INCH OR 374 INCH LIQUID
TIGHT FLEXIBLE METAL CONDUIT
(TYPICAL WIRING FOR
LUMINAIRE)

#12 CONTROL CABLE
W/GROUND, 10°
MIN. LENGTH.

#12/3C TYPE SO CORD

1.5KVA, 480-120V.
TRANSFORMER, WEATHER-
PROOF. (SEE NOTES 2.&5.)

REFERENCE _
LINE

10A 600V IN-LINE FUSE

FLANGED INLET

480V. INPUT

FLEX CONDUIT
TO0 JCTN. BOXES

— 4 /

ALL LIGHTS SHALL BE INDIVIDUALLY
FUSED AT FIXTURE

TERMINAL BOX SCHEMATIC

DATE:
FILE:

TRANSF.

2 " —-—#12/3C TYPE SO

o 600V CORD

§ i WATER-TIGHT

° (30AMP CICUIT BREAKER FOR _—=:§ CONNECTORS (TYP. )

S 9000 OR LESS TOTAL LAMP WATTS.)E 50 AMP 600V, 2 POLE, 3 WIRE,

® (50 AMP CIRCUIT BREAKER FOR : ARMORED W/CORD GRIP. 172 INCH OR 3/4 INCH LIQUID
@ TOTAL LAMP WATTS EXCEEDING 9000): Ve TIGHT FLEXIBLE METAL CONDUIT
2 = (TYPICAL WIRING TO
¥ BREAKER ENCLOSURE - OBSTRUCTION LIGHT)
b / 50 AMP 600V, 2 POLE, 3 WIRE,

v . CASE GROUNDED CORD CONNECTOR

ER 10° -#8/3C CORD, TYPE W BODY, ARMORED W/CORD GRIP.

02 MAINTENANCE JUMPER

£ CABLE (SEE NOTES5.)

. CORD CONNECTORS, SEE SHEET 8 FOR SPECIFICATION.

@

w

=

3 ONE-LINE SCHEMATIC

a

a

FLEX CONDUIT

TO JCTN. BOXES

NOTES:

1. OBSTRUCTION LIGHTS COLOR CODE: FROM
SECONDARY SIDE OF TRANSFORMER THROUGH-
OUT-CIRCUIT TO SOCKET, WHITE-NEUTRAL,
BLACK-LOAD.

POWER SUPPLY CORD TO FLANGED INLET:
GREEN-GROUND, WHITE LINE, BLACK LINE.

FROM FLANGED INLET(@® TO TERMINAL

BLOCKS: GREEN-GROUND,RED LINE, BLUE-

LINE. FROM THERE ON ALL 480V. CIRCUIT WIRES
TO BE RED AND BLUE TO JUNCTION BOXES.

WIRE SIZE FROM POWER SUPPLY_TO TERMINAL
BLOCKS SHALL BE #8 AWG-SEE ® .

WIRE SIZE FROM TERMINAL BLOCKS TO

JUNCTION BOXES SHALL BE #12 AWG.

MOUNT TERMINAL BLOCKS ON %" EXTERIOR

GRADE PLYWOOD.

FOR 2-WIRE, 480V. SERVICE, OMIT FUSE IN
GROUNDED CONDUCTOR IN LEADS TO TRANSFORMER.

1
ORMER

_-“'uACONNECTORS (TYP,)

4"X4"X2" CAST ALUMINUM JUNCTION

BOX WITH BLANK COVER AND NEOPRENE
GASKET, MINIMUM (4) 3/4 " HUBS (TYP.)
COVER SHALL BE ATTACHED WITH

SCREWS LOCATED AT BOX CORNERS.

WATER-TIGHT

¥a" LIQUID TIGHT

(TYPICAL)

WATERTIGHT
CONNECTIONS (TYP. )
TERMINAL BOX

(SEE DETAIL "T™)

0.75 KVA DRY TYPE
TRANSFORMER
(MOUNT ON BOTTOM

OF TERMINAL BOX)

LIGHT MOUNTING RING

DRILL 4" DIA. HOLE FOR
DRAINAGE (TYP.) OPPOSITE CORNERS

l=—6" x 18" x 6" TERMINAL BOX
o0 AN MR | Y CLRALL 14 GUAGE STAINLESS STEEL
Y — Y — ) AROUND (TYP.) W/ RAINTIGHT COVER
Q Q '
% % ~50 AMP 600 VOLT
Mool T2 o] FLANGED INLET
ﬁ %
o | @ |[ %" EXTERIOR
- L2y PLYWOOD
o \ (o]
) PLAN
600 VOLT TERMINAL BLOCKS
ATTACH WITH (4)10-24 MACHINE
SCREWS, FW AND LW COVER TO HAVE Y2" MIN.
/ / LIP ALL AROUND.
II :I II
=% O O D~
TRANSFORMER”
DE TAIL llTll

(TERMINAL BOX)

FLEXIBLE METAL CONDUIT

RED FRESNEL LENS

LAMP RECEPTACLE
W/SHAKE PROOF SHELL
LAMPS 116W 120V

6000 HR CLEAR SAFETY CHAIN

CAST ALUMINUM

NEOPRENE GASKET HOUS ING

LATCH AND SPRING
ASSEMBLY (TYP.)
1"BOTTOM HUB SQUARE HEAD
SET SCREW
L1} L1}
DETAIL "U

(OBSTRUCTION L IGHT)

NOTES:

1. PLUGS, CONNECTOR BODIES AND FLANGED INLETS AT CORD

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

2. PROVIDE HANDLE ON 1.5KVA TRANSFORMER FOR PORTABILITY.
(SEE ONE-LINE SCHEMATIC)

3. CIRCUIT BREAKERS SHALL BE ITE #E43B0O30 OR #E43B050,
SQUARE "D" #FAL24030 S/N OR #FAL24050 S/N, OR EQUAL.

4. CONDUIT ENTRIES INTO TERMINAL BOX SHALL BE INTO

THE SIDE OF THE BOX.

5. A MINIMUM OF ONE (1) MAINTENANCE JUMPER CABLE SHALL BE
SUPPLIED FOR EACH PROJECT. SUPPLY ONE (1) PORTABLE TRANS-
FORMER FOR EACH POWER DRIVE UNIT REQUIRED FOR PROJECT.

=
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FREEWAY SIDE

REF.LINE
N

R.0.W. SIDE

12-LIGHT SETTING

LUMINAIRE LOCATIONS

NOTE: AIRCRAFT OBSTRUCTION LIGHT LOCATIONS NOT SHOWN.
THREE ARE REQUIRED LOCATED APPROX.120° APART.
LOCATIONS WILL VARY DEPENDENT ON THE LIGHT
SETTING USED.

2. 375" ///

0.D. Pipe

DATE:
FILE:

AREAL [GHT MOUNTING ASSEMBLY
ISTMVETRIC AND ASYMVETRIC)

NOTES: |F ASYMMETRIC FIXTURES ARE USED, THE REFRACTORS SHALL BE
ORIENTED TO PROPERLY ILLUMINATE THE ADJACENT ROADWAYS.
ORIENTION SHALL BE AS SHOWN IN PLANS.

NOTE:MIN. SWAGE LENGTH = 2.06
MAX. SWAGE LENGTH = 2.94

.635 7905 1A, BEFORE SWAGING

. 140 DIA. HOLE :- 900

5/8-11 UNC THREADS
.219~| |-— /

+.008

.328,

.563 72000 n1A AFTER SWAGING

868 p1a;

& it """HHHlii—? =

6.0 , i

12,0 AN

TERMINAL FOR %g "WIRE ROPE

MATERTAL:STAINLESS STEEL, TYPE 303SE OR 304
WITH 115,000 P.S.I. MAX.ULTIMATE TENSILE STRENGH.

NOTE:MIN. SWAGE LENGTH
MAX. SWAGE LENGTH

. 140 DIA.HOLE

+.008

.219_.‘ r_ 37/4-10UNC THREADS .390 .

. 000

+. 000

.703 7 ggg DIA.BEFORE SWAGING
.625 7+000 1A AFTER SWAGING

LA

. 008 Dli&

i

3.5 J 1

TERMINAL FOR ¥ "WIRE ROPE

MATERIAL: STAINLESS STEEL, TYPE 303SE OR 304
WITH 115,000 P.S.I. MAX.ULTIMATE TENSILE STRENGH.

GENERAL NOTES:

.563" 00gDIA.
.3607-910p14,

. 000

6259905y,

. 008

.4307-910n7p,

. 000

1. AFTER FINAL AIMING HAS BEEN COMPLETED AND APPROVED BY
THE ENGINEER, FIXTURES MUST BE LOCKED IN POSITION. CON-
TRACTOR MUST SUBMIT PROPOSED LOCKING SCHEME WITH THE

FIXTURE SUBMITTAL.

(FLOODL IGHTS ONLY).

y 4
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Zf& 1. AREA LIGHTING (Bid under Item 614, "High Mast [Ilumination Assemblies”)

A. Area lighting shall be symmetric or asymmetric, as shown on the descriptive code.

The number and wattage of the fixtures on each pole shall be as shown on the lighting
layouts. The lighting pattern for symmetric fixtures shall be [ES Type V; for
asymmetric fixtures, it shall be IES Type II, III, or IV.

A1l luminaires shall be pre-qualified before installation. A sample of each type of
lumingire to be considered for pre-qualification shall be submitted to TXDOT's Traffic
Operations Division - Traffic Engineering Section (TRF-TE)

Traffic Operations Division - TE
Texas Department of Tronsportation
125 Eost 11th Street

Austin, TX 78701-2483

Sample lumingires are non-returnable. A list of pre-qualified luninaires may be obtained

by contacting TRF-TE. In oddition, luminaires will be sampled ond tested in accordance with
[tem 614. Luminaires that inconsistently pass testing or that are inconsistent with
published photometric information will be removed from the pre-qualified Iist at the
discretion of the Engineer. Once a fixture hos been approved, no changes shall be made in
ony material or manufacturing methods without prior approval of the Department. Unapproved
chonges will result in rejection of all fixtures.

Symmetric and Asymmetric fixtures shall meet the following requirements unless otherwise
approved by the Engineer:

1.

Luminaire Construction

a) The lumingire housing shall be formed, cast or drown from low copper aluminum and
shal | be free of cracks and excessive porosity. Formed aluminum shall have @ minimum
thickness of 0.090, and shall have all seams welded. The minimum thickness of cast
parts shall be as approved by the Engineer. Nuts, screws, and washers shall be made
of Type 316 stainless steel. The housing shall be marked with minimum 2" letters to
indicate the photometric type as being either A, B, C, or S as specified. Morking
shal | be permanent and shall be by stencil or stick on labels similar to “wattage"
label on cobra heads. Wattage Iabel will not be required on high mast fixtures. The
fixture housing shall be constructed separate from the fixture reflector.

b

Fixtures shall be natural aluminum in color or shall be painted gray.

c) The slipfitter shall securely attach the luminaire to the tenon on the ring assembly
with a minimum of 2 bolts and clamp. A positive means of vertical adjustment shall be

provided.

d

For optical assemblies with lenses, reflectors shall be polished gluminum with Alzok

or equal coating and shall not be painted. The optic ossembly shall be sealed. The

lens shall be tempered glass or prismatic glass, either flat or sag. The optic assembly
shal| be provided with a resilient seamless or sonically welded silicone rubber gasket,
and constructed so that a positive seal against weather and other contaminants will be
mointained. The lgtches shall be stainless steel, spring loaded, and hand operated (2
latches minimum, 3 attachment points),and shall provide a positive means of maintaining
closure of the Iumingire.

For optical assemblies without lenses, optical assembly shall consist of an open
ventilated borosilicate glass reflector. The reflecting prisms shall be protected from
dirt depreciation by a spun on hermetically sealed aluminum cover. There shall be no
glass lens/refractor on this optical assembly.

e

f

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

The socket shell shall be nickel plated ond shall be rigidly attached to a high grade
porcelain mogul base, which shall extend and enclose the metal shell. A locking means
shal | be incorporated in the shell of the socket to positively resist the removal of
the lamp. This locking means shall be a spring looded center tip. Lomp socket shall
be non-adjustoble ond shall be riveted, welded, or otherwise permonently installed.
Lamps shall be held securely in the proper position with a lamp support.

9

h

The terminal block shall use nickel plated brass connectors.

Fixture weight including ballast shall not exceed 80 pounds, and effective projected
area (EPA) shall not exceed 2.62 square feet

The Contractor may be responsible for fixture testing costs. See TXDOT’'s "Monual of
Testing Procedures, " Chapter 11 - “Traffic Systems ond [Ilumination," TEX-1110-T -
"Sampling Lighting Assemblies," at http://manuals.dot. state. tx.us/dynaweb/.

Photometrics

a) The Contractor shall submit a computer generated light level array of the area to be
lighted by high mast poles. All computer generated arrays shall have 400 watt fixtures
derated to 40,000 lumens per lamp.

b) The Type “A" 400 watt asymmetric fixture shall be IES cutoff. The Department will use
the measured photometric data of sampled fixtures to run the following tests on a
computer simulation:

(1) When mounted in the level position, 50 ft. above the midpoint and 20 ft outside of
either long side of a rectangular area measuring 340 ft. by 50 ft., the fixture
shall pass the following tests:

() The fixture shall provide a measured minimum intensity of 0.15 horizontal
foot-candles at any point on the surface of this area.

(b) The fixture shall provide a measured maximum to minimum |ight ratio, based on
horizontal foot-candles, of less than 25.

(c) The fixture shall provide an average measured intensity of 0.6 horizontal
foot-candles on the surface area.

(2

When mounted in the level position, 50 ft. above the midpoint ond 20 ft outside of
either long side of a rectangulor area measuring 260 ft. by 30 ft., the fixture
shall provide o measured minimum intensity of 0.30 horizontal foot-condles at any
point on the surfoce of this area.

c) The Type "B" 400 watt asymmetric fixture shall be [ES cutoff. The Department will use
the measured photometric data of sampled fixtures to run the following tests on a
computer simulation:

(1) When mounted in the level position, 50 ft. above the midpoint and 20 ft outside of
either long side of a rectangular area measuring 260 ft. by 65 ft., the fixture
shal |l pass the following tests:

(@) The fixture shall provide a measured minimum intensity of 0.15 horizontal
foot-candles at any point on the surface of this area.

(b) The fixture shall provide a measured maximum to minimum |ight ratio, based on
horizontal foot-candles, of less than 25.

(c) The fixture shall provide an average measured intensity of 0.6 horizontal
foot-candles on the surface area.

(2) When mounted in the level position, 50 ft. above the midpoint and 20 ft outside of
either long side of a rectangular areg measuring 200 ft. by 40 ft., the fixture
shall provide a measured minimum intensity of 0.30 horizontal foot-candles at any
point on the surface of this area.

d) The Type "C" 400 watt osymmetric fixture shall be [ES cutoff. The Deportment will use
the measured photometric data of sampled fixtures to run the following tests on a
computer simulation:

(1) When mounted in the level position, 50 ft. above the midpoint and 20 ft. outside of
either long side of a rectangulor orea measuring 220 ft. by 80 ft., the fixture
shal | pass the following tests:

(@) The fixture shall provide a measured minimum intensity of 0.15 horizontal
foot-candles at any point on the surface of this area.

(b) The fixture shall provide a measured maximum to minimum |ight ratio, based on
horizontal foot-candles, of less than 25.

(c) The fixture shall provide an average measured intensity of 0.6 horizontal
foot-candles on the surface area.

(2) When mounted in the level position, 50 ft. above the midpoint and 20 ft. outside of
either long side of a rectangulor orea measuring 160 ft. by 50 ft., the fixture
shal |l provide o measured minimum intensity of 0.30 horizontal foot-condles at ony
point on the surfoce of this area.

e) The Type "S" 400 watt Symmetric fixture shall be I[ES cutoff. The Deportment will use
the measured photometric dota of sampled fixtures to run the following tests on a
computer simulagtion:

(1) When mounted in the level position at 50 foot mounting height, the fixture shall
provide the minimum light levels as shown below:

(@) 0.15 horizontal foot-candles within a 130 foot radius

(b) 0.30 horizontal foot-candles within o 100 foot radius

(c) 0.50 horizontal foot-candles within a 60 foot radius
3. Ballasts

a) All ballasts shall be isolated-winding lag-type magnetic regulators designed to operate

b

400 watt high pressure sodium Iamps rated 480 volts. Ballasts shall be capable of
starting lamps at an ambient temperature of -20 degrees F. Ballast wiring shall include
a grounding terminal bonded to metal housing. Ballasts shall be fused with a 5 amp
time-delay fuse in an insuloted fuse holder. Fuse holders shall be internal to the
housing. Ballast wiring to the terminal board shall be through a quick-disconnect plug.
Windings shall be made from copper wire.

When the circuit voltage indicated on the plans is applied, the ballast input wattage
during fluctuations of the test voltage of +#10% and -10% shall not exceed 552 watts for
a 400 watt HPS lamp.,

3/03 Revision

Revised Area
Lighting
Requirements
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¢) During fluctuation of the line voltage of +10% or -10%, the lomp wattage fluctuation
Ballast shall maintain Iamp wattage between 280 and

shal | not exceed a total of 20%.
475 watts for a 400 watt HPS Iamp.

d) The power factor of any ballast when tested at the circuit voltage indicated in the
Ballast factor shall be between

plons shall not be less than 90% at any point in Iife.
.95 aond 1.0.

e) The electronic starting aid shall provide a starting pulse with an amplitude of
2500 volts minimum, 4000 volts maximum. The pulse width shall be o minimum of 0.8
microseconds at 2250 volts
equal to or greater than 90 percent of peak open-circuit voltage.

amperes. Electronic starting aids shall be replaceable without the use of tools.

starting aid shall discontinue to pulse when the lamp starts. Starter shall sense an
inoperative or missing HPS lamp and outomatically shut down lumingire to protect ballast

aofter 10 minutes.

f) Ballasts shall permanently and cleorly indicate the following: lomp type, catalog
number, voltoge rating, connection diagram, ond monufocturer. Copacitors in all
luminaires shall be non-PCB type.

4. Lamps

a) All laomps shall be new and of recent manufacture.

b) Lamps shall be high pressure sodium and shall meet ANSI C78 requirements. Lamps shall

be the type that extinguish at the end of usable lamp life and remain extinguished

without cycling. 400 watt lomps shall contain less thaon 4.0 mg of mercury. Lamps shall
be lead free ond shall pass the Federal Toxic Characteristic Leachate Procedure (TCLP).

Lamp shall be Osram-Sylvania LU400/Eco Plus. No alternatives will be approved.

c) 400 watt high pressure sodium lomps shall have average initial lumens of 50000 and

average rated |ife of 24000 hours.

/\ 2. GENERAL

A. All material shall be in accordance with the applicable sections of the NEC. All conduit and
conductors shall be in accordance with the materials and construction methods requirements
Heat shrink tubing for use with cable grips and cable splicing shall

of Items 618 and 620.
meet the requirements of [tem 620.

Where stainless steel bands are called for on the HMID sheets, stainless steel hose clamps may
be provided. Stainless steel bands and stainless steel hose clamps shall be provided with

stainless steel clips or stainless steel screws.

Obstruction Lights

1. When obstruction lights are required by layout sheets, summary sheets or general notes,
the entire high mast assembly shall be controlled by an FAA approved photocell mounted

inside the service enclosure. Ring mounted luminaires shall be controlled by up to 4
additional ring mounted photocells, with each photocell controlling up to 3 fixtures.
Photocel Is shall meet the following requirements:

a) All photocells shall consist of a photoelectric cell,

3-prong twist lock photocell plug and receptacle. The enclosure shall be made of

poly-acrylic with clear acrylic window. Enclosure chassis shall be molded thermosetting

plastic. The photocell shall have on arrestor rated 2.0kV sparkover with 5000 amps

fol low-through. Relay or switch shall be time delay type with normally closed contacts.

Photocel | shall be rated a minimum of 1800 VA,

b

35 foot-candles and off at levels above 58 foot-candles, in accordonce with FAA

requirements. This photocell shall be rated for operation at 240 volts. A permanent
placard shall be installed on the inside of the service enclosure door to indicate that

an FAA approved photocell is required.

c
at light levels below 1.0 (plus or minus 0.5) foot-candle, and shall turn off at 2
foot-candles higher than this level.
480 volts. Photocells shall be mounted upright on the terminal box or on various

junction boxes around the ring as opproved by the Engineer. Conduit entries shall not
be made into the top of the terminal box or junction boxes. The Controctor shall submit

mounting details to the Engineer for approval.

2. When obstruction lights are not required, eliminate the 3 obstruction Iight fixtures, 3
mounting posts, 480/120 volt tronsformer, 120 volt wiring, ond 3 mounting post support

connections shown on detail "E", sheet 1.

The male cord connector on the lower end of the Type W cord running up the pole, the female

cord connector for the Type W cord running to the circuit breaker enclosure ond the male

connector on the maintenance jumper shall meet the following or approved equal specifications

1. Arrow Hort pin ond sleeve watertight connectors UL listed, catalog numbers AH330CTW and

AH330P6W.

2. Bryont watertight pin and sleeve connectors UL Iisted, catalog numbers 330C6W and
330P6MH.

The pulse shall occur when the open-circuit voltage is
Pulse repetition
rate shall be @ minimum of one per cycle aond pulse current shall be a minimum of 0.18

an internal lightning arrestor,
and o relay or bimetallic switch mounted inside a weather proof enclosure with standord

Service enclosure mounted photocell (FAA photocell) shall turn on at light levels below

High most assembly ring mounted photocells (one foot-candle photocells) shall turn on

These photocells shall be rated for operation at

3. Hubble pin and sleeve connectors UL listed, catalog numbers HBL330C7W and HBL 330PT7W.

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

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

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

F. The Contractor shall provide shop drawings for high most illumination assemblies in occordance
with this [tem ond [tem 441. An Engineer licensed in the State of Texas shall seal the
shop drawings.

TESTING

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

B. Ballasts and fixtures will be tested using o reference |amp.

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

D. All other equipment will be tested in occordance with Item 614 of the Stondord Specifications
and Materials and Test Division Test Standards.

E. After High Mast Assembly has been completely assembled, the Engineer may require Contractor
to fully lower and roise each high mast ring one time to demonstrate proper operation of the
lower ing mechanism, or may require the ring to be lowered for ring or fixture inspection. [f
any malfunction occurs, the problem shall be corrected at the Contractor’'s expense and the
lowering test will be repeated.

MOUNTING RING AND SUPPORT ASSEMBLY

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

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

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

WINCH

A. Housing shall be high tensile strength die-cast silicon aluminum. Cable drum shall be
fabricated from seamless steel tubing with stamped steel flanges aond shall be hot-dipped
galvonized. Drum shall have o minimum diameter of 4.5 inches. Drum shall be keyed to drum
shaft. Drum and flanges shall be sized so that, when the fixture mounting ring is in the
raised position, the cable including one full Iayer will fill the drum to no more than
two-thirds of full capacity. Drum shaft shall be ground from stainless steel and mounted on
lubricated bronze bearings with seals. Wormgear shall be made of nickel-bronze and worm shaft
shal| be high-strength stress-proofed steel, ground ond polished and supported by tapered
roller bearings

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

C. Winch shall incorporate adjustable outomatic brake to assure positive lood suspension. Brake
shall be multiple disc with friction plates running in oil bath and one-direction clutch
which operates only when load is suspended or lowered. Winch shall not hove throw-out clutch.

D. Any winch thot is operated without oil shall be considered domoged ond shall be replace by
the contractor at the contractor’s expense.

WIRE ROPE AND TERMINALS

A. 5/16 ond 3/8 wire rope shall be 19x7 Rotation Resistant INRC stainless steel. 19x7 rotation
resistant wire rope shall meet the construction requirements of Fed. Spec. RR-W-410D, Type IV,
class 2, modified for stainless steel with a nominal breagking strength of 11,100 Ibs. All
wire rope shall be pre-formed and factory lubricaoted. Wire rope shall meet the requirements
of the applicable specification except where modified by this specification. Quality Assurance
testing shall be the responsibility of the manufacturer and shall meet recognized wire rope
industry standards. No special tensile or torsion testing will be required. Mill Test Reports
shal | be furnished.

B. Winch cable shall be of sufficient length to leave o minimum of one full Iayer of cable on
the drum when the fixture mounting ring is in the full down position.

C. Wire rope terminals shall be stainless steel, solid stud type as shown on Sheet 7. All
terminals shall be drilled for cotter pin. Material to be 303 SE or 304 stainless steel with
a maximum tensile strength of 115,000 p.s.i. Mill Test Reports shall be furnished.

120 v
obstruction

©

(3 total)

fo 30A High Mast
disconnect
cadmium sulfide cell \L
One foot-candle -\ T T~ <
photocell (up s ~ N
’
to 4 total) , \EA \ | 480 v from
| contact | serv!ced
High Mast — I e“e:géze
Fixtures N 5_ coil / foo'ra-consdles
(up to 3 N ] V7
per photocel I) - -

N

;)

Lightning
arrestor

One foot-candle photocel| keeps High Mast fixtures

of f when FAA photocell energizes

circuit at 35 foot-candles. Fixtures

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

One Foot-candle Photocel |

Schematic

Use on ring when obstruction lights are installed
and FAA photocell is installed in electrical service.
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The use of this standord is
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D.

E.

A1l terminals shall be proof-tested by the monufacturer to 40% of rated strength of the wire
rope. Each terminal shall be identified by manufacturer’'s logo permanently incised on
terminal. Manufacturer shall furnish certification of tests. Contractor shall also furnish
one sample of each size of terminal with 5 ft. of wire rope for lood tests by the State.
Samples tested must withstond test load not less thon 100% of rated breaking strength of
wire rope. If sample fails test, all terminals of some size will be rejected.

Wire rope shall be delivered from the manufacturer on a reel.

7. SPRINGS

A.

B.

ol

A.

b

A.

Provide three steel springs as shown on plans.

Springs shall have an uncompressed length of approximotely 8 inches and shall compress 3
inches under 700-pound load.

Springs shall contain approximately 19 total coils with ID of 0.875 and OD of 1.375 inches.
Ends shall be closed and ground. Springs shall be zinc-plated.

Springs shall be made from 1/4" diometer oil-tempered MB Steel treated for overstress.
Springs shall not develop permanent set from 3-inch compression.

ELECTRICAL POWER CABLE

Power cable shall be No. 8 AWG three-conductor round Type W, rated 90 degrees C, 600 volt or
2000 volt. Each conductor shall be tinned copper and shall consist of 133 stronds. Insulation
shal | be ethylene propylene rubber. Jacket shall be chlorosulfonated polyethylene (CSPE), with
glass fiber or nylon reinforcing mesh between two layers of CSPE. Nominal diameter shall be
0.91", Filler shall be rubber compound or other approved non-hygroscopic compound. Jocket
shal | be Hypalon Power Flex 90, with no substitutions allowed.

POWER DRIVE ASSEMBLY (ONE ONLY THIS CONTRACT UNLESS OTHERWISE SHOWN ELSEWHERE ON THE PLANS)

Drive Motor

1. Drive motor shall be 1-1/4" heavy-duty reversible portable electric drill modified as shown
on plans.

2. Shall have a minimum of & radial ball bearings, one thrust bearing, and one needle bearing.

3. Shall have No. 3 Morse Taper socket.

4. Shall be designed for 115 volt 60 Hertz single phase operation 250 RPM at no load.

5. Shall be designed for continuous rated duty of 160 RPM ond 15 amperes at 115 volts with
delivery of 33-pound-feet of torque. Drill motor to be operated only at low speed range.
(f.e. 150 to 160 RPM)

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

Torque Limiter Coupling

1. Torque Iimiter coupling shall consist of standard torque Iimiter with Type A sprocket
center member coupled 10 a Type B sprocket by an ASA double strand roller chain. Type A

sprocket shall be chrome-plated.

2. Coupling shall have torque capacity minimum of 15 pound-feet and o moximum of 55
pound- feet.

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

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

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

Universal Joints

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

2. Shall have a minimum torque rating of 1270 inch-pounds at 200 RPM.

3. Shall have set screw and keyed coupling as shown on plans

N

10. CONSTRUCTION METHODS

A,

Fabrication

1. Fabrication and welding shall be in accordance with ltem 441, "Steel Structures”.

2. All holes supporting pulley shafts shall be drilled {not punched) prior to galvanizing.

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

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

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

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

Installing Wire Rope

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

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

(9]

Installation of all wire rope shall be accomplished only under direct supervision of the
Engineer or his authorized representative. Contractor shall not remove wire rope from
manufacturer’s reel until authorized by the Engineer. Installation of wire rope on winch
shall be in accordance with the above and accepted industry practice. Installation of the
three hoist cables shall be made from the top end of the pole ond as directed by the
Engineer or his representative.

[nstalling Wire Rope Clips

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

2. Install second clip as near loop as possible, take out slack and torque nuts evenly to 30
pound-feet or as recommended by monufacturer.

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

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

Luningires shall be mounted level on the light ring. Luminaires shall be oriented as shown
on plans.
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TRAFFIC SIGNAL CONTROLLER BASE:

1. Provide a traffic signal controller base (cabinet base) manufactured of polymer concrete material consisting

1" PVC To Telephone q_ 12" Minimum PVC To

. N A of calcareous aond siliceous stone; glass fibers and thermoset polyester resin. The polymer concrete cabinet
Service \ 96"! /j':leﬁr'cCJI Service base must be reinforced on the inside of the cabinet base with fiberglass matting. Provide one of the
~C following bases: Armorcast Part # A6001848X24, Quazite Model # PG3048Z709, or other as approved by TxDOT
50 \‘ | r{ Traffic Safety Division.
4 +
L .
o9 H - 2. The polymer concrete mgterial must have @ minimum compressive strength of 10,300 pounds per square inch
5. " | ¥ (psi), minimum flexural strength of 3600 psi, and minimum shear strength of 3600 psi.
coow
=] v
2> I . I 3. The polymer concrete cabinet base must conform to the dimensions shown and must accommodate a standard
g+ I | 1 TxDOT basemount cabinet.
i
o6 I 1 . . . . .
Z+g ” : 4, Supply the cabinet base with four 1#2"-13 UNC stainless steel inserts for attachment of the cabinet to the
s | I base. Inserts must withstand @ minimum torque of 50 ft+-Ib and @ minimum straight pull out strength of 750 Ibs.
e 1 I
§:§ 11 - 1 5. Provide the cabinet base with 4 cable racks mounted one on each side of the base 2" to 7 " from the top
ont " X " edge of the base. Unless approved otherwise, cable racks must be 1-1/2 x 9#16x 3#16inch steel channel with
o532 | 47 Yo" Min eight T-slots spaced at 1-1/2 inches. The cable racks must easily accommodate the insertion of tie wraps
5ge I . I 8 n. to attach field wiring to the racks to serve as strain relief. Secure cable racks to the base using
E?_’; I | 1 182" -13 UNC stainless steel screws and inserts.
a e I 16" 16" || .
028 " f ~ 6. The cabinet base, when secured to the concrete slab with controller cabinet attached, must withstand a
Enb minimum wind lood of 125 mph or a 850 Ib force applied at 49" above the bottom of the base without causing
5E° J the base or cabinet to come out of their anchored position or cause any permanent deformation. The
L3y . manufacturer must supply certification by an independent testing laboratory or sealed by a Texas Licensed
8w 9 Y 28 1/, Professional Engineer. Provide the cabinet base with hardware for attachment to a concrete slab.
cC + le
ui — " - e 1/ n .
033 108 18 V2 Min. 7. The traffic signal base must be permanently marked either by impress or by permanent ink with the
oxyp manufacturer’s model number and name or logo.
@ t
-+
S [ | 8. Seal the base to the concrete with a silicone caulk bead and fastened to the slab per monufacturer’s
g:;,g IR instructions.
90 [ I O N N I I I |
0 c
535 ETRTRIR 213 une CONCRETE SLAB:
DLL -
e=0 I T T Y I S.S. INSERT 9. Traffic signal controller pad must be o portland cement concrete slab poured in place, must conform to
59, TR (4X) 40 Yy the dimensions shown, and must be level.
>00 Vo
3;03 N 56 2 10. Grade earthwork such that it is flush with the concrete pad on all four sides, unless otherwise shown on the
“ao I T T Y I plans. Subsidiary to ITEM 680, four inch rip rap may be used in lieu of earthwork. Slopes shall gradually
;:’:’g TN contour to match plans.
L O%
S . e CABINET BASE 11. Bond a #8 AWG copper ground wire and an 8 ft ground rod bonded to the reinforcing mesh by a suitable
§o¢ I T A Y O I I A | UL Listed clamp and terminated to the cabinet grounding bus for the purpose of providing a local ground
£ or e electrical grounding conductor. e electrical grounding conductor specified in Item -3.A.
+ f th lectri | di duct Th lectri | di duct ified in It 680-3.A.4
w—0 I T T Y I . . . .
S0 IR is required and must be terminated to the cabinet ground bus.
— X+
f';g I T O I I B | 12. Install a PVC sleeve to prevent the ground rod from direct embedment in the slab.
L
« 00
°.,2 / I I I L ! I I : 13. Provide welded wire mesh 6X6-W2.9 X W2.9 for reinforcement. Provide joints and splices in the mesh with o
L8V0 LI B B N B B B B | minimum 6-inch overlap. Center the mesh between top and bottom and provide a minimum 3 inch cover on the edges.
WoEw H [ I O N N I I I |
200w (‘gégeNgi:hw) N R 14. Provide Class B concrete minimum for the slab in accordance with Item 421, Construct the slab in accordance
3ETE N R L R with Item 531.
+
2 S CONDUITS:
TOP V I EW 15. Stub up and run 3-inch conduits through the slab to the various traffic signal poles and ground boxes as shown on
—_— the layouts. I[nstall the number of conduits as shown on layouts plus two additional 3 inch conduits for future
use. Terminate the conduits with a bushing between 2 and 4-inches above the slab.

16. Extend conduits for future use at least 18-inches from the edge of the slab, terminate underground with a
coupling, and cop and seal so that the seal can be removed without damaging the coupling. This must also apply to
unused telephone conduit.

17. Stub up two separate conduits through the slab from the electrical and telephone services. Run the conduit for the
electrical feed directly to the electrical service enclosure. Run the conduit for the telephone |ine directly to the
telephone service, usually located on the same pole as the electrical service. Telephone must not under any
circumstance share a conduit with any other function.

Control ler Y
CGb I ne-|— Cabinet Ground Bus 18. Terminate electric and telephone conduits above the slab with a coupling. After the base is installed, extend the
conduits above the top of the base ond secure to the base using o steel one-hole strap or similor suitable
substitute.

Y2- 13 NC Mounting
Bolts (4 Typical)

Grounding Conductor
as” l7_'*/_ %8 AWG

N ¥ CONTROLLER CABINET:

19. Anchor the controller cabinet to the base using four stainless steel 1/2-13 NC bolts.

Inserts i

(4 Typical) 20. The silicone coulk bead specified in [tem 680.3.B must be RTV 133. - —
25" 1+ 1" 7 =

PAYMENT: I Texas Department of Transportation Standory

Wire Mesh (See
21. Bid TS-CF as subsidiary to Item 680.

Note 13) H o Jg’: ?gggenm'e 10)
| LA ARAR G / TRAFFIC SIGNAL

——! ° ° °
— e ot s CONTROLLER CABINET
| 14" Minimum PVC To Electrical Service BASE AND PAD

é:opper—CIod Steel Ground Rod

%" x 8 min. TS-CF-Z]

1" To Telephone ———U
Service

. FILE: ts-cf-21.dgn DNz |cxx |0wx |cxx
3" Conduits
S I DE V I EW To Signal Poles ©7TxDOT  October 2000 CONT [SECT J08 HIGHWAY
" . 12-04 REVISIONS 6427| 57 001 Us 67
[
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(') :
253 FOUNDATION DESIGN TABLE NOTES . FOUNDATION SUMMARY TABLE @
N REINFORCING EMBEDDED DR@LEE@SH&ST ANCHOR BOLT DESIGN FOUNDAT ION @ énchgr-rt_)ol'r desngr; develops zhe @
wor STEEL LENGTH-ft 1 DESIGN oundation capacity given under AVG.
s S+ FDN |DRILLED (9, i : NO. DRILLED SHAFT LENGTH
~oE TYPE | SHAFT TEXAS CONE PENETROMETER| ANCHOR | Fy | BOLT LOAD TYPICAL APPLICATION Foundation Design Loads. LOCATION | N | FDON (FEET)
33 DIA |VERT | SPIRAL blows/ft BOLT | (xai)| CIR [ANCHOR VOMENT[SHEAR ® . . h IDENTIFICATION TYPE| EA
G« BARS | & PITCH[ o 15 40 DIA pia |TYPE K-ft |Kips Foundation Design Loads are the /ft. 24-A | 30-A | 36-A | 36-B | 42-A
t50 Podestol | Gestal teq al lowable moments and shears at
" . " edestal pole, pedestal mounte
ENG 24-A 24" |4-#5 [#2 at 12" 5.7 5.3 4.5 Ya 36 12 % 10 1 oo poter P the base of the structure.
2.‘_:% 30-A 30" 8- #9 [#3 at 6" | 11.3 10.3 8.0 1Y, 55 17" 2 87 3 |Mast arm assembly. (see Selection Table) @ Foundc‘riogs may gge Iii-red_sc:_\r.l)orgiely
0 . or grouped according to similarity
pav " " " " Mast arm assembly. (see Selection Table) y F
ey Sl B R R R REX N S IR I IR B T B i S i -t ch G g
mgg Mast arm assembly. (see Selection Table) @
09 " " H . - . .
s - " - " . . 10.4 55 21 Strain _pole taller than 30’ & strain Field Penetrometer readings ot a depth
588 36-8B 36 12- #9|#3 ot 6 15.2 13.6 ° 2 2 190 T pole with mast arm of approximately 3f+o 5 feet may be
o) " sed to adjust shoft lengths.
res 42-A 42" [14- #9|#3 ot 6" | 17.4 15.6 11.9 2 Vo 55 23" 2 271 9 |Mast arm assembly. (see Selection Table) usec To adju 9
oBe eI i tered, the Drilled
oLr f rock is encountered, e Drille
53 Shaft shall extend a minimum of two
«— 22
500 diameters into solid rock.
[TR =R
C
‘o6 ; . Decimal lengths in Design Table are
58 FOUNTRM 'PLUS TSN 'SUPPORT ASSEMBLIES (Fr " ®eeinel, 1snotns 1n,2esin Toble
MEL penetrometer values. Round to nearest
‘é"_-g FDN 30-A FDN 36-A FDN 36-B FDN 42-A foot for entry into Summory Table.
2o ~ |MAX SINGLE ARM LENGTH 32 48’
088 Sa 24" X 24’ AL ANCHOR BOLT & TEMPLATE SIZES
Vv ol e . ]
88 88 28" X 28 g BOLT |@soLt| 1o |BOTTOM | BOLT | g, N
Sgx = | MAXIMUM DOUBLE ARM 32" x 28’ 32° x 32 e IN. LENGTH | THREAD | THREAD | CIRCLE
Egg %2 LENGTH COMBINATIONS 36° X 36 . ¥, " 3 — 12 Ya* 7 V" 5 5"
g3% 2= 40" X 36° or V" | 30-a | 8" 4 17" 10" 7"
>
85 44" X 28 44' X 36 v 1 % | 3 -0 7¢ Iz 19" AR
.‘i’gg = MAX SINGLE ARM LENGTH 36° 44" E 2" 4 -3" 8" 5" 21" 12 V" 8 Yo"
5 Q B B - 1/ n T _an " 1w " " 1/
geg —o 24’ X 24' =z 2 Y/ 4'-9 : .9 . 5 /2. 23 13 ¥, 9 '/a
8o g 28" X 28 S @ Min dimensions given,
o023 " MAXIMUM DOUBLE ARM 32 X 24' 32° X 32' - longer bolts are acceptable.
weg oo LENGTH COMBINATIONS n n
"‘E‘E == 36" X 36 Use average N value over
I o= 40" x24° 40’ X 36’ the top third of the TOTAL DRILLED SHAFT LENGTHS
+o00 o
o= = " - embedded shaft.
52£ 44 x 36 Ignore the top 1’ of soil. Condui+
35 Exawles . Steel Template | . GENERAL NOTES:
026 -for 80mph design wind speed, foundation o \: es with holes /" greater > Design conforms to 1994 AASHTO Standard
£ 30-A con support up fo a 327 orm with o thon bolt diometer Specifications for Structural Supports for
another arm up to 28 kumur(mu:g h Highway Signs, Luminaires and Traffic
& ; ; : rm (optiona i i im revisions thereto.
z 2. For 100mph design wind speed, foundation . spiral Signals and interim revisions thereto
2 36-A can support a single 36’ mast arm. Bond anchor bolts to__ J— Reinforcing steel shall conform to Item 440,
= /o . rebor coge, fwo "Reinforcing Steel".
g é4_ ﬂ"lk- H;I-I-n | Ioco-l-lon(s5 using #3 Vertical
= freular Sree —| Sway Cable Anchor bolts to be baor or #6 copper Bars wen
o Top Template o] roximately oriented jumper. Mechanical Concrete shall be Class “C".
Heavy Hex c app y . nnectors shall be UL Bolt Circle
8 Nut (Typ) £ so that two bolts are in ponnecrers o 2 Diometer Threads for anchor bolts and nuts shall be
8|0 2 Flat Washers S tension from the Span S ey conerere | rolled or cut threads of 8UN series up to 2"
=< per Anchor Bolt : Wire loads. encasement. in diameter or UNC series for all sizes. Bolts
= © TOP VIEW and nuts shall have Class 2A cgd EE fit ’Iroleronces.
L Galvanized nuts shall be tapped after galvanizing.
= Ya" to 2" of
bolt shank shal l | th i iameter
£ b TYPICAL STRAIN POLE = project above 'gaL: shé??hggnggll:\sf;h?;l?gs éﬂ;g?: orowmediLljrrr’]-(sj-;-Seng-rh
2 d ASSEMBLY = concrete o2 mild steel” per Item 449, "Anchor Bolts". Anchor
9 > ———— L =] .‘_--a bolts that are 1" in diameter or I$ss shal | conform
= c e} | s : 0| +to ASTM A36. Galvanize a minimum of the top end
Y18 Gol. =~ =8 = > LJ" $é{,}§‘fé$g Steel 8'5 thread length plus 6" for all anchor bolts unless
0 colC MY M) e o otherwise noted. Exposed washers and exposed nuts
m'q_) Yols Type 1 | E (Temporary) s shall be galvanized. All galvanizing shall be in
Lo L. —Type 2 . R o accordance with Item 445, "Galvanizing".
Ll BFlo b Conduit (See Layout a2
Q C8ly R=d— 3 . Sheets for diameter. " Templates and embedded nuts need not be galvanized.
< 623 : Thickness = Orient gs directed by \ T Lubricate and tighten anchor bolts when erecting the
2. la d/4 (inch) min. . the Engineer. 1 or 2 e structure in accordance with Item 449, "Anchor Bol+s".
o Supporting . _ required) = e
© C Arm Luminaire ®= [—Anchor £
1 Vst Min Arm (optional) —I= Bolt gﬁ
A Ve win | | 2 Sides '\ E|  Vertical Bars (See S rCirculor 52 =t
Circular Steel Bottom Template (Typ) O Design Table for size ee
(Omit+ bottom template : o & number). o Template EE I Texas %gsz%s Eﬁg%:poﬂoﬂm
for FDN 24-A)
NUT ANCHOR 2 — e
HOO:('IFYDP:NIC)I-lOR L:TYPE 2) *é = 5 5 % TRAFF IC SIGNAL
e
5 . - ke]7)
0 Spiral, 3 flat turns a ©
@ = top & 1 flat turn Ol
g ANCHOR BOLT ASSEMBLY | ooheem (388 beslen M 58 POLE FOUNDATION
p 5§ Table for size & pitch) o~
™y N 3 iy
© £ Drilled o TS'FD'IZ
o @ ®orient anchor bolts orthogonal > Vertical bars may rest Shaft Dia |
rient anchor bolTs - H hol -
E; with the fixed arm direction to ?? ?1011-9? ?figr'lf':ll’l?ldengueh ©TxD0T August 1995 ON: MS |cxx Jsy |owx MAO/MMF |CK:JSV/TES
= C T A ateria [¢] ELEVATION REVISIONS
2% ensure that ng b(d)I‘II's gre n TYPICAL MAS RM L. 1o do so when —_ i CONT |SECT 408 HIGHWAY
tension under deod load. concrete is placed. [ 6427/57 001 us 67
2 ASSEMBL Y FOUNDATION DETAILS azifs7| oor | us o7
ac - 23 BROWN 52
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7°-6"t1" (8

Nominal

Arm Length)

—E?. (+2°,

No warranty of any

2" SCH 40 Pipe
2 %" o.D.

Strut
R EAG vy 2"
Min.

g -guA "

Simplex fitting

TxDOT assumes no responsibility for the conver-
€ Bolt Holes

1Y%
1 %

LA-1

10-6" % )

Removable plastic or
galvanized metal cap

" SCH 40 Pipe
" 0.D.

8-FOOT LUMINAIRE ARM

€ 5" Dia. A307 Bolts
2 at 4" c-c each side
4 bolts & 4 lock

washers per clamp

S

The use of this stondard is governed by the "Texas Engineering Proctice Act".
sion of this staondard to other formats or for incorrect results or domages resulting from its use
lea-

kind is made by TxDOT for any purpose whatsoever.

Clamp
R Yo" x 6"
A572 GR 50

DISCLAIMER:

DETAIL NO. 1
(HALF SECTION)

!
o Juin._sroion
length

¢ 'o" Dia. A307 Bolts

2 at 5"

4 bolts & 4 loc

DETAIL NO.?2
(HALF_SECTION)

LA-3 )7

4
€ 5" Dia. A325 Bolts
2 bolts & 2 lock
washers per clamp;z

Yttt

;/4:: Dio-x—%
Sch 80

Pipe

Il
<,

Clamp
R %" x 5"
A572 GR 50

LA-2
Ya

DETAIL NO.3
(HALF_SECTION)

c-c each side

k

washers per claomp

Field cut
hole

pole .
CLAMP ATTACHMENT CLAMP ATTACHMENT

in

€ 5" Dia. A307 Bolts

2 at 44" c-c each
4 bolts & 4 lock
washers per clamp

So
Illtl/zll

Clamp
R ¥ " x 6"
A715 GR 50

LA-2
A Ya

CLAMP ATTACHMENT CLAMP ATTACHMENT

DETAIL NO. 4
(HALF_SECTION)

DATE:
FILE:

side

Lip
removed

9'-6"*1" (10’ Nominal Arm Length)

MATERIALS

-0°)

Pole or Arm Simplex

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

\O’ (+2°,-0°)

Strut B % "x 2" Min.

2" SCH 40 Pipe
2 %" 0.D.

Arm Pipes

ASTM A53 Gr.B, A501, A1008
HSLAS-F Gr.50 (@), or A1011 HSLAS-F Gr.50 @

= —} = ’

Min. straighf

Arm Strut Plates @

ASTM A36, A572 Gr.50 C), or A588

Misc.

| length
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(2 per fitting)

Arm Simplex

Lock Washer
(2 per fitting)
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Pole Simplex 2

Clamp

Pole Simplex

A

3°-0% 5" Max. (D)

DIRECT ATTACHMENT

DETAIL

(@ Dimensional 1imits are given to show acceptable
variation in design. All of a Fabricator’s production
of a particular arm length shall have the same
dimensions within specified tolerances.

(@ Any of the materials Iisted for plates may be used
where the drawings do not specify o particular ASTM
designation.

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

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

GENERAL NOTES:

Design conforms to 1994 AASHTO Standard
Specifications for Structural Supports for
Highway Signs, Luminaires, and Traffic Signals
and Interim Revisions thereto. Design Wind
Speed equals 90 mph plus a 1.3 gust factor.
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POLE SIMPLEX DETAIL

UPPER SIMPLEX FITTING UPPER SIMPLEX FITTING
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(2 per fitting)
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(2 per fitting)
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ARM SIMPLEX DETAIL

Arms are designed to support a 60 Ib. luminaire
having an effective projected area (actual area
times drag coefficient) of 1.6 sq. ft.

Materials and fabrication shall be in
accordance with Item 686, "Traffic Signal Pole
Assemblies (Steel)" and with the details,
dimensions, and weld procedures shown
herein. Weld references call for preapproved
weld procedures which the Fabricator must
obtain prior to fabrication. In the absense of
specified Fabricaton tolerances, dimensions
shall be within the tolerances generally
obtainable in normal fabrication practice.

Unless otherwise noted, all parts shall be
galvanized aofter fabricotion in accordance with
Item 445, "Galvanizing".

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

Each pole simplex fitting shall be supplied
with 2 ASTM A325 bolts and 2 lock washers of
the size specified. The bolts and lock washers
shall be secured to the pole with the other
hardware items called for in the plans. When
clamp attachment is specified, the Fabricator
shall ship the clamp assembly securely attached
1o the pole at the location shown on the plans.

If clomp ossemblies are ordered without
poles, the Fabricotor sholl ship one upper and
one lower clamp gssembly together in a single
package, including all nuts and washers
required for the clomps ond simplex fittings.

///—-I %" Dia. Approx.
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