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County: Comanche, Etc. Sheet 3

Highway: SH 36, Etc. Control: 0183-01-049, Etc.

GENERAL NOTES

TEST(S) TO BE IN ACCORDANCE WITH
TEXAS DEPARTMENT OF TRANSPORTATION
STANDARD TEST METHODS.

The Contractor will not be allowed to store equipment, materials, incidentals, hazardous chemicals,
petroleum products, concrete washouts, etc. in the Department’s R.O.W. without written permission from
the Engineer.

See the “Environmental” section of the plans for additional information.
TEXAS ONE CALL

Fiber optic cable systems, gas lines, underground power lines, water lines, sewer lines, and other various
utilities may be buried within the project limits. Protection of these utility systems is of extreme importance
since any break could disrupt service to users resulting in business interruption and loss of revenue and
profits. The Contractor shall telephone Texas One Call at 1-800-344-8377 (a 24-hour number), to
determine if utilities are buried anywhere on the project in accordance with all UNDERGROUND FACILITY
DAMAGE PREVENTION AND SAFETY laws. This action; however, will in no way be interpreted as relief
of responsibilities under the terms of the Contract as set out in the plans and specifications. Coordinate the
repair of all damages caused by daily operations and have facilities restored to service in a timely manner
as directed at no additional cost to TxDOT.

GENERAL

Unless specifically noted as applying to only a certain project or projects, these general notes will apply to
all projects associated to this contract.

Contractor questions on this project are to be addressed to the following individual(s):

Name Email Address
Eric L. Lykins, P.E. Eric.Lykins@txdot.gov
Jordan Perry, E.L.T. Jordan.perry@txdot.gov

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

All contractor questions will be reviewed by the Engineer. Once a response is developed, it will be posted
to TXDOT's Public FTP at the following Address:
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https://ftp.dot.state.tx.us/pub/txdot-info/Pre-Letting%20Responses/

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

The term “Article” or “Section” referred to hereon is defined in the forward of the Standard Specifications for
Construction and Maintenance of Highways, Streets, And Bridges adopted by the Texas Department of
Transportation November 2014.

The total disturbed area is shown on the SW3P sheet(s).

All electrical submittals will be forwarded to District Director of Operations (325-643-0417).
No electrical work will be performed prior to approval of electrical materials.

ITEM 5 CONTROL OF WORK

The responsibility for the construction surveying on this contract will be in accordance with Section 5.9.1.
“Method A”".

ITEM 7 LEGAL RELATIONS AND RESPONSIBILITIES

No significant traffic generator events identified.

ITEM 8 PROSECUTION AND PROGRESS

Working days will be computed and charged in accordance with Section 8.3.1.4. “Standard Workweek”.

Work will not be performed without time being charged unless otherwise exempted by the Section as
defined above.

Working day charges will be in accordance with Special Provision 008---003 (90 calendar days after the
date of the written authorization to begin work. Do not begin any work before the end of this period unless
authorized in writing by the Engineer.) This delay is for the inability to acquire Illlumination Poles and
accessories in a timely manner.

PROJECT SCHEDULES

For monthly submittals, the Contractor will provide the schedule in an Adobe Acrobat compatible format
(PDF file). If the Engineer requests the schedule in an electronic format, the Contractor will submit a
schedule that is fully compatible with Primavera P6 Professional Release 15.

ITEM 421 HYDRAULIC CEMENT CONCRETE

General Notes Sheet B
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Highway: SH 36, Etc. Control: 0183-01-049, Etc.

County: Comanche, Etc. Sheet 4

Highway: SH 36, Etc. Control: 0183-01-049, Etc.

Furnish dome lids with 4” x 8" cylinder test molds.
Strength testing equipment is not required for Contract controlling test.
ITEM 502 BARRICADES, SIGNS, AND TRAFFIC HANDLING

The Contractor will be required to keep all TCP devices clean. If notified by the Engineer to clean the TCP
devices, the Contractor will have until the end of that daylight period to comply. Failure to comply will result
in a suspension of all work until the TCP devices are clean. Time will not be suspended.

The Contractor Force Account “Safety Contingency” that has been established for this project is intended to
be utilized for work zone enhancements, to improve the effectiveness of the Traffic Control Plan, that could
not be foreseen in the project planning and design stage. These enhancements will be mutually agreed upon
by the Engineer and the Contractor's Responsible Person based on weekly or more frequent traffic
management reviews on the project. The Engineer may choose to use existing bid items if it does not slow
the implementation of enhancement.

All equipment operated by the Contractor on or within thirty feet (30°) of the roadway will have a functioning
flashing beacon mounted on it. Motor graders will have two standard orange warning flags mounted on
them in addition to the flashing beacon.

All devices shown on the TCP Standards are required and considered subsidiary to Item 502 unless
specifically outlined elsewhere in the plans.

All signs will be constructed in accordance with the details shown in the current Standard Highway Sign
Designs for Texas manual.

ITEM 506 TEMPORARY EROSION, SEDIMENTATION, AND ENVIRONMENTAL CONTROLS

The Engineer will determine actual time and placement locations of BMP's and temporary measures once
construction has begun.

ITEM 600 ELECTRIC GENERAL
Electrical materials, wiring, and fittings not covered by the plans and specifications for this project will
conform to the requirements of the current edition of the National Electrical Code as published by the

National Fire Protection Association.

Electrical Contractor, Signal Shop personnel and Project Inspector will conduct a ‘Tool Box’ meeting to
discuss upcoming electrical work.

All materials will be from the pre-qualified material producer list, “Roadway Illumination and Electrical

Supplies” located on the TXDOT website. Electrical submittals will be required for all materials not on the
pre-qualified list.

General Notes Sheet C

All electrical submittals will be forwarded to District Director of Operations (325-643-0417). No electrical
work will be performed prior to approval of electrical materials.

ITEM 610 ROADWAY ILLUMINATION ASSEMBLIES

All luminaire poles will be either steel or aluminum. All lllumination Pole bases will be Transformer
Base (T-Base) for breakaway capability.

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
ltems 610 & 620. Provide 10 amp time delay fuses.

For instructions on submitting shop drawings electronically go to TXDOT home page, Divisions (bottom
left), Bridge, Shop Drawings, Electronic Submission of Shop Drawings, Guide to Electronic Shop Drawing
Submittal.pdf or click on the following link:

http:/ftp.dot.state.tx.us/pub/txdot-info/library/pubs/bus/bridge/e submit quide.pdf

For project specific shop drawings, furnish drawings of the complete assembly in accordance with ltem
441, “Steel Structures”. Submit shop drawings electronically.

Pre-approved shop drawing manufacturers and assembly model numbers can be found on the Texas
Department of Transportation(TxDOT) — Construction Division’s(CST) material producer list. Category is
“Roadway lllumination and Electrical Supplies.”

Complete lighting in the initial stages of construction. Make every effort to keep the jobsite lit for the duration
of the project. Do not de-energize existing lighting before new lighting is operation without prior approval.

Use 240 volt electronic LED drivers for luminaires on this project.

Provide 12 circuit Buchanan Type 112SN, Kulka Type 985-GP-10 CU, or equal terminal strip in the luminaire
pole access compartment. The conductors for the line and load side of the terminal strip will be identified with
a plastic label with two straps per tag. The load side will have each signal head and ped head identified on
the tag.

Fabricate steel roadway illumination poles in accordance with TxDOT standards RIP (Roadway lllumination
Poles -2011). Poles fabricated according to RIP require no shop drawings. Alternate designs to RIP or the
use of aluminum to fabricate poles will require the submission of shop drawings electronically.

Limitations on Use of the RIP Standard

The Roadway lllumination Pole (RIP) standard details were developed for installations in locations where
the 3-second gust basic maximum wind speed is 110 mph, and where the elevation of the base of the pole
is less than (i.e. not more than) 25’ above the elevation of surrounding terrain, in accordance with the
“AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic
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Signals,” 4th Edition (2001) (AASHTO Design Specifications). For poles to be installed in regions where the
maximum basic wind speed exceeds 110 mph or to be mounted more than 25’ above the surrounding
terrain, the contractor will provide poles meeting the following requirements:

e Submittals. Following the electronic shop drawing submittal process (see
http:/ftp.dot.state.tx.us/pub/txdot-info/library/pubs/bus/bridge/e _submit_guide.pdf) the contractor
will submit to the Engineer, for approval, fabrication drawings and calculations for the poles. The
drawings and calculations will be sealed by a Texas registered or licensed professional engineer
(P.E).

e Luminaire Structural Support Requirements. Lighting poles, arms, and anchor bolt assemblies will
have a 25 year design life to safely resist dead loads, ice loads and the required basic wind speeds
at the location of installation in accordance with the current edition of the AASHTO Design
Specifications. For transformer base poles, the fabricator will include transformer base and
connecting hardware in calculations and shop drawing submittals. All transformer bases will have
been structurally tested to resist the theoretical plastic moment capacity of the pole. Certification of
the plastic moment load test and FHWA breakaway requirement test of the model of base being
furnished will be submitted with the shop drawings. Shop drawings will show breakaway base
model number, and manufacturer's name and logo. Manufacturer's shop drawings will include the
ASTM designations for all materials to be used.

ITEM 618 CONDUIT
All' boring conduit will be SCH 80 PVC.

Where PVC, duct cable, and HDPE conduit 1" and larger is allowed and installed as per TxDOT standards,
provide a PVC elbow at all ground boxes and foundations.

See plans & specifications regarding type of conduit. High density polyethylene (HDPE) may be
substituted where PVC is called out. High density polyethylene (HDPE) may be threaded and used with
threaded PVC connectors or couplings. All couplings & connections will be tight & waterproof. Each end of
every PVC pipe connection and/or coupling will be cleaned with PVC cleaner and glued thoroughly with
PVC sealer. Proposed and existing conduit will be brought into a pull box and elbowed unless otherwise
shown. Where a rigid metal conduit run terminates, a bushing will be provided to protect the wire from
abrasion.

The conduit will be placed at a minimum depth of five 5 ft. unless otherwise shown on the plans or directed
by the Engineer. If utility lines or other obstacles are at the 5 ft. minimum depth then the conduit will be
routed under the utility or obstacle unless otherwise approved by the Engineer.

The conduit will be placed on a 2 in. Sand cushion and then backfilled with a minimum of six inch (6”) sand
fill. The remainder of the trench will be backfilled with flexible base or soil as required by location of conduit
on the project.

Flexible metal will not be permitted on this project.

General Notes Sheet E
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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.”

The polymer concrete barrier box will not be paid for separately, but will be considered subsidiary to ITEM
618, “CONDUIT".

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

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

For Flashing Beacons (Item 685) within the project, provide single-pole breakaway disconnects. Use
Bussman HEBW, Littlefuse LEB, Ferraz-Shawmut FEB, or equal on ungrounded conductors.

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 624 GROUND BOXES

All concrete used on ground boxes with aprons or cast in various slabs, will be as thick as the ground box
depth within the dimensions as shown on TxDOT’s ED Standard Sheets. No variance from this will be
allowed.

ITEM 628 ELECTRICAL SERVICE

Any service installed by others will comply with all TxDOT standards from weather head to fixtures.

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

The Contractor will verify conductor slack length at the weatherhead with the utility provider. If the utility
provider requires a conductor slack length that does not meet the requirements shown on ED(7) notify the
Engineer immediately for a resolution.

ITEM 644 SMALL ROADSIDE SIGN ASSEMBLIES

The Contractor will notify the Engineer 5 working days before installing any sign base. The Engineer will

coordinate with the Contractor and the Maintenance office to assure proposed sign placements are in
accordance with the current version of the Sign Crew Field Book and the TMUTCD. Any signs that are
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placed without this coordination by the Contractor that are not located correctly will be removed and
relocated at the Contractor's expense.

Build signs not detailed in the plans according to the latest edition of the Standard Highway Sign Designs
for Texas.

Existing roadside signs are to be removed/relocated and mounted on temporary supports and placed
during construction as directed by the Engineer. The removal/relocation and temporary mounting of any
existing sign (stop, yield, warning, etc.) will not be paid for directly but will be considered subsidiary to Item
644 unless otherwise directed by the Engineer.

Conformable Retroreflective Sheeting in accordance with DMS 8300 will be required on all Warning, Stop,
and Yield signs. Retroreflective sheeting wrapped around a sign support is yellow unless the sign on the
support is a Stop or Yield, in which case the sheeting will be red. Retroreflective sheeting will have a height
on the post of 12 inches and the bottom of the sheeting will be 4 feet above the edge of the travel lane.
Retroreflective sheeting will not be paid for directly but will be considered subsidiary to Item 644 Small
Roadside Sign Assemblies.

ITEM 685 ROADSIDE FLASHING BEACON ASSEMBLIES

Roadside Flashing Beacon foundations will be Drill Shaft type.

The flasher assembly will be capable of supporting two 12" LED beacons flashing for a 24 hour period.
This roadside flashing beacon will have one pole & two pole configurations as described in the plans.

For One-Pole (Hard-Wired Power) Roadside Flashing Beacons; the assembly will consist of an installation
with one foundation, pole and transformer base as shown on layout and standard sheet(s).

For One-Pole Solar Powered Roadside Flashing Beacons; the assembly will consist of an installation with
one foundation, pole and transformer base. Batteries will be placed in cabinet mounted on pole, as shown
in standard sheets.

For Two-Pole Solar Powered Roadside Flashing Beacons; the assembly will consist of an installation with
two foundations, poles and transformer bases. The controller and batteries will be placed on the second
pole at the ROW as shown on layout and standard sheets.

Batteries will be placed in cabinet mounted on the second pole.

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

Provide the number of vehicles with truck mounted attenuators (TMA) listed in the table below. The

Contractor will be responsible for determining if one or more of these operations will be ongoing at the
same time to determine the total number of TMAs needed for the project.

General Notes Sheet G
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STANDARD / PHASE # TMA'S REQUIRED
TCP(1-1) 1
TCP(1-2) 1
TCP(2-1) 1

Stationary shadow vehicle(s) with TMA are estimated at 8 days for this project. (8 days x 1 TMA’s - 5 days
for SH 16 @ FM 8 & 3 days for SH36 @ US 67)

General Notes Sheet H
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CONTROLLING PROJECT ID 0183-01-049

QUANTITY SHEET

DISTRICT Brownwood
HIGHWAY SH 16, SH 36

COUNTY Comanche, Eastland

CONTROL SECTION JOB 0183-01-049 0288-03-033
PROJECT ID A00133764 A00133740
COUNTY Comanche Eastland TOTAL EST. 'II':(I)I\'II':“_.
HIGHWAY SH 36 SH 16
ALT BID CODE DESCRIPTION UNIT EST. FINAL EST. FINAL
164-6001 BROADCAST SEED (PERM) (RURAL) (SANDY) SY 25.000 25.000 50.000
168-6001 VEGETATIVE WATERING MG 1.000 1.000 2.000
416-6029 DRILL SHAFT (RDWY ILL POLE) (30 IN) LF 24.000 48.000 72.000
432-6009 RIPRAP (CONC) (CL B) (4") cY 1.500 1.500
500-6001 MOBILIZATION LS 50.00% 50.00% 100.00%
502-6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 3.000 3.000
506-6038 | TEMP SEDMT CONT FENCE (INSTALL) LF 440.000 440.000
506-6039 TEMP SEDMT CONT FENCE (REMOVE) LF 440.000 440.000
506-6041 BIODEG EROSN CONT LOGS (INSTL) (12") LF 60.000 60.000
506-6043 BIODEG EROSN CONT LOGS (REMOVE) LF 60.000 60.000
610-6103 REPLACE LUMINAIRE W/LED (400W EQ) EA 4.000 2.000 6.000
610-6290 IN RD IL (TY SA) 50T-12 (400W EQ) LED EA 2.000 4.000 6.000
618-6046 CONDT (PVC) (SCH 80) (2") LF 437.000 437.000
618-6053 CONDT (PVC) (SCH 80) (3") LF 817.000 817.000
618-6054 | CONDT (PVC) (SCH 80) (3") (BORE) LF 196.000 196.000
620-6007 ELEC CONDR (NO.8) BARE LF 453.000 1,479.000 1,932.000
620-6008 ELEC CONDR (NO.8) INSULATED LF 906.000 2,958.000 3,864.000
624-6002 GROUND BOX TY A (122311)W/APRON EA 2.000 7.000 9.000
624-6016 GROUND BOX TY 1 (304848)W/APRON EA 1.000 1.000
628-6002 REMOVE ELECTRICAL SERVICES EA 1.000 1.000
628-6165 ELC SRV TY D 120/240 070(NS)AL(E)SP(O) EA 1.000 1.000
628-6215 ELC SRV TY D 120/240 100(NS)AL(E)SP(O) EA 1.000 1.000
636-6001 | ALUMINUM SIGNS (TY A) SF 68.500 68.500
644-6076 REMOVE SM RD SN SUP&AM EA 2.000 2.000
682-6003 | VEH SIG SEC (12")LED(YEL) EA 4.000 4.000
682-6005 | VEH SIG SEC (12")LED(RED) EA 4.000 4.000
685-6001 INSTALL RDSD FLASH BEACON ASSEMBLY EA 1.000 1.000
685-6004 INSTL RDSD FLSH BCN ASSM (SOLAR PWRD) EA 3.000 3.000
6056-6001 | PREFORMED IN-LANE(TRANS) RUMBLE STRIP LF 80.000 80.000 160.000
6185-6002 | TMA (STATIONARY) DAY 3.000 5.000 8.000
18 EROSION CONTROL MAINTENANCE: LS 1.000 1.000
CONTRACTOR FORCE ACCOUNT WORK (PART)
SAFETY CONTINGENCY: CONTRACTOR FORCE LS 1.000 1.000
ACCOUNT WORK (PARTICIPATING)
TXDOTCONNECT Report Generated By: txdotconnect_internal_ext Report Created On: Jan 11, 2021 5:08:20 PM
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BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: R=. 44"

. . . COLORS:
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to show typical examples for placement of temporary traffic control R=.13" ) : gﬂﬁggmmn
devices, construction pavement markings, and typical work zone signs. BLACK
The information contained in these sheets meet or exceed the requirements BORDER AND

R=1,1"
shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). \2/ LEGEND
(~_r

31"

—_

2.57"
2.88

L7
31"

2. The development and design of the Traffic Control Plan (TCP)is the ORANGE
responsibility of the Engineer. /<; = FLUORESCENT ——

J

BACKGROUND

R=,75"
3. The Contractor may propose changes to the TCP that are signed and sealed ﬂﬁﬁﬁm

by a licensed professional engineer for approval. The Engineer may develop, WHITE BORDER
F AND SYMBOL
sign and seal Contractor proposed changes. -

48"

55
\

BLACK

5.

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

« 75"

14"

[
4"
>t

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

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

h.l

.94

1.41 L.4I

.94

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

.94

3.0" Radius, 1.25" Border, 0.75" Indent, Black on Yel low;
—: [STAY ALERT] Font: D

4// 3.0" Radius, 1.25" Border, 0.75" Indent, Black on Orange;
4/// = [TALK OR TEXT LATER] Font: C specified length;

94
a2/

.14

-

.31"*1

I !
1.68".67"1.68".67"1.68"
1 T

7. The Engineer may require duplicate warning signs on the median side of *
divided highways where median width will permit and traffic volumes ) L 6. 38" 3

justify the signing. 8.38"

8. All signs shall be constructed in accordance with the details found in the 9"
"Standard Highway Sign Designs for Texas," latest edition. Sign details
not shown in this manual shall be shown in the plans or the Engineer shall
provide a detail to the Contractor before the sign is maonufactured. SIGN DETAIL (GZO-]OT)

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

10. As shown on BC(2), the OBEY WARNING SIGNS STATE LAW sign, STAY ALERT TALK OR
TEXT LATER (see Sign Detail G20-10T) aond the WORK ZONE TRAFFIC FINES DOUBLE
sign with plaque shal |l be erected in advance of the CSJ limits. However " . I . . s
Thg TRAFFIC FINES DOUBLE sign will not be required on projects consisfiné Trofflc.Con+roI Devices List" (CWZTCD) gescrlbes pre-qualified ?roduc+s
solely of mobile operation work, such as striping or milling edgeline rumble on? their sourcis $Td may be found on-line at the web oddress given
strips. The BEGIN ROAD WORK NEXT X MILES, CONTRACTOR and END ROAD WORK signs below or by contacting:
shal | be erected at or near the CSJ limits.

Only pre-qualified products shall be used. The "Compliant Work Zone

Texas Department of Transportation
Traffic Operations Division - TE

11. Except for devices required by Note 10, traffic control devices should Phone (512) 416-3118

be in place only while work is actually in progress or a definite need
exists.

12. The Engineer has the final decision on the location of all traffic control
devices. SHEET 1 OF 12

® Traffic
13. Inactive equipment and work vehicles, including workers’' private vehicles THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT ;;g;f’ oﬁﬂfﬁﬁw
must be parked away from travel lanes. They should be as close to the http://www.txdot.gov ITeanDePa’tmentOfoanSPO"faﬁon Standard

right-of-way |line as possible, or located behind a barrier or gquardrail,
or as approved by the Engineer. COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)

DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS) BARRICADE AND CONSTRUCTION
WORKER SAFETY APPAREL NOTES: MATERIAL PRODUCER LIST (MPL) GENERAL NOTES

1. Workers on foot who are exposed to traffic or to construction equipment ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS) " AND REOUIREMENTS

within the right-of-way shall wear high-visibility safety apparel meeting STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
the requirements of ISEA "American National Standard for High-Visibility BC (] ) - l 4

Apparel," or equivalent revisions, and Iabeled as ANSI 107-2004 standard TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD) _— bo-T4don v X007 [ove Tx00T [owe ToBOT [exe 130T

performance for Class 2 or 3 risk exposure. Class 3 garments should be TRAFFIC ENGINEERING STANDARD SHEETS ©Tx00T November 2002 P p— o8 omAr

considered for high traffic volume work areas or night time work. REVISTONS 0183 01| 049, etc. | SH 36, etc.

4-03 5-10 8-14 DIST COUNTY SHEET NO.

9-07 7-13
11

BWD | COMANCHE, etc.
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No warranty of any

TxDOT assumes no responsibility for the conversion

ol'rzmeag\;orm-rs or for incorrect results or damages resulting from its use.

o]
C

The use of this standord is governed by the "Texas Engineering Practice Act".
of, this standard
-03-033 SH 16 RTZ\4, DSuiom\d1oraadngns

kind is made by TxDOT for any purpose whatsoever.
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DATE:
FILE:

1,56
TYPICAL LOCATION OF CROSSROAD SIGNS T- INTERSECTION TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
ROAD WORK
o A
620-2 | pouc e (Optional LA NEXT xuuss-:> 620-1bTR , \‘ X
see Note -la . .
1 and 4) | Sign Conventional| Expressway/ Posted Si gr.1
<& . . X Number p y Speed |Spacing
] p INTERSECTED | Block - City 1000° -1500° - Hwy opmoer Road Freeway P e
ROADWAY 1000" - 1500° - Hwy = | Block - City !
R ” = I X I > Feor
h T 1
X X X 4 ee
CROSSROAD g A8 » ) /; Q \ Exg? MPH  l(aApprx.)
X X X B CSy WORK 30 120
k * + 620-5qp | WORK / 80 s 620-50p | ORK cw22 48" x 48" 48" x 48"
§“ §® ZONE BEGIN min. v TRAFFIC cw23 35 160
TRAFFIC G20-5T | ROAD WORK Q R20-5T FINES CwW25 40 240
R20-5T FINES NEXT X MILES
ROAD WORK e - a DOUBLE 45 320
<a NEXT X MILES DOUBLE ADDRESS T CW1, CW2
e c0-61| e |7 R20-50TP | 4355 , CW2,
NEXT X MILES => R20-50TP | wiaths Lune patsia | " " " " 50 400
G20-2 END A ARE_PRESENT __STATE Cw7, Cws, 36" x 36 48" x 48
G20-1aT (Optional ROAD WORK CONTRACTOR ng’ CW11 , 55 500 2
see Note
1 and 4) | | ROAIE)NBORK Ccwi4 60 6002
. . . 620-2 65 7002
May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. Cw3, Cw4, 70 800 2
(See note 2 below) Cw5, Cwe, 48" x 48" 48" x 48" 3
1. The typical minimum signing on o crossroad approach should be o "ROAD WORK AHEAD" (CW20-1D)sign ond o CSJ LIMITS AT T-INTERSECTION cws-3, 75 900
(G20-2) “END ROAD WORK" sign, unless noted otherwise in plans. cwio, Cwi12 80 10002
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted bock to back 1. The Engineer will determine the types and location of any additional traffic control devices, 3
with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under such as a flagger and accompanying signs, or other signs, that should be used when work is * *
"Typical Construction Worning Sign Size ond Spacing”). See the "Standard Highway Sign Designs for being performed at or near an intersection.
Texas" monual for sign details. The Engineer may omit the advance warning signs on low volume For typical si . divided high - nd fr
crossroads. The Engineer will determine whether o road is low volume. This information shall be shown 2. If construction closes the road at a T-intersection the Contractor shall place the "CONTRACTOR * s:; ler)*lrcg OiIg:es':??:)l(zgst:uO:v(;neuni‘;(g)r;0¥i:]f$?(p: Sf,,ﬁ:ﬁg? Sevice:?woys'
in the plons. NAME " (G20-6T) sign behind the Type 3 Barricades for the road closure (see BC(10) also). (TMUTCD) typical opplication diograms or TCP Standard Sheets
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such os FLAGGER The "ROAD WORK NEXT X MILES" left arrow(G20-1bTL) and "ROAD WORK NEXT X MILES" right arrow yp PP 9 .
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs ore required, these signs will (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans. ' . . . .
be considered part of the minimum requirements. The Engineer/Inspector will determine the proper A M|n||<m.|m d|s+$ce ;ror: workbal;eo to f';“ dgc.i:gnceIWm:mng sign nearest the
location and spacing of any sign not shown on the BC sheets, Traffic Control Plon sheets or the Work work area ond/or distance between each additional sign.
Zone Standard Sheets.
4, The "ROAD WORK NEXT X MILES"(G20-1aT}sign shall be required at high volume crossroads to advise GENERAL NOTES
motorists of the length of construction in either direction from the intersection. The Engineer 1. Special or larger size signs may be used as necessary.
will determine whether o roadway is considered high volume.
5. Additional traffic control devices may be shown elsewhere in the plons for higher volume crossroads. 2. Distance between signs should be increased os required to have 1500 feet
6. When work occurs in the intersection areq, oppropriote traffic control devices, as shown elsewhere in advance warning.
the plons or as determined by the Engineer/Inspector, shall be in place.
3. Distonce between signs should be increased as required to have 1/2 mile
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
WORK AREAS I[N MULTIPLE LOCATIONS WITHIN CSJ LIMITS L ,
© ' G20-9TP¥ % [BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
;’gﬁé crossroads at the discretion of the Engineer. See Note 2 under “"Typical
BEGIN DO TRAFFIC STAY ALERT OBEY Location of Crossroad Signs”.
—_DELIN R20-5T% % =
% % G620-5T _ _p |NeT FINES WARNING o
ﬁg(#DX 'I‘?L‘EE Cw-aL ‘iés‘ PASS DOUBLE "' SIGNS 5. Only diomond shaped warning sign sizes are indicated.
CW20-1D NAVE XX appropriate) B o STATE LAW
CW1-4R * %G20-6T | DR CHIS-1P | wen R20-5aTPX X|<Hen TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standord Highway
!\lggk STATE @ G20-10T % % R20-3TX ¥ Sign Designs for Texas" manual for complete Iist of available sign design
CONTRACTOR .
¢ 3X >M<” CWI3-1P Type 3 Barricade or X X X X X Sizes.
= CW20-1D channelizing devices \
Lode s \ > 4 4 4 4 4 4 4

< / N _ e B : LEiqu :
=> / W ok\ <& / / <& : %o 54 / T = Ol:io ype 3 Barricade

Channel izing Devices

\

q
4 => O // = | /egiming of SPEED/ i END »® .
— Z NO-PASSING R2-1| LIMIT WORK ZONE | 20727 X ¥ -l Sign

a_. 77 .
3X Chonnelizing CcSJ Limit b line should
Devices o ROA%NgoRK coordinate @ >< >< See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure odditional 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 char+ or the
within the project Iimits. See the opplicable TCP sheets for exact location and spacing of signs ond TMUTCD for sign
channel izing devices. The Contractor shall determine the appropriate distance spacing requirements.
to be placed on the G20-1 series signs and "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS WORK NEXT X MILES" (G20-5T)sign for each specific project. SHEET 2 OF 12
ke > %% 620-50P ‘ggsé STAY ALERT This distance shall replace the "X" and shall be rounded .
BEGIN SPEED TRAFFIC OBEY to the nearest whole mile with the approval of the Engineer. gco o Traf{{c
-5T | ROAD. WORK ; i ; = perations
ROAD % % G20-5T NEXT X WILES LIMIT XX R20-5T FINES ' WASF;::;;JG No decimals shall be used IT o . fof T i Dvision
CLOSED E DOUBLE . . . . exas Department of Transportation Standard
RIT-2 n-a e >< >< o STATE LAW (¥) The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 20-6T|  sume ¥ XR20-50TP| udhishs TALK OR TEXT LATER shall be used as shown on the sample lgyout when advance
CVII 6 Barricade or W1 3-1P W20 1E xx | —conmcie— ¥ %R2-1 L one Presn | ();ezge-IOT ;2&'3T signs are required outside the CSJ Limits. They inform the
channelizing MPH motorist of entering or leaving a part of the work zone
devices lying outside the CSJ Limits where traffic fines may double BARRICADE AND CONSTRUCT ION
X X X X X X X if workers are present.
/ : ; ¥ ) ; ; ; y PROJECT LIMIT
. // ¥ ¥ Required CSJ Limit signing. See Note 10 on BC(1). TRAFFIC
\ 1 | FINES DOUBLE signs will not be required on projects
o <= consisting solely of mobile operations work.
I Chonnelizing ~———CSJ Limit |::> Area for plaocement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) - l 4
/ T g Devices | and other signs or devices as called for on the Traffic FlLE: bo-14. dgn oN: TxDOT ‘CK:TXDOT‘DW: TXDOT | ck: TxDOT
WOR ﬂ // P X "\SPEED R2-1 Control Plan. ©TxDOT November 2002 CONT |SECT JoB HIGHWAY
K —
SPACE ROA%NRORK LIMIT @ Contractor will install a regulatory speed |imit sign at REVISTONS 0183) 01| 049, etc. | SH 36, etc.
>< >< the end of the work zone. 9-07 8-14 DIST COUNTY SHEET NO.
G20-2 % % 7-13 BWD| COMANCHE, etc. 12
56




TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

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

Reduced speeds should only be posted in the vicinity

No warranty of any

ioning shown for. cs4 of work activity and not throughout the entire project. osioning shown for s,
See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
additional odvance . . additional advance
signing. or covered during periods when they are not needed. signing.

'ZZ:%_ - - - - - — == N - - — ———:ZZQf;——— - = = = =

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever. b g
Dégi59\%1%}%&&95g\g%SY??EQFPrmOfs or for incorrect results or damoges resulting from its use.
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FILE:
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: @ \ }\\\\\\§§\\\\ AN\

IO |o k)\\\\ b ANNY ANNNNNY b |o |o |o
See General See General
(750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
[ |
WORK
620-50P
CINIT o WORK | c20-50p ZONE SPEED )
7 O e ZONE ?_Fl’ﬁll-iP LIMIT WORK Vzvgﬁg LIMIT
SPEED ZONE | G20-5aP G20-5aP
R2-1 60 LIMIT 6 O R2-1 7 O R2-1 SPEED SPEED 7 O R2-1
CW3-5 R2-1 LIMIT LIMIT
6 O 6 O R2-1 6 O R2-1
GUIDANCE FOR USE:
LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
This type of work zone speed |imit should be included on the design of 1. Regulatory work zone speed Iirpi’rs should be used only for sections of construction
the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
speed are present in the work zone and modification of the geometrics to 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
Q higher design speed is not feasible. mounting height.
Long/Intermediate Term Work Zone Speed Limit signs, when approved as described 3. ipeed zanz_mg:? Gref'llu“'}omd for one direction of travel ond are normally posted
above, should be posted and visible to the motorist when work activity is present. or eoch direction of travel.
Work activity may also be defined as a change in the roadway that requires 4. Frequency of work zone speed |imit signs should be:
a reduced speed for motorists to safely negotiate the work area, including: 40 mph and greater 0.2 to 2 miles
a) rough road or damaged pavement surface 35 mph and less 0.2 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
¢) 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" (G20-5aP) plaque and the "SPEED LIMIT"(R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiary to Item 502.
7. Turning signs from view, laying signs over or down will not be allowed, unless as
SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING" on BC(4).
This type of work zone speed l'imit may be inc!uded on the desigrj of 8. Techniques that may help reduce traffic speeds include but are not limited to: SHEET 3 OF 12
the traffic control plans when workers or equipment are not behind concrete A. Law enforcement. ' ® Traffic
t?arrier, when work aoctivity is within 10 feet of the traveled way or actually B. Flagger stationed next to sign. - . 0'[’,?5?5';.";’,’,’5
in fthe travelled way. C. Portable changeable message sign (PCMS). A 7exas Department of Transportation Standard
L. . L. D. Low-power (drone) radar transmitter.
Short Term Work Zone Speed Limit signs should be posted aond visible to the E. Speed monitor trailers or signs.

motorists only when work activity is present. When work activity is not . BARRlCADE AND CONSTRUCT lON

present, signs shall be removed or covered. . Speeds shown on dg’rgi I's above are for illustration only. .
(See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED LIMIT

10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting allowable regulatory construction speed

zone reduction see TxDOT form #1204 in the TxDOT e-form system. BC (3) - l 4
FILE: bc-14. dgn o TxDOT  [eks TXDOT [owe TxDOT [ ex: TxDOT
@©TxDOT November 2002 CONT [SECT JoB HIGHWAY
REVISIONS 0183 01| 049, etc. | SH 36, etc.
9-07 8-14 DIST COUNTY SHEET NO.
13 BWD| COMANCHE, etc. 13
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No warronty of any
ility for the conversion

TxDOT assumes No responsi

The use of this stondard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whotsoever.
of this standard to other formats or for incorrect results or damages resulting from i+s use.

Design\Standards\bc-14.dgn

DISCLAIMER:

GENERAL NOTES FOR WORK ZONE SIGNS

TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS 1. Controctor shall install and maintain signs in a straight ond plumb condition and/or os directed by the Engineer.

2. Wooden sign posts shall be painted white.

3. Barricades shall NOT be used as sign supports.

4, All signs shall be installed in accordonce with the plans or as directed by the Engineer. Signs shall be used to regulote, warn, ond

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 "Stondard 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 varigtion 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 caon include documenting the changes in
g ‘\/ g the I[nspector’s TxDOT diary and having both the Inspector and Contractor initial ond dote the agreed upon changes.
o @© 6. The Contractor shall furnish sign supports listed in the “Compliant Work Zone Traffic Control Device List" (CWZTCD). The Contractor
L _f g shall install the sign support in accordonce with the monufacturer’s recommendations. If there is a question regarding installation
= Lo - T procedures, the Contractor shall furnish the Engineer o copy of the manufacturer’'s installation recommendotions so the Engineer can
_ 7'0, min. = o verify the correct procedures are being followed.
g 0 -6 N |9.0° max. 3| 6 or ) ] l | 7.0° min, 7. The Contractor is responsible for installing signs on approved supports and replacing signs with domaged or cracked substrates and/or
g w 1 & [Greoter 9.0° max. N A 9.0° max. H s 607 min. damaged or marred reflective sheeting as directed by the Engineer/Inspector.
” N 1 8. Identification markings may be shown only on the back of the sign substrate. The moximum height of letters and/or company logos used
T l _l for identification shall be 1 inch.
WM WM 9. The Contractor shall reploce domaoged wood posts. New or domoged wood sign posts shall not be spliced.
3 Paved //3///\\1//&\/“ L 3 Paved //\Q///\\\///Q\-//A\ J l“ % RAT OF K ( f ine the "Tex 1 niform Troffic trol Devices™ Part 6)
shoulder SR shoul der SR IS :J\//\ﬂ i 1. The types of sign supports, sign mounting height,the size of signs, and the type of sign substrates can vaory based on the type of
/AN //5/7 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 manufacturer’'s recommendations in
% Wnen placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb. regord to crashworthiness ond duration of work requirements.
Objects shall NOT be placed under skids as a means of leveling. a. Long-term stationary - work that occupies a location more than 3 days. . . . . .
b. Intermediaote-term stationory - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting
% % When plaques are placed on dual-leg supports, they should be attached to the upright nearest the travel lane. more than one h‘.’ur' . . . R . . .
Supplemental plaques (advisory or distance) should not cover the surfoce of the parent sign. 3 S:g: TZETQ:}‘S;I?nSZZk +gg¥*£§u;?:; ;h?;cgﬁ?gz '3; sol?cg;tl.l?n for more than 1 hour in o single dayliont period.
8 ' .
e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
SIGN_MOUNTING_HE IGHT
L Suppor t ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports . The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more than 9 feet, above the paved surface, except
e = shal | not will be by bolts ond nuts as shown for supplemental plaques mom_.m'red_below other sign§..
W protrude TxDOT’ 2. The bottom of Short-term/Short Durotion signs shall be a minimum of 1 foot above the pavement surfoce but no more than 2 feet above
7N above sign or screws. U'se X s or the ground.
70 ME manufacturer’s recommended 3. Long-term/Intermediate-term Signs may be used in Iieu of Short-term/Short Duration signing.
SN N / procedures for attaching sign 4, Short-term/Short Duration signs shall be used only during daylight and shall be removed at the end of the workday or raised to
[—— substrates to other types of oppropriate Long-term/Intermediate sign height.
TE IFFH S . % sign supports 5. Regulatory signs shall be mounted at least 7 feet, but not more thon 9 feet, above the paved surface regardless of work duration.
A uppor / F
FH qE N ;Eg*lrrl'u2:+ R@AD 1 1. The Controctor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.
. above sign r r <'— SION SUBSTRATES
H”‘; HIHE LE I W@RK I A OR Nails shall NOT 1. The Controctor shall ensure the sign substrate is installed in accordance with the maonufocturer’s recommendations for the type of sign
) support that is being used. The CNZTCD Iists eoch substrate that con be used on the different types and models of sign supports.
"=—Hﬁ" Il Il be al lowed. 2. "Mesh" type materials ore NOT an approved sign substrate, regardless of the tightness of the weave.
Dﬁ% IAH EAD Each sign 3. All wooden individual sign panels fobricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
RE PRESENT 1N fastened to the back of the sign and extending fully across the sign. The cleat shall be attached to the back of the sign using wood
Sign supports shall shall be attaoched screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spaced at 6"
extend more than direc'rly to the sign centers. The Engineer may approve other methods of splicing the sign face.
1/2 way up the t. Multipl REFLECTIVE SHEETING
back of the sign S.UDDOF - Multiple 1. All signs shall be retroreflective and constructed of sheeting meeting the color ond retro-reflectivity requirements of DMS-8300
substrate. U signs shall not be for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BCI1).
] H 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white background.
FRONT ELEVATION Jomed or spliced by 3. Orange sheeting, meeting the requirements of DMS-B8300 Type B or Type Cp , shall be used for rigid signs with orange backgrounds.
Fib ;‘°?°1; '"e*g'Pf' . ony meons. Wood SIGN LETTERS
toer Reinrorce ostic supports shall not be 1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
Splicing embedded perforated square metal tubing in order to extend post extended or repaired Administration (FHWA) and as published in the "Standard Highway Sign Design for Texas" manual. Signs, letters ond numbers shall be of
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION lict first closs workmanship in accordance with Depaortment Standards and Specifications.
above and two below the spice point. Splice must be located entirely behind Dy splicing or REMOVING OR COVERING
the sign substrate, not near the base of the support. Splice insert lengths Wood other means. 1. Wnen sign messages may be confusing or do not apply, the signs shall be removed or completely covered.
should be at least 5 times nominal post size, centered on the splice and 2. Long-term stationary or intermediote stationary signs installed on square metal tubing moy be turned away from traffic 90 degrees when
of at least the same gauge material. the sign message is not applicoble. This technique may not be used for signs installed in the medion of divided highwoys or near any

intersections where the sign moy be seen from approoching troffic.

05 AM

:34:
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3. Signs installed on wooden skids shall not be turned at 90 degree ongles to the roadway. These signs should be removed or completely

STOP/SLOW PADDLES CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS covered when not required.

X . WITHIN THE PROJECT LIMITS 4. When signs are covered, the material used shall be opaque, such as heavy mil block plastic, or other materials which will cover the
1. STOP/SLOW paddles are the primary method to control troffic entire sign face and maintain their opoque properties under outomobile headlights at night, without domaging the sign sheeting.
by floggers. The STOP/SLOW paddle size should be 24" x 24" 5. Burlap shall NOT be used to cover signs.
as detailed below. 1. Permonent signs are used to give notice of traffic laws or regulations, call 6. Duct tape or other adhesive material shall NOT be offixed to a sign face.
2. When used at night, the STOP/SLOW paddie shall be attention to conditions that are potentially hozardous to traffic operations, 7. Signs and anchor stubs shall be removed ond holes backfilled upon completion of work.
retrorefiectorized. show route designations, destinations, directions, distances, services, points SIGN SUPPORT WEIGHTS
3. STOP/SLOW poddles may be attached to a staff with g minimum of interest, and other geographical, recreational, or cultural information. - . . .
. . . . . hts to ki i i
length of 6’ to the bottom of the sign. Drivers proceeding through a work zone need the same, if not better route ] f::rﬁs:'g? :::gggz;: ;?g:.lzﬁy*hgogzzigzlgglsgsazd ghozelg bgoﬂsegmmg e
4. Any lights incorporated into the STOP or SLOW poddle faces guidance as normal ly installed on @ roadway without construction. 2. The sandbags will be tied shut to keep the sand from spilling ond to SHEET 4 OF 12
shall only be as s?ecificol ly described in Section 6E.03 2. When permanent regulatory or warning signs conflict with work zone conditions, maintain o constant weight. ' ® Traffic
Hond Signaling Devices in the TMUTCD. remove or cover the permanent signs until the permanent sign message matches 3. Rock, concrete, iron, steel or other solid objects shall not be permitted - Oge;rgt.ions
the roadway condition. . for use as sign support weights. I Texas Department of Transportation Standory
= 3. When existing permonent signs are moved ond relocated due to construction 4, Sandbags should weigh a minimum of 35 Ibs ond a maximum of 50 Ibs.
purposes, they shall be visible to motorists at all times. 5. Sandbogs shall be made of a durable materiol that tears upon vehicular
4. [f existing signs are to be relocated on their original supports, they shall be impact. Rubber (such as tire inner tubes) shall NOT be used.
instal led on crashworthy bases as shown on the SMD Standord sheets. The signs 6. Rubber ballasts des! e .
. S A . gned for channelizing devices should not be used for
shal | meet the required mounting heights shown on the BC Sheets or the SMD ballast on portable sign supports. Sign supports designed and manufactured BARR l CADE AND CONSTRUCT lON

Stondards. This work should be paid for under the appropriate pay item for with rubber bases may be used when shown on the CNZTCD Iist. TEMPORARY S l GN NOTES

24" relocating existing signs. 7. Sandbags shall only be placed along or laid over the base supports of the
5. [f permanent signs ore to be removed and relocated using temporary supports, traffic control device and shall not be suspended above ground level or
the Contractor shall use crashworthy supports as shown on the BC sheets or the hung with rope, wire, chains or other fasteners. Sandbags shall be placed
CWZTCD. The signs shall meet the required mounting heights shown on the along the length of the skids to weigh down the sign support.
BC Sheets or the SMD Standards during construction. This work should be paid 8. Sondbags shall NOT be ploced under the skid and shall not be used to level BC (4 ) - l 4
for under the appropriate pay item for relocating existing signs. sign supports ploced on slopes.
N 6. Any sign or traffic control device that is struck or damaged by the Contractor FLAGS ON SIGNS FILE: be-14.dgn on: TXDOT Jeks TxDOT[ows TxDOT [ exs TxDOT
le 24n N le 24 N or his/her construction equipment shall be replaced os soon as possible by the 1. Flags may be used to draw attention to warning signs. When used the flag ©TxD0T  November 2002 CONT |SECT JoB HIGHNAY
= Bookgraund . Res i = Bockoround - Orange i Contractor to ensure proper guidance for the motorists. This will be subsidiary shal | be 16_inches square or larger and shal | be orange or fluorescent REVISTONS 0183 01| 049, etc. | SH 36, etc.
Legend & Border - White Legend & Border - Black to [tem 502. red-orange in color. Flags shall not be allowed to cover any portion of 9-07 8-14 DIST COUNTY SHEET NO.
the sign foce. -13 BWD| COMANCHE, etc. 14
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No warranty of any

ges resulting from its use.

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or dama
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Max i mum 24" 2%6 Sign Sign > Sign Sign
Moximun axd o = 12 sa. ft. of i F———_ iq - Post . Post :| . Post Post
21 sq. ft. of wood I ] fon foce 2x6 i :
J sign face A post 246 - \\ 2x6 :
- o2 .
2 - S P S . :
I I L 0 : :
O <
I I x4 K L1 p 'ﬁ 5 K H e
4x4 " . .
wood ¥ x 60 x4 <1¢] desirabie <2 desiravle
/ post 72" block block “|e s |9
I' Ll I' [l 18"
l - HH o HH
| " N 34" min, .m Optional RA
H H and Length of skids moy 48" E E strong soils, | reinforcing 5 g
Top wood be increased for minimum HH 55" min. in sleeve ———=3|8 34" min. in Base
See BC (4} post additional stability. sle weak soils. (172" larger oo strong soils, See the CWZTCD Post
for sign Top HE than sign ‘}'f' 55" min. in for embedment.
30" height 24 /2"4 x 40 X See BC(4) anchor Stub HE post) x 18 HE weak s0i Is.
requirement — for sign 24" 2x4 brace nchor Stul HH NH
q - 2x6 heighg _ / (174" larger E E Anch(“>r Stub : 2
1 requirement 3/8" bolts w/nuts than sign o (174" lorger  (s]e
[ [N O Ll il = or 3/8" x 3 1/2" S post) ———=|33 LA H
N B =T <& (min.) la HH HH
——l N N scrows D N N N
40" 36" Front 4x4 block 4x4 block . OPTION 1 (AOPJIONSTZ ) OPTION 3
Front sige sice (Direct Embedment) nchor Stub (Anchor Stub and Reinforcing Sleevel) WING CHANNEL
Lap-splice/base
SKID MOUNTED WOOD SIGN SUPPORTS PER:R”ED — MET”L — S Cofed ach
LONG/ INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS O G OUND MOUN ED SIGN SU OR S
Refer to the CWZTCD and the monufacturer’s installation procedure for each type sign support.
The maximum sign square footage shall adhere to the manufacturer’s recommendation.
Two post installations can be used for larger signs.
16 sq. ft. or less of any rigid sign 1172 WEDGE ANCHORS
9 sq. ft. or less- substrate listed in section J.2.d of |~ dia. (typ) Both steel and plastic Wedge Anchor Systems as shown
10mm extruded the CNZTCD, except 5/8" plywood. '_ on the SMD Standard Sheets may be used as temporary
thinwall plostic 1/2" plywood is al lowed. sign supports for signs up to 10 square feet of sign
" p face. They may be set in concrete or in sturdy soils
sign only if opproved by the Engineer. (See web address for
g "Traffic Engineering Standard Sheets" on BC(1)).
B & 3/8" x 3" gr. 5 bolt 18"
o {2 per support) joining
B sign panel and supports OTHER DES I GNS
4 MORE DETAILS OF APPROVED LONG/INTERMEDIATE
° . AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
S g'f"‘;ﬁ;'f‘f”l‘c CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
v e ey YA X1 oot GENERAL NOTES
A (DO NOT SPLICE) 1374 " x 1 3/4 " x 129" Nominal |number Max i mum Minimum | Drilled 1. Nails may be used in the assembly of wooden sign
[ (hole to hole) 12 ga. support Post of Sq. feet of Soil Hole(s) supports, but 3/8" bolts with nuTs_or 3/8" x 31/2"
I | 3/4" galv. round telescopes into sleeve Size |Posts| Sign Face | Embedment|Required lag scu;(_aws must be used on every joint for final
gy with 5/16" holes i W) " " o o connection.
- or 1 3/4" x 1 3/4" : . N
[l . . . . ~ 4 x 4 2 21 36" NO 2. No more thaon 2 sign posts shall be placed within o
M square tubing 103;;&)"]; 3;4 . x 22 ‘:‘;'I‘f ted > 7x6 1 21 36" YES 7 ft. circle, except for specific materials noted on the
. - i lole) 12 99. square perforate - 1x6 | 2 36 36" YES CNZTCD List.
Upright must NI I —— tubing diagonal broce "
+e|e§copel+o . I [e o o o #)e o 0o o o Q I - 3. When project is completed, all sign supports and
provide 7' height °f WOOD POST SYSTEM FOR GROUND foundations shall be removed from the project site.
above pavement 28" | 1374 " x 1 3/4 " x 32 (hole MOUNTED SIGN SUPPORTS This will be considered subsidiary to Item 502.
°¥f to hole) 12 ga. square perforated : :;
o tubing cross brace N [ see BC(4) for definition of "Work Duration.”
. o 3/8" X 4-1/2 ar. \ Wood sign posts MUST be one piece. Splicing will
7 o [e] 5 BOLT (TYP )g _— . _{ * NOT be allowed. Posts shall be painted white.
/4iie] * q — - :“
27/ N D A See the CWZTCD for the type of sign substrate
— pin ot angle - - N " that can be used for each approved sign support.
i i acaa P aded 10 N ~l 8 @3/8 * X 3" gr.
) match sideslope 3 o = H 5 bolt
36 N ° 13/4" x13/4" x 129" : SHEET 5 OF 12
2.5° = " (hole to hole) : ~ ® Traffic
Welds fo start @116 12 go. square s S ; Ogerations
lelds to start on 7 er forated o ;P ivision
opposite sides Er)ubing upright ——» . _%m_ . I Texas Department of Transportation Standard
going in opposite N7 3"
directions. Minimum . \
weld, do not 48 -2" x 2" x
i o S cosrerety weices | BARRICADE AND CONSTRUCTION
weld &7 upright (hole to hole) N s
% 2" | [Fesssssvsevcssssssess] 12 go. perforated TYPICAL SlGN SUPPORT
weld—— N[5 weld starts here tubing skid 2" x 2" x 8"
starts b | (hole to hole)
weld 5
here 4 I 12 go. square
SINGLE LEG BASE per forated -
Side View tubing sleeve BC ‘5) l 4
| | welded to skid FILE: be-14. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
I 60" | ©TXDOT November 2002 CONT |SECT JOB HIGHWAY
T P RF AT T REVISIONS 0183 01| 049, etc. | SH 36,etc.
SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS 9-07 g-14
7-13 BWD| COMANCHE, etc. 15
00




WHEN NOT [N USE, REMOVE THE PCMS FROM THE RIGHT-OF -WAY OR PLACE THE PCMS
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC

No warranty of any

ges resulting from its use.

TxDOT assumes no responsibility for the conversion

The use of this standord is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever.

of this standard to other formats or for incorrect results or dama:

Design\Standards\bc-14.dgn

DISCLAIMER:

T: \BWDDSGTEAM\ _Design Projects\Eos+t|1and\0288-03-033 SH 16 RTZ\4.

12/29/2020 10:35:17 AM

DATE:
FILE:

PORTABLE CHANGEABLE MESSAGE SIGNS

1.

2.

The Engineer/Inspector shall approve all messages used on portable
changeable message signs (PCMS).
Messages on PCMS should contain no more thon 8 words (about four to
eight characters per word), not including simple words such as "TO,"

"FOR, " "AT," etc.

Messages should consist of a single phase, or two phases that
alternate. Three-phaose messages are not al lowed. Each phase of the
messoge should convey o single thought, ond must be understood by

itself.

Use the word "EXIT" to refer to an exit ramp on a freeway; i.e.,
"EXIT CLOSED." Do not use the term "RAMP."
Always use the route or interstate designotion {(IH, US, SH, FM)
along with the number when referring to a roadway.
When in use the bottom of a stationary PCMS message panel should be
a minimun 7 feet above the roadway, where possible.
The message term "WEEKEND" should be used only if the work is to
start on Saturday morning ond end by Sunday evening at midnight

Actual days ond hours of work should be displayed on the PCMS if work

is to begin on Friday evening and/or continue into Monday morning.

The Engineer/Inspector may select one of two options which ore avail-

able for displaying a two-phase message on a PCMS. Each phase may be
displayed for either four seconds each or for three seconds each.

Do not “flash" messages or words included in a message. The message
should be steady burn or continuous while displayed.

on a PCMS. Drivers do not understand the message.

the foce of the sign.

. Do not present redundant information on a two-phase message; i.e.,
keeping two lines of the messoge the same and changing the third Iine.
. Do not use the word "Danger" in message.
. Do not display the message "LANES SHIFT LEFT" or "LANES SHIFT RIGHT"

. Do not display messages that scroll horizontally or vertically across

. The following table Iists abbreviated words and two-word phrases that

are acceptable for use on a PCMS. Both words in a phrase must be
displayed together. Words or phrases not on this list should not be
abbreviated, unless shown in the TMUTCD.

. PCMS character height should be at least 18 inches for trailer mounted
units. They should be visible from at least 1/2 (.5) mile and the text

should be legible from at least 600 feet at night and 800 feet in

daylight. Truck mounted units must have a character height of 10 inches

ond must be legible from at least 400 feet.

left or right justified.

. Each line of text should be centered on the message boord rather than

. If disabled, the PCMS should default to an illegible display that will

not alarm motorists and will only be used to alert workers that the

PCMS has malfunctioned. A pattern such as a series of horizontal solid
bars is appropriaote.

RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES

(The Engineer may approve other messages not specifically covered here.)

*% Advance
Notice List

TUE-FRI
XX AM-
X PM

APR XX-
XX
X PM-X AM

BEGINS
MONDAY

BEGINS
MAY XX

MAY X-X
XX PM -
XX AM

NEXT
FRI-SUN

XX AM
TO
XX PM

NEXT
TUE
AUG XX

TONIGHT
XX PM-
XX AM

Phase 1: Condition Lists Phase 2: Possible Component Lists
Road/Lone/R Cl List L. . Action to Take/Effect on Travel Location Warning
oa ane/Ramp osure Li1s Other Condition List List List List
FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED
CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT
X MILE CLOSED XXXX FT RIGHT XX MPH
ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM
CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED
AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH
ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM
CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED
FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY
LANES LANES TRAFFIC TRAFFIC US XXX I-XX E US XXX SPEED
CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT
LANE LANE GRAVEL LANES USE FOR TO LANE
CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT
NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE
LANE EXIT X MILE ROAD FOR DELAYS T0 CAUTION
CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE
LANES CLOSED PAST NEXT DELAYS TO SAFELY
CLOSED X MILE SH XXXX FRI-SUN STOP
EXIT RIGHT LN BUMP US XXX REDUCE END DRIVE
CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH
CLOSED X MILES XXX FT USE CARE
MALL X LANES TRAFFIC LANES USE WATCH
DRIVEWAY CLOSED SIGNAL SHIFT * OTHER FOR
CLOSED TUE - FRI XXXX FT ROUTES WORKERS
XXXXXXXX STAY «
BLVD % LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phase 2. IN % % See Application Guidelines Note 6.
CLOSED LANE

APPLICATION GUIDELINES

1. Only 1 or 2 phases are to be used on a PCMS.
2. The 1st phase (or both) should be selected from the
"Road/Lane/Ramp Closure List" and the “"Other Condition List"

WORDING ALTERNATIVES

. The words RIGHT, LEFT ond ALL can be interchanged as appropriate.
2. Roadway designations IH, US, SH, FM and LP can be interchanged as
appropr iate.

3. A 2nd phase caon be selected from the "Action to Toke/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can
on Travel, Location, General Warning, or Advance Notice be interchanged os appropriate.
Phase Lists". 4, Highwoy names and numbers reploced as appropriate.
4, A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchonged as needed.
is not included in the first phose selected. 6. AHEAD may be used instead of distances if necessary.
5. [f two PCMS are used in sequence, they must be separated by 7. FT aond MI, MILE ond MILES interchanged as appropriate.
a minimum of 1000 ft. Each PCMS shall be Iimited to two phases, 8. AT, BEFORE and PAST interchanged as needed
and should be understandoble by themselves. 9. Distances or AHEAD con be eliminated from the message if a

6. For advance notice, when the current dote is within seven days
of the actual work daote, calendar days should be replaced with
days of the week. Advance notificotion should typically be for
no more than one week prior to the work.

location phase is used.

SHEET 6 OF 12

PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR
CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4)
PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION
OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS
SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT.

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

Roodway
designation # IH-number, US-number, SH-number, FM-number

WORD OR PHRASE ABBREVIATION WORD OR PHRASE | ABBREVIATION
Access Rood ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
est Route BEST RTE Minor MNR
oulevord BLVD Monday MON
ridge BRDG Normal NORM
Cannot CANT North N
Center CTR Nor thbound (route) N
nstruction i
Censtruct i CONST AHD 2222'"9 :g:nc
CROSSING XING Right Lone RT LN
Detour Route DETOUR RTE Saturday SAT
Do Not DONT Service Road SERV_RD
East E Shoul der SHLDR
Eastbound (route) E Slippery SLIP
| Emergency EMER South S
Emergency Vehicle | EMER VEH Southbound (route) S
Entrance, Enter ENT Speed SPD
Express Lane EXP LN Street ST
Expressway EXPWY Sunday SUN
XXXX Feet XXXX_FT Telephone PHONE
Fog Ahead FOG AHD Temporary TEMP
Freeway FRWY, FWY Thur sday THURS
Freeway Blocked FWY BLKD To Downtown TO DWNTN
Eridaz Drivi 52; DRIVING Troffic Higd
Qzardous Driving
ngordous Material]l HAZMAT IE:;Z;SFS IE!;RS
High-Ocoupancy | HOV Time Minotes TIVE MIN
venicle HIY Upper Level UPR_LEVEL
Highway Vehicles (s) VEH, VEHS
Hour (s) HR, HRS Warning WARN
Information INFO Wednesday WED
1t ls. L5 Weight Limit WT LIMIT
Junction JCT West W
Left LFT Westbound (route) W
Left Lane LFT LN Wet_Pavement WET PVMT
Lane Closed LN CLOSED Will Not WONT
Lower Level LWR LEVEL
Maintenance MAINT

FULL MATRIX PCMS SIGNS

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
CHANGEABLE MESSAGE SIGNS" above.

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

shall maintain the legibility/visibility requirement Iisted above.

3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, aond shall not substitute

for, or replace that sign.

4, A full motrix PCMS may be used to simulate o flashing orrow boord provided it meets the visibility, flash rote ond dimming requirements on BC(7), for the

same size arrow.

BARRICADE AND CONSTRUCTION
PORTABLE CHANGEABLE
MESSAGE SIGN (PCMS)

BC(6)-14

FILE: bc-14. dgn
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

1. Borrier Reflectors shall be pre-qualified, and conform to the color and

ivi i ; TE H Barrier Reflector on Arrow Boards may be located behind channelizing devices in place for a shoulder
;:;::g:;:zqzeg:I;gﬂgg*:»ro:hzﬁgg,??a|Ap||r(|)§:cg: E?Zgu%gféggrzggner 16" tall plastic bracket toper or merging taper, otherwise they shall be delineated with four (4) channelizing
devices placed perpendicular to traffic on the upstream side of traffic.
shown on BC(1),
2. Color of Barrier Reflectors shall be as specified in the TMUTCD. The
cost of the reflectors shall be considered subsidiary to Item 512.

1. The Flashing Arrow Board should be used for all Iane closures on multi-lane roodways, or slow
moving maintenance or construction activities on the travel Ianes.
2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions
' H or work on shoulders unless the "CAUTION" display (see detail below) is used.

Mox. spacing of barrier . . . . .

H 3. The Engineer/Inspector shall choose all appropriate signs, barricades and/or other traffic
reflectors is 20 feet, ntrol devices that should be used in conjunction with the Flashing Arrow Board
Attach the delineators as per 4 control device ould be used i juncrion wi 'ng v .

Barrier ; . The Flashing Arrow Board should be able to display the following symbols:
monufacturer’s recommendations.

Reflectors

LOW PROFILE CONCRETE BARRIER (LPCB)

° °
° °
° ° °
CONCRETE TRAFFIC BARRIER (CTB) o o
- - - See D & OM (VIA) . .
3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors N ry OR ry
shal |l be mounted in gpproximately the midsection of each section of CTB. °
An alternate mounting location is uniformly spaced at one end of each ° °
CTB. This will allow for attachment of a barrier grapple without Install @ minimum of o o o °
damaging the reflector. The Barrier Reflector mounted on the side of 3 Barrier Reflectors ® 0 ° L4 o
the CTB shall be located directly below the reflector mounted on top of o5 per monufocturer’s .° .‘
the barrier, as shown in the detail above. .
4, Where CTB separates two-way traffic, three barrier reflectors shall be recommendat ions. 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION L °
mounted on each section of CTB. The reflector unit on top shall have
two yellow reflective foces (Bi-Directional)while the reflectors on each
side of the barrier shall have one yellow reflective face, as shown in DEL INEATION OF END TREATMENTS
the detail above. ° ° ° O ° °
5. When CTB seporates traffic traveling in the same direction, no barrier .0. oo o .0. c 000 o .0. 0. 0. O.
reflectors will be required on top of the CTB.
6. Borrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR ° L4 L4 ° ® L
the edgeline being supplemented. CTB'S USED L L LJ LJ LJ LJ
7. Maximum spacing of Barrier Reflectors is forty (40) feet. DOUBLE ARROW
8. Pavement markers or temporary flexible-reflective roodway marker tabs IN WORK ZONES LEFT & RIGHT CHEVRON ARROW
shal | NOT be used as CTB delineation. End treatments used on CTB’s in work LEFT & RIGHT
9. Attachment of Barrier Reflectors to CTB shall be per monufacturer’s zones shall meet crashworthy stondards
recommendat i ons. as defined in the National Cooperative " - ) L .
10.Missing or damaged Borrier Reflectors shall be replaced as directed Highway Research Report 350. Rgfer to 5. [Tyr-’zmoﬁﬁuagf-og';géqu?gﬁéf,;s of four corner lomps flashing simultoneously, or the Alternating
by the Engineer. . i i .
11 S?ngle slgpe borriers shall be delineated as shown on the above detail the CWZTCD List for opproved end 6. The straignht Iine caution display is NOT ALLOWED.
) ' treatments and manufacturers. 7. The Flashing Arrow Boord shall be capable of minimum 50 percent dimming from rated lamp voltage.

The flashing rate of the lamps shall not be less than 25 nor more thon 40 flaoshes per minute.
8. Minimum lomp "on time" shall be opproximately 50 percent for the flashing arrow ond equal
BARR I ER REFLECTORS FOR CONCRETE TRAFF IC BARR I ER AND ATTENUATORS intervals of 25 percent for each sequential phase of the flashing chevron.
9. The sequential arrow display is NOT ALLOWED.
10. The flashing arrow display is the TxDOT standard; however, the sequential Chevron

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

kind is made by TxDOT for any purpose whatsoever.
Design\Standards\bc-14.dgn
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display may be used during daylight operations.

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

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

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

4, Type-C and Type D 360 degree Steady Burn Lights are intended to be used in a series for delineation to supplement other traffic control REQUIREMENTS
5 o devices. Their use shall be as indicated on this sheet ond/or other sheets of the plans by the designation "SB". MINIMUM
5. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices. TYPE MINIMUM | MINIMUM NUMBER VISIBILITY ATTENTION
6. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning Iight manufacturer will SIZE OF PANEL LAMPS DISTANCE - WHEN NOT IN USE, REMOVE
certify the warning Iights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights. - Flashing Arrow Boords THE ARROW BOARD FROM THE
7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B |30x60 13 3/4 mile shall be equipped with RIGHT-OF -WAY OR PLACE THE
8. The location of warning lights and warning reflectors on drums shall be as shown elsewhere in the plans. C 48 x 96 15 | mile outomatic dimming devices. ?Si%:goéigR?Eglgg gaxgggli
Type € Worning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS
approved substitute mounted on @ 1. Type A flashing warning Iights are intended to warn drivers that they are approaching or are in a potentially hazardous area.

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

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

4. Type C and D steady-burn warning lights are intended to be used in a series to delineate the edge of the travel lane on detours, on lone SHEET 7 OF 12
changes, on lane closures, and on other similar conditions. -
5. Type A, Type C aond Type D warning lights shall be installed ot locations os detailed on other sheets in the plans. §® Opz;’afggns
6. Warning lights shall not be installed on a drum that has a sign, chevron or vertical panel. i Division
7. The maximum spacing for warning lights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS ITexas Department of Transportation Standard
REF TOR T PLAST R AS A TITUTE FOR TYP (STEADY RN) WAR HT 1. Truck-mounted attenuators (TMA) used on TxDOT facilities
WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS SUBSTITUTE FO E C (STEADY BURN) WARNING L IGHTS must meet the requirements outlinea in the Nationol BARRlCADE AND CONSTRUCTlON
1. A warning reflector or approved substitute may be mounted on o plastic drum as o substitute for a Type C, steady burn warning |ight ot the Cooperative Highway Research Report No. 350 (NCHRP 350)
discretion of the Contractor unless otherwise noted in the plans. or the Monual for Assessing Sofg'ry Hardware (MASH).
2. The warning reflector shall be yellow in color and shall be monufoctured using o sign substrate approved for use with plastic drums |isted 2. EefeT ;OT:ARE CWZTCD for the requirements of Level 2 or ARRO“ PANEL’ REFLECTORS’
on the CWZTCD. eve S. .
3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. 3' $§Zer o the FWZLCD fgr a list °T GDDrﬁr’r‘;es TZAS;‘ teg WARN l Nc L IGHTS & AT TENUATOR
Worning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. Cin :hgrgl(r;\gunre on Treeways unless otnerwise note
or square.Must have a yellow 5. Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 5. A TMA should be used anytime that it can be positioned
reflective surface area of at least attaches to the drum. . . . . . .. . 30 to 100 feet in advance of the area of crew exposure BC ( 7) - l 4
30 square inches . The side of the warning reflector facing approaching traffic shall have sheeting meeting the color ond retroreflectivity requirements for without adversely affecting the work performance. - - - - -
DMS 8300-Type B or Type C r A FILE: bo-14. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
. . . . 6. The only reason @ TMA should not be required is when a work
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. area is spread down the roadway and the work crew is an ©TxD0T_ November 2002 CONT | SECT 408 HIGHWAY
8. The warning reflector should be mounted on the side of the handle nearest opproaching traffic. extended distance from the TMA. REVISIONS 0183 01| 049, etc. | SH 36,etc.
9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 oISt COUNTY SHEET NO.
7-13 BWD| COMANCHE, e*c. 17
o




No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

The use of this stondard is governed by the "Texas Engineering Practice Act".
Design\Standards\bc-14.dgn

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

GENERAL NOTES

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

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

18" min

Top should not
allow col lection
of water or

9/16" dia. (typ)

for mounting
signs and

| warning 1ights

one-piece cones may be used with the approval of the Engineer but only debris
if personnel are present on the project at all times to maintain the -
cones in proper position and location. 4" mox
3. For short term stationary work zones on freeways, drums are the preferred 4" min
channel izing device but may be replaced in tapers, transitions and tangent 8" max
sections by vertical panels, two-piece cones or one-piece cones as (typ) EO;?n?;ﬂm 2:.'0;'0?2::8
approved by the Engineer. . .
4, Drums ond all related items shall comply with the requirements of the ESEEEE LR E:?ng 'T';F',ZEAS:;L?? 18" x 24" Sign 12" x 24"

i " i i fces" Y o - (Moximum Sign Dimension) i
??;5?2;)vggzlgzeorcxl i(T]ﬁ:avslohrﬁ:n;grl‘eor;rgr\:;:grgo;;g:’flges?zzl;otigixlces 2" max §4— pP—m—m—4——————— e r(leflec'rive shee'r!ng Chevron CW1-8, Opgosinq Traffic Lane muﬁirt,liiﬁll dP'.[:;;eoLms
(CWZTCD?. (ny?; with the top stripe Divider, Driveway sign D70a, Keep Right  sloping down towards

5. Drums, bases, and related materials shall exhibit good workmanship and being oronge. R4 series or other signs as approved travel way
shal | be free from objectionable marks or defects that would adversely - é by Engineer
affect their appearance or serviceability. _E h
6. The Controctor shall have a maximum of 24 hours to replace any plastic Q g‘
:;ﬁTsd;S?gzn;;g ;:ra;e(p];;ﬁ:rczzfdgi;:e Engineer/Inspector. The replace- Pl ywood. Al u-ninum or Metal siqn
) substrates shall NOT be used on
GENERAL DESIGN REQUIREMENTS plastic drums
Pre-qualified plostic drums shall meet the following requirements: e—— Taper to ol low
1. Plostic drums shall be o 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 §
2. The body and base shall lock together in such a manner that the body . o drums SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
separates from the base when impacted by a vehicle traveling ot a speed g — —~ ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal N - - Bgse (36"
hondling and/or air turbulence created by passing vehicles. = dia. max)
3. Plostic drums shall be constructed of lightweight flexible, and
deformoble materials. The Contractor shall NOT use metal drums or
single piece plastic drums as channelizaotion devices or sign supports. hi toil i +oint 1. Signs used on plastic drums shall be monufactured using
4, Drums shall present a profile that is a minimum of 18 inches in width fo;sf:grgcl:of'lgnno sé: zggZdS substrates |isted on the CWZTCD.
ot the 36 inch height when viewed from any direction. The height of eatrion.
drum unit Itbody ir;g'rol led O:Ibzse) shoI(I] ged:] ;?n':r?um ofe3se;gche: and CW1-6L and ’_rhe CWZTCD 1ist for 2. Chevrons and other work zone signs with an oronge background
24" providers of opproved )

a maximum of 42 inches.

5. The top of the drum shall have @ built-in hondle for easy pickup and
shall be designed to drain water and not collect debris. The handle K3
shall have @ minimum of two widely spaced 9716 inch diometer holes to
al low attachment of a warning light, warning reflector unit or approved
compliant sign. 12"

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

shal |l be manufactured with Type B or Type Cp Orange
sheeting meeting the color ond retroreflectivity requirements
of DMS-8300, "Sign Face Material," unless otherwise
specified in the plans.

Detectable Pedestrian
Barricades

w~
2

“

Vertical Panels shall be manufactured with orange and white
sheeting meeting the requirements of DMS-8300 Type A

orange ond white retroreflective circumferential stripes not less than Eg?'['?g?“ﬁq;‘;’f‘,::zi ling Diogonal stripes on Vertical Panels shall slope down toward
4 inches nor greater thaon 8 inches in width. Any non-reflectorized 36" the intended traveled lane.
space between any two adjacent stripes shall not exceed 2 inches in | 4 4. Other sion messoges (text or symbol ic) " ’
width. . i X olic) may be used as

7. Boses shall have a maximum width of 36 inches, a moximum height of 4 36" 8" approved by the Engineer. Sign dimensions shall not exceed
inches, ond a minimum of two footholds of sufficient size to allow base 4 18 inches in width or 24 inches in height, except for the R9
to be held down while separating the drum body from the base. series signs discussed in note 8 below.

8. Plostic drums shall be constructed of ultra-violet stabilized, orange, . . . . .
high-density polyethylene (HDPE)} or other approved material. 5. Signs shall be installed using a 1/2 inch bolt (nominal)

ond nut, two washers, and one locking washer for each
connection.

45°}/‘\5/[,\x
4" Oronge
4" White

9. Drum body shall have a maximum unbal lasted weight of 11 Ibs.
10.Drum ond base shall be marked with manufacturer’s nome ond mode! number.

6. Mounting bolts and nuts shall be fully engaged and
adequately torqued. Bolts should not extend more than 1/2
inch beyond nuts.

Detectable Edge
RETROREFLECTIVE SHEETING

1. The stripes used on drums sholl be constructed of sheeting meeting the
color and retroreflectivity requirements of Departmental Materials
Specification DMS-8300, “Sign Face Materials."” Type A reflective
sheeting shall be supplied unless otherwise specified in the plans.

2. The sheeting shall be suitable for use on and shall adhere to the drum
sur face such that, upon vehicular impact, the sheeting shall remain
adhered in-place and exhibit no delaminating, cracking, or loss of
retroreflectivity other thon that loss due to abrasion of the sheeting 8. R9-9, R9-10, RO-11 and R9-11a Sidewalk Closed signs which

~

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

2" Mox.

sur face. . . . .
DIRECTION INDICATOR BARRICADE DETECTABLE PEDESTRIAN BARRICADES are 24 inches wide may be mounted on plastic drums, with
approval of the Engineer.
. . . . . 1. When existing pedestrian facilities are disrupted, closed, or
1. The Direction Indicator Barricade may be used in tapers, . P M
BALLAST tronsitions, ond other areas where specific directional relocated in @ TTC zone, the temporary facilities shall be

guidance to drivers is necessary. detectable ond include aoccessibility features consistent with

24 MM
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the feotures present in the existing pedestrian focility.

SHEET 8 OF 12

. Unbal losted bases shall be lorge enough to hold up to 50 Ibs. of sand. 2. 1f used, the Direction Indicator Barricade should be used - . . N -

This base, when filled with the ballast material, should weigh between in series to direct the driver through the tronsition ond into 2. Wnere pedestrians with visual disabilities normally use the -

L s s . closed sidewalk, a device that is detectable by a person §® Traffic
35 Ibs (minimum) aond 50 Ibs (moximum). The ballost moy be sond in one the intended trovel lone. . . . with o visual disability traveling with the aid of a long cane = Operations
to three sandbags separate from the base, sand in a sand-filled plastic 3. The Direction Indicotor Borricade shall consist of One-Direction sholl be ploced ocross the full width of the closed sidewalk I . Division
base, or other ballasting devices as approved by the Engineer. Stacking Large Arrow (CW1-€) sign in the size shown with a black arrow 3. Devectonln meaes e ion bort ioades similor 10 tre one Siotued Texas Department of Transportation Standard
of sandbags will be allowed, however height of sandbags above pavement on a background of Type Br or Type Cp Orange retroreflective sheeting ' $tuainal 1121 ovi . onarete

9 s g 9 ve pav aobove a rail with Type A retroreflective sheeting in alternating 4" obove, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. white ond orange stripes sloping downword ot on angle of barriers, and wood or chain link fencing with a continuous
Bases with built-in ballast shall weigh between 40 Ibs. ond 50 Ibs. 45 degrees in the direction road users are to pass. Sheeting types detectoble edging con sotisfoctorily delineate o pedestrian
Built-in ballast can be constructed of an integral crumb rubber base or shal |gbe as per DMS 8300. P o e path. . . . BARR l CADE AND CONSTRUCT lON
a solid rubber base. 4. Double arrows on the Direction Indicator Borricade will not be 4. Tope, rope, or plastic chain strung between devices are not
Recycled truck tire sidewalls may be used for ballast on drums approved al lowed. detectable, do not comply with the design standords in the CHANNEL lz l NG DEV l CES
for this type of ballast on the CWZTCD Iist. 5. Approved monufacturers ore shown on the CWZTCD List. Americans with Disabilities Act Accessibility Guidelines

The ballast shall not be heavy objects, water, or ony material that
would become hazordous to motorists, pedestriaons, or workers when the
drum is struck by a vehicle.

Bal last shall be as approved by the monufacturers instructions.

for Buildings and Facilities (ADAAG)" and should not be used
as a control for pedestrian movements.

Worning lights shall not be attached to detectable pedestriaon
barricades.

BC(8)-14

. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrion barricades may use 8" nominal
holes in the bottoms so that water will not collect and freeze becoming Eg::igggsizgllz :‘o::ngozgigﬁélg)rz:?V;Seiso;T:'rf;?eh:gg FILE: bo-14.dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
o ST STk B 0 YIS et T W ne e, B, o o e CIE = W
7. Adhesives may be used to secure base of drums to pavement. 403 7-13 0;133 o1 045:[),;:@ SH 3:3H,EEeT+N§
9-07 8-14 BWD| COMANCHE, etc. 18
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DISCLAIMER:
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8" to 12" 8" to 12 8" to 12" 8" to 12" 127 1. Tr.\e'chevrt')n shglllzbg al\elelfﬂgal rectangle with a
'<—>| minimum size o N inches.
T 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
z change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be instal led
= ond provide additional emphasis ond guidance for in close proximity to traffic ond are suitable for use on high or low
. T>a . 18" vehicle operators with regaord to changes in speed roadways. The Engineer/Inspector shall ensure that spacing ond
4 5 4" ‘é Min. horizontal alignment of the roadway. placement is uniform and in occordance with the "Texas Monual on Uniform
See 2an = See . 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). . .
45°z note 7 min g a5 4 note 7 T side of a sharp curve or turn, or on the far side 2. Channelizing devices shc?wn on this sheet may r'mve Q drlvt-_:atlale, f|>.<ed or
8 of an intersection. They shall be in line with por'robl(:: t.)ose.. The requirement for self-righting channelizing devices must
® and at right angles to approaching traffic. be spec!f:ed in :rhe General No‘.res or other plon sheets. .
4" e Spacing should be such that the motorist always 3. Chonnelizing devnce§ on self:rnghhng suppor ts sr'muld be used in work zone
P-1R ° v has three in view, until the change in alignment areas where channelizing devices are frequently impacted by errant vehicles
VP-1L v Y (@ eliminates its need. or vehicle related wind gusts moking alignment of the channelizing devices
° . L. difficult to maintain. Locations of these devices shall be detailed else-
Fixed Base Sur foce I - . 4. To be effective, fhe chevron should be visible where in the plans. These devices shall conform to the TMUTCD and the
w/ Approved MB"U“* Roadway ‘2 E'Q'd N 36 for at least 500 feet. "Compliant Work Zone Traffic Control Devices List" (CWZTCD).
Adhesjve ase Surface 5 uppor 5. Chevrons shall be orange with a black nonreflec- 4. The Contractor shall maintain devices in a clean condition and replace
N ~ TES 7 7 I tive legend. Sheeting for the chevron shall be domaged, nonreflective, foded, or broken devices and bases 0s required by
. retroreflective Type Br or Type Cr. conforming to the Engineer/Inspector. The Contractor shall be required to maintain proper
4 o B Departmental Material Specification DMS-8300, device spacing ond al ignment.
18" | == Self-rignting yon minimum - ; i irai
o Suppor t = unless noted otherwise. The legend shall meet the 5. Portable bases shall be fabricated from virgin and/or recycled rubber. The
Y Zmbfrgme”* — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
FIXED P Fixed Bose w/ Approved Adhesive 6. For Long Term Stationary use on tapers or 6. Po:emen'rf:urfaﬁes_shol IfE\e gfepored ': Q manner *:;* ensuresfprope:_r bonding
—_— (Driveable Base, or Flexible tronsitions on freeways and divided highways between the adhesives, the fixed mount boses ond fhe pavement surface.
(Rigid or self-righting) Support can be used} self-righting chevrons may be used to supplement :gzmﬁfm:r‘]géé be prepared and applied according to the manufacturer’s
. H 1 .
DRIVEABLE plastic drums but not fo replace plastic drums. 7. The installation and removal of channelizing devices shall not cause
detrimental effects to the final pavement surfoces, including pavement
. , . surface discoloration or surfoce integrity. Driveable bases shall not be
1. ¥ﬁ;:1|’93Iorqgg\lﬁde(vzp:;s?r:g Tg;zs‘;;’ ;’ig?ffg channel ize CHEVRONS permitted on final pavement surfaces. The Engineer/Inspector shall approve
1 1vi 1 1C. H H H
8" to 12" 2. VP's may be used in daytime or nighttime situations. —_— all gpplication and removal procedures of fixed bases.
|<—>| They may be used at the edge of shoulder drop-offs and
— other areas such as lane transitions where positive
doytime and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
Manual Appendix B "Treatment of Pavement Drop-offs in
N Work Zones" for additional guidelines on the use of
24 VP's for drop-offs. M mom Suggested Mox imum
min. 36" 3. VP's should be mounted back to back if used at the edge Desirable Spacing of
min. of cuts odjacent to two-way two lane roadways. Stripes Ps°5+%d Formula Taper Lengths Channel izing
are to be reflective orange and reflective white and pee * % Devices
should always slope downward toward the travel Iane. * 10° 11° 12° Oon a Oon a
4. VP's used on expressways and freeways or other high Of fset/Of fset/Offset|] Taoper | Tangent
sgeed rood:lays, may huvefmore 'rhunfiTO square inches 30 2| 1507 1657 180" 30’ 60’
of retroreflective orea facing traffic. 7 7 7 g 7
5. Self-righting supports are available with portable base. 35 L= % 205") 225" 245 35 70
See "Compliant Work Zone Traffic Control Devices List" 40 265°| 295’ | 320’ 40 80’
(CWZTCD). g g n v 7
6. Sheeting for the VP's shall be retroreflective Type A 45 450 495[ 540 45' 90
e corlwforming :10 Eﬁportmenml Material Specification DMS-8300, 50 500’ | 550°| 600°| 50 100’
unless noted otherwise. g ' B ’ .
(Rigid or self-righting) 7. Where the height of reflective material on the vertical >3 1 -ws 550, 605, 660, 55, ”0,
panel is 36 inches or greater, a panel stripe of LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600" | 660°) 720 60 120
PORTABLE 6 inches shall be used. 65 650'| 715'| 780’ 65° 130
- 1. LCDs are crashworthy, |ightweight, deformoble devices that ore highly visible, have good torget value ond can be 70 700 | 770' | 840" 70" 140"
connected together. They are not designed to contain or redirect a vehicle on impact. - - - - -
VERTICAL PANELS (VPs) 2. LCDs may be used instead of a line of cones or drums. ] ] . i 75 750'| 825'| 200 75 150
3. LCDs shall be placed in accordance to application and installation requirements specific to the device, and 80 800'| 880'| 960’ 80" 160"
used only when shown on the CWZTCD Iist.
4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. %X Taper lengths have been rounded off.
5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers ';::;Z:E:E :;ZSDT;PQET" W=Width of Offset (FT.}
on BC(7) when placed roughly parallel to the travel Ianes.
. . P 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
1. gZT?zézgil;o:;:l?clé:nze[s);;rl‘gzrio(glheérgrz fggezigggmﬁ;iggI’Irh(-lze;gs;igim(:;sd:sfc:arricade rails as shown on BC(10) placed near the top of the SUGGESTED MAXIMUM SPACING OF
normal one-way roadway section to two-way fee.
operation. OTLD's are used on temporary CHANNELIZING DEVICES AND
" CW6-4 centerlines. The upward and downword arrows TAP TH
|<L’| on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS MINIMUM DESIRABLE APER LENG S
) N 0 Pane! traffic on either side of the divider. The
~ mo%:'resd base is secured to the pavement with an 1. Water ballasted systems used as barriers shall not be used solely to channelize road users, but also fo protect the
[ back to bock adhesive or rubber weight to minimize movement work space per the appropriaote NCHRP 35(_) crosh\:/or'rhmess r(-_:qunremen'rs based on roadwgy speed and barr:ner cp[.')l |ca'_r|on.
coused by a vehicle impact or wind gust. 2. Water ballasted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
18" ’7 . . . . or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings. -
< 2. The OTLD may be used in combination with 42" 3. Water ballasted systems used as barriers shall be placed in accordance to application and installation requirements §® Traffic
cones or VPs. specific to the device, and used only when shown on the CWZTCD list. 0’5%?51;-"?,’,’5
36 qu'rable, 3. Spacing between the OTLD shall not exceed 500 4. Water ballasted systems used as barriers should not be used for a merging taper except in low speed (less than 45 MPH) I Texas Department of Transportation Standard
[Fixed or - 3P 9 beTw urban areas. When used on @ taper in o low speed urbon area, the taper shall be delineated and the taper length
Driveable Base feet, 42" cones or VPs placed between . should be designed to optimize road user operations considering the available geometric conditions.
'“°>'" tr)neu U‘:‘:dv the OTLD"s should not exceed 100 foot spacing. 5. When water ballaosted systems used as barriers have blunt ends exposed to traffic, they should be attenuated
o y 4. The OTLD shall be orange with a black non- as per manufacturer recommendations or flared to a point outside the clear zone.
OI:OLQ?I::;_ reflective legend. Sheeting for the OTLD shall BARR l CADE AND CONSTRUCT lON
be retroreflective Type B or Type Cg conforming CHANNEL lz l NG DEv l CES
— / to Deportmental 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.
HOLLOW OR WATER BALLASTED SYSTEMS USED AS FiLe: be-14. dgn on: TXDOT [oxs 1xD0T [ow TxDOT | cx: 1007
@©TxDOT November 2002 CONT [SECT JoB HIGHWAY
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS 0183 01045, ote. | S 36.etc.
9-07 8-14 DIST COUNTY SHEET NO.
7-13 BWD| COMANCHE, etc. 19
oS




No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

The use of this standard is governed by the "Texas Engineering Practice Act".
Design\Standards\bc-14.dgn

kind is made by TxDOT for aony purpose whotsoever.

DISCLAIMER:

TYPE 3 BARRICADES .Eoch r.oodwoy of a ]

divided highway shall be ROAD NAME ~ 1. Where positive redirectional

1. Refer to the Compliant Work Zone Traffic Control Devices List (CWZTCD) barricaded in the same manner. RI-2 (oosED e | 620-67 capability is provided, drums
for details of the Type 3 Barricodes and a list of all materials _STATE may be omitted.
used in the construction of Type 3 Barricades. CONTRACTOR 2. Plastic construction fencing

2. Type 3 Barricades shall be used at each end of construction moy be used with drums for
projects closed to all traffic. — y ! -

3. Barricades extending across a roadway should have stripes that slope P Raes Uil sofety os required in the plons.
downward in the direction toward which traffic must turn in detouring. > 3. Vertical Panels on flexible support
When both right aond left turns are provided, the chevron striping may Tvpical may be substituted for drums when the
slope downward in both directions from the center of the barricade. . yp.uco shoulder width is less thon 4 feet.
Where no turns are provided ot a closed road striping should slope —_ Plostic Drum 4, When the shoulder width is greater
downward in both directions toward the center of roadway. 3 o than 12 feet, steady-burn Iights

4, Striping of rails, for the right side of the roadway, should slope P PERSPECTIVE VIEW may be omitted if drums are used
downward to the left. For the left side of the roadway, striping " g 5 Drzms nust extend the lengih )
should slope downword to the right. ese drums

5. Identification markings may be shown only on the back of the - are not required of the culvert widening.
barricade rails. The moximum height of letters and/or company logos = on one-way roadway
used for identification shall be 1",

6. Barricades shall not be ploced parallel to traffic unless an adequote PERSPECTIVE VIEW I LEGEND
clear zone is provided. Roadway @l’

7. Warning lights shall NOT be installed on barricades. S Plastic drum

8. Where barricades require the use of weights to keep from turning over, - % QD
the use of sondbogs with dry, cohesionless sond is recommended. The ‘H=H’ ‘H=H’ 55 g
sandbags will be tied shut to keep the sond from spilling and to The three rails on Type 3 borricades ® S — Plastic drum with steady burn |ight
maintain a constant weight. Saond bags shall not be stacked in a manner shal | be reflectorized orange ond 10° 2y - QD or yellow warning reflector
that covers any portion of a barricade rails reflective sheeting. reflective white stripes on one side E = 4% @ ’/\

Rock,_ concrete, iron, steel or o'rher_sc_)lid objects will NOT be_ facing one-way traffic and both sides —| m |--| |-|-| 2 g N @ Steady burn warning 1ight
permitted. Sondbags should weigh o minimum of 35 Ibs and o moximum of for two-way troffic. I ] 2" g [ 1| or yellow warning reflector
50 Ibs. Sandbags shall be made of a durable material that tears upon Barricade striping should slant 1l 1 LJ |_|_| a8l .

vehiculor impact. Rubber (such as tire inner tubes) shall not be used downward in the direction of detour. s g =

for sandbags. Sandbags shall only be placed along or upon the base g O %E % ¢ olosti +h

supports of the device ond shall not be suspended above ground level ol » ;?ggegieonﬁ:;h?n pf‘:z f\l“i:cdli':m:hgncro:n

or hung with rope, wire, chains or other fasteners. . 1. Signs should be mounted on independent supports at a 7 foot 8 renath Type 3 Barricade £3g| g u w;d‘rh makzg it ntlecgssary (inimum of 2

9. Sheeting for barrlcode_!s shall _b(.e re‘_rroreflechve Type A confon:mmg mounting height in center of roadway. The signs should be @ max. leng ype arricades E . — ond moximom of 4 drims) '

to Departmental Material Specification DMS-8300 unless otherwise noted. minimum of 10 feet behind Type 3 Borricades. <0 e
2. Advance signing shall be as specified elsewhere in the plans. PLAN VIEW % @
Barricades shall NOT PLAN VIEW
be used as a sign support. TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

Minimum

Ny & Y ar
nominal Reflective
45° /\/\/ Sheeting

/ AV

7 inches.

THIS DEVICE SHALL NOT BE USED ON
PROJECTS LET AFTER MARCH 2014,

CONES

orange T
TYPICAL STRIPING DETAIL FOR BARRICADE RAIL . 14-- °
white 2"
4’ min., 8 max. - 1 4
I { orange L 2" mox f
, =4 3* min, T2 . EDGELINE
white 6" min 4
. 42" o " 2" to 6" CHANNEL 1 ZER
N min.
2 28" min. 4" min. 3" min.
/’ in.
Stitfener [l AV 2V &V &9 & & &1 28" 28"
\ A min, min, - VvV
Stiff b _FI?; rott tside of + but " 1. This device is intended only for use in place of @ vertical panel to
1 ener may be inside or outside of support, ut No more an L r

A . channelize troffic by indicating the edge of the travel lone. It is
2 stiffeners shall be ollowed on one barricade. not intended to be used in transitions or tapers.

_p: . 2. This device shall not be used to separate lanes of traffic (opposing
TYPICAL PANEL DETAIL Two-Piece cones One-Piece cones Tubulor Marker or otherwise) or warn of objects.

FOR SK[D OR POST TYPE BARR[CADES 3. This device is based on @ 42 inch, two-piece cone with an alternate

54 AM
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striping pattern: four 4 inch retroreflective bands, with an
" . . . approximate 2 inch gap between bonds. The color of the band should
Alternate Alternate GD 28" Cones shall have g minimum weight of 9 1/2 Ibs. correspond to the color of the edgeline (yellow for left edgeline,
" . .« . . white for right edgeline) for which the device is substituted or for
42" 2-piece cones sho.ll hov_e a minimum weight of which it supplements. The reflectorized bands shall be retroreflective
. . 30 Ibs. including base. Type A conforming to Departmental Material Specification DMS-8300,
Approx. Drums, vertical ?anels or.42 cones Approx. QD unless otherwise noted.
| 50 | at 50" maximum spacing | 50° 4, The base must weigh a minimum of 30 Ibs.
| | | | ) T 1. Traffic cones and tubular markers shal| be predominantly orange, and SHEET 10 OF 12
Min. 2 drums Min. 2 drums meet the height and weight requirements shown above. %@ Traffic
or 1 Type 3 or 1 Type 3 2. One-piece cones have the body and base of the cone molded in one consolidated = Operations
barricade QD STOCKPILE borricade unit. Two-piece cones have a cane shaped body and @ separate rubber base, I Texas Department of Transportation sDt’aV,’ﬁd’g”,’ Y
or ballast, that is added to keep the device upright and in place.
3. Two-piece cones may have a handle or loop extending up to 8" above the minimum
QD height shown, in order to aid in retrieving the device.
4. Cones or tubular markers used at night shall have white or white and orange
m| O O o [m] reflective bands as shown above. The reflective bands shall have a smooth, sealed BARR l CADE AND CONSTRUCT lON
_ . ter surface ond meet the requirements of Departmental Moterial Specification
On one-way roads Desirable ou HA
downstream drums stockpile location . . . DMS-8300 Type A. . ) c NNEL IZ l NG DEV l CES
or barricade may be is outside Channelizing devices parallel to traffic 5. 28" cones ond tubulor morkers aore generally suitable for short duration and
omitted here cllea:l zolne should be used when stockpile is short-term stationary work os defined on BC(4). These should not be used
* within 30’ from travel lane. 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 ponels or drums ore suitable for all work zone BC ‘ ] 0) ] 4
N P N - - - - P - - - - - durations. FILE: be-14. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
= 7. Cones or tubular markers used on each project should be of the same size @©TxDOT November 2002 CONT | SECT JoB HIGHWAY
and shape. 8RE21310N5 0183 01] 049, etc. | SH 36, etc.
9-07 8-1
T AFF T F T A T KP _ DIST COUNTY SHEET NO.
R IC CONTROL FOR MATERIAL STOCKPILES 713 BWD | COMANCHE,etc. | 20
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WORK ZONE PAVEMENT MARKINGS

GENERAL

REMOVAL OF PAVEMENT MARKINGS

1. The Contractor shall be responsible for maintaining work zone ond
existing pavement markings, in accordance with the standard
specifications and special provisions, on all roadways open to traffic
within the CSJ limits unless otherwise stated in the plans.

2. Color, potterns and dimensions shall be in conformance with the
"Texas Manual on Uniform Traffic Control Devices" (TMUTCD).

3. Additional supplemental pavement marking details may be found in the
plans or specifications

4. Povement markings shall be installed in accordance with the TMUTCD
and as shown on the plans

5. When short term markings are required on the plans, short term
morkings shall conform with the TMUTCD, the plans ond details as
shown on the Standard Plan Sheet WZ (STPM).

6. When staondard pavement markings are not in place ond the roadway
is opened to traffic, DO NOT PASS signs shall be erected to mork
the beginning of the sections where passing is prohibited and
PASS WITH CARE signs at the beginning of sections where passing
is permitted.

7. All work zone pavement morkings shall be installed in occordance
with [tem 662, "Work Zone Pavement Markings. "

RAISED PAVEMENT MARKERS

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

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

PREFABRICATED PAVEMENT MARKINGS

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

2. Non-removable prefabricated pavement markings (foil back) shall meet
the requirements of DMS-8240.

MAINTAINING WORK ZONE PAVEMENT MARKINGS

1. The Contractor will be responsible for maintaining work zone pavement
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.

3. The markings should provide a visible reference for a minimum
distance of 300 feet during normal daylight hours and 160 feet when
illuminated by automobile low-beam headlights at night, unless sight
distonce is restricted by roadway geometrics.

FS

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

1. Pavement morkings that are no longer applicable, could create confusion
or direct a motorist toward or into the closed portion of the roadway
shall be removed or obliterated before the roadway is opened to traffic.

2. The above shall not opply to detours in place for less than three
days, where flaggers and/or sufficient channelizing devices are used
in lieu of markings to outline the detour route.

3. Pavement markings shall be removed to the fullest extent possible,
so as not to leave a discernoble marking. This shall be by ony method
approved by TxDOT Specification Item 677 for "Eliminating Existing
Pavement Markings and Markers".

4, The removal of pavement maorkings may require resurfacing or seal
coating portions of the roadwoy os described in [tem 677.

5. Subject to the approval of the Engineer, any method that proves to be
successful on a particular type pavement may be used.

6. Blast cleoning may be used but will not be required unless specifically
shown in the plons

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

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

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

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

Temporory Flexible-Reflective
DEPARTMENTAL MATERIAL SPECIFICATIONS
Roadway Morker Tabs
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFFIC BUTTONS DMS-4300
EPOXY AND ADHESIVES DMS-6100
TOP VIEW FRONT VIEW SIDE VIEW

BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
T %//X///////////////x/////% PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
2" TEMPORARY REMOVABLE, PREFABRICATED DMS-8241

l PAVEMENT MARKINGS

— TEMPORARY FLEXIBLE, REFLECTIVE

e 2y — ROADWAY MARKER TABS DMS-8242

Adhesive pod
Height of sheeting
is usually more thon
1/4" ond less thon 1",

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

1. Temporary flexible-reflective roodway marker tabs used as guidemarks

shal | meet the requirements of DMS-8242.

2. Tabs detailed on this sheet are to be inspected and occepted by the

Engineer or designated representative. Sampling ond testing is not
normally required, however at the option of the Engineer, either "A"
or "B" below moy be imposed to assure quality before plocement on the
roadway.

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

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

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

4. See Standard Sheet WZ(STPM) for tab placement on new pavements. See

Stondard Sheet TCP{7-1) for tab plocement on seal coat work

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

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

2. All temporary construction raised pavement morkers provided on @
project shall be of the same monufacturer.

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

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

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

I()i'ro 12" <}:|

— A

L}
~ -
|:',> Yel low Y Yeliow &7

10 to 12" Type II-A-A <:|

Type I1-A-A
/\u inooonoo mooooQo
ooao oo

oo ooo
yooo|:|ooonooonooo‘fn%onooonooono
El|> Type II-A-A

Type Y buttons

REFLECTORIZED PAVEMENT MARKINGS - PATTERN A

RAISED PAVEMENT MARKERS - PATTERN A

¢ <

L]
D 4o s

O
Yel low

—&

Type 11-A-A <}:|

ooa ooopoloopmooonooomOdooonn

a
AED S A T
Type II1-A-A

E:> Type Y buttons g to 8"

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B

RAISED PAVEMENT MARKERS - PATTERN B

Pattern A is the TXDOT Standord, however Pattern B may be used if approved by the Engineer.

Prefabricated markings may be substituted for reflectorized pavement markings.

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

TWO-WAY HIGHWAYS

Type I-C

WhHeL
—

oOooooOoDooopmooonoooOdoooOdooOoOOOOOOOOODOOOODOOOODDO
Type W buttons Type I-C or II-C-R <JE|
T

— — — ooa ooa ooag ooa ooo ooao
Yel low Type I-A
N Type Y buttons
oOooooOgoOoOoO0OO0OO0O€OCOOOOOCOOOOOODOOOODODOOODOOOODOOOODOOOODO
/ opooopmooopmoooOgoooOODoOOObOdDOOODOOODOOOOOOOODODOOODO
|:‘l> 7 Type Y buttons
Yel low Type I-A yp
—— O ooao ooa ooag ooa ooo ooao

o>

——— WhiTeV—

REFLECTORIZED PAVEMENT MARKINGS

Type ‘”t’“”°”5—\ Type 1-C or 1I-C-R
ogogooopmooopmooonooonOo ogogooopmooopogooopodoooOdoooan

RAISED PAVEMENT MARKERS AN

Prefabricated markings may be substituted for reflectorized pavement morkings. Type I-C
EDGE & LANE LINES FOR DIVIDED HIGHWAY
<:| Type [-C <:|
— . /— — —— ooao ooao ooa ooao ooo ooao
White <a Type I1-A-A Type Y buttons <5
- oomooouogdoonooounooonooonoFonoooonooonooooomoooaO
/' °$°°° ocoomooobmooomooononooomooomooonoooOdo0oOO0O
E:> — — - YellOw — ooo ooo ooo ooo ooo ooo

'f,> White ”

REFLECTORIZED PAVEMENT MARKINGS

Prefabricoted morkings may be substituted for reflectorized pavement morkings.

LANE & CENTER LINES FOR

RAISED PAVEMENT MARKERS

MULTILANE UNDIVIDED HIGHWAYS

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

_6)(1)" :|<_3" Type 11-A-A Type Y buttons
RAISED Yo o o o o o o o\o o o/o o o
DOUBLE pavement 4 to 12"
MARKERS O o o o oo o o O o o o O o
NO-PASSING ar
REFLECTORIZED L_%
" —
LINE ::;?:52; 4 to12 T*
Yel low
Type I-C, 1-A or II-A-A Type W or Y buttons
SOLID EDGE LINE PAVENERT O o o oo o o oo o o oo o o
LINES OR SINGLE e o 3
NO-PASSING LINE
q" White or Yel low
Type 1-C 60" + 3 Type W buttons
WIDE v 120 LD% _>c|> c|><_|:| o o oo of/o o o o
LINE \ARKERS FTO oo ooooo0om0noo0o0a0o
g

REFLECTORIZED
PAVEMENT
MARKINGS

(FOR LEFT TURN CHANNELIZING LINE
OR CHANNEL IZING LINE USED TO
DISCOURAGE LANE CHANGING.)

White

RAISED a a a

Type I-C or II-A-A
o o o \D o o

CETLER ncens 10" —s—— 30° - 2ok
OR
L ANE REFLECTORIZED o 40; u] Ly —
PAVEMENT
L INE MARK INGS 10" —f 30'\/ White or Yellow
Type I-C or II1-A-A
BLRIONKEESN (when required)
raisep O o o = o ° - N / -
PAVEMENT 3’ 9’
AUXILIARY warkers Type I-C or 11-C-R
OR
LANEDROP &
LINE RAISED [ [ [ L

PAVEMENT
MARKERS

REMOVABLE MARKINGS
WITH RAISED
PAVEMENT MARKERS

1f raised pavement markers are used
to supplement REMOVABLE markings,
the morkers shall be opplied to the
top of the tape at the approximate
mid length of tope used for broken
lines or at 20 foot spacing for
solid lines. This allows an easier
removal of raised pavement markers
and tape.

Raised Pavement Markers

B v
k- 10r =k 30° |

20" + 1’

Centerline only - not to be used on edge |ines
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O O O O
Stettor ol % ryoe 105 BARRICADE AND CONSTRUCTION
—— —— —— —— ooo oo
oomoooan oonooonooono onooo ooonooonooonooon Raised pavement markers used as standard PAVEMENT MARKING PATTERNS
E‘,> |::> pavement markings shall be from the approved
— ;\ /r; — ooao ooo ooo oo D\ ooao ooo products |ist and meet the requirements of
White Item 672 "RAISED PAVEMENT MARKERS. "
o> o> Type 1-C BC(12)-14
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: bc-14. dgn oN: TxDOT ‘CK:TXDOT‘DW: TXDOT | ck: TXDOT
Prefabricated markings may be substituted for reflectorized pavement markings. ©TxDOT February 1998 CONT | sEcT Jos HIGHNAY
1-07 9_07REVISI°N5 0183 01| 049, etc. | SH 36,etc.
Two'WAY LEF T TURN LANE 2-98 7-13 DIST COUNTY SHEET NQ.
11-02 8-14 BWD | COMANCHE, etc. 22

TO0




No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
D&i 4AiS 15 aRgead \hxther | fiormgts or for incorrect results or damages resulting from its use.

DISCLAIMER:

10:40:42 AM
T: \BWDDSGTEAM\ _Design Projects\Eos+t|1and\0288-03-033 SH 16 RTZ\4.

12/29/2020

DATE:
FILE:

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

See note 1)

Channelizing
Devices
(See note 2) A

Channelizing
devices may be
omitted if the
work area is a
minimum of 30'
from the nearest

traveled way.,— |

Shadow Vehicle
with TMA and high
intensity rotating,
flashing,
oscillating

or strobe Iights.
(See notes 4 & 5)

T 1]

less

X for 50 mph or

Channelizing
Devices

(See note 2) A

TCP

Shou |l der
Shoul der

30,
Min.
Work Space

7]
]
[
.
o
c
[=}
E
o
[y
-
o
o
x

CW20-1D
48" X 48"
(Flags-
See notes 1

WORK SPACE NEAR SHOULDER

Conventional

3X for over 50 mph

3X for over 50 mph

CW20-1D

48" X 48" -

(F lags-

See note 1) 2
L
[
o
c
a
E
o
wn
[
[}
P
B3

Shadow Vehicle
with TMA and
high intensity
rotating,
flashing,
oscillating or
strobe |ights.

(See notes 4 & 5)

END
ROAD WORK

G20-2
48" X 24"
(See note 2A

Channelizing
Devices
(See note 2)A

END
ROAD WORK

>

A

3X for over 50 mph
Shou lder
Max.
Devices at
spacing
(See note 2)

20’

G20-2
48" X 24"
(See note 2) A

“?§>>Chcnnelizing

Devices
(See note 2) A

~——=|-100'

Min.

Work Space

Shou Il der
X for 50 mph or less | 1/3 L

hes

150"

(F lags-
See notes 1

WORK SPACE ON SHOULDER

Conventional

&7

LEGEND

Channelizing
Devices

Type 3 Barricade

Channelizing Devices

(See note 2) A

1B

Heavy Work Vehicle

Truck Mounted
Attenuator (TMA)

Trailer Mounted
Flashing Arrow Board

Portable Changeable
Message Sign (PCMS)

END I

SENED|D

Sign Traffic Flow
| ROAD WORK :
| Flag F lagger
| G29-2 . :
“ - \- ?Saee Xn()Z:e 2)A | DM“:”"’;T Suggested Moximum| . .
Sg?°;‘28" b o : | | [Rosted|Formuia Tapgil[:noihs C:ggﬁéT?z?:g SN | e ol
: 2 @ | G . | e * % Devices Spocing | er Space
(F 1ags L5 * . ‘ 12° on a Oon a ok "B"
See note 1) - g < | oflfge* o flf‘lse‘I'Offse-I- Toper | Tonpans | P1stance
5|3 5 | 5 oR | 30 o150 7165 ] 180’ 30 60" 120° 90"
é 5 © 0 580 . 35 XS 12057 225" | 245 35 70’ 160 120°
ol3 3 | 3| Zu8% | 40 2657 295'] 320°|_40° 80’ | 240’ 155°
N & 6| Too : 45 450'] 495°[ 540°| 45° 90" | 320 195°
5 8iod | 50 500'] 550°[ 600’ 50° | 100’ | 400’ 240’
< |m | | - 55 WS 550'| 605’ | 660° 55’ 110° 500’ 295°
L4 | 60 600’ | 660°| 720 60’ 120° 600’ 350°
| & \\ 65 650°| 715’ 780’ 65" 130’ 700’ 410'
o 4 e | 70 700°| 770’ 840’ 70’ 140’ 800" 475°
S| Inactive | 75 750’ | 825’ 900’ 75’ 150 900 540°
| 1 ° ve"’h°;'"c",e | % Conventional Roads Only
wn

Work vehicles or ——
other equipment
necessary for the

(See Note 3)| *¥¥ Taper

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

—+

work operation, such
as trucks, moveable

TYPICAL USAGE

cranes, etc., shall
remain in areas

MOBILE

DURATION STATIONARY

SHORT SHORT TERM

INTERMEDIATE LONG TERM
TERM STATIONARY STATIONARY

separated from
lanes of traffic by

v v

channel ization
devices at all times.

Right-of-way Line

GENERAL NOTES

Shadow Vehicle
with TMA and
high intensity
rotating, flashing,
oscillating or
strobe |ights.
(See notes 4 & 5)

Work Space

| 1. Flogs attached to signs where shown are REQUIRED.
. 2. All traoffic control devices illustraoted ore REQUIRED, except those
| denoted with the triangle symbol moy be omitted when stoted elsewhere
. in the plons, or for routine maintenance work, when approved by the
| Engineer.
3. lnoctive work vehicles or other equipment should be parked near the
right-of-way |ine and not parked on the paved shoulder.
- | 4. A Shadow Vehicle with a TMA should be used anytime it can be positioned
. 30 to 100 feet in advance of the area of crew exposure without adversely
| | affecting the performance or quality of the work. [f workers are no
longer present but road or work conditions require the traffic control
to remain in place, Type 3 Barricades or other channelizing devices
may be substituted for the Shadow Vehicle ond TMA.
5. Additional Shadow Vehicles with TMAs may be positioned off the paved
surface, next to those shown in order to protect wider work spaces
6. See TCP{5-1)for shoulder work on divided highways, expressways ond

7. CW21-5 "SHOULDER WORK" signs may be used in place of CW20-1D
"ROAD WORK AHEAD" signs for shoulder work on conventional
roadways.

[2a] .
I I
) i |
-
| . " ) freeways.
> I
. -
Channel izing | Al ok
Devices o .
(See note 2) A 0 | G 2 cg |
5o :
° I
&l
| g o :
>
o|d |
wn
L .
| 5e |
«
x .
\\‘. x| ™
= y
END
ROAD WORK
G20-2
48" x 24"
(See note 2) A E‘I;@O)-(I 28"
TCP (1-1¢) (F lags-
See notes 1

WORK VEHICLES ON SHOULDER

Conventional Roads

‘;§§§‘7® Traffic
> Oge;rgt.ions
I Texas Department of Transportation s,;",’,ﬁ,’g:’d

TRAFFIC CONTROL PLAN
CONVENTIONAL ROAD
SHOULDER WORK

TCP(1-1)-18

FILE: tcpl-1-18.dgn

DN: ‘CK: ‘DW: CKs

© TxDOT December 1985

CONT | SECT JOB HIGHWAY

REVISIONS
2-94 4-98
8-95 2-12
1-97 2-18

0183| 01| 049, etc. | SH 36,etc.

DIST COUNTY SHEET NO.

BWD | COMANCHE, etc. 23
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
D&i 4AiS 15 aAgead \hotheE | fiormgts or for incorrect results or damages resulting from its use.

DISCLAIMER:

10:41:53 AM
T: \BWDDSGTEAM\ _Design Projects\Eos+t|1and\0288-03-033 SH 16 RTZ\4.

12/29/2020

DATE:
FILE:

LEGEND

Type 3 Barricade

Warning Sign Sequence END CW20-4D

in Opposite Direction < N
Same as Below ROAD WORK 48" X 48
G20-2
@ | G 48" x 24" CW3-4
< 48" X 48"

(See note 2)A

Channelizing Devices

ONE LANE
ROAD
AHEAD

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

Heavy Work Vehicle

=z
I
@ Trailer Mounted
-l
0N

R1-2

'\ Flashing Arrow Board
2" X 42 " X 42"\

BE
PREPARED
T0 STOP

Approx

Devices at

Traffic Flow

CW20-1D Sign
48" X 48"
(F lags-
See note 1)

spacing

SHNEDN | =

T0
ONCOMING
TRAFFIC e

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

Flag F lagger

20’

100’
—100

Minimum Suggested Moximum| ... .
Posted|F 1 Desirodle Spacing of Mlsr‘;'::m Suggested |Stopping
;;eed ormuia Toper Lengths Channe izing spacing |tongitudinal| Signt
* % Devices PV Buffer Space|Distance
“B-

* 0 g g X
10 11 12 On o On o Dist
END Offset|/Of fset|Offset] Taper | Tangent ' stonce

30 150°| 165°| 180’ 30’ 60’ 120’ 90° 200’
35 |- g [2057]225°] 245°] 35° 70’ 160° 120° 250’
359-5 22 40 265'| 295‘| 320°] 40’ 80’ 240’ 155’ 305°

45 450 495°] 540°'] 45’ 90’ 320’ 195’ 360°
50 500’ | 550'| 600’ 50’ 100° 400’ 240’ 425’
55 550°| 605°| 660 55 110° 500" 295’ 495’
60 600 | 660°| 720°| 60’ 120’ 600’ 350" 570’
65 650°] 715°] 780 65’ 130° 700’ 410’ 645’
70 700’ | 770°| 840°| 70’ 140’ 800’ 475’ 730’
75 750’ | 825°] 900°| 75’ 150" 900’ 540' 820’

% Conventional Roads Only

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

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY

v v

CWi16-2P

24" 8" ROAD WORK
(Seexno]*re 2)A FEET 0 0

N

L 2
150° Min.

N>
®=
N

=3
xX

A
N
®

=
wn

Channelizing devices
separate work space

from traveled w0y44—41223*4¥

Except in
emergencies,
flagger stations
shall be
illuminated
at night

Work Space

MOBILE
Shadow Vehicle with

TMA and high intensity
rotating, flashing,
oscillating or strobe
lights. (See notes 5 & 6)

GENERAL NOTES

1. Flags attached to signs where shown are REQUIRED.

2. All troffic control devices illustroted 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 CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4D "ONE LANE
S ] ROAD AHEAD" sign, but proper sign spacing shall be maintained.

gfcéi;g;én?i hts 4, Sign spocing may be increased or an additional CW20-1D "ROAD WORK AHEAD" sign may be

(See notes Sg& 6; | used if advance warning chead of the flagger or R1-2 "YIELD" sign is less thon 1500 feet.

| 5. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet
in advance of the area of crew exposure without adversely affecting the performance or
L) CW20-7 quality of the work. [f workers are no longer present but road or work conditions require
48" X 48" the traffic control to remain in place, Type 3 Barricodes or other channelizing devices
R1-2 L o may be substituted for the Shadow Vehicle and TMA,
F
|0

30
Work Space

[ ] o Shadow Vehicle

| with TMA and high
intensity rotating,
flashing,

| E
Min

spacing

A ]
°
50’ Min
7100 Mox.

Devices at

20’

42" X 42 " X 42" 6. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to
those shown in order to protect wider work spaces

TCP (1-2q)

XXX Cwie-2P 7. R1-2 "YIELD" sign traffic control may be used on projects with approaches that have
24" X 18" adequate sight distance. For projects in urban oreas, work spoces should be no longer
FEET (See note 2) A than one half city block. In rural areas on roadways with less than 2000 ADT, work
spaces should be no longer than 400 feet.
8. R1-2 "YIELD" sign with R1-2aP "TO ONCOMING TRAFFIC" plaque shall be placed on a support
at a 7 foot minimum mounting height.

TCP (1-2b)

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

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

48" X 48" 11. 1f the work space is locoted near @ horizontal or vertical curve, the buffer distances

(See note 2) A should be increosed in order to maintain odequate stopping sight distance to the flagger
and @ 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

15°

| e 10 R1-20P Except in
ONCOMING [48" x 36" emergencies,

TRAFFIC [(See note 8 | [l999er stotions

| > illuminated
at night
pll

|

spacing

*
50° Min
100’ Max.

Devices at

20’

BE
PREPARED
TO STOP

CW3-2
X 48" |

ONE LANE
ROAD
AHEAD

limited to emergency situations.
=t aratl
= Operations

Division

END
I Texas Department of Transportation Standard

CW20-4D ROAD WORK

48" X 48" G20-2
48" X 24"

TRAFFIC CONTROL PLAN
ONE-LANE TWO-WAY
TRAFFIC CONTROL

TCP (1-2q)

See note 1)

Sggo)-(lgeu TCP (1-2b) TCP(] '2) =1 8

(Flags-

ONE LANE TWO-WAY FILE: fopl-2-18.dgn b [ex: [on: o

CONTROL WITH YIELD SIGNS see note ONE LANE Two-WAY @WN December 1985 CONT [SECT J0B HIGHWAY

(Less than 2000 ADT - See note 7) CONTROL WITH FLAGGERS 90 4o 0193 011 049, ete. | SH 35, ete.

2-94 2-12

1-97 2-18 BWD | COMANCHE,etc. | 23Q

1




No warranty of any

TxDOT assumes no responsibility for the conversion

(See notes 4 & 5)

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

kind is made by TxDOT for any purpose whatsoever.
D&fi 4ALS 15 aRgead \hx o ber | fiormgts or for incorrect results or damages resulting from its use.

DISCLAIMER:

10:43:16 AM
T: \BWDDSGTEAM\ _Design Projects\Eos+t|1and\0288-03-033 SH 16 RTZ\4.

12/29/2020

2t
2 la
D E
o
b I}
L
S0
g2
o
o L
v o
5 «
X
= M
x Y

Channel izing devices
may be omitted if the

is o minimum

of 30’ from the
nearest traveled way. ]

Shou |l der
Shou | der

30’
T Min.

Work Space

TCP

Shou |l der
Shoul der

less
I
3x for over |

x for 50 mph
or

CW20-1D

48" X 48"
(Flags-

See note 1)

DATE:
FILE:

50 mph

| END
CW20-1D N N ROAD WORK
48" x 48" g g
(F lags- o 2 620-2
See note 1) 3 | 3 48" x 24"
I & (See note 2)A

x for 50 mph
or less
3x for over|
50 mph
&

<
3
3 85
| o e
o
o
alE
"’js
]
9]
Q
Q|
[72)
X
L
<)
=
(See notes 4 & 5) =
| N -
[2a]
u
I ¢ -
Ll
. >
£ |y
FiH3
| gel €
55/
“ | x
I x |7
v .
(]
3 | °
END 3 3
ROAD WORK 5 &
G20-2 |
48" X 24"
(See note 2) A | CW20-1D
{} 48" x 48"
(F lags-
See note 1)

5 8
CW20- 1D\ o @ | G 3 END
¢ N =
Flogs 3 2 ROAD WORK
(2]
See note 1) 620-2
| 48" X 24"

(See note 2)A

less
50 mph

or
3x for over

x for 50 mph

I
I
Work vehicles Min. wolaasgéggle
or other equipment | n (See Note 1)
necessary for the

work operation, |
such as trucks,
moveable cranes, | o ezzn

etc., shall remain in

areas separated from

lanes of traffic by
channelizing devices |
ot all times. [ |

L 4
100’
Approx. ‘A

100’

30’

™in.

®
% c
=]
N VL b
A ;l
| It « .
| bl 8 I
g 5
n o€ @ x|
| B5% -
| !g = |
(See notes 4 & 5} | =] |
= 2 |
| @ .
g i |
-
| g <
* Y |
c v .
| g'g ¢ g |
g2 E '
| 55< 5 |
[ X i
. x
[ (0]
@ ° :
] ©
3 | 3 |
3 e
5 " I
END | :
ROAD WORK O 4 |
G20-2 | .
48" X 24"
(See note 2) A CW20-1D
| 48" x 48"
(F lags-

See note 1)

LEGEND

Type 3 Barricade

Channel izing Devices

Heavy Work Vehicle

Truck Mounted
Attenuator

(TMA)

Trailer Mounted
Flashing Arrow Boord

Portable Changeable
Message Sign (PCMS)

Troffic Flow

ot |

SEY | =

%% Taper

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

F lagger
Minimum Suggested Maximum| . .
Posted TaEZi I [:g:;?hs CSDoc P i l;ilg:m Suggested
hannelizing A L itudinal
SD:fd * % Devices 3pocing Burter Spoce
[KH 12 On a [ i "B"
offsetoffset] Taper | Tamgent | PFStonce
30 165°| 1807 30 60" 120° 90’
35 = 225 | 245’ 35° 70 160’ 120°
40 295" | 320’ 40' 80" 240’ 155°
45 495 | 540’ 45’ 90’ 320" 195°
50 550'| 600’ 50 100’ 400’ 240’
55 605’ | 660’ 55 110’ 500’ 295
60 660’ | 720’ 60" 120° 600" 350’
65 715°| 780 657 130° 700° 410°
70 770" | 840" 70" 140’ 800" 475"
75 825'| 900’ 75’ 150 900’ 540’
% Conventional Roads Only

TYPICAL USAGE

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

GENERAL NOTES

1. Flogs attoched to signs where shown, are REQUIRED.

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

3. Stockpiled material should be placed a minimum of 30 feet from
nearest traveled way.

4. Shadow Vehicle with TMA and high intensity rotating, flashing,
oscillating or strobe lights. A Shadow Vehicle with a TMA should be
used anytime it can be positioned 30 to 100 feet in odvonce of
the orea of crew exposure without adversely affecting the

per formance or quality of the work

If workers are no longer present

but road or work conditions require the traffic control to remain in
place, Type 3 Barricades or other channelizing devices may be
substituted for the Shadow Vehicle and TMA,
5. Additional Shadow Vehicles with TMAs moy be positioned off the paved
surface, next to those shown in order to protect a wider work space.
6. See TCP(5-1) for shoulder work on divided highways, expressways ond

freeways.

7. Inactive work vehicles or other equipment should be parked near the
right-of-way line ond not parked on the paved shoulder.
8. CW21-5 "SHOULDER WORK" signs moy be used in place of CW20-1D
"ROAD WORK AHEAD" signs for shoulder work on conventional roadways.

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

TRAFFIC CONTROL PLAN
CONVENTIONAL ROAD

SHOULDER WORK

TCP(2-1)-18

WORK_SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER 2 I TN IR .
Conventional Conventional Roads Conventional Roads ror agg 0" 0183[01] 049, etc. | SH 36, etc.
tgg gjg BWD COMANCHg,e+c. %;:;&

1ol




No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".
D& SRS 19 AGREE \tZrod NEr gffermats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

T: \BWDDSGTEAM\ _Design Projects\Eos+t|1and\0288-03-033 SH 16 RTZ\4.

12/29/2020 10:46:46 AM

DATE:
FILE:

Warning sign TABLE 1
ond rumble strip Flogger to e Of Rumble GENERAL NOTES LEGEND
sequence in Flagger ADT Strip . - — .
opposite direction (Leng;h 01; Work Arrays . 1. Each Rumble Strip Array should ezzz>2 | Type 3 Barricade 8 |Channelizing Devices
. reag consist of three rumble strips spaced Truck Mounted
1 .
is some os below e it < 4,500 1 . center to center at the spacing shown I | Heavy Work venicie AN | attenuator (TMA)
e > 4,500 2 G in Table 2, ploce<_:| transverse across Trailer Mounted Portoble Changeable
< 3.500 1 - the lane at locations shown. Flashing Arrow Panel Message Sign (PCMS)
s 174 Mile ! . X
> 3,500 2 2. The CWI17-2T "RUMBLE STRIPS AHEAD" =& |sion <p | Trottic Fiow
. < 2.600 1 sign should be located after the <> Flag 0 O Flagger
)' 172 Mile > 2,600 > . 5 CW20-1D "ROAD WORK AHEAD sign and
. = . ° spaced as shown. [f traffic is
1 Mile < 1,600 ! “ 3 observed to be queuing, or is Minimum Suggested Maximum| . -
. > 1,600 2 . s |2 expected to queue beyond the Rumble posted| Formuta|  1onsSiTRle Spacing of Stom | suggestea
N N > 1 Mile N/A 2 3 . Strips, the CW17-2T sign and the Speed oper o | Cromnelizing | gpocing [Longifudinal
o o E) . first Rumble Strip Array may be Svices mxn  |Buffer Space
o L] o o . | & * 10 [KH 127 On a on a Distaonce B
3 2 5 . ‘ located upstream of the CW20-1D Offset/Offsetoffset| Toper | Tangent
2 2 . iéggegs necessary tao provide 30 2| 150°] 185"] 180 30’ 60° | 120 90’
A worning 35 L=g_s 205'| 225'| 245'| 35 70° | 160° 120°
] 0. 40 265’ | 295'| 320’ 40° 80" 240 155’
4 - 3. Temporary Rumble Strips will be 45 450°| 495'| 540’ 45° 90’ 320° 195°
'. considered subsidiary to Item 502, 50 500’ | 550'| 600° 50 100" 400’ 240’
* gnd ?rjcl-:- be a produ$+ 1Ic:c?’red on the 55 L-ws | 3507 6057 660" 55 10 500" 295"
. | —See D°+e 8 Dgr\rllpi)cel:n Work Zone Traffic Control 60 600’ | 660'| 720 60" 120 600" 350"
> ' 65 650°| 715'| 780" 65 130° 700° 410°
(R . . . . . . .
4. Removal of the Temporary Rumble 70 700" | 770" 840 70 140 800 475
= Strips should be accomplished before 75 750°| 825 | 900’ 75’ 150" 900" 540’
removing the advance warning signs.
e ] 5. T Rumble Stri hou 1 d ' % Conventional Roads Only
. Temporary Rumble Strips should no
[ L 2 ‘ ‘ < be used on horizontal curves, |oose *% T?per lengths have been_r?unded of f.
g Rub | & ~ gravel, soft or bleeding asphalt, L:Leng'l'h of Taper (FT) W=Width of Offset(FT)
- E'rrip S * heavily rutted pavements or unpaved S=Posted Speed(MPH)
N rray surfaces.
. = (See
Rumble Strip note 1) — y TYP
Array e — 6. Temporary Rumble Strips shall be ICAL USAGE
(See note 1) = — instal led and maintained as NOBILE SHORT SHORT TERM | INTERMEDIATE | LONG TERM
. ‘ ‘ : per manufacturer’s recommendations. DURATION STATIONARY | TERM STATIONARY [ STATIONARY
> umb | e Q
N Arrons - 7. This standord sheet shall be used ! v
- (See in conjunction with other appropriate
note 1) — — ol TCP standord, TMUTCD typical application
e ) ¢ or project specific detail for the
project.
* 8. The one-lane two-way application ma @ Signs aore for illustrative purposes only, Signs
Rumble Strip - T utilize o flogggrw Z]n z‘F’Aécor'g y required may vary depending on the TCP, TMUTCD
Array based on = portable traffic ,signal. Typicol Applicotion, or project specific details
Table 1, this for the project.
g;l?ﬁego%hgﬁ 9. Temporary Rumble Strips may be
the ADT is lower used on freeways or expressways
mon ;h?d n based on engineering judgment.
resholds shown.
(See note 1) — -] 4 ‘ ‘
‘ CW17-2T
x 48" X 48"
5 5 (See note 2)
v . x ° o
§ § 3 3
3 3 & &
& &
RUMBLE
0 G il STRIPS
AHEAD /cy17-21 —
48" X 48" ® raffic
g (See note 2) ;’ Oge;rgt.ions
TABLE 2 I Texas Department of Transportation s,;",’,ﬁ,’g:’d
‘ ‘ Approximate distance
0y _ Speed between strips in
‘ - S‘g%oxlga.. an Array
— — TEMPORARY RUMBLE STRIPS
CW20-1D -
48" X 48"
WZ (RS-1a) WZ (RS-1Db) :gg mgﬂ& -
75 mph or Less 75 mph or Less = WZ(RS)-16
> 55 MPH 20° FILE: wzrs16. dgn DNz TxDOT ‘cx: TxDOT‘DW: TxDOT  |ck: TXDOT
RUMBLE STR I PS ON ONE - LANE RUMBL E STR I PS FOR LANE CLOSURE ©TxDOT November 2012 CONT |SECT JOB HIGHWAY
REVISIONS 0183/ 01| 049, etc. | SH 36,etc.
TWO-WAY APPLICATION ON CONVENTIONAL ROADWAY e
BWD | COMANCHE, etc. | 25
11




POLE#3

SISt LR ABER R - e 7 - -
BE UPGRADED TO LED ‘ STA. 440+60 = & _ %
FLASHING BEACON(FB1) g Erry g

1 POLE INSTALLATION S i
|1 POLE INSTALLATION _| . f : /
e RUMBLE STRIPS]
POLE#4 el = € 8 S =L R STA. 450+00
/_7 B o 2 —— -yl P SOLAR POWERED
‘ = : 4 - FLASHING BEACON&FBZ) 4
2 POLE INSTALLATION
——

/

"

.
RUMBLE TRIPS / :
LS

o
—

GB#8 \
POLE# 1 [t

PROP ELEC
SERVICE POLE

* |REMOVE EXIST ELEC
SERVICE POLE

LEGEND

OVERHEAD POWER LINE
FLSH BEACON STOP SIGN
[LLUMINAIRE

GROUND BOX (W APRON)

STA. 36+47

SOLAR POWERED 01/22/2021
FLASHING BEACON(FB4 ILLUMINATION POLES #2 AND POLE #3 PROP ELEC SERVICE POLE

FLASHING BEACONS FB3 AND FB4 ARE
CEOLE e LALLA LOH OFFEST AN EXTRA 5' FOR FUTURE LEFT
TURN LANES.

ROW (FENCE LINE) SHIG @ FM 8
ELEC CONDUCTOR & CONDUIT ILLUM/FLSH
LAYOUT

ELEC CONDUCTOR & CONDUIT (BORE) —_ SCALE 1" = 100’

©z02

A Texos Deportment of Transportation”

NOTES: RUMBLE STRIPS :
| BWD | COMANCHE,etc. | 26 |

8:18: 40 PM
.. \Reference Files\SH16&FM8.dgn

EXISTING UTILITY POLES

372021

Stationing is arbitrary and to be used as a reference only




8:23:51 PM
. \Reference Files\SH16&FM8.dgn

171372021

DATE:
FILE:

CSJ: 0288-03-033
ITEM CODE DESCRIPTION UNIT QUANT
*NOTE: Information and Quantity for Drill Shafts on Sign Mts * 48.
are for the contractors information only. (Refer to SPRFBA(1)-13 * | 416 6018 DRILL SHAFT (SIGN MTS) (24 IN) LF 8.0
note 4 stating drill shaft foundations are subsidiary to Bid Item 685). 416 6029 DRILL SHAFT (RDWY ILL POLE) (30") LF 48.0
432 6009 RIPRAP (CONC)(CL B) (4") cY 1.5
610 6103 REPLACE LUMINARE W/LED (400W EQ) EA 2.0
EBQA%GEA'O?V\';ERED 610 6290 INRD IL (TY SA) 50T-12 (400W EQ) LED EA 40
FLASHING BEACON(FB3) I\\]
2 POLE INSTALLATION 618 6053 CONDT (PVC) (SCH 80) (3") LF 817.0
618 6054 CONDT (PVC) (SCH 80) (3") (BORE) LF 196.0
620 6007 ELEC CONDR (NO.8) BARE LF 1479.0
620 6008 | ELEC CONDR (NO.8) INSULATED LF 2958.0 NOTES:
624 6002 GROUND BOX TY A (122311) W/APRON EA 70 1Sé2e g;]g:a(li%rgggét‘\ﬁgln?%%a.ced at a minimum of 5 feet below ditch grade.
ILLUMINATION POLES #2 AND POLE #3 624 6016 GROUND BOX TY 1 (304848) W/APRON EA 1.0 2. A total of 4 ft of additional electric conductor wire (2 ft each side of
FLASHING BEACONS FB3 AND FB4 ARE the total run) is included to account for connections,splicing,etc. at Ground Boxes,
OFFEST AN EXTRA 5' FOR FUTURE LEFT 628 6002 REMOVE ELECTRICAL SERVICES EA 1.0 {Irllum.inﬁti;es and Flashing Beacons included in the conduit & conductor run table to
TURN LANES. € rignt).
628 6215 ELC SRV T¥ D (120/240) 100(NS)AL(E)SP(O) EA 10 3. RIPRAP is to be used around Electrical Pedestal Service Drop & lllumination
/\/ 682 6003 VEH SIG SEC (12")LED(YEL) EA 4.0 Foundations (6" radius), as directed by the Engineer.
N 682 6005 VEH SIG SEC (12")LED(RED) EA 20 ﬁé:g%?g_mu Rope in Conduit at Boring Locations. This item is subsidiary to
S
S
) 3~ 685 6001 INSTALL RDSD FLASH BEACON ASSEMBLY EA 1.0 5. See General Notes & Standards SPRFBA 3613, SNM(GEN)-08 for SOLAR
“‘/ POWERED FLSH BEACON and HARD WIRED FLSH BEACON placement. Refer to
685 6004 INSTL RDSD FLSH BCN ASSM (SOLAR PWRD) EA 3.0 TS-FD-12 Standard for drill shaft foundation depth of 5' on Secondary Controller pole
" & 6' foundation depth on FLSH BEACON ASSEMBLY pole.
7! / 6185 6002 TMA (STATIONARY) DAY 5.0 6. Stationing is arbitrary and to be used as a referece only.
x / ) .
T 2 STA. 440+60 RT N
) FLASHING BEACON(FB1) Pl
\/ 1 POLE INSTALLATION -
I . —
EXIST ILLUMINARES ON x —
EXIST STRAIN POLES TO RUN#9 U — / RUMBLE STRIPS
BE UPGRADED TO LED 1 I P STA. 450+00 LT
/ ! RUN#8 - I SOLAR POWERED
orp o 2 . FLASHING BEACON(FB2)
P ! = EM 8 [ e A — — 2 POLE INSTALLATION
/ [, . M — 445+00 -
S — T
‘ — \ /IPP
RUN#7 = — -——"
RUN#11 B ) /,—x PI STATION =444+80.87
our ——— RUN#6 . — * DELTA =37° 38 59.42" (RT)
o - — DEGREE OF CURVE = 4° 00" 00.00"
0 TANGENT =488.42
RUN#12 2300 = " — LENGTH =941.25
. < . RADIUS =1,432.69
,:) ‘“\L\/ PC STATION =439+92.45
RUN#13 QS RUN#5 PT STATION = 449+33.69
PN or/ uETER
/ %
RUN#2 > 7
/ - PROP ELEC
/ SERVICE POLE
* REMOVE EXIST ELEC CONDUIT & CONDUCTOR RUN TABLE
A o ELEC CONDUCTOR \*\
RUN#1 01/22/2021
RUN NO. 8 BARE NO. 8 INSULATED g
] ' RUN#3 CCT. NO. RUN NO. DESCRIPTION LENGTH (FT) EA 7 EA 0F :\,;\O\F\\r\\\\
L NO. OF CONDRS RUN TOTAL NO. OF CONDRS RUN TOTAL PN AR 49 M
) RUN#1 3" SCH 80 8 2 24 4 48 ;’, ,,','
! RUN#4 RUN#2 3" SCH 80 61 1 65 2 130 oL SRR SN Y
; RUN#3 3" SCH 80 BORE 26 1 30 2 60 g___....P.A.“.‘..A.:..*.‘?.“.W‘.“ff‘.._....’5
RUN#4 3" SCH 80 75 1 79 2 158 l, 4 97588 Q. 51
ILL RUN#5 3" SCH 80 65 2 138 4 276 W L rcense® &7
RUN#6 3" SCH 80 BORE 80 2 168 4 336 ‘\f{s oNAL
N3G SO0 0
RUN#8 3" SCH 80 254 1 258 2 516
RUN#9 3" SCH 80 104 1 108 2 216 o A. M”‘”’“’”/ ~E
RUN#10 3" SCH 80 BORE 90 1 180 2 360
RUN#11 3" SCH 80 65 1 69 2 138 SH] 6 @ FM 8
RUN#12 3" SCH 80 165 1 169 2 338 CON DU I T
RUN#13 3" SCH 80 8 1 12 2 24
STA. 36+47 RT SUBTOTAL ILL 1001 1135 2270 L AYOU T
SOLAR POWERED - 2
FLASHING BEACON(FB4) RUN#1 3" SCH 80 2 12 24 SCAL E 1 [T 1 OO ’
2 POLE INSTALLATION RUN#5 3" SCH 80 2 69 4 138 O
1
RUN#6 3" SCH 80 BORE 2 84 4 168
FB RUN#7 3" SCH 80 12 1 12 2 28 A Texos Degortment of Transportation”
SUBTOTAL FB 12 179 358
TOTAL 1013 1479 2958 CONT |SECT JOB HIGHWAY

0183/ 01| 049, etc. | SH 36, etc.

DIST COUNTY SHEET NO.
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DATE:
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ILLUMINATION POLE PLACEMENT DETAILS
POLE # SH 16 FM 8 LONGITUDE LATITUDE
Pole #1 STA 436+91.00 28.0'LT -98.550692 32.272873
Pole #2 STA 44+60.00 46.0' RT -98.550651 32.270275
Pole #3 STA 48+41.00 46.0' RT -98.550276 32.271276
Pole #4 STA 441+77.00 36.0'RT -98.549196 32.273306
FLASHING BEACON WARNING SIGNS
FB # SH 16 FM 8 LONGITUDE LATITUDE
FB #1 STA 440+60.00 36.0'LT -98.549563 32.273225
FB #2 STA 450+00.00 30.0'LT -98.546521 32.273118
FB #3 STA 56+46.00 36'LT -98.549865 32.273489
FB #4 STA 36+47.00 36'RT -98.551081 32.268101
ELECTRICAL SERVICE POLE PLACEMENT DETAILS
DESCRIPTION FM 8 LONGITUDE LATITUDE
SERVICE POLE STA 439+87.00 56'RT -98.549707 32.272947
GROUND BOX (GB) LOCATION DETAILS
GB # (GROUND BOX) SH 16 FM 2861 DESCRIPTION LONGITUDE LATITUDE
GB #1 STA 46+25.00 40.5 RT GB - ILLUM -98.549749 32.272952
GB #2 STA 45+64.00 40.5' RT GB - ELEC SERVICE -98.549801 32.272787
GB #3 STA 45+38.00 40.5'RT GB - ILLUM -98.549831 32.272722
GB #4 STA 440+40.00 36'RT GB - ILLUM -98.549566 32.273018
GB #5 STA 47+38.00 52' RT GB - ILLUM -98.549605 32.273243
GB #6 STA 46+60.00 40.5'LT GB - ILLUM -98.549966 32.273110
GB #7 STA 438+65.00 36'LT GB - ILLUM -98.550167 32.273055
GB #8 STA 437+02.00 28'LT GB - ILLUM -98.550662 32.272884
W
SH16/FM2861
CL
’
OFFSET (FT)
|
‘ Ground
OFFSET (FT) box

&

PLAN VIEW

llumination, Ground Boxes and Pedestal Service is
measured from Center of Pole,Box,Etc. to CL of Roadway.
(See Figure above for example)

SCALE

01/22/2021
‘| n

100’

SH16 @ FM 8

ILLUM/FLSH
BEACON
DETAILS

©z02

M Texos Deporiment of Transportation”
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S 44°

06’

15.97" E

[LLUMINAIRE

GROUND BOX (W APRON)

PROP ELEC SERVICE POLE

ROW (FENCE LINE)

ELEC CONDUCTOR & CONDUIT

ELEC CONDUCTOR & CONDUIT

EXISTING UTILITY POLES

RUMBLE STRIPS

LEGEND

(BORE)

FILE: ..

&2
l{’b»'--.‘,ICENs‘E?-"\\‘*"Z’
a0
\\\\Ah~‘~

o A Bomarman, PE.

01/22/2021

SH36 @ US 67
ILLUM/FLSH

LAYOUT
SCALE 1" = 50°

©z02

M Texos Deportment of Transporiation”
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REPLACE EXIST. LUMINARIES
WITH LED

REPLACE EXIST. LUMINARIES
WITH LED

4 / p
/ /
/‘ /’
£ R
/ /
: »
/>/ /
LY K
/ / :
PI STATION 2+83, 48
" * DELTA - 24° 16’ 05.62" (LT
//, DEGREE OF CURVE = 28° 38’ 52.40
TANGENT - 43.00
LENGTH - 84,71
RADIUS - 200. 00
PC STATION - 2+40. 48
PT STATION - 3+25.19

RUN #1 \\-

—-/-

PROP ILLUMINATION
POLE #1 STA. 5+32 30' LT

RUN #3

PROP ILLUMINATION
POLE #2 STA. 7+46 30' LT

RUN #4

R

ﬁ\— REPLACE EXIST. LUMINARIES

WITH LED
°I3’§«__._ ''''''''' _—gm—E— _| ''''''''''''''' 'I_‘_‘_‘o_‘_l‘_‘T ‘‘‘‘‘‘‘‘‘‘‘ - —_— — —
l SH 36 5+00 S 44° 06’ 15.97" E
/ STA.97+32.16
41.22RT
— - - - - . .
p—" - = -
REPLACE ELEC SERV TY D )
(120/240)070(NS)AL(E)SP(0)
CONDUIT & CONDUCTOR RUN TABLE
ELEC CONDUCTOR
RUN NO. 8 BARE NO. 8 INSULATED UM
. NO. . e 00 TEMN
CCT.NO. | RUN NO DESCRIPTION LENGTH (FT) = F A F A “ffﬁéh
NO. OF CONDRS RUN TOTAL NO. OF CONDRS RUN TOTAL Fur ‘?E( 'y,z
RUN#1 2" SCH 80 214 1 218 2 436 oL OO SR Bl
ILL RUN#2 2" SCH 80 4 1 8 2 16 Gy DN OMNY
) RUN#3 2" SCH 80 214 1 218 2 436 Z 97588 ;7
/ 2 RUN#4 2" SCH 80 5 1 9 2 18 W $IoENsED i &F
°\ TOTAL 437 453 906 WSS onaL N~
A5 ST o
oo f. B, PE.
4
)
CSJ: 0183-01-049
01/22/2021
* ITEM CODE DESCRIPTION UNIT QUANT.
c 416 6029 | DRILL SHAFT (RDWY ILL POLE) (30") LF 24.0
S, |
© 610 6103 | REPLACE LUMINARE W/LED (400W EQ) EA 40 SH36 @ US 67
[
3 610 6290 | INRD IL (TY SA) 50T-12 (400W EQ) LED EA 2.0 CONDUIT
2 618 6046 | CONDT (PVC) (SCH 80) (2") LF 437.0 DETAILS
“
o 620 6007 | ELEC CONDR (NO.8) BARE LF 4530 SCALE 1" 50
(=
o 620 6008 | ELEC CONDR (NO.8) INSULATED LF 906.0 Qzon
™M
®
§ 624 6002 | GROUND BOX TY A (122311) W/APRON EA 2.0 I Texas Deportment of Transporfation
628 6165 ELC SRV TY D 120/240 070 (NS)AL(E)SP(0) EA 1.0 CONT |sECT JoB HIGHWAY
. 0183/ 01| 049, etc. | SH 36, etc.
& 6185 6002 | TMA (STATIONARY) DAY 3.0 e s e
" BWD | COMANCHE, etc. 30
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DATE:

FILE:

ILLUMINATION POLE PLACEMENT DETAILS
POLE # SH 36 LONGITUDE LATITUDE
Pole #1 STA 4+97.00 30.0'LT -98.584102 31.889514
Pole #2 STA7+46.00 30.0'LT -98.583641 31.889074
GROUND BOX (GB) LOCATION DETAILS
GB # (GROUND BOX) SH 36 Us 67 DESCRIPTION LONGITUDE LATITUDE
GB #1 STA 5+32, 35' LT GB - ILLUM -98.584113 31.889505
GB #2 STA 7+41, 30' LT GB - ILLUM -98.583653 31.889086
SH36/US 67
CL
I
L OFFSET (FT)
\ |
‘ | Ground
ﬁ OFFSET (FT) | box
H |

llumination, Ground Boxes and Pedestal Service is
measured from Center of Pole,Box,Etc. to CL of Roadway.

(See Figure above for example)

01/22/2021
SCALE 1"

50’

SH36 @ US6e7
[LLUMINATION
DETAILS

©z02

M Texos Deporiment of Transportation”
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No warranty of any
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TxDOT assumes no responsi

The use of this stondard is governed by the "Texas Engineering Practice Act".
\BWDDSGTEAM\_Design Projects\Eost1and\0288-03-033 SH 16 RTZ\4. D&SidAis1waeend \Eypihar géprmots or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

13 AM
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FILE

GENERAL NOTES FOR ALL ELECTRICAL WORK

1. The location of all conduits, junction boxes, ground boxes, and electrical
diagrammatic and may be shifted to accommodate field conditions.

services is 8.

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

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

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

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

6. When required by the Engineer, notify the Department in writing of materials from the

Material Producers List (MPL) intended for use on each project. Prequalified materials are
listed on the MPL on TxDOT’'s website under "Roadway Illumination and Electrical Supplies."”
No substitutions will be allowed for materials on this Iist.
CONDUIT
A. MATERIALS 2.

1. Provide conduit, junction boxes, fittings, and hardware as per TxDOT Departmental Material
Specification (DMS) 11030 "Conduit" and Item 618 "Conduit" of TxDOT's "Staondard Specifications

For Construction And Maintenance Of Highways, Streets, And Bridges," latest edition. Provide 3.
conduits listed under Item 618 on the MPL under "Roadway Illuminotion and Electrical Supplies."
Provide conduit types according to the descriptive code or as shown on the plans. Do not

substitute other types of conduits for those shown. Provide liquidtight flexible metal conduit 4,

(LFMC) when flexible conduit is called for on galvanized steel rigid metallic conduit (RMC)
systems. Provide liquidtight flexible nonmetallic conduit (LFNC) when flexible conduit is
called for on polyvinyl chloride (PVC) systems.

2. Provide golvonized steel
Properly bond all metal

RMC for oll exposed conduits,
condui ts.

unless otherwise shown on the plans. 5.

3. Unless otherwise shown on the plans, provide junction boxes with a minimum size as shown in
the following table, which applies to the greatest number of conductors entering the box
through one conduit with no more than four conduits per box. When a mixture of conductor

sizes is present, count the conductors as if all are of the larger size. For situations 6.
not applicable to the table, size junction boxes in accordance with NEC.
1.
AWG 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS
#1 10" x 10" x 4" 12" x 12" x 4" 16" x 16" x 4" 8
#2 8" x 8" x 4" 10" x 10" x 4" 12" x 12" x 4"
#4 8" x 8" x 4" 10" x 10" x 4" 10" x 10" x 4"
#6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4"
#8 8" x 8" x 4" 8" x 8" x 4" 8" x 8" x 4" 9.
10.

4. Junction boxes with an internal volume of less than 100 cu. in. and supported by
entering raceways must have threaded entries or hubs identified for the intended
purpose and supported by connection of two or more rigid metal conduits. Secure
conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all
conduit entries are on the some side. Mechanically secure all junction boxes with 11.
an internal volume greater than 100 cu. inches.

5. Provide hot dipped galvanized cast iron or sand cast aluminum outlet boxes for 12
junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cast
aluminum boxes. Size outlet boxes according to the NEC. 13.
6. Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT)
unless specifically required by the plan sheets. When EMT is called for, provide
junction boxes made from galvaonized steel sheeting, |isted and approved for outdoor
use, unless otherwise noted on the plans. Size all galvanized steel junction boxes 14.

in accordance with the NEC. Provide junction boxes for IMC conduit systems that meet
the some requirements for junction boxes used with RMC systems.

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

When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal
conductors according to Item 622 "Duct Cable." At the Contractor’s request and with approval by
the Engineer,

size PVC called for in the plans.
except that the conduit is supplied without factory-installed conductors.
+the HDPE conduit to PVC (or RMC elbow when required) at the bore pit.
and schedule as shown on the plans. Do not extend substituted conduit into ground boxes or
foundations. Provide PVC or galvanized steel RMC elbows as called for at all ground boxes and
foundat ions.

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

CONSTRUCTION METHODS

Provide and install exponsion joint conduit fittings on all structure-mounted conduits at
the structure’s expansion joints to allow for movement of the conduit. In addition, provide
and install expansion joint fittings on all continuous runs of galvanized steel RMC conduit
external |y exposed on structures such as bridges at maximum intervals of 150 ft. When
requested by the project Engineer, supply manufacturer’'s specification sheet for expansion
joint conduit fittings. Repair or replace expansion joint fittings that do not allow for
movement ot no additional cost to the Department. Provide the method of determining the
amount of expansion to the Engineer upon request. Do not use LFMC or LFNC as a substitute
for the required expansion conduit fittings.

Space all conduit supports at maximum intervals of 5 ft. Install conduit spacers when
attaching metal conduit to surfoce of concrete structures. See "Conduit Mounting Options”
on ED(2)}. Install conduit support within 3 ft. of all enclosures and conduit terminations.

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

Unless otherwise shown on the plans, jack or bore conduit placed beneath existing roadways,
drivewoys, sidewalks, or after the base or surfocing operation has begun. Bockfill ond
compact the bore pits below the conduit per Item 476 "Jaocking, Boring, or Tunneling Pipe
or Box" prior to installing conduit or duct cable to prevent bending of the connections.

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

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

Provide and place warning tape approximately 10 in. above all trenched conduit as per Item 618.
During construction, temporarily cap or plug open ends of all conduit ond raceways 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
conduit and prove it clear in accordance with Item 618 prior to installing any conductors.

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

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

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

At all electrical install

services, 0 6 AWG solid copper grounding electrode conductor.

Place conduits entering ground boxes so that the conduit openings are between 3 in. and 6 in.

from the bottom of the box. See the ground box detail on sheet ED(4).

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

conduit sealant.

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

substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
conduit bid under Item 618. Ensure bored HDPE substituted for PVC is schedule 40 and of the same
Ensure the substituted HDPE meets the requirements of Item 622,
Make the transition of
Provide conduit of the size

=t
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ELECTRICAL DETAILS
CONDUITS & NOTES

ED(1) -1
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=—C Girder | € Girder Bridge
. Deck
X Expansion Anchors
‘ ‘ ‘ ‘ \ & ;ﬁrecded Rods . ’!
) . € 3%" Diameter B
% | % % y/ ﬁ\\?k‘ .
\ | | m Rigid Metal \\ ‘ /
| gk | |
‘ _|= Clamp ~——See "HANGER

| Conduit (RMC) |
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= Jﬂuf = v — = —

DETAIL"
|
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Conduit Mounting
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“SPAN" 6"
—
Min Min
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CONDUIT HANGING DETAIL

CONDUIT MOUNTING CHANNEL

"SPAN" "W

x "H" e

less than 2' 1 5"

x 1 %" 12 Ga.

2'-0" t0 2'-6" |1 %"

x 1 %" 12 Ga.

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

kind is made by TxDOT for any purpose whatsoever.
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>2'-6" to 3'-0" | 1 %"

x 2 V" 12 Ga.

Channels with round or short slotted hole

patterns are al lowed,

if the load carrying

capacity is not reduced by more than 15%.

ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT

\\\\~7Condui+

Moun+ting
Channel

HANGER ASSEMBLY DETAIL

Rigid Metal
//k7Condui+ (RMC)

//~'Bridge Deck

%" Dia.
Expansion
Anchor

Nef=2 7%

%" Dia.
Threaded
Rod

Conduit
Mounting

ChonneIA\\\\

Hex Nut, Split Lock
Washer & Flat Washer

Hex Nut
Threaded Coupler Nut

Hex Nut

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

\Hex Nut, Split Lock

Washer & Flat Washer

N S

Conduit Spacer
(mounting shoe)

«— Concrete
Structure

Hot-dipped Conduit

%4 Stainless steel

gg:rggéf:d exponsion_oqcﬁPr:
conduit stra for conduit 'z Channe |
° up to 1 Ys" use Kindorf
'/a" dia. anchor. or equal)

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

1 2" max.

CONDUIT MOUNTING OPTIONS

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

X 7,
L8 AL
N N
DX X Y RO
L \K§A§A§A§A§A§A§A§A\ \§A§4
N N RO 2D
SRS

wing Wall

Strut Type

Stainless steel

or hot dipped
galvanized =
Conduit Strap -

Conduit Mounting ——»
(B-1ine, B
Unistrut v

galvanized)

<— Concrete
Structure

min.
T

N

3%" Stainless
steel expansion
anchor. Anchor
depth 1" min,.,
1 4" max.

(Hot dip

Expansion

LY
NN

Fitting
r_______

7

AN AN A AA AN N
R R

TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL

EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT

1.

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

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

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

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

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

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

Use anchors of minimum 1600 Lbs tensile capacity (minimum of steel, concrete
breaokout, and concrete pul lout strengths as determined by ACI 318 Appendix D)
at the required minimum embedment depth (Pef). No lateral loads shall be
introduced after conduit installation.

‘;§§§‘7® Traffic
= Operations

I Texas Department of Transportation s”,;",’,ﬁ,’g:’d

ELECTRICAL DETAILS
CONDUIT SUPPORTS

ED(2)-14
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ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION

1. Provide Type XHHW insulated conductors in accordance with Departmental Material 12. Provide and install a separate stranded equipment grounding conductor Seal between
Specification (DMS)11040 "Conductors" and Item 620 "Electrical Conductors." Provide (EGC) in all conduits that contain circuit wiring of 50 volts or more. ductors with
conductors as listed on the Material Producers List (MPL) on the Department web site Unless shown elsewhere, size the EGC to be the same size as the largest condusTors Witk Heat Hot mel+ “C" clamp
under "Roadway I!lumingtion ond Electrical Supplies” Item 620. Color code insulated current corrying conductor contained in the conduit. Ensure all EGCs hot melt adnesive Shrink adhes | ve type conmector
conductors in conformance with the NEC. Identify grounded (neutral) conductors with are bonded together at every accessible location. For traffic signal tape. Tape to Tube tape yP
white insulation. Identify grounding conductors f(ground wires) with green insulation instal lations, provide a minimum size 8 AWG EGC. The EGC is paid for extend past end 4\
or bare conductors. Identify ungrounded (hot) conductors with any color insulation under Item 620. Pf"+Ub=”% by
except green, white, or gray. Keep color scheme consistent throughout the wiring 8" to '/
system. Identify conductors 6 American Wire Gauge (AWG) and smal ler by continuous C. TEMPORARY WIRING
color jaocket. Identify electrical conductors 4 AWG and larger by continuous color
jacket or by colored tape. When identifying conductors with colored tope, mark at 1. Install temporary conductors aond electrical equipment in occordance with
least 6 in. of the conductor’s insulation with half lops of tape. the NEC article "Temporary Installations" and Department standard sheets.
2. Provide o solid copper 6 AWG grounding electrode conductor to bond the electrical 2. Provide o ground fault circuit interrupter (GFCI) for power outlets for
service equipment to the concrete encased grounding electrode or the ground rod at portable electrical equipment, power tools, ice mochines, ice storage bins Increase
the service location. Connect the grounding electrode conductor to the ground rod and refrigerators located outdoors ot grade. GFCI may be ony one of the insulation
with a UL listed connector in accordance with DMS 11040. Connect the grounding following: molded cord aoand plug set, receptacle, or circuit breaker type. diameter with
electrode conductor to the concrete encased grounding electrode as shown in the hot melt
plans. 3. Use listed wire nuts with factory opplied sealont for temporary wiring adhesive tape.
where approved. Tape to extend
3. Where two or more circuits are present in one conduit or enclosure, permanently 2" Min past end of
identify the conductors of each branch circuit by attaching a non-metallic tag 4, Enclose conductor splices within a listed enclosure or ground box, or ensure : tubing by
around both circuit conductors at each aoccessible location. Provide tags with the splices are more than 10 ft. above grade vertically and more than 5 ft. overlap 8" to '/a"
two straps, large enough to indicate circuit number, letter, or other horizontal ly from any metal structure. Where installing temporary conductors
identification as shown in the plans. Print circuit identification on the tag in areas subject to vehicle traffic or mobile construction equipment, ensure
with a permanent marker. the vertical clearance to ground is ot least 18 ft+. when measured at the
lowest point. Ground messenger wires that support power conductors in SPLICE OPTION 1
4. Use listed compression or screw type pressure connectors, terminal blocks, or conformance with the NEC. -
split bolt connectors for splicing as specified in DMS 11040. Use hot mel+ Compression Type
adhesive tape to fill the gap and seal the ends of heat shrink tubing. Provide 5. Protect and when necessary repair any existing electrical conduits uncovered
UL listed gel-filled insulating splice covers. Splicing materials, insulating during the construction process in a timely manner and in conformance with
materials, breokaway disconnects, splice covers, and fuse holders are the NEC.
subsidiary to various bid items.
B. CONSTRUCTION METHODS GROUND RODS & GROUNDING ELECTRODES
1. Use only a flot, high tensile strength polyester fiber pull tope for pulling A. MATERIAL INFORMATION
conductors through the conduit system. After installing conductors in conduit, seal + Heat
per form conductor pull test. If @ conductor cannot be freely pulled, make any 1. Provide and install a grounding electrode at electrical services. Provide o bf e th Shrink
needed alterations or repairs at no additional cost to the department. Perform ground rods according to DMS 11040 ond the plans. Lorger diometer or |onger ﬁO? U°|$r5dx' A Hot mel+ Tube
insulotion resistonce tests in accordance with Item 620. Coordinate with the length rods may be called for in some specific locations, see the individual +° meT a +esnve adhesive
Engineer to witness the tests. plans sheets. Concrete encased grounding electrodes may be called for in e§$25d ng* :nd +ape Split bolt
L. N . A specific locations including electrical service, see individual plan sheets. ft b_p b
2. Leave 2 ft. minimum, 3 ft. maximum length for each conductor up to the splice in or, Tubing by
ground boxes. Leave 3 ft. minimum, 4 ft. maximum length of conductor in ground Va" to Y
boxes when pul led through with no splice. Leove 1 ft. minimum, 1.5 ft+. moximum B. CONSTRUCTION METHODS
length of conductor at enclosures, weatherheads and pole bases. . .. . . . . . .
1. Furnish auxiliaory ground rods for |ightning protection and install in soil,
3. Make splices only in junction boxes, ground boxes, pole bases, or electrical concrete, or both, as called for in the plans. For ground rods installed
enclosures and use only |isted compression or screw type pressure connectors, in concrete, ensure the connection of the conductor to the ground rod is_
terminal blocks, or split bolt connectors. Insulate splices with heavy wall readily accessible for inspection or repairs. For ground rods installed in
heat shrink tubing or gel-filled insulating splice covers to provide a soil, ensure that the upper end is between 2 to 4 in. below finished grade.
watertight splice. Overlap conductor insulation with heat shrink tubing a . . . . Increase
minimum of 2 in. past both sides of the splice. Where heat shrink tubing 2. Do not place ground rods in the same drilled hole as a timber pole. Wrap split bolt insulation
may not shrink sufficiently to provide a watertight seal around the individual . . . connector with diameter with
conductors, prior to heating the tubing, increase the diameter of the conductor 3. Install ground rods so the imprinted part number is at the upper end of hot melt adhesive hot melt
insulation using hot melt adhesive tape to provide a watertight seal between the rod. tape to ?ro+$c+ 2" Min - odhesive tape.
the individual conductors and the heat shrink tubing. Ensure the tape extends . . heat shrink from 'n. 2" Min, Tape to extend
past the heat shrink tubing. Use hot melt adhesive tape to fill the gap and 4, Remove all non-congucflve coatings such as concrete splatter from the rod sharp edges over lap over lap past end of
seal the ends of heat shrink tubing. Heat shrink tubing that appears to have at the clamp location. tubing by
been burned, or overheated, is considered defective and must be replaced. . . . Yo" to '/a"
5. Route all conductors as short and straight as possible for connection to
4. Size ond install gel-filled insulating splice covers according to |73U*”‘gg gro$e$+ion_grgundfrodih When Odbegd is required, ensure a minimum
. PFi i i i i radius bend of four inches for these conductors.
manufacturer’s specifications when used in place of heat shrink tubing. SPL ICE OPTION 2
5. Wire nuts with factory opplied waterproof sealant may be used for 8 AWG or 6. Unless otherwise called for in the plons, protect grounding electrode Spl it Bolt Type
smal ler conductors in above ground junction boxes, but not in pole bases or conductors with non-metallic conduit. When protecting grounding electrode
ground boxes. Install wire nuts in an upright position to prevent the conductors with metal conduit, provide and install a grounding type bushing
accumulation of water. ond properly sized bonding jumper on each end of the metal conduit.
6. Support conductors in illumination poles with a J-hook at the top of the pole. 7. Written outhorization is required before installing o ground rod in a
horizontal trench for rocky soil or a solid rock bottom.
7. When terminating conductors, remove the insulation and jaocketing material without
nicking the individual strands of the conductor. Conductors with nicked individual
conductor strands or removed stronds will be considered damoged. Snap- | ock,
See through .
8. F_!eplcce_conducfors aond cables that or:e_domcged beyond repair or that fail an mo | ded coeer molded clamp §® opf,f;’a"gg,,s
insulation resistaonce test ot no additional cost to the department. I , Division
Texas Department of Transportation Standard

Listed Screw Type
with gel-filled

insulating splice
cover

9. Do not repair damaoged conductors with duct tape, electrical tope, or wire nuts.
Use only approved splicing methods. Set Screw/Lug

for making
connections
L Al [ Al

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

ELECTRICAL DETAILS
CONDUCTORS

ED(3)-14

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

breakaway devices. Trim waterproofing boots on breakaway connectors to fit snugly FILE: ed3-14.dgn oN: TxDOT Mnrmebm TXDOT |ck: TxDOT

around the conductor to ensure waterproof connection. Only one conductor may enter ©Tx00T  October 2014 cont lseer o8 HTohwAY

a single opening in a boot. Provide waterproof boots with the correct number of SPLICE OPTION 3 VIsTonS 0183 011 049. ot SH 36. et

openings. Leave unused openings factory sealed. Use prequalified breakaway connectors Listed Screw T » €TC. » €TC.

as shown on +he MPL. ype DIST COUNTY SHEET NO.
BWD | COMANCHE, etc. 34
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No. 3
Reinforcing gg.i méorcing Ground 10" GROUND BOXES

No warranty of any

TxDOT assumes no responsibility for the conversion

steel e box YD)
___ _I_ ¢ Closs A Aj\\ P A. MATERIALS
f 10" (typ) \ $°R°re*e A?rog) 4 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
I | when require % Apron-Ful | accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
| 10" . G Depth of box Item 624 "Ground Boxes. "
| A Grounding S5
| (typ) bushing for 7). . . .
L | RMC. Bell end} == | 3 5 2. Provide Type A, B, C, D, ond E ground boxes as shown in the plans, and as Iisted on
el i @) (IZHZZ 1 1= fitting for S 9" Aggregate the Material Producers List (MPL) on the Department web site under "Roadway I!lumination
] ' PVC (4) £i11 (3) and Electrical Supplies,” ltem 624.
|
| : Ground [ 3. Ensure ground box cover is correctly labeled in accordance with DMS 11070.
box .
! | Conduit or / 4, Provide larger ground boxes in accordance with I[tem 624 and as shown in the plans.
[ " M duct cable
_ - - - — — ;2 ) B. CONSTRUCTION METHODS
1. Remove all gravel and dirt from conduit. Cop all conduits prior to placing aggregate
¢ and setting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of
Item 302 "Aggregates for Surface Treatments." Ensure aggregate bed is in place and at
- least 9 inches deep, prior to setting the ground box. Install ground box on top of
L v SECTION A A
aggregate.
APRON FOR GROUND BOX 2. Cast ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth

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

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

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

conduits so grounding bushings 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 o grounding bushing on the upper end of all RMC terminating in a ground box. 6. Permanently seal conduits immediately after the completion of conductor installation
Ground RMC elbows when any part of the elbow is less than 18 in. below the bottom of and pull tests. Permanently seal the ends of all conduits with duct seal, expandable
the ground box. [nstall 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 o type B or D ground box is stacked to meet volume requirements, it is allowable
to cut an appropriately sized hole for conduit entry in the side wall at least 18 inches
below grade.

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

kind is made by TxDOT for any purpose whatsoever.
D& LS 1rassiead \tRjpnar gfprmats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

12:34: 00 PM

T: \BWDDSGTEAM\ _Design Projects\Eos+t|1and\0288-03-033 SH 16 RTZ\4.

12/29/2020

DATE:
FILE:

GROUND BOX DIMENSIONS 9. If an existing ground box in the contract has o metal cover, bond the cover to the
equipment grounding conductor with a 3 ft+. long stranded bonding jumper the same size
as the grounding conductor. The bonding jumper is subsidiary to various bid items.
TYPE OUTSIDE DIMENSIONS (INCHES) Verify existing ground boxes with metal covers are shown on the plans, with notes
(Width x Length X Depth) fully describing the work required.
10. If other ground boxes with metal covers are within the project |imits but are not part
A 12 X 23 X 1 of the contract, the Engineer may direct the Contractor to bond the metal covers,
identifying the specific boxes in writing. This work will be paid for separately.
B 12 X 23 X 22
11. Bond metal ground box covers to the grounding conductor with a tonk ground type Iug.
C 16 X 29 X 11
D 16 X 29 X 22
E 12 X 23 X 17
Hole for Vo
GROUND BOX COVER DIMENSIONS Bolt with y — . » Traffic
recess H = Operations
for head . givision
DIMENSIONS (INCHES) p L ‘ I Texas Department of Transportation Standard
TYPE : J K  —— —
H I J K L M N P M i ‘ I
I
A, B&E 23 Ys| 23 |13 13! 97 5% | 13 2
' Ya| 1372 | 0% % For cover logo R =S ELECTRICAL DETAILS
C&D 30 ! 30! 17! 17! 13! 6 13 and labeling
Y /4 Y2 /4 /4 Ya Va 2 geq“éagmﬂ’;?b GROUND BOXES
ee
PLAN VIEW END SIDE
FILE: ed4-14. dgn on: TxDOT \cm TxDOT‘DW: TXDOT | ck: TxDOT
GROUND Box COVER ©TXDOT Qctober 2014 CONT |SECT JoB HIGHWAY
REVISIONS 0183| 01| 049, etc. | SH 36,etc.
DIST COUNTY SHEET NO.
BWD | COMANCHE, etc. 35
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

The use of this stondard is governed by the "Texas Engineering Practice Act".
\BWDDSGTEAM\_Design Projects\Eost1and\0288-03-033 SH 16 RTZ\4. D&SidAis1waaeend \Ey+har gfprmots or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

09 AM

11:06

171272021

T

DATE
FILE

ELECTRICAL SERVICES NOTES

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

provisions of the National Electrical Code (NEC) and National Electrical Manufacturers
Association (NEMA) standards. Ensure materical is Underwriters Laboratories (UL) I|isted.
Provide and install electrical service conduits, conductors, disconnects, contactors,
circuit breagker paonels, and branch circuit breckers as shown on the Electrical Service
Data chart in the plans. Faulty fabrication or poor workmanship in maoterial, equipment,
or installation is justification for rejection. Where monufacturers provide warranties
and guarantees as a customory trade practice, furnish these to the State.

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

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

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

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

SERVICE ASSEMBLY ENCLOSURE

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

MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS

flange-mounted remote operator handle if needed, to

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

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

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

or lighting contactor. Provide GS enclosures in accordance with

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

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

documentation from the electric utility provider to the Engineer.

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

and D in accordance with DMS 11080, 11081, 11082, 11083, and 11084. Do PHOTOELECTRIC CONTROL

not paint stainless steel.

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

operation.

Mount photocel |

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

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

adjust, or shield the

Mount top

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

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

15.D0o0 not install conduit in the back wall of a service enclosure where it would
penetrate the equipment mounting panel inside the enclosure. Provide grounding
bushings on all metal conduits, and terminate bonding jumpers to grounding bus.
Grounding bushings are not required when the end of the metal conduit is fitted
with @ conduit sealing hub or threaded boss, such as a meter base hub.

0C= Other concrete

TP= Timber pole

SP= Steel pole

SF= Steel frame

OT= Pole by others or paid
for separately

EX= Existing pole

TS= Service on traffic
signal pole

PS= Pedestal Service

0= Overhead Service Feed
from Utility
U= Underground Service Feed
from Utility —

with utility requirements. Primary |ine extensions, connection charges, meter
charges, and other charges by the utility compony to provide power to the location x ELECTRICAL SERVICE DATA
are paid for in accordance with Item 628. Get approval for the costs associated
with these charges prior to engaging the utility compony to do the work. Consult Elec. Plan Service| Service Safety Main Two-Pole Panelbd/ Branch Branch Branch KVA
with the utility provider to determine costs and requirements, and coordinate the Service Sheet Electrical Service Description Conduit|Conductors| Switch | Ckt. Bkr. [Contractor |Loadcenter Circuit Ckt. Bkr. [Circuit Load
work as approved. ID Number %*%Size | No./Size Amps Pole/Amps Amps Amp Rating ID Pole/Amps | Amps
5. The enclosure monufocturer will provide Moster Lock Type 2 with brass tumblers SH16 @ FM8 27 ELC SRV TY T (120/240) O70(NS)AL(E)SP(0) 2" 3/82 100 2P/100 100 N/A ILLUMINATION 2P/40
keyed #2195 for all custom electrical enclosures. Installing Contractor is to FLASHING BEACONS 1P/20
provide Maoster Lock #2195 Type 2 with brass tumblers for "off the shelf"
enclosures. Master Lock #2195 keys aond locks become property of the State.
Unless otherwise approved, do not energize electrical service equipment until SH36 @ UsSe7 30 ELC SRV TY T (120/240) 070 (NS)AL(E)SP (O} 2" 3/82 100 2P/100 100 N/A ILLUMINATION 2P/40
locks are instal led.
6.Enclosures with external disconnects that de-energize all equipment inside the
enclosure do not need a dead front trim. Protect incoming |ine terminations from
incidental contact as required by the NEC.
7.When galvanized is specified for nuts, screws, bolts or miscellaneous hardware,
stainless steel may be used.
8.Provide wiring and electrical components rated for 75°C. Provide red, black, * Example only, not for construction. All new electrical services must have
aond white colored XHHW service entrance conductors of minimum size 6 American electrical service data chort specific to that service as shown in the plans. Standard 3-prong
Wire Gaouge (AWG). Identify size 6 AWG conductors by continuous color jacket. . . . . . L. . L. hotoce | |
Identify electrical conductors sized 4 AWG aond larger by continuous color ¥ % Verify service conduit size with utility. Size may change due to utility meter P A
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
with half laps of colored tape, when identifying conductors. Ensure each service and photocel | channel (Unistrut,
entrance conductor exits through a separately bushed non-metallic opening in the Kindorf, B-line
weatherhead. The lengths of the conductors outside the weatherhead are to be or equal)
12 inches minimum, 18 inches maximum, or as required by utility. EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
Ivani
9.All electrical service conduit ond conductors attached to the electrical service ELEC SERV TY X XXX/XXX XXX (XX) XX (X) XX (X) ggs¥oircz)§d, T
including the riser or the elbow below ground are subsidiary to the electrical -- T T T d ’ +
service. For an underground utility feed, all service conduit ond conductors after Schematic Type or S?” cas Mount Phot N
the elbow, including service conduit and conductors for the utility pole riser yp olumlvum outlet 6?U+ 8"°m°CE red
when furnished by the Contractor, will be paid for separately. Service Voltage V / V box with cover. fromo+he +ggsgfe
10.Provide rigid metal conduit (RMC) for all conduits on service, except for the . . — the pole or 18
Y in. PVC conduit containing the electrical service grounding electrode Disconnect Amp Rating Y," RM to 20 feet above
conductor. Size the service entrance conduit as shown in the plans. Ensure 000 indicates main lug only/ Gan i+, bend finished grade
conduit for branch circuit entry to enclosure is the same size as that shown Typically Type T — ; u td 1y or as directed
on the layout sheets for branch circuit conduit. Extend all rigid metal conduits O provide /2 by Engineer, and
a minimum of 6 inches underground and then couple to the type and schedule of (SS)= Safety Switch Ahead of to 1" clearance as allowed by
the conduit shown on the layout for that particular branch circuit. Install a Meter-Check with Utility between photo- utility company.
grounding bushing on the RMC where it terminates in the service enclosure. (NS)= No safety Switch Ahead of cell and pole.
11.Use of liquidtight flexible metal conduit (LFMC) is allowed between the meter and Meter-Check with U+|I|+y____
service enclosure when they are mounted 90 to 180 degrees to 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") Support
length. Strap LFMC within 1 foot of each end. LFMC less than 12 inches in length SS= Stainless steel (Custom Enclosure)See MPL
need not be strapped. Each end of LFMC must have a grounding bushing or be AL= Aluminum (Custom Enclosure)See MPL
terminated with a grounding fitting. The LFMC must contain a grounded (neutral) TOP MOUNTED PHOTOCELL
conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is Photocel | Mounting Location
required on all instal led conductors, with at least six inches of free conductor . unti 9 ! J— . .
movement demonstrated to the satisfaction of the Engineer. (E)= Inside Service/Enclosure Install conduit strap maximum 3 feet
Mounted from box. 5 foot maximum spacing
12.Ensure all mounting hardware and installation details of services conform to utility (Ty= Top of pole between straps supporting conduit.
company specifications. (L)= Luminoire mounted
. . . (N)= None/No Photocel |l or
13.For all electrical service enclosures |isted gnder Item 6?8 on +@e MPLz the UL 508 Lighting Contactor Required ® Traffic
enclosure manufacturers will prepare ond submit a schemotic drawing unique to each — g Operations
service. Before shipment to the job site, place the applicable Ilaminoted schematic Service Support Type . Division
drawings and the laminated plan sheet showing the electrical service data chart GC= Granite concrete — ITexas Department of Transportation Standard

ED(5)-14

ELECTRICAL DETAILS
SERVICE NOTES & DATA
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
D& LS 1rassead \tRIGNer gfprmats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

T: \BWDDSGTEAM\ _Design Projects\Eos+t|1and\0288-03-033 SH 16 RTZ\4.

12/29/2020 12:37:28 PM

DATE:
FILE:

Red insulation or
4ﬂ--’*””ﬂﬂﬂﬂﬂﬂﬂricolor code 6" length

of Line 1 or Line 2

conductors’ insulation

with red taope where

conductor exW
weatherhead.

[<—————— Red insulation or 120240
color code 6" length
of Line 1 or Line 2
conductors’ insulation

with red tape where "
conductor est-rhe/
weatherhead.

White insulation or /
Vi | V2 ny color code 6" length
White insulation or . . . of neutral conductors’
color code 6" length insulation with white
of neutral conductors’ } tape where conductor
vy |vo insulation with white i exits the weatherhead.
tape where conductor
‘— o i ‘ @ exits the weatherhead. ‘
. (4 Two Photocell viewing \
L ‘ windows not shown but . .
R B required when photocel | | Bonding
is listed as enclosure jumper
P mounted. Windows not ‘
required when photocel |
| ul D® is listed as pole top ‘
\ >_|:| ) mounted. |
o Qv .
e |
\ G N - G N
. Grounding
‘ l l Elec+rodel l
‘ v L 2
‘ Typical Typical
. . 120 Volt 120 7 249 VO[+
| | Branch Circuit Branch Circuit
Do not bond I R I
§ this bus to GN G = GN
L Q A l ) the enclosure |+ ll l E'I’OU?GISQ ll
R LR _ = — ectrode
GN GN ) * i SCHEMATIC TYPE T
Typical Typical Typical
L 4 120 Volt 240 Vot 120 / 240 Volt 1207240 VOLTS - THREE WIRE
. h = . . Branch Circuit Lumingire Branch Circuit
Grounding Typ|<_:ol @ronch Grounding Typlc.ol B.r'qnch Branch Circuit Galvanized steel-"Buy Off The Shelf"
Electrode Circuits Electrode Circuit only. When required install photocel |
top of the pole or on luminaire only,
no lighting contractor will be installed.
SCHEMATIC TYPE D - CUSTOM
SCHEMATIC TYPE A SCHEMATIC TYPE C 120/240 VOLTS THREE WIRE
THREE WIRE THREE WIRE
SCHEMATIC LEGEND
1 Safety Switch (when required)
2 Meter (when required-verify with electric
utility provider)
3 Service Assembly Enclosure
4 | Main Disconnect Breaker (See Electrical
Service Data)
5 Circuit Breaker, 15 Amp (Control Circuit)
6 Auxiliary Enclosure
7 Control Station ("H-O-A" Switch) - Traffic
WIRING LEGEND g | Photo Electric Control (enclosure- g Operations
mounted shown) I Texas Department of Transportation Svision
Power Wiring 9 Lighting Contactor
.. 10 | Power Distribution Terminal Blocks
- — — — [ Control Wiring
1" Neutral Bus ELECTRICAL DETAILS
—N— | Neutral Conductor Branch Circuit Breaker
- - 12 (See Electrical Service Data) SERVICE ENCLOSURE
—_— Eg:&?rgg* grounding conductor-always 13 | Separate Circuit Breaker Panelboard AND NOTES
14 | Load Center
15 | Ground Bus ED (6) 14
FILE: ed6-14.dgn on: TxDOT \cx: TxDOT‘DW: TXDOT |ck: TxDOT
©TxDOT October 2014 CONT | SECT JoB HIGHWAY
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
D& LS 15rassead \tRI PHN8r gfprmats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

12:38:59 PM
T: \BWDDSGTEAM\ _Design Projects\Eos+t|1and\0288-03-033 SH 16 RTZ\4.

12/29/2020

DATE:
FILE:

V] "
SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF) White insulation 2" t0 6" 20’ measured from Top of VZ R 2 Vz" TYP.
1.Provide steel pole and steel frame supports as per TxDOT Departmental Material Specification or color code 6" { 4" (typ.) grade. Circumtances L weathernead radius

(DMS) 11080 "Electrical Services." Mount all equipment and conduit on 12 gouge galvanized of neutral — may require the Ll *9 be 2 to 67,

steel or stainless steel channel strut, 15 in. or 1 % in. wide by 1 in. up to 3 ¥ in. conductor’s i_ electrical service 4" typical .

deep Unistrut, Kindorf, B-line or equal. Bolt or weld all channel and hardware to vertical insulation with support to be taller ] below the top NOTE:

members as approved. Do not stack channel. File smooth and paint field cut ends of all channel white tape where RMC than the 20" shown, / of pole. All rough

with zinc-rich paint before installing. conductor exits check with utility edges shall

weatherhead. before installing. White insulation be ground
2.Provide poles for overhead service with an eyebolt or similar fitting for attochment of the Red insulation or color code 6" smooth
service drop to the pole in conformance with the electric utility provider's specifications. or color code 6" Point of of geuIrGJ
. conductor’s '
3.Provide and install galvanized ¥ in. x 18 in. x 4 in. (dia. x length x hook length) anchor IenETh OZ Line 1 g;fgce:prc?gz drop insulation with 2;3.30T3|e

bolts for underground service supports. Provide and install galvanized ¥ in. x 56 in. x 4 in. gcrmd:;ior's +to be below white tape where 2 - ploc.es ¥

anchor bolts for overhead service supports. Ensure anchor bolts have 3 in of thread, with insulation with weatherhead. conductor exits TYP

3% in. to 3', in. of the exposed anchor bolt projecting above finished foundation. Provide d t h ) weatherhead. ' 43 M

and install leveling nuts for all anchor bolts. reg Tope where Conduit support Y " %o

conductor exits . . g . . (3
the weatherhead spacing, 3'mox Red insulation
4.Bond one of the anchor bolts to the rebar cage with 6 AWG bare stranded copper conductor. Use Conductor slock. from the ends, or color code 6"
Iisted mechanical connectors rated for embedment in concrete. See Inset B. . s ond 5° in between length of Line 1 POLE TOP PLATE
:grl?g:‘h, 12" min., L __service unless otherwise or Line 2
5.Furnish and install rigid metallic ells in all steel pole and steel frame foundations for all o 1 Enclosure ¢called for by fthe conductor’s
conduits entering the service from underground. 1 utility. S insulation with 24" Diameter T
Meter Inset A 1 red tape where drill shaft <
6.Use class C concrete for foundations. Ensure reinforcing steel is Grade 60 with 3" of Safety / Service I conductor exits e
unobstructed concrete cover. Switch iy _~Channe Enc losure the weatherhead. .
. —[| o bracket or Conductor slack Conduit [ -
7.Drill and tap steel poles and fromes for !, in. X 13 UNC tonk ground fitting. For steel pole service e 1 other arrangement length, 12" min., U

supports, provide and install tank ground fitting 4 in. to 6 in. below electrical service enclosure. L Y approved by o 18" max. -

Provide properly sized hole through the bottom of the enclosure for the service grounding electrode z Inset B .J the Engineer. Inset A 1 =

conductor. Ensure electrical service grounding electrode conductor is as short and straight as possible 3 s (Kindorf, ';:T Meter - =\

from the enclosure to the tank ground fitting. For steel frame service supports, provide and install Unistrut, Vs

tank ground fitting on steel frame post. Install service grounding electrode conductor in a non-metallic 2" B-1ine or

conduit or tubing from the enclosure to the steel frame post. Connect electrical service grounding v J equal.)

electrode conductor to the tank ground fitting. See steel frame and steel pole details and Inset A for Y IR . Inset B

more information. Size service entrance conduit and branch circuit conduit as shown in the plans. For //\/\\</>\</>\§ i</~,| 1 gl kz/)’\\ng/ © c iR _ —

underground conduit runs from the electrical service, extend RMC from the service enclosure to an RMC AAGEVE BN % ~y= 2" T

elbow, and then connect the schedule type and size of conduit shown in the plans. Provide and install Class "C" e ?‘ﬁ - H1E </></>\</>\<//\\§\\< '/z/j\\\ o

grounding bushings where RMC terminates in the enclosure. Grounding bushings are not required when RMC  concrete — s ~ [Lrme PVC -y= NI NARRA BASE PLATE DETAIL

is fitted into a sealing hub or threaded boss. LT ﬁ ' k24" dia. X 60"

ARl ISl 3#+—— 24 Dia. x 60" PVC RMC i 'Fogndq'ric_m 4-#5
8.If Steel pole or frame is painted, bond each separate painted piece with a bonding jumper ottached to i |T|>‘|‘ depth foundation i remforcur'wg bars . ~
a tapped hole. RPN 4-#5 reinforcing AR YL or_wd #2 spiral at 6" Y6 [~
bars and #2 spiral ‘“"T'ﬂ pitch (typ.) K] ,/e V?’le "
9.Provide 4" - 20 machine screws for bonding. Do not use sheet metal screws. Remove all non- (typ.) at 6" pitch S 7% = 2
conductive material at contact points. Terminate bonding jumpers with |isted devices. Install
minimum size 6 AWG stranded copper bonding jumpers. Make up all threaded bonding connections WITH SAFETY SWITCH WITHOUT SAFETY SWITCH Vg™
wrench tight.
- BOTTOM OF POLE
10. Avoid contact of the service drop and service entrance conductors with the metal pole to SERVICE SUPPORT TYPE SP (O) OVERHEAD SERVISE Note 4
prevent abrasion of the insulated conductors. B ee Note
brii1, top, g threcd = SERVICE SUPPORT TYPE SF & SP
11.Shop drawings are not required for service support structure unless specifically stated Yo" X 13 UNC. Install | =

elsewhere or directed by the Engineer. tank ground fitting, ‘ 1 — M ANMnM N

H connect electrical I | ( )
| Varies | service grounding } | \ 'I—I') 0 v8 oo \.I_I.
| | electrode conductor. } L ) } \/\ ~—

: M o7 See Note 7. | H 5" thick " expansion :
o |, - — i / concrete joint material ©
above — — Rebar pad (class C N
grade Q Center of meter \ Anchor concrete and el
max. SAFETY socket 60" typical Bol+t 6" X 6" %6

SWITCH = above grade. ¥ wire mesh) ——»
METER (Verify with utility) R
o« - FRONT VIEW
Dimension varies
-y Threaded INSET A INSET B install only as ’
Al | 3 boss . wide as required
| Varies Service to accommodate
RMC | |«—— Steel post "v' - Safety ~ Enclosure equipment
SERVICE || - | switch o
Channel Strut [ — — - al ©
- ENCLOSURE ./for moun‘Hng (Wher.\ o E TOP VIEW
| equipment. required) — = £
Nomber of struts = Inset A c k SERVICE SUPPORT TY SF (0) & SF (U)
as needed to METER SERVICE - 3 2.
/| securely mount — L ENCLOSURE":, a ox Slm
— equipment 1 - + : ) L gco Traffic
T e . Inset A . Inset B i é 3/4" dia. . Operations
| | _k >ﬁ S 2" 3 o I Texas Department of Transportation Standard
" S b4 4—F

29 1 [ 1 © Inset B * < a2l L 2

" > 7 SN PO t [ %‘ \ _8 Y.}

" 1N : b nser » = IR $ 8 ELECTRICAL DETAILS

DN S H — NN\ RZ TR .

& ah R L S 1] 8] 8 (=3 e o T 7|1 SERVICE SUPPORT

) 2" utility L LIT
[nset B AL LUl %— 24" dia. x 48" v fawa] SRMC “PVC A\ TYPES SF & SP
LELITI -~ o o le 11 LIT1{ foundation A L 24" dig, x 36" depth 4
S a ey ] e ] 4-#5 reinforcing - foundation 4-#5
bars and #2 spiral reinforcing bars sl ED(7)-14
WITH SAFETY SWITCH at 6" pitch (typ.) WITHOUT SAFETY SWITCH ?23;)2 zglgglpH—ch FILE: ed7-14.dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
FRONT VIEw WITH SAFETY SWITCH HOOKED ANCHOR DETAIL ©TxDOT October 2014 CONT | SECT JoB HIGHWAY
REVISIONS 0183| 01| 049, etc. | SH 36,etc.
SERVICE SUPPORT TYPE SF (U) UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE ;:B COMAl\jOCUI-NIE i SHE;NO.
,etc.
716




No warranty of any
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The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

55 PM

20

12

12/29/2020

T

DATE
FILE

TRAFFIC SIGNAL NOTES

White insulation or

1. Do not pass luminaire conductors through the signal controller cabinet. color code 6" of
. . . . neutral conductor’s
2. Include an equipment grounding conductor in all conduits throughout insulation with white
the electrical system. Bond all exposed metal parts to the grounding tape where conductor
conductor. exits weatherhead.
—0
3. Provide roadway lumingires, when required, in aoccordance with the Red insulation or
material and construction sections of Item 610, "Roadway IIlumination color code 6" length
Assemblies, " except for performonce testing of luminaires. Test of Line 1 or Line 2
instal led roadway luminaires for proper operation as o part of the conductor’s insulation
associated traffic signal system test. (1] with red taope where
. . . . Service conductor exits the
4. If internally illuminated street name signs are approved for use, Entronce — weatherhead. Conductor
ground the fixture to the pole with a 12 AWG green XHHW conductor. (§ Lice slack length, 12" min.,
18" max.
5. Bond anchor bolts to rebar cage in two locations using #3 bars or H-H
6 AWG stranded copper conductors. Use |isted mechanical connectors 1207240 Vol+t
roted for embedment in concrete. See TXDOT standard TS-FD for further L 3 Wire

details.

6. Drill ond tap signal poles for Y in. X 13 UNC tank ground fitting.
Provide and install tank ground fitting 4 in. to 6 in. directly below
electrical service enclosure. Provide properly sized hole through the A 0 4__$ﬂ

bottom of the enclosure for the service grounding electrode conductor. e

Connect the electrical service grounding electrode conductor to the tank --————___________———____——————-—-* =

ground fitting. Ensure electrical service grounding electrode conductor 1T

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

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

[

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

each enclosure. Install properly sized stainless steel washers on each bolt Drill, top and thread
proper Y /5" X'13 UNC. Install

in the enclosure. Band or drill and tap properly sized stand-off straps to s
signal pole for attaching conduit. <::7*44*Me+er tonk ground fitting,
See Note 7 connect electrical
8. Conduct pull tests and insulation resistance tests on all illumination and service grounding
power conductors as required in Item 620 "Electrical Conductors” and ED(3). electrode conductor
To prevent electronics damage, do mot conduct insulation resistance tests l«— Service See Note 6
on traffic signal cables after termination. Enclosure a
See Note 7 See layout =
9. Lock all enclosures and bolt down all ground box covers before applying power sheets for
to the signal installation. signal pole
I:I typeg —M
10. Terminate conduits entering the top of enclosures with a conduit-sealing hub Inset A
or threoded boss such as meter hub. Install a grounding bushing on all metal — See TS-CF standard
conduits not connected to conduit-sealing hub or threaded boss. Bond the for controller
grounding bushing to the ground bus with a bonding jumper. Seal all conduits foundation details,
entering enclosures with duct seal or expanding foam. Do not use silicone to INSET A d number of required
seal conduit ends. . conduits, and grounding
EgsBéT? requirements (see side Ground )
11. For all conduits, ensure the burial depth is a minimum of 18". Ensure the P view) box
s . . T . M End Fitting
minimum burial depth for conduit placed under a roadway is 24". =
1T
A < GGG LG, LY LY L RN E S N N7 SR ST, ) RS
e X X/ > X
Sl See Note 11 Ground box S R
N > . . QK % N
§Z 3o ﬁ% (see side view) 22%@§§§> A
,\\/ b B I 1
S ‘ 0
Sy
= S N
R LYY .
NS Conduits (See See TS-FD staondard
- layout sheet sheet for foundation
_ SIGNAL POLE WITH SERVICE for details) and conduit detqails—»
— Type T electrical service mounted
[— on signal pole shown as an example.
—_— See electrical details, layout sheets, SIGNAL CONTROLLER SIGNAL POLE
— and electrical service data chart for
— additional details. FRONT VIEW
=t oratio
= Oge;rg{lons
. ivision
I — I Texas Department of Transportation Standard
SRR T AN i i i i i i i i S L
S, e R RN s e EUREEN SIS
R A AR A B RTEESIARRRRRRRY
S S /A
N bRy ELECTRIC DETAILS
ek LECTRICAL TAIL
K NS
RERK0 B LIS See TS-CF standard for
MAAN ke L . .
@@@Qg\/\\@\jﬁ@j‘@f@ conduit and grounding TYP I CAL TRAF F l C S l GNAL

SIGNAL CONTROLLER requirements. See |ayout
SIDE VIEW o o ounT BOX i ona SYSTEM DETAILS
ED(8)-14

conduits that are required.

FILE: eds8-14.dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
©TxDOT October 2014 CONT | SECT JoB HIGHWAY
REVISIONS 0183| 01| 049, etc. | SH 36,etc.
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
D& GALS 155a8sead \ERIPHN8r gfprmats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

12:42:36 PM
T: \BWDDSGTEAM\ _Design Projects\Eos+t|1and\0288-03-033 SH 16 RTZ\4.

12/29/2020

DATE:
FILE:

PEDESTAL SERVICE NOTES | 16 |

1. Manufacture pedestal electrical services in accordance with Departmental Material
Specifications (DMS)11080 "Electrical Services", 11085 "Electrical Services-Pedestal
(PS)" ond Item 628 "Electrical Services. "Provide pedestal electrical services as
listed on the Material Producers Iist (MPL) on the Department’'s web site under (:)
"Roadway [1lumination and Electrical Supplies," Item 628. Ensure all mounting
hardware and installation details of services meet utility company specifications.
Contact the local utility company for approval of pedestal details prior to
installing the electrical pedestal service. Submit any changes required by the
utility company prior to manufacturing the pedestal enclosure.

17" min.

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

min.
o

3. Provide Class A or C concrete for pedestal service foundations in accordance with
Item 420, "Concrete Substructures, " except that concrete will not be paid for directly
but is considered subsidiary to I[tem 628.

48"
]

4. Provide #4 reinforcing steel for foundations in accordance with Item 440, "Reinforcement [———— EqQuipment Mounting

for Concrete.” 1\ EE 47‘ ,447 Eﬂ l\ Studs (as required)
5. Install Y2 in. X 2 Y% in. minimum length concrete single expansion type anchors for EE ::I ,::j;} \RR(:)

mounting pedestal enclosure to foundation. Anchor location to match mounting holes in I — —

each corner of enclosure. Secure each of the four corners of the pedestal enclosure to H\\\\\\\1:) | _ — Equipment Mounting

the anchors in the foundation with a', in. galvanized or stainless steel machine thread * :F;F :F;f 6" ] Studs (as required)

bolt, a properly sized locknut and a flat washer. o}

3"
max.

Bell End Fittings
or Grounding
Bushings

See anchor
bolt detial

6. Finish top of concrete foundation in a neat and workmanlike manner. If leveling washers T ,lul
are used, ensure no more thaon g in. gap at any corner. Do not exceed a maximum dip or L KD'J |
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 Y4 in. Repair
rocking or movement of the service enclosure at no additional cost to the department.

|

——Reinforcing Steel

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

8. Ensure all elbows in the foundation are sized as per utility provider’s conduit requirements / \
for underground conduit and feeders. PVC extensions may be installed provided the ends of the LOAD SIDE CQﬂQElt,,’/ || \\\_ _
rigid metal conduits are more than 2 in. below the top of the concrete foundation. Where e N LOAD SIDE CONDUIT

. . . . . . . . c~ —
extension conduits are metal, grounding bushings must be installed with a bonding jumper

- LOAD SIDE CONDUIT
properly terminated. Jtl'l . Size and number O ”

of conduits |
),,L—.

determined by
plan details

I
| LINE SIDE CONDUIT

FRONT VIEW
SIDE VIEW
TYPE C shown, TYPE A similar except that TYPE A shall have
individual circuit breakers (CB) mounted on an equipment mounting
panel. CB Handles shall protrude through hinged deadfront trim.
Hex Nut
Lock Washer
. Flat Washer
~N
Level ing Washers
6" 16" 6" - RICL AR A SR LEGEND
min. min. Mo ng : ikl et 1 | Meter Socket, (when required)
fo e : 2 | Meter Socket Window, (when required)
@ L. 3 | Equipment Mounting Panel
'|—' e — ‘I' A-bb 4 | Photo Electric Control Window, (When required)
I 3 5 . . = : 5 | Hinged Deadfront Trim
| /I/ Relnforcing |7 o 6 |Load Side Conduit Trim
n . e 7 |Line Side Conduit Area -
- R T ® Traffic
5 ! LINE | < S 8 |utility Access Door, with handle =t Operations
o @ o ~ ha 9 |Pedestal Door I Texas Department of Transportation s",;",’,ﬁ,’gi’d
| LOADC::25§E | A N 10 [Hinged Meter Access
o ® S ’ 11 | Control Station (H-0-A Switch)
'l " »
4- B> o 12 [ Main Disconnect ELECTRchL DETAlLS
— — — b L4 ' o o
RO . 13 |Branch Circuit Breakers
— SR e irou: I [ELECTRICAL SERVICE SUPPORT
N S O A Y SR Y S - 9 14 | Copper Clad Ground Rod - 5/8" X 10 PEDESTAL SERVlCE TYPE PS
SECTION A-A ANCHOR BOLT DETAIL FILE: edd-14.dgn one TxDOT [cks TxDOT [ows TxDOT [ek: TxDOT
©TXDOT October 2014 CONT |SECT JOB HIGHWAY
REVISIONS 0183| 01| 049, etc. | SH 36,etc.
DIST COUNTY SHEET NO.
BWD | COMANCHE, etc. 40
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12:44:07 PM
T: \BWDDSGTEAM\ _Design Projects\Eos+t|1and\0288-03-033 SH 16 RTZ\4.

12/29/2020

DATE:
FILE:

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

1. Ensure electrical service support is a class Ensure electrical service support structures bid as type Granite Service
. . Concrete (GC) or Other Concrete (0OC) meet the following requirements.
5 treated timber pole as per Item 627 "Treated wing requi . Enclosure
Timber Poles." Embed timber pole to depth ?o;efy SW'TChd)
K . . . when require
required in Item 627. 1. Provide GC and OC poles that meet the requirements of DMS 11080 qui
"Electrical Services."
2. Conduit and electrical conductors attached ' ' °
;?+;?§ ?ée?:r'g?'S:ﬁ:gégepg?éeoggdn:?dSZ?gound 2. Provide prestressed concrete poles suitable for direct embedment into e ml
. : o . the ground without special foundations. 2 .
for directly but are subsidiary to the electrial g pec! ' g ED Detail A
service. 3. Verify poles are marked as required on DMS 11080. Location of marking - El8
should be approximately 4’ above final grade. Use the two-point pickup = X
3. Install pole-ftop mounted photocell (T) on locations when handling pole in horizontal position, and one-point S g2 xtend Yo" PVC
north side of pale, or in service enclosure pickup location for use in raising the pole to a vertical position. I I 6" below grade
(E) as required. See Electrical Service Data These marks are small but conspicuous.
chart in plan set.
. . ] 4. Embed poles 42 in. or 10% of the length plus 2 ft., whichever is greater. round Rod
4. Gain pole as required to provide flat gurfoce P oTh P ’ : 's 9 %" x 8
for each chcnne|.7Gan timber pole to % in. 5. Ensure all installation details of services are in accordance with utility 2" to 4
max. depth and 1 % in. max. height. Gain company speci fications. below grade
pole in a neat and workmanlike manner. H y— ¢
. . . 6. Install a one point rack or eye bolt bracket 6 inches to 12 inches below ¢ : : pad
5. Mount meter and service equipment on stainless the weatherhead as an overhead service drop anchoring point for the = =
steel or galvanized channel (Unistrut, Kindorf, electric utility. € PVC, or other
or equal). Provide qhonnel sizeg 1 in. to 3% in. : : RMC conduit type
max imum gep+h, and 1, in. to 1% in. max i mum 7. Furnish ond install galvanized or stainless steel channel strut 1 Y, in. g 16" +0 10" as shown on
width. File smooth the cut ends of galvanized or 1 3% in. wide by 1 in. up to 3 ¥ in. deep (Unistrut, Kindorf, B-line NN layout
channel and paint with zinc rich paint before or equal). Attach channel strut with stainless steel concrete anchors (max. RMC el | .
installing on pole. Secure each channel section 1" depth), square U-bolts or back to back channel strut with long bolts, Underaround Bushing
fo timber pole wifh fwo galvanized or 5S lag or other secure mounting as approved by the Engineer. Ensure bolts are condu?+ pol Min. 24" Concrete  or Bell
bolts, /4 in. minimum diameter by 1l in. galvanized in accordance with ASTM A153. Do not stack channel struts. T dia. hole Pole End Fitting
minimum length. Use a galvanized or SS flat per utility
washer on eoch lag bolt. Do not stack channel. 8. Backfill the holes thoroughly by tamping in 6 in. |ifts. After tamping to requirements
. grade, place additional backfill material in a 6 inch high cone around the
6. When ixcess length must be trimmed from poles, pole to allow for settling. Use material equal in composition and density
trim from the top end only. to the surrounding area. Backfilling will not be paid for directly but is CONCRETE SERVICE SUPPORT

subsidiary to various bid items.

ye White Insulation or

Underground (U)

N M color code 6" length — Y N M M
i 1o neufral condyctor”s i s Cequired or ol loved
(:) Class 5 pole, height as required yPp- insulation with 6" to 12", H by Utility company)
e white tope where o} y y pany

(@ service drop from utility company . conductor exits

Point of the weatherhead.

(attached below weatherhead) attachment Rog Tmouloriom oo s o ) R

to be below o measured from grade.

(:) Service conduit (RMC)and service weatherhead color code 6" length Circumstances may require the

of Line 1 or Line 2

conductor’s insulation
with red taope where
conductor exits
the weatherhead.

electrical service support
to be taller than the 25°

shown, check with utility

before installing

entrance conductors - One Red,
One Black, One White (See Electrical
Service Data)

RMC

(:) Safety switch (when required) ?g:g$ﬁ+oqu|;?ﬁ Service
9 .y
. 18" . ///’////ﬁiEnclosure
(3) Meter (when required) 8" mox S
C) Service enclosure 1 Safety Switch Pole morking Side View Top View
= (when required)—= b ////////’7 approx. 4’
(:) 6 AWG bore_grounqlng electrode Pole brand i o above ground
conductor in !> in. PVC to must be CH I'ine. DETAIL A
ground rod - extend ' in. PVC 5 or less i
6 in. underground. above grade See Note 7. Before installing channel
d a that has been cut, file sharp edges and
5% in. x 8 ft. Copper clad t See Detail A paint with zinc-rich paint. Ensure
ground rod - drive ground rod P/@ : / there is no paint splatter on the pole.
to a depth of 2 in. to 4 in. Ko 5 3 Extend 1/2"
below grade. 530 - PVC 6"
Bushing below grade
(3 RMC same size as branch circuit E;dBell
conduit. P Bushin
Fitting ushing " Traffic
or Be!l . = Operations
See pole-top mounted photocel | ¢ 1 End Fitting i Division
detail on ED(5). : £loo : o1& I Texas Department of Transportation Standard
o o 1| I ICEN: N =
When required by the serving + . - S| aano+ : t, PVC, or other
utility provide bare 6 AWG P é %_%Etég : RMC mﬁd+ﬁm ELECTRICAL DETAILS
copper conductor. Run wire e} EQ o000 : as shown on
from pole top to butt wrap é 6" to 10" ~—Couple to £5185. Co 1 Ile o010 layout SERVICE SUPPORT
or copper butt plate. Protect b typical Circuit S0 T mNE- m"
conductor with non-conductive Conduit Min. 24" [~——— Ground Rod TYPES GC, OC’ & TP
material to a height d;g. fole %" x 8'
of 8 ft. above finished Upper end of ground . 2" to 4"
grade. rod to be 2" to 4" Concrete Pole below grade ED(10)-14
C) below finished grade FILE: d10-14. dgn ov: TXDOT ek TxDOT [ows TxDOT_[cks TxDOT
When required by utility, cut @©TxDOT October 2014 CONT |sECT JoB HIGHWAY
top of DOl? at an angle to SEvaCE SupPORT TYPE TP (O) CONCRETE SERVICE SUPPORT REVISIONS 0183] 01| 049, etc.| SH 36, etc.
enhance rain run off. Overhead(0) DIST COUNTY SHEET NQ.
BWD | COMANCHE, etc. 41
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
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DISCLAIMER:

PM

12:46: 21
FILE: DOCBMENIGREME\ Design Projects\Eost|and\0288-03-033 SH 16 RTZ\4.

DATE: DBIBROTINEO

DUCT CABLE & HDPE CONDUIT NOTES {Grmmdbox

1. Provide duct cable in occordance with Departmental Material Specification (DMS) 11060

"Duct Cable" and Item 622 "Duct Cable." Provide duct cable as listed on the Material - AN :

Producer List (MPL) on the Department web site under "Roadway Illumination and Electrical xéqy/ & IS

Supplies" Item 622. //>\\// :
/

2. Provide High-Density Polyethylene (HDPE) conduit in accordance with DMS 11060 and
Item 618, "Conduit." Provide HDPE as Ilisted on the MPL on the Department web site under
"Roadway Il luminotion and Electrical Supplies,” Item 618.

Min.

3. Supply duct cable with a minimum 2 in. diameter, unless otherwise shown in the plans. e PVC Bell End

Provide duct cable ond HDPE conduit as shown by descriptive code or on the plans.
Bend duct cable and HDPE conduit as recommended by the manufacturer, with a minimum
bending radius of 26 in. for 2 in. duct. Follow manufacturers’ recommendations when
handl ing duct cable and HDPE conduit reels and during installation of duct cable and
HDPE conduit.

18"

Aggregate bed is to be a minimum,
of 9 inches deep, placed under ond
not in the ground box. Ensure the
aggregate does not encroach into
the interior of the box.

4. Do not splice conductors within duct cable or HDPE conduit. Couple duct cable and HDPE
entering a ground box or foundation to a PVC elbow. When galvanized steel RMC elbows
are called for in the plans and any portion of the RMC elbow is buried less than 18"
from possible contact, ground the RMC elbow.

Duct Cable/HDPE

5. Furnish and install duct cable with factory installed conductors, sized as shown in the Duct Cable/HDPE PVC Elbow
plans and as required by the National Electrical Code (NEC). The NEC contains specific to PV@ Conduit
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 on RMC
Ell does not enter the ground
box, it may be extended with
o SCH-40 PVC conduit nipple
ond bell end, provided there
is a 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 couplings; connected with Iisted tie-wrop fittings; connected using listed 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+ension4444>§? 1"-3" exposed
instructions. Do not use PVC glue on HDPE. Do not use water pipe fittings, or connect — - — g — - -
conduit with heat shrink tubing. Couple duct to 2" min., from top of

conduit elbow at drill shaft to RMC

foundat ions.

Ensure conductors
extend into pole
base. Do not splice
conductors in

RMC elbow

condui t.
Ground rods are not
shown on this standard
sheet, but may be
required elsewhere
in plans.
Drill shaft foundation
= Class A Concrete
Duct Cable/HDPE — = = = ~—— PVC Conduit
= < Yo szgvzgf
HDPE External band
coupl ing clamps and
body locking rings.
DUCT CABLE/HDPE TO PVC
Traffi
;§§§‘V® Opééé;w
I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
Duct Cable/HDPE ’//fRigid Coup | ing
7 DUCT CABLE/
Compact backfill
Listed - Bored to bottom of conduit HDPE CONDUI T
Nonmetal | ic Rigid Metallic Conduit Condui+ casing prior to placing
Liquidtight dgc+_coble, to prevent E:[) ( ] ] ) - ] ‘l
Connector kinking.
FILE: edl1-14.dgn DN: TXDOT ‘ck:TxDOT‘DW: TXDOT |ck: TxDOT
©TxDOT OQctober 2014 CONT | SECT JoB HIGHWAY
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
D& LS 1ransiead \tri pAber, fRfnats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

12:48:46 PM
FILE: DOCBMENIGREME\ Design Projects\Eost|and\0288-03-033 SH 16 RTZ\4.

DATE: DBIBROTINEO

BATTERY BOX GROUND BOXES NOTES 30 %"

A. MATERIALS — Y
1. Provide polymer concrete or fiberglass reinforced plastic (FRP) battery box ground box 1 ]
ond cover in accordance with Departmental Moterial Specification (DMS) 11071 "Battery / \
Box Ground Boxes." Battery box will accommodate up to 4 botteries, each measuring \
8 in. x 13.5 in. x 10 in. (W x L x D). Label battery box ground box cover in accordance /
with DMS 11071. @
X X
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. 1 OPEN r =
~
~
B. CONSTRUCTION METHODS -
1. Ensure conduit entry will not interfere with plocement of the batteries in the battery
box ground box. /@
2. Remove all gravel and dirt from conduit. Cop all conduits prior to placing aggregate
and setting battery box ground box. Provide Grade 3 or 4 coarse aggregate as shown on \ j
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
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 oggregate 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. .
Fiberglass
4, Bolt covers down when not working in battery box ground boxes. Keep bolt holes in the | 30 %" ;?égi?gcgs
box clear of dirt, polymer
Bar "A" concrete
Reinforcing steel : >, body
R \
- _21_7 "
[ 1o"aypy|” T T T T T T T ~
[ ' 28 Yy"
10" | \
A I (typ.) | A 31 Y, N
, yp | /2 < %
. |
| ! %" @ HOLES
| : Ground
2" —= box | LJ o o o o o o
~ ; J L j J
T VY2130 30 300 30 3 3 A
2 |
PLAN VIEW
Battery Box SECTION X-X
Ground box
No. 3 10"
Reinforcing (typ.)
steel
SNy TR .
AN e W I NN ‘ 17
Class & s O SRR Apron-Ful l
b . a ® N A\
Conorete \\/<\> ‘ ‘ </>\\// Depth of box
Apron S 3"-6" VORI 2 =
///\\/%Eg‘ %) NEORERY RO Qéu A ~
XA o O 0 0 0 0 % 4 " -
RSt Peaa i aa(ak 3 faeaote -
AR TALDY PO DO O | 5 Uy |
‘ [ | RN
A A AN VAN <\<>\\\/<\\ SNENSNNEWN | 18 V" ! . gco o Traffic
. o = = perations
Conduit or N o . ‘Division
duct cable <| — 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.
@ [nstall bushing or bell end fitting on the upper end ED ( I 2) - I 4
of all ells. -
SECTION Y-Y FILE: ed12-14. dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
@ [nstall all conduits in @ neat and workmanl| ike manner. (©7TxDOT October 2014 CONT | sEcT JoB HIGHNAY
REVISIONS 0183| 01| 049, etc. | SH 36,etc.
DIST COUNTY SHEET NO.
BWD | COMANCHE, etc. 43




No warraonty of any

TxDOT assumes no responsibility for the conver-

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

The use of this staondard is governed by the "Texas Engineering Practice Act".
Design\Standards\+s-fd. dgn

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
9:33: 20 AM
FILE: T:\BWDDSGTEAM\x*Design Projects\East1aond\0288-03-033 SH 16 RTZ\A4.

171172021

DATE:

Anchor Bolt Length

FOUNDATION DESIGN TABLE NOTES: FOUNDATION SUMMARY TABLE ®
REINFORCING EMBEDDED DR@LEE@SH&ST ANCHOR BOLT DESIGN FOUNDATION @ Anchor l_:ol'r design de\_/elops the
FDN  |DRILLED STEEL LENGTH-f+(4), (5, ] DESIGN foundation capacity given under AVG. DRILLED SHAFT LENGTH (®
TYPE | SHAFT pIRAL |TEXAS CONE PENETROMETER| ANCHOR [ £ " [BOLT [\ o LOAD TYPICAL APPLICATION Foundation Design Loads. LOCATION | N | FDN | NO- (FEET)
DIA | VERT L biows/ft BOLT | («ai)| CIR MOMENT]SHEAR . . IDENTIFICATION TYPE| EA
BARS | & PITCH[ g 15 40 DIA pia |TYPE K-ft |Kips (@ Foundation Design Loads are the /1. 24-A | 30-A | 36-A | 36-B | 42-A
= ol | ol " al lowable moments and shears at
24-A 24" 4- #5 [#2 ot 127 5.7 5.3 4.5 3, 36 |12 %" 1 10 1 cgg$ﬁo?lego e, pedestal mounted the base of the structure. SH16 @ FM 8 10 30-A 1
. . . STA. 436+91 36' LT 10 |30-A| 1 12
30-A 30" 8- #9 |#3 ot 6" | 11.3 10.3 8.0 15" 55 17" 2 87 3 [Mast arm assembly. (see Selection Table) @ Foundations may be |isted separately -
Mast arm assembly. (see Selection Table) or grouped qccording to similarity STA 44+60 405 RT 10 |30A | 1 12
36-A 36" [|10- #9|#3 at 6"| 13.2 12.0 9.4 7 55 19" 2 131 v ; 3 : Tt of location and type. Quantities are ] 5 )
a 3 5 [30° strain pole with or without luminaire. for the Contractor’'s information only. STA. 48+4140.5'RT 10 [30A] 1 12
Mast arm assembly. (see Selection Table) @ FLASH BEACON(FB1)| 10 24-A 1 6
36-B 36" - “| 15.2 13.6 10.4 2" 55 21" 2 7 Strain _pole taller than 30’ & strain Field Penetrometer readings ot a depth 10 N
12- #9|#3 ot 6 190 pole with mast arm of approximotely 3 to 5 feet may be itiz:ziizg’:((::; m ziﬁ 1 2
42-A 42" |14- #9|#3 ot 6"| 17.4 | 15.6 | 11.9 | 2" | 55 | 23" | 2 271 9 |Most arm assembly. (see Selection Table) used to adjust shaft lengths.
. . FLASH BEACON (FB4) 10 | 24-A | 1 6
® If rock is encountered, the Drilled
Shaft shall extend a minimum of two [CONTOLLER POLE 10 [24A | 1 6
diameters into solid rock.
FOUNDATION SELECTION TABLE FOR STANDARD MAST Troffic Signal Pole @Egcérlnclncl) Iggg;pgoiz+pgrs1ignggErLgrore SH 36 @ US 67
Wl ! STA. 4+97 30' LT 10 30-A 1 12
ARM PLUS ILSN SUPPORT ASSEMBLIES (ft) penetrometer values. Round to nearest "
FDN 30-A FDN 36-A FDN 36-B FDN 42-A foot for entry into Summary Table. STA. 7+46 30' LT 10 30-A 1 12
> MAX SINGLE ARM LENGTH 32 48’
2a 24’ X 24’ c ANCHOR BOLT & TEMPLATE SIZES
Vw B B 5 BOLT
Qi 28° X 28 o OLT |@eoLt| Ttop |BOTTOM | BOLT Rz R
I"’ MAXIMUM DOUBLE ARM 32° X 28° 32° X 32° 2 IN LENGTH | THREAD | THREAD | CIRCLE
a| LENGTH COMBINATIONS 3 7 -
$2 36° X 36 - 75 17-6" 3" — 2% %" | 5%
o= 40" X 36° o7 1 Yo | 30-g4n 6" 4" 17" 10" 7"
44’ X 28° 44" X 36° g EZE 3°-10" 7" 4 Y, 19" 1 V" 7 ;/4..
= MAX SINGLE ARM LENGTH 36° 44" o 2" 4’ -3" 8" 5" 21" 12 V5" 8 Yo"
ga 24' X 24° = 2 V" 4 -9" 9" 5 VZ.. 23" 13 3" 9 Ya"
. . |
a8 28" x 28 =] @ Min dimensions given,
| MAXIMUM DOUBLE ARM 32 X 24° 32 X 32' longer bolts are acceptable.
oo LENGTH COMBINATIONS 7 7
=z 36" X 36 Use average N value over
g= 40° x24° 40’ X 36’ the top third of the TOTAL DRILLED SHAFT LENGTHS 30 60
= - - embedded shaf+t.
44" x 36 Ignore the top 1’ of soil. Condui +
EXAMPLE: | GENERAL NOTES:
. . . Steel Template —f— N .
1. . .. P iy, N
ggtAsggghsSggég? xéngosgeggz g?;ngﬂgon Span Wires with holes V.IS greater St > Design conforms to 1994 AASHTO Standard
| than bolt diameter S ifications for Structural Supports for
. pecificatio pp
another arm up to 28 Luminaire i i inai i
Arm (optional) Highway Signs, Luminaires ond Traffic
2. For 100mph design wir_wd speed, foundation e o spiral Signals and interim revisions thereto.
36-A can support a single 36° mast arm. Egggroggggr 33&*5 to — [ T Reinforcing steel shall conform to Item 440,
" - ’ " . 4 "
'C/4_ 1-h|k. n;rn | locations using #3 vertical Reinforcing Steel".
freular Sree —1 Sway Cable Anchor bolts to be bar or #6 copper Bars wen
Top Templo’reu Heavy Hex o approximately oriented jumper. Mechanical folt Cirel Concrete shall be Class "C".
al 9 Nut (Typ) E SO rnat two bgrL+ssore n E?g?:??g? 22%;32 ut , Doameter © Threads for anchor bolts and nuts shall be
oL 2 Flat Washers 2 w‘?”s"l’” rom Tthe Span encasement \ rolled or cut threads of 8UN series up to 2"
£ per Anchor Bolt P ire loads. : in diameter or UNC series for all sizes. Bolts
i _TOP VIEW and nuts shall have Class 2A and 2B fit tolerances.
~ Yo" to Yp" of Galvanized nuts shall be tapped after galvanizing.
bolt shank shall hel w s .
[ . ® Anchor bolts that are larger than 1" in diometer
TYPICAL STRAIN POLE = g;géﬁgieobove *553 shall conform to "alloy steel" or "medium-strength
d ASSEMBLY = o2 mild steel" per Item 449, "Anchor Bolts". Anchor
n =1 .‘_'-a bolts that are 1" in diometer or less shall conform
= F<l o —— H o to ASTM A36. Galvanize a minimum of the top end
LJ LJ LJ ERL . o I Steel c
S Oyl o - LJ T;;,‘;‘,Jo?g el gh thread length plus 6" for all anchor bolts unless
= §9ls Type 1 [] M &[] ’ (Temporary) %o otherwise noted. Exposed washers and exposed nuts
o .y |= = v shall be galvanized. All galvanizing shall be in
2 o= + —Type 2 m . ].]° accordance with Item 445, "Galvanizing".
v NF o £ amp Len ggnd$|+f(5e§_Lcy$u+ & H2
—a - eets for diameter. .
coln R=d— P . _ S N oy Templates and embedded nuts need not be galvanized.
912 LD"‘C'?'.’esg)' . 2;'6? as dlrec]:-red t;y \ Lubricate and tighten anchor bolts when erecting the
on e rneh)-min. Supporting reouirg qeer- 1 or structure in accordance with Item 449, "Anchor Bolts".
2 G Arm kumir(mi:g 0 ] a ol [—Anchor £
rm (optiona -I=
1 Yo" Min | P . 7 r Bolt o
2 Sides \ £ Vvertical Bars (See Ciroutor g2 —
Circular Steel Bottom Template yp o Design Table for size teel 0o JECCXRY
(Omit bottom template ¥ ) & number). Template &|° _,-“,\;.(_).F_. r\g\\\ I Texas Depariment of Tronsporiation
for FDN 24-A) i T 9/, ek ""f‘%“n Traffic Operations Division
o
HOOKED ANCHOR NUT ANCHOR g i} *:E, Fre * "
TYP ) = o =] e, LI/
(TYPE 1) ( E?2 § Spiral, 3 flot turns r 83 ; DAN A, HOHMANN 2 TRAFFIC SIGNAL
, 3 Ao ol et O
ANCHOR T A Y = top & 1 flat turn olo % -~ o7588 - Z
NCHOR BOLT ASSEMBL | mo%rem (ios besten | 33 s it POLE FOUNDATION
5 Table for size & pitch) o~ WO L LCENSER. &
K -~ L W\ Sj(')'N'AL"@\__é'
[Xe] - . z AN S
' wn Drilled o - -
: ” i Shaft Dia ™ Ao f. Bslonoman, PE. TS-FD-12
. o Vertical bars may rest .
Ornen'r anchor bolts orthogonal — on bottom of drilled hole — G ‘ ‘ ‘
with the fixed arm direction to - . . . TxDOT August 1995 DN: Ms CK: JSY | DW: MAO/MMF  [CK:JSY/TEB|
ensure that two bolts are in TYPICAL MAST ARM L ';'; gg*:glggerl\s firm enougn _ELEVATION 01/22/2021 oo REVISIONS cont Jscor o8 P
tension under dead load. . -9
concrete is placed. ] 0183/ 01| 049, etc. | SH 36, etc.
ASSEMBLY FOUNDATION DETAILS
BWD | COMANCHE, etc. 44
T28




No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
D& LS 15a8sead \ba @itber, fRfmats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

12:52:40 PM
T: \BWDDSGTEAM\ _Design Projects\Eos+t|1and\0288-03-033 SH 16 RTZ\4.

12/29/2020

DATE:
FILE:

ROADWAY TLLUMINATION ASSEMBLY NOTES

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

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

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

UL. Foulty fabrication or poor workmanship in aony material, equipment, or installation is justification for rejection.
10. Provide ond install underpass luminaires in accordonce with Item 610, DMS-11010, and TxDOT standard sheet
4. Provide Roadway Illumination Light Fixtures as per TxDOT Departmental Material Specification (DMS) 11010, Item 610, RID(3). Typical luminaire size for underpass luminaires is 150W HPS or 150W EQ LED.
and as shown on the Material Producers List (MPL) for Roadway Il lumination and Electrical Supplies.
11. Mount Iuminaires on arms level as shown by the luminaire level indicator.

5. Fabricaote steel roadway illumination poles in accordance with Roadway [Ilumination Poles (RIP) standards and Item 610.
Poles fabricated according to RIP standards do not require shop drawing submittals. 12. Orient luminaires perpendicular to the roadway intended to be |it unless otherwise shown on the plans.
a. Alternate designs to RIP standards or the use of aluminum to faobricate poles will require the submission of shop

drawings electronically. For instructions on submitting shop drawings electronically see "Guide to Electronic
Shop Drawing Submittal” on the TxDOT web site.

b. Limitaotions on use of the RIP standard: The RIP standaord details were developed for installations in locations
where the 3-second gust basic maximum wind speed is 110 mph, and where the elevation of the base of the pole is
less than (i.e. not more than) 25’ above the elevation of the surrounding terrain, in accordance with the "AASHTO
Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals," 4t+h Edition
(2001) (AASHTO Design Specifications). For poles to be installed in regions where the maximum basic wind speed
exceeds 110 mph or to be mounted more thon 25° above the surrounding terrain, provide poles meeting the following ‘\7{'
requirements:

i. Submittals. Following the electronic shop drawing submittal process (see Guide to Electronic Shop Drawing
Submittal on the TxDOT web site), submit to the Engineer for approval fabrication drowings and calculations
for the poles, sealed by a Texas |icensed professional engineer (P.E.).

ii. Luminaire Structural Support Requirements. Provide |ight poles, arms, aond anchor bolt assemblies with a 25 NOTES:
year design |ife to safely resist dead loads, ice loads and the required basic wind speeds at the location of
installation in accordance with the 6th edition (2013) of the AASHTO Design Specifications. For transformer (:) Use 1/2 in.-13 UNC threaded, copper or tin-plated copper,
base poles, include transformer base and connecting hardware in calculations and shop draowing submittals. pole bonding connector, sized appropriately for conductors,
Structurally test all transformer bases to resist the theoretical plastic moment capacity of the pole. Submit bonded to T-base, or use ground lug in handhole as
certification of the plastic moment load test and FHWA breakaway requirement test of the model of base being available.
furnished with the shop drawings. Show breakaway base model number, manufacturer’s name, and l1ogo on shop
drawings. Include on manufacturer’s shop drawings the ASTM designations for all materials to be used. (:) Use pre-qualified two-pole breakaway connectors for all
luminaire pole installations. For luminaires fed by a
6. For both transformer and shoe-base type illumination poles, provide and install double-pole breakaway fuse holders as circuit with a neutral conductor, use double pole

specified by DMS-11040. Breakaway fuse holders are |isted on the MPL for Roadway Il lumination ond Electrical Supplies
under Items 610 & 620. Provide 10 amp time delay fuses for breakaway connectors in |ight poles, or inside the |ight
fixture for underpass luminaires. In each pole, connect Iuminaires to the breakaway connector with continuous stronded
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.

breakaway connectors with the neutral side unfused and
marked white.

(:) Split Bolt or other connector.

7. Tighten anchor bolts for shoe base, concrete traffic barrier base, ond bridge mount roadway illumination poles, in
accordance with Item 449.

arr
N—

8. Install T-Base with following procedure:

a. Anchor Bolt Tightening.

L1,L2 = Hot Conductors
G = Grounding Conductor

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

under any one corner of the t-base is 1/8" before nuts are tightened.
LUMINAIRES SERVED AT 480V ON 240/480 VOLT

i. Coat the threads of the anchor bolts with electrically conductive Iubricant.

iii.Coat the bearing surfaces of the nuts and washers with electrically conductive lubricant. Install (1) 1/2" SERVICE OR LUMINAIRES SERVED AT 240V FOR
hold down washer, (1) lock washer, and (1) nut on each anchor bolt. Turn the nuts onto the bolts so that each 1207240 VOLT SERVICE.
is hand-tight against the washer. ® Traffic
g Oge;rgt.ions
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,’;’i’d
the T-base in the corner regions of the T-base, aond all corner gaps must be closed after opplying torque. If
a gap still exists after torquing to 150 ft-Ibs, continue torquing each bolt incrementally until gap is closed
or maximum al lowable torque of 250 f+. pound is reached, whichever comes first. If 250 ft-Ibs is not enough to ROADWAY
close the gap the foundotion must be leveled. Gaps along the straight sides of the T-bases and the foundation
are permissible. Ensure that no high point of contact occurs between the straight sides of the T-base and the lLLUMINAT ION
foundation. DE TA l L S
v. Check top of T-base for level. If not level then foundation must be leveled.
b. Top Bolt Procedure RID (] ’ _] 7
i. Erect pole over T-base with crane. Coat bolts, nuts, washers, and lock washers with electrically conductive FiLe: ridi-17.dgn o [ox: [ov: o
lubricant. ©TXDOT January 2007 CONT |SECT JoB HIGHWAY
REVISIONS 0183| 01| 049, etc. | SH 36,etc.
-7 DIST COUNTY SHEET NO.
BWD | COMANCHE, etc. 4§
L (ZA ]




No warranty of any

4" concrete riprap

with 6"x 6

(W2.9 x W2.9) 1Vi6H or
welded wire fabric flatter
reinforcement foreslope

Foundation even with
finished grade on downhill
side of foundation.

TxDOT assumes no responsibility for the conversion

SEE PLANS

k,//jyf;”\ Level finish

N
i | I~—6 - #4 Bars
- \
s I ‘4
= |
!
¥ — \\\
.
Conduit Template
e \ffik—+ +H
2" minimum
/ (Typical)
L 30"
23
B
= |7 #3 at 6" pitch,
N 2 flat turns

top and bottom.

When required -
4" concrete riprap

with 6"x 6
1,4 " (W2.9 x W2.9)
welded wire fabric
tooled .
radius reinforcement

I finish
Leve nis Foundation

even with
2" (£1.0) finished
grade

— 77 ]/ T

|
™
4\
| 6 - #4 Bars
|

Min.

18"

SEE PLANS

Template

e

2" minimum

N / (Typical)
9~ 30"
a
3=

#3 at 6" pitch,

2 flat turns
top ond bottom.

TABLE 1
ANCHOR BOLTS
POLE T CIR ANCHOR
MOUNT ING BOLT CIRCLE BOLT
HEIGHT Shoe Base | T-Base SIZE
. . 1in.x
<40 f+. 13 in. 14 in. 30in.
A
40-50 ft. | 15 in. |17 Ygin.| | é‘o'i‘}‘;_
TABLE 2
RECOMMENDED FOUNDATION
LENGTHS
(See note 1)
MOUNTING | TEXAS C%NEIPENE¥§OMETER
HE[GHT ows
10 15 40
<20 ft. 6 6 6
>20 ft. , , ,
Yo 30 ft. 8 6 &
>30 ft. , , ,
to 40 ft. 8 8 6
>40 ft. , , ,
to 50 ft. 10 8 6
TABLE 3

PAY QUANTITY OF RIPRAP PER FOUNDATION
(Install only when shown on the plons)

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

kind is made by TxDOT for any purpose whatsoever.
D& NS 15a8sead \#a @ber, fRfpmots or for incorrect results or damoges resulting from its use.

DISCLAIMER:

T: \BWDDSGTEAM\ _Design Projects\Eos+t|1and\0288-03-033 SH 16 RTZ\4.
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FILE:

Foundation RIPRAP RIPRAP
Diameter DIAMETER (CONC) (CL B)
SECTION A-A SECTION A-A " Epa—. 535 o
SHOWING SLOPED GRADE SHOWING CONSTANT GRADE
4 Anchor
Bolts

When required - -] K
4" concrete riprap ” C I
with 6"x 6"

welded wire fabric | 1
reinforcement ———

FOUNDATION DETAIL

6 - #4 Bars

Grade break
(W2.9 x W2.9) : 2" lines

Hex nut
Flat washer—

Lock washer

| Top of

. Foundation—
Lock washer —

| Hex nut

- Hol ddown
|WGsher

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

Conduit (See plans Baseplate
for conduit size. .
Match duct cable |
size if used. See - _
ED standard sheets.) < :
NS
+U)__ g |
_,O+ L
=z mo
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DETAIL

GENERAL NOTES:

1. "Recommended Foundation Lengths" table is for information purposes only.
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
Foundations, " unless otherwise shown on the plans.

2. Erect roodway illumination assembly poles plumb ond true. Form ond level
the top 6" of the foundation so the pole will be plumb. Use leveling
nuts to plumb shoe base poles. Do not use shims or leveling nuts under
traonsformer bases. Do not grout between baseplate and the foundation.

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

4, Use appropriate class of concrete as specified in Items 416 and 432.
Concrete for riprap may be upgraded to Class C at no extra cost to the
Department.

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

6. Locate breakaway roadway illumination assemblies as shown in the placement

table, unless otherwise dimensioned on the plans. Protect non-breakaway
illumination assemblies from vehicular impact (i.e. 2.5 ft+. behind guard
rail or mounted on traffic borrier), or located outside the clear zone,
except that 2.5 ft. from curb face is minimum desired for light poles on
city streets, 45 mph or less. See Roadway Design Manual for further
information.

7. Use 4 hold down and 4 connecting washers on transformer base poles as
recommended by the manufacturer and supplied with base.

8. Install o minimum of 2 conduits in each foundation. See lighting layout
sheets for locations of foundotions with more than 2 conduits. Cap unused
conduits in foundations on both ends.

9. Conduit location in foundations is critical for breakaway devices. Place
conduits 2 in. apart on centerline as shown.

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

Use riprap on T-base foundations that are located on sloped grades.

TABLE 4
BREAKAWAY POLE PLACEMENT (See note 6)

ROADWAY FUNCTIONAL *% POLE OFFSET (DISTANCE
CLASSIFICATION TO FACE OF TRANSFORMER BASE)
Freeway Mainlanes 15 f+. (minimum and

(roadway with full
control of access)

All curbed, 45 mph 2.5 ft. minimum (15 f*t.
or less design speed desirable) from curb face

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

typical) from lane edge

All others

* or as close to ROW line as is practical

** provide 2/5 of the luminaire mounting
height behind the pole for “falling areag”
to prevent encroachment on the other travel
lanes. See design guidelines.

‘;§§§‘7® Traffic
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SHIPPING PARTS LIST - POLES AND LUMINAIRE ARMS
Nominal Shoe Base T-Base CSB/SSCB Mounted OTHER
Mounting Ht. Designation . Designation . Designation . Designation .
(f1) Pole [ AT T A2 JLuminaire Quontity Pole [ AT ] A2 JLuminaire Quontity Pole [ A1 ] A2 JLuminaire Quantity Pole [ AT T A2 ] Luminaire Quontity
20 (Type SA 20 S - 4) (150W EQ) LED (Type SA 20T - 4) (150W EQ) LED
(Type SA 20 S - 4 - 4) (150W EQ) LED (Type SA 20 T - 4 - 4) (150W EQ) LED
30 (Type SA 30 S - 4) (250W EQ) LED (Type SA 30 T - 4) (250W EQ) LED (Type SP 28 S - 4) (250W EQ) LED
(Type SA 30 S - 4 - 4) (250W EQ) LED (Type SA 30T - 4 - 4 (250W EQ) LED (Type SP 28 S - 4 - 4) (250W EQ) LED
(Type SA 30 S - 8) (250W EQ) LED (Type SA 30 T - 8) (250W EQ) LED (Type SP 28 S - 8) (250W EQ) LED
(Type SA 30 S - 8 - 8) (250W EQ) LED (Type SA 30 T - 8 - 8) (250W EQ) LED (Type SP 28 S - 8 - 8) (250W EQ) LED
40 (Type SA 40 S - 4) (250W EQ) LED (Type SA 40 T - 4) (250W EQ) LED (Type SP 38 S - 4) (250W EQ) LED
(Type SA 40 S - 4 - 4 (250W EQ) LED (Type SA 40T - 4 - 4) (250W EQ) LED (Type SP 38 S - 4 - 4) (250W EQ) LED
(Type SA 40 S - 8) (250W EQ) LED (Type SA 40 T - 8) (250W EQ) LED (Type SP 38 S - 8) (250W EQ) LED
(Type SA 40 S - 8 - 8) (250W EQ) LED (Type SA 40 T - 8 - 8) (250W EQ) LED (Type SP 38 S - 8 - 8) (250W EQ) LED
(Type SA 40 S - 10) (250W EQ) LED (Type SA 40T - 10) (250W EQ) LED (Type SP 38 S - 100 (250W EQ) LED
(Type SA 40 S - 10 - 10) (250W EQ) LED (Type SA 40 T - 10 - 10) (250W EQ) LED (Type SP 38 S - 10 - 10) (250W EQ) LED
(Type SA 40 S - 12) (250W EQ) LED (Type SA 40T - 12) (250W EQ) LED (Type SP 38 S - 12) (250W EQ) LED
(Type SA 40 S - 12 - 12) (250W EQ) LED (Type SA 40 T - 12 - 12) (250W EQ) LED (Type SP 38 S - 12 - 12) (250W EQ) LED
50 (Type SA 50 S - 4) (400W EQ) LED (Type SA 50T - 4 (400W EQ) LED (Type SP 48 S - 4) (400W EQ) LED
(Type SA 50 S - 4 - 4) (400W EQ) LED (Type SA 50T - 4 - 4) (400W EQ) LED (Type SP 48 S - 4 - 4) (400W EQ) LED
(Type SA 50 S - 8) (400W EQ) LED (Type SA 50 T - 8) (400W EQ) LED (Type SP 48 S - 8) (400W EQ) LED
(Type SA 50 S - 8 - 8) (400W EQ) LED (Type SA 50T - 8 - 8) (400W EQ) LED (Type SP 48 S - 8 - 8) (400W EQ) LED
(Type SA 50 S - 10) (400W EQ) LED (Type SA 50 T - 10) (400W EQ) LED (Type SP 48 S - 10) (400W EQ) LED
(Type SA 50 S - 10 - 10) (400W EQ) LED (Type SA 50 T - 10 - 10) (400W EQ) LED (Type SP 48 S - 10 - 10) (400W EQ) LED
(Type SA 50 S - 12) (400W EQ) LED (Type SA 50T - 12) (400W EQ) LED 6 (Type SP 48 S - 12) (400W EQ) LED
(Type SA 50 S - 12 - 12) (400W EQ) LED (Type SA 50 T - 12 - 12) (400W EQ) LED (Type SP 48 S - 12 - 12) (400W EQ) LED
GENERAL NOTES:
1. All work, materials and services not shown on the plans which may be necessaory for complete ond proper construction
shall be performed, furnished and installed by the Contractor. Faulty fabrication or poor workmanship in any material
equipment or installation will be considered justification for rejection. Where manufacturers provide warranties or EXPLANATION OF ROADWAY ILLUMINATION
guarantees as a customary trade practice, furnish to the Department such warranties or guarantees. ASSEMBLY DESIGNATIONS
2. The location of poles and fixtures are diagrammatic only and may be shifted by the Engineer to accommodate local
conditions. Install or remove poles and luminaires located near overhead electrical |ines using established industry (TYPE SA 50 T =X = X)(400W EQ) LED
and utility safety practices and in accordance with laws governing such work. Consult with the appropriate utility .
company prior to beginning such work. SA: Z?ﬁﬁigzg mast arm moy be steel or——
3. Standard Steel Pole Designs. Steel poles fabricated in accordance with the details and dimensions shown ST: Pole and mast arm must be steel.
herein, shall be considered standard designs. Submission of shop drawings and design calculations for AL: Pole and mast orm must be aluminum.
standord designs is not required. SP: Special (ovalized) steel or aluminum pole
. . . for installing on CSB or SSCB. See standard
4. Optional Steel Pole Designs. Multi-sided steel poles may be allowed as optional designs, if steel poles are sheet CSB (4), or SSCB (4).
permitted or required, pending approval by the Department as outlined below. . L. .
Two numerical digits denote nominal
a. Shop Draowings. Optional designs require submission of shop draowings and design calculations bearing the mounting height in feet.
seal of an engineer licensed in the Stote of Texas, in accordance with Item 441, "Steel Structures.”
The Department may elect to pre-approve some shop drawings for optionally designed poles. Submission of Next letter denotes type of base, (S-Shoe Base,
shop drawings and design calculations is not required for structures fabricated in accordance with the T-Traonsformer Base, or B-Bridge/Ret.Wall Mount)
details of shop drawings on the pre-approved |ist maintained by the TxDOT Traffic Operations Division. Any First + | th of +
deviation from the pre-approved shop drawings will require submission of shop drawings of the complete First number denotes length of mast orm
assembly and design calculations as described above. in feet.
b. Structural Support Design for Lumingires. Lighting support structures shall be designed for a 25 year e St
design life in accordance with the AASHTO Standard Specifications for Structural Supports for Highway gzgh:g ﬁﬁgggs wg?zhozgnéieén?éﬁgiﬁdigyf::$ond
Signs, Lumingires and Traffic Signals, 6th Edition (2013) and Interim Revisions thereto. All poles b
shal | be designed for 110 mph 3-second gust wind speeds. The Gust Factor, G, and Wind Importance PR . . . .
Factor, Ir, shall be applied os per the AASHTO Specifications assuming a éS—&eor design life. The bg$;28érfE50$;qu;zswa?Tf ;éé?bdgogg)}iFg?lxgéﬁnEQ)
design wind pressure for hurricane wind velocities greater than 100 mph shall not be less than the
design wind pressure using 100 mph with the non-hurricane Wind Importance Factor, Ir, value. For - . _
transformer base poles, fabricator shall include transformer base and comnecting hardware in design ;gj? *?*EEES_'Egéc?*giéé?p;)s°ur°e (S - Hign Pressure
calculotions and shop drawing submittals. All transformer bases shall have been structurally tested to um; u
resist the theoretical plastic moment capacity of the pole. Certification of the plastic moment load test
and FHWA breakaway requirement test of the model of base being furnished shall be submitted with the shop
drawings. Shop drawings shall show breakaway base model number, ond manufacturer’s name and |ogo.
Manufacturer’s shop drawings shall include the ASTM designations for all materials to be used.
c. Mast Arm Attachments. All poles and attachments shall be structurally designed to support two 12-foot
mast arms and luminaires. Poles shall be supplied with mast arm combinations as shown in the plans. All
mast arms shall be designed for a 60-pound luminaire having an effective projected area of 1.6 square feet.
d. Anchor Bolt Assembly. Anchor bolt assemblies for optionally designed poles shall be the some as those
shown herein.
. . . . . . . . SHEET 1 OF 4
5. Aluminum Pole Designs. Aluminum pole designs may be allowed, if aluminum poles ore permitted or required, oo
i | th + + t1i low. ® raffic
pending approval by the Deportment as outlined below ;’ Satoty
a. Meet all of the requirements stated above for optional steel pole designs and the fol lowing: ITexas Department of Transportation s",;",’,ﬁ,’;’i’d
1. Aluminum poles shall be fabricated in accordance with "Structural Welding Code-Aluminum” AWS DI1.2.
2. Aluminum pole designs shal |l use the same anchor bolt assembly and be subject to the same geometric
restraints aond other requirements for steel poles specified herein.
3. Aluminum poles shall be equipped with vibration mitigation devices, as approved by the engineer. ROADWAY
4, Pole components shall be constructed using the following material:
Shaft: ASTM B221 or B241 Alloy 6063-T6, ASTM B209 Alloy 5086-H34, ASTM B221 Alloy 6005-TS. ILLUMINATION
Base Flange: ASTM B26 Alloy 356.0-T6 or ASTM B108 Alloy 356.0-T6 (Yield strength test required).
Mast Arm Fitting: ASTM B209 Alloy 6061-T6 or ASTM B221 Alloy 6005-T5. POLES
Mast Arms: ASTM B241 Alloy 6061-T6 or Alloy 6063-T6.
Pole Cap: ASTM B209 Alloy 5086-H32 or ASTM B108 or B26 Alloy 356.0-T6.
Bolts: Stainless Steel AISI 300 series. Bolts threading into aluminum threads shall be treated with F! F’ ] - ]
anti-seize compound, Never-Seez Compound, Permatex 133K or equal. l ( ) S)
FILE: ip-19.d DN: CK: DW: CK:
6. Speciol Designs. Poles with architectural treotments shall meet the requirements shown elsewhere in the plans. ()TMOTHTWMGSHNOY e EU‘ WB‘ oy
7. Luminaire Mounting Height. Actual luminaire mounting height shall be the nominal mounting height given on . REvIstons 0183| 01] 049, etc.| SH 36, etfc.
RIP(2) for all pole-arm combinations except for poles with 4 ft. luminaire arms, which shall be 3'-0" lower 1219 DIsT COUNTY SHEET NO.
than the nominal height, unless otherwise shown or directed. BWD | COMANCHE, etc. 47
[
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SHOE BASE POLE TRANSFORMER BASE POLE CONCRETE TRAFFIC
BARRIER BASE POLE
SHOE BASE POLE TRANSFORMER BASE POLE
Luminaire Base Top Pole Design Luminaire Base Top Pole Design
Mg:?;#;\g Diameter | Diameter Le(r;gr*;h Thickness| Moment Mgg?;rwg Diameter | Diometer Le(r;g_;r*;h Thickness| Moment CONCRETE TRAFFIC BARRIER BASE POLE (CSB/SSCB)
(Nominal) (£1) (in) (in) (in) (K-f1t) (Nominal) (f1) (in) tin) (in) (K-f+) — C) Design Moment
Luminaire Base Top Length | Pole (k-f1)
20. 00 7.00 4,90 15.00 0.1196 1.1 20. 00 7.00 5.11 13.50 0.1196 7.1 Mounting Diameter | Diameter 9 Thickness
Height (in) (in) (f1) (in) |About & | Perp.
30.00 7.50 4.00 25.00 0.1196 13.2 30.00 7.50 4.21 23.50 0.1196 13.2 (Nominal) (f+) of Rail [to Rail
31.00-39.00| 8.00 [4.36-3.24 |26.00-34.00| 0.1196 | 20.7 31.00-39.00| 8.00 [4.57-3.45 |24.50-32.50| 0.1196 | 20.7 28.00 9.00 5.78 23.00 | 0.1196 10.3 13.2
40.00 8.50 3.60 35.00 0.1196 | 20.7 40. 00 8.50 3.81 33.50 0.1196 | 20.7 38.00 9.00 4.38 33.00 | 0.1196 6.6 | 20.8
50. 00 10.50 4.20 45.00 0.1196 | 30.3 50. 00 10.00 3.91 43.50 0.1196 | 30.3 48.00 10.50 4.48 43.00 | 0.1345 25. 1 30.5
GENERAL NOTES:
1. Designs conform to AASHTO Standard Specifications 4. For mounting heights between values shown in the 10. All poles, except Transformer Base Poles, shall have hand

for Structural Supports for Highway Signs, Luminaires,
and Traffic Signals , 6t+h Edition (2013) and Interim
Revisions thereto. Design 3-Second Gust Wind Speed
equals 110 mph with a 1.14 gust factor. A wind
importance factor of 0.80 is applied to adjust the
wind speed to a 25 year recurrence interval. Design
moments listed in tobles assume base of pole is

25’ above natural ground level,

2. Structures are designed to support two 12° Ilumingire
mast arms ond luminaires. Mast arms are designed to
support a 60-pound luminaire having an effective
projected area of 1.6 square feet.

3. Fabrication shall be in accordonce with the Specifications

and with the details, dimensions, and weld procedures
shown herein. Do not submit shop drawings for roadway
illumination pole assemblies fabricated in accordance
with the details, dimensions, and weld procedures shown
herein. Weld references call for preapproved weld
procedures which the Fabricator must obtain prior to
fabrication. Materials, fabrication tolerances, and
shipping practices shall meet the requirements of these
sheets and the Specifications.
fabrication toleronces, dimensions shall be within the
tolerances generally obtainable in normal fabrication
practice.

5. Unless otherwise noted, all

6. Steel

8. Alternate material equal

In the absence of specified 9. Lubricate and tighten anchor bolts,

tables, use base diameter and thickness values for
the larger height.

steel parts shall be
galvanized in accordance with Item 445, "Galvanizing."

poles shall be fabricated in accordance with Item
441, "Steel Structures." Longitudinal seam welds for pole
sections shall have 60% minimum penetration. All welding
shall be in accordance with AWS D1.1, Structural Welding
Code-Steel.

7. Two-section poles joined by circumferential welds will

not be permitted, unless otherwise shown on the plans.
Poles may be fabricated in two sections and field-
assembled by the lap-joint method. The two sections
shal |l telescope together with a lap length of not less
than 1-1/2 t+imes the shaoft diameter at the lap joint.

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

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

11.

12,

holes with reinforcing frames and covers.
shoe base poles,
mast arm unless otherwise noted on the plans.

For ground mounted
hand holes shall be placed 90 degrees to
For poles

mounted on a concrete traffic barrier with one Iuminaire arm,
hand holes shall be located 180 degrees from luminaire arm.
For poles mounted on a concrete traffic barrier with two

luminaire arms, all
the barrier.
or a retaining wall
traffic side of the pole,

hand holes shall be on the same side of
For poles mounted on a bridge |ighting bracket
lighting bracket, hand hole shall be on
at a height that will

clear the barrier.

The finished pole shall
of pits,

uniform finish free
Scratched, chipped,

have a smooth,

blisters, or other defects.

and other domaged galvanized areas on poles and mast

arms shall

be repaired in accordance with Item 445,

"Galvanizing. "

nominal

Pole length is based on a 5'-6"
luminaire arms have a 2'-6" rise. A pole with 4 ft.
arms will have an actual mounting height 3'-0"

4 f+t,
luminaire
less than the
length to meet

luminaire arm rise.

mounting height. Increasing the pole

the nominal mounting height is al lowed, but unnecessary unless
otherwise directed by the engineer.

13. Erect transformer base poles in accordance with sheet RID(1).

MATERIAL DATA
MIN.
ASTM
COMPONENT pEsIGNATION | %IELD
si)
A572 Gr 50,
A595 Gr A,
M A1011 HSLAS
Pole Shaft (0.14"/f+. Taper) Gr 50 CI 2()’ 50
or A1008 HSLAS
Gr 50 CI 2
A572 Gr.50, or
Base Plate and Haondhole Frame | A36 36
T-Base Connecting Bolts F3125 Gr A325 92
F1554 Gr 55, 55
Anchor Bolts A193-B7 or A321 | 105
Anchor Bolt+ Templates A36 36
A194 Gr 2H,or
Heavy Hex (H.H.) Nuts A563 Gr DH
Flat Washers F436
NOTES:
C)Z'—G" rise for 4 ft. luminaire arms.
®Before ovalized as shown on Concrete
Traffic Barrier Base Baseplate details,
Sheet 4 of 4.
®A1011 SS Gr 50 may be used instead of
HSLAS, provided the material meets
the elongation requirements for HSLAS.
POLE ASSEMBLY FABRICATION
DIMENSION TOLERANCE
Shaft length 1"
1.D. of outside piece .o "
of slip fitting pieces +1/8%, -1/16
0.D. of inside piece . "
of slip fitting pieces *1/32%, -1/8
Shaft diameter: other +3/16"
Out of "round" 174"
Straightness of shaft +1/4" in 10 f+
Twist in multi-sided shaft 4° in 50 ft
Perpendicular to baseplate 1/8" in 24"
Pole centered on baseplate +1/4"
Location of Attachments +1/4"
Bolt hole spacing +1/16"
SHEET 2 OF 4
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o (+2° -0° ) o . .
Arm Length 0% (+2;-0 V2" Dia. x 1Y, ¢ %, Dio. Hol
A325 Bol+t 2 9. Holes- " N @Any of the materials listed for plates may be used
2 Yrx 3" 1 }aNC ‘chpped Va" 5" Approx. X where the drawings do not specify a particular ASTM
— Approx. Hole reads Y n designation.
—~ in Pole :
we o gt Z v (Min. \ g (® A576 must be suitable for forging and also meet
strut R % "x 2" Min. & 2" M 8 ° I — — minimum tensile strength of 65 ksi, minimum yield of
/ ax. ‘ — gl 35 ksi, and elongation in 2 inches of 22 percent.
2" SCH 40 Pipe Removable plastic or T - —1 % A572, A1008 HSLAS-F, and A1011 HSLAS-F materi
" . I . ~“Yo ials may
o 2 %" 0.D. / galvanized metal E'?°°1'h - 5 ©hove’higher yield strengths but shall not have less
" g /, 200"t Vyr M ‘@ Arm Simplex P o3 elongation than the grade indicated.
0 -— 4 - /2 n.
= o X strut R %" /7 4 6" Yy Mox. Pole Simplex A @ Dimensional Iimits are given to show acceptable
. x 2" Min. /' / =72 . variation in design. All of a Fabricator’'s production
T < of a particular arm length shall have the same
+ 0 7, 74 — L dimensions within specified tolerances.
o a / - 2" Dia. Approx.
o g /A Y6 LA-1 ' Pprox (® Each pole simplex fitting shall be supplied
< n /, 7 UPPER SIMPLEX FITTING with 2 bolts and 2 lock washers of the
/ / size specified. The bolts and lock washers
p s SMOLER s POLE SIMPLEX DETAIL® e 1 Be eearad g e soja with the orher
f o 15" SCH 40 Pipe usset not shown tor clarity hardware items called for in the plans.
= T n
+ 1 %" 0.D. . " (® Proposed deviations in arm simplex dimensions or
© /) T A/§25D|'3°'|+x 1 Y2 5" Approx materials must be submitted to the Department
\ - o .
S Ve LA-1 %o ! %" Dio. for approval.
max =~ Approx. @A welded handhole frome is permissible. Maximum
of two (2) CJP weld splices is al lowed.
Lip = b: ,77 .
removed —\| YRS _4 3
- v
LUMINAIRE ARM i i 8 MATERIALS
] <t
-1 B . ASTM A27 Gr 65-35 or Gr_70-36, A148
Arm Simplex | & Pole or Arm Simplex | . 8o-50, A576 Gr 1021 (3),or A36
Pole Simplex o (Arm only)
P v | U ASTM A53 Gr A or B,A500 Gr B,
2 il - Arm Pipes A501, A 1008 HSLAS-F _Gr 50(6&), or
n %" | A1011 HSLAS-F Gr 50 ®
LOWER SIMPLEX FITTING L% "
LUMINAIRE ARM DIMENSIONS (Gusset not shown for clarity) T éz’;‘sz:"ﬂ;ggd@ ASTM A36,A572 Gr 50 §), or A588
Nominal . - " "
Arm Length Arm Length Rise SECTION B-B ARM SIMPLEX DETAIL® Misc. ASTM designations as noted
4 -0" 3'-6" 2'-6"
6'-0" 5'-6" 5'-6"
8'-0" 7 -6" 5'-6" LA-3
10 -0" 9'-6" 5'-6" $yp
12 -0" 1" -6" 5'-6" y
" Min
/Gusse-r =
Plate N
ARM ASSEMBLY FABRICATION
DIMENSION TOLERANCE ‘
- SIDE ELEVATION SECTION C-C
Arm Length +1
Arm Rise 1" SIMPLEX ATTACHMENT DETAIL
Deviation from flat 1/8" in 12" 13 UNG
. " -
Spacing between holes x1/32" Pole Top Cap to be grounding \F,;g:? Tube - ~— 3/8" SHEET 3 OF 4
gray iron casting ¥, & 2 lug N protrusion %@ Traffic
(A48 Class 301, 16 (typ) - Safety
Z({i‘ﬁcd ;\?Igss:\icl)ng) - I Texas Department of Transportation Division
or Aluminum ' Stainless Steel e S \" T;b? Thk.
Set Screws - - L */e
it | ) ROADWAY
) (2) /4" -20 UNC
5 o Heod e ILLUMINATION
I
"J" or "C" Hook r N
for wiring and ﬁ%e | Screws POLES
Eondlmg '/Iz"Gdldo. y Clip Handhole
ommercia rade 1" Min. Cover
Hot Rolled Bar 12 Gauge RIP(3)-]9
H.R. M. S. FILE: rip-19.dgn DN: ‘CK: ‘DW: cKs
ELEVATION SECTION @TXDOT January 2007 CONT [SECT J0B HIGHWAY
. REVISIONS 0183/ 01| 049, etc. | SH 36,etc.
DIST COUNTY SHEET NO.
POLE TOP HANDHOLE 1218 BWD| COMANCHE,etc. | 49
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No warranty of any

TxDOT assumes no responsibility for the conversion

LP-1

Tube
Thk.

Bolt
Circle

£ Handhol e\\‘
-~ - B

Pole Base
Dia. +/"

Bolt Hole
Diameter

Thick

Boseplate

¢ Mast
~ Arm(s)

Rodiused or

Chamfered
Corners

SHOE BASE
BASEPLATE

SHOE BASE BASEPLATE TABLE

MOUNT ING

HE1GHTS | BOLT

SQUARE
(nominal) CIRCLE

THICK

BOLT HOLE
DIAMETER

20°- 39’ 13" 13" 1 V"

1 Yo"

40 15" 15" 1 Ve

1"

50 15" 15" 1"

1Y

LP1 tibe Thkd 1 Yo"
Ve "
— 7 A

Baseplate

L"'2>m>®

€ Mast Arm(s)
Thk. P
Di B 1 5" Dia.
rm. Bolt Hole
: (4 Req’ d)

O 11
{P 42 =
) O

Dim. A

0O

=

& chdholed/‘//////l/'/j12 B

19-5 %"

CONCRETE TRAFFIC

BARRIER BASE

BASEPLATE

CONCRETE TRAFFIC BARRIER
BASE BASEPLATE TABLE

MOUNT ING
HEIGHTS
(nominal)

POLE DIA.@ DIM. A DIM. B

28’ - 38° g 7" |/4|| 10"+ |/4||

48" 10 Yo" 7hs Uyt 13"+ Yy

(4) Hex Head
Bolts with H.H.
Flat Washer,
Washer, &

Connecting Washer

LP-1
e

Thick

Transformer
Base (See

Transformer
Base Detail)

Baseplate

Bolt Circle

Pole Base
Dia. +Yg"

\LRodiused or

Chamfered
Corners

TRANSFORMER
BASE BASEPLATE

(H. H.)
Nut,
Lock

TRANSFORMER
BASE TABLE

GENERAL NOTES:

TYPE

TOP BTM.
B.C. B.C.

A

15" |17 Va"

Vo' thk

Hold-down

Washer

DETAIL A

Lock
Washer

I~

Anchor Bolt

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
D&fi 4ALS 15 eAgead \IT 9then ) fqrgafgnor for incorrect results or damages resulting from its use.

T: \BWDDSGTEAM\ _Design Projects\Eos+t|1and\0288-03-033 SH 16 RTZ\4.

12/29/2020 1:00:54 PM

DATE:
FILE:

Minimum 4" Thick
(4) Anchor Bolts with }
(2) H.H. Nuts, (2) Flat
Washers and (1) Lock
Washer at top per bol+t

with upper end galvanized
at least 11",

Template
Minimum 3" Thick%

(8)H.H. Nuts

Center Hole
Diameter

2x Anchor Bolt
Diameter

(A.B.) Dia.

5y2 "
30"

4"

Bolt Circle
Diameter

Bolt Hole Dia.

Minimum 4" Thick

(4)~1 4" Anchor Bolts
with(2) H.H. Nuts, (2)
Flat Washers and (1}
Lock Washer at top
per bolt with upper
end galvanized at

least 12", x
Minimum 3" Thick

(8)H.H. Nuts

4Y2"—

1 V"
Dia.

-2 %

4" 5"
35" for CSB ‘

U

of — ¢

12"X 7" Center
Opening

CONCRETE TRAFFIC BARRIER

O
=,

© S

|
17-6"

TEMPLATE

MOUNT ING
HEIGHTS
{nomingl)

20' - 39’ 13" 13

TRANSFORMER BASE BASEPLATE TABLE

Lock

Washer

Flat

Washer 4.

Connecting

Washer

1.

13" 14" 2.

For mounting heights between those shown in
the table, use the values in the table for
the larger mounting height.

Al|l breakaway bases shall meet the breakaway
requirements of the AASHTO Stondard
Specifications for Structural Supports for
Highway Signs, Luminaires ond Troffic Signals,
6th Edition (2013) and Interim Revisions
thereto, and shall have been tested by
FHWA-agpproved methods. All bases shall have
been structurally tested to resist 150% of
the design moment.

Transformer bases shall be cast from aluminum,
ASTM B108 or B26 Alloy 356.0-T6, or other
material approved by the Engineer. Four Hex
Head (H.H.) bolts with four H.H. nuts, four
lock washers, four flat washers,ond connecting
ond hold-down washers as recommended by the
manufacturer, galvanized to ASTM A153 Class C
or D, or B695 Class 50, shall be provided with
each transformer base for connecting the pole.
Bolts shall be ASTM A325 or approved equal.
Nuts shall be ASTM A563 grade DH galvanized.

Bases shall be stamped, incised or by other
approved permanent means, marked to show
fabricator’s name or logo, aond model number.
Such information shall be ploced in @ readily
seen location, inside or outside the base,
but shall not be placed on the door.

Doors for transformer bases shall be made of
plastic, fiberglass or other non-metallic

BOLT CONNECTING | BOLT HOLE

CIRCLE | SQUARE BOLT DIA. | DIAMETER

THICK

TRANSFOMER

DETAIL B

BASE TYPE

1 V" ' 1 V" A

a0° 15" 15" 1 V" 14" 12" B

Top Bolt
Circle
(B.C.)

material

bolts.

Transformer bases shall

approved by the Engineer and shal |

be attaoched with stainless steel screws or

be cleaned
by grit blast cleaning after heat treatment.
Certification by the manufacturer of heat

50° 15" 15"

12" R 12" B

35" for SSCB

1 §/|5 " Dia.
Bolt Hole

BASE ANCHOR BOLT ASSEMBLY

SHOE BASE
ANCHOR BOLT ASSEMBLY

SHOE BASE ANCHOR BOLT ASSEMBLY TABLE TRANSFORMER BASE ANCHOR BOLT ASSEMBLY TABLE
MOUNT ING BOLT MOUNT ING BOLT

A.B. CTR. HOLE | BOLT HOLE A.B. CTR. HOLE | BOLT HOLE
TS | Dia|pS A ER| DIAMETER | DIAMETER bty | Dial [pSARCLE | DIAMETER DIAMETER
207-39" | 17| 13" TE 1 Ve " 20- 390 | v [ 14 12" 1 Vi "
a0 -50" 1 va] 15 12 Vs 1 %" 40°- 50" |1 Var| 17 Vi 14 ¥, 1 %"

Anchor Bolt (A.B.) Dia.

Minimum 2" Thick
(4) Anchor Bolts with %:::
(1) H.H. Nuts, (1) Lock
Washer and (1) /"
Hold-down Washer at top
per bolt with upper end
galvonized ot least 9 Y,".

Template

Minimum 3" Thick%

Nuts for

(8)H.H. Nuts
only.

Bolt Circle
Diameter

Center Hole
Diameter

2x Anchor Bolt
Diameter .
Bolt Hole Dia.

TRANSFORMER BASE
ANCHOR BOLT ASSEMBLY

—Provide Bottom

instal lation

treatment shall be furnished with transformer
bases. The certification shall show the metal
alloy and temper and that the base meets those
requirements, chemical and physical. The
certification shall also show the material ASTM
specification. Transformer bases shall be cast
with a removable tab bar for moterial testing.
Some bars may have been removed by the
manufacturer for testing.

NOTES:

O
— @

Anchor Bolt Templates do not need to be
galvanized.

Pole diometer before ovalized.

ANCHOR BOLT FABRICATION
TOLERANCES TABLE

Bottom DIMENSION TOLERANCE
o1t e s
(B.C.) Threaded length A
BOTTOM PLAN Galvanized length (if required) x
Access Door
Approx. 9"x 11" SHEET 4 OF 4
Door Fastener ® Traffic
1/4"=20UNC x 1" g Sarety
hga dsl.ag.l THex _see I Texas Department of Transportation s,;",’,ﬁ,’g:’d
w/ Clip Detail B
Transformer
Base ROADWAY
V5" -13UNC POLES
Tapped thru
hole fgr See
grounding Detail A RIP(4) _]9
ELEVATION FILE: rip-19.dgn ON: ‘cx: ‘DW: cKs
@©7TxDOT  Jonuary 2007 CONT | SECT JoB HIGHWAY
’][‘RANSF()RMER BAS]E . REVISIONS 0183/ 01| 049, etc.| SH 36, etc.
DIST COUNTY SHEET NO.
DETAILS 1e1e BWD | COMANCHE, etc. 50
30




No warranty of any

TxDOT assumes no responsibility for the conver-

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

The use of this staondard is governed by the "Texas Engineering Practice Act".
Design\Standards\|um-a. dgn

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

12/29/2020 1:04:51 PM
FILE: T:\BWDDSGTEAM\x*Design Projects\East1aond\0288-03-033 SH 16 RTZ\A4,

DATE:

MATERIALS

9'-6"*1" (10’ Nominal Arm Length) . ASTM A27 Gr.65-35 or A148 Gr.80-50
Pole or Arm Simplex ’
7°-6"t1" (8’ Nominal Arm Length) P A576 Gr.1021 (3, or A36 (Arm only)

0° (+2°,-0°) \0' (+27,-0%) . ASTM A53 Gr.B, A501, A1008
o jr L Arm Pipes HSLAS-F Gr.50 @), or A1011 HSLAS-F Gr.50 @)

= I
S a" |Min. straignt

!
8" w Arm Strut Plates @ |ASTM A36, A572 Gr.50 @), or A588

Strut R % "x 2" Min.— A

. length
2" Max. ‘ length ‘ Misc. ASTM designations as noted

7,

Removable plastic or

2" SCH 40 Pipe Removable plastic or Strut B % "x 2" Min.
galvanized metal cap

2 %" 0.D. galvanized metal caop
/| // 2" SCH 40 Pipe
E-I-;u-l— / 2'-0"% Yo" Min. 2 %" 0.D.
6 "x 2" S et ‘ vy ou
: 2'-6"* 15" Max. Strut B % "x 2
Min. /, /) 2 () Min.

7 /)

A , Y6

R, J (@ Dimensional Iimits are given to show acceptable
2'-3"t 15" Min. variation in design. All of a Fabricator’s production
3-0% Yyt Mcx.ﬂ @ of a pgr-ricu!or_orm length shall have the same

. dimensions within specified tolerances.

rree
5 -p"t]"

@Any of the materials Iisted for plates may be used
where the drawings do not specify a particular ASTM

LA-1 designation.

€ Bolt Holes
Simplex fitting
€ Bolt Holes
Simplex fitting

@ASTG must be suitable for forging and also meet
minimum tensile strength of 65 ksi, minimum yield of
1 " SCH 40 Pipe 35 ksi, ond elongation in 2 inches of 22 percent.

/ (YA .
1 SCH 40 Pipe
/ Y/ ip 1 %" 0.D.

/) 1 %" 0.D. (@ ASTM A572, A1008 HSLAS-F, and A1011 HSLAS-F may
have higher yield strengths but shall not have less
elongation than the grade indicated.

/4 LA-1
Ya

17-6"* %2"
1" -6" *! 2"

GENERAL NOTES:

8-FOOT LUMINAIRE ARM 10-FOOT LUMINAIRE ARM

Design conforms to 1994 AASHTO Standard
D I RECT ATTACHMENT Specifications for Structural Supports for
. . Highway Signs, Luminagires, and Traffic Signals
€Y Dia. A307 Bolts ] '3'0- A307 Bolts DETA I L and Interim Revisions thereto. Design Wind
2 at 4" c-c each side 2 at 5" c-c each side Speed equals 90 mph plus a 1.3 gust factor.
4 bolts & 4 lock 4 bolts & 4 lock Arms are designed to support a 60 Ib. lumingire
washers per clamp washers per clomp having an effective projected area (octual area
times drag coefficient) of 1.6 sq. ft.

Materials and fabrication shall be in

accordance with Item 686, "Traffic Signal Pole
; i Assemblies (Steel)" and with the details,
a i O dimensions, and weld procedures shown

R ——— 1 A herein. Weld references call for preapproved
mAEL/R weld procedures which the Fabricator must
i S/ | € Y»" Dia. Holes- obtain prior to fabrication. In the absense of
S - 13NC T d /o specified Fabricaton tolerances, dimensions
‘ appe Y/a 4" shall be within the tolerances generally

= \é‘g qA\. = Threads ¥e " obtainable in normal fabrication practice.
S e L . QL
1 " . 1 " " . n =
B V2" Dia. x 1Y i Y2" Dia. x 1 Y> N Unless otherwise noted, all parts shall be

A325 Bolt A325 Bolt _ galvanized ofter fabricotion in occordance with
(2 per fitting) (2 per fitting) ‘ Y, — \ J Item 445, "Galvanizing".

=N
" 3
: &

]"il/z"

'_ - 4 K

\

|

|
7z

5" Approx.

Clamp Clamp
R Ya" x 6" R 3g x 7"
A572 GR 50 A36 Field cut

LA-2 LA-2 hole in

Ya A Vs pole ——_ |
CLAMP ATTACHMENT CLAMP ATTACHMENT

DETAIL NO.1 DETAIL NO.?2
(HALF SECTION) (HALF SECTION)

G\

1

5" Appox.

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.

Field cut
hole in

pole \

Smooth -1 —
Lip :

Eoch 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
LA-3 ), € 54" Dia. A307 Bolts shall ship the clamp assembly securely attached

'/a - 1/ " s s Clamp 1
€ %" Dia. A325 Bolts LA-3 %V 6" i gglisﬁ& 4c I%cekcch side n n POLE S IMPLEX DETA I L to the pole at the location shown on the plans.
2 bolts & 2 lock washers per clamp If clamp assemblies are ordered without

washers per clomp7 UPPER SIMPLEX FITTING UPPER SIMPLEX FITTING poles, the Fabricator shall ship one upper and

Lock Washer
(2 per fitting)

Arm Simplex

Lock Washer [
(2 per fitting)

Arm Simplex

NN\ B AN

2" Dia. Approx.

Pole Simplex Pole Simplex

one lower clamp assembly together in a single

- . 5" Approx. package, including all nuts and washers
X \ S N %" required for the clomps and simplex fittings.
:1 ‘ (95 | o - V2" Dia. x 1 /2" —pu Y2" Dia. x 1 '" max 1 %" Dia. Approx.
N | & - A325 Bolt A325 Bolt
ik & T (2 per fitting) (2 per fitting)
=51 N Y A N - 1. : =t Texas Department of Transportation
%" Dia. x 1" n el E Lip R B o y 4 Traffic Operations Division
« X L —] — ]
LI TN\ o gk ) Fenoves - - 3 STANDARD ASSEMBLY
Pipe T ] o r(ler[;ovedf¢ Izc2>ck woit‘i:' ) I?c2>ck WO?E:_ , 7 {, DRAW[ NGS FOR LUM I NA l RE
Clamp 7 N I cm[?l . per fitting per fitting =
R %" x 5" R %" x 6 Arm Simplex Arm Simplex 0 SUPPORT STRUCTURES
A572 GR 50 A715 GR 50 % 1
LA-2 v J 7 LA-2 Cl:nc])ple Simplex Pole Simplex Yy ARM DETAILS
! u n %" || -
CLAMP ATTACHMENT CLAMP ATTACHMENT LOWER SIMPLEX FITTING LOWER SIMPLEX FITTING L Y6 " LUM A 12
DETAIL NO. 3 DETAIL NO.A4 B ©TXDOT August 1995 DN: LEH [oc oy Jomirm ok tes
(HALF SECTION) (HALF SECTION) 5:% REVISIONS CONT_|sEeT Jo8 HIGHWAY
SECTON A-A SECTON B-B ARM SIMPLEX DETAIL = 0183 01 049, etc. | SH 36, .
BWD | COMANCHE, etc. 57
129




No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
D& LS 1xransiead \tFiRiben, fRfmats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

GENERAL NOTES: _

1. Details show a typical warning sign with two flashing beacon heads, O
other arrangements are possible. When only one beacon is required, 12" Beacon
instal | the upper beacon. w/ Visor

(See Note 6) ———»

2. See [tem 685, "Roodside Flashing Beocon Assemblies" for further

requirements. Sign (See Note 3)

17 -0"

3. See SMD standard sheets for lateral and vertical clearances and sign
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 Shaft 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 domage to

Screw-In Type Anchor Foundation as per manufacturer’s recommendations. conductors. (See
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

is not required for solar powered flashing beacon assemblies. M

5. When used, provide Screw-In Type Anchor Foundations as shown on TxDOT's
Material Producer List (MPL) in the file "Highway Traffic Signals". O

o

6. Install beacon heads as shown here, as shown elsewhere on the plans, or N
as directed. Use hardware specifical ly designed for mounting beacon . T
heads on poles. -

4 'Y/ outer dio._ ®

7. Conduit in foundation and within 6 in. of foundation is subsidiary to ?g:; ﬁ;‘:'g'g;’m pipe 5

the Item 685, "Roadside Flashing Beacon Assemblies." :‘
[}

8. Unless otherwise shown on the plans, pole shaft shall be one piece, « <z —Frangible
Schedule 40 Aluminum pipe, ASTM B429 or B221 (Alloy 6061-T6 only). Breakaway - Slo Pedestal
Aluminum conduit will not develop the necessary strength and will Electrical < gl Pole Base

Connectors E = | €
not be al lowed. (See Note 10 : ° ° {See Note 9
and detail) /‘ *F Q ~la

9. Per monufacturer’s recommendations, engage all threads on the pedestal ~
pole base and pipe unless the pipe is fully seated into base. In high See Note 13\1 15" Flush (0,+1/2")
winds, use a pole and base collor assembly to add strength and prevent |
loosening of connection. AT " K s 77777 T

10. Provide single pole non-fused watertight breakaway electrical connectors for EZLQQZ‘:@T;: L 18" min. 18" min.
frangible pedestal pole bases, as shown on TxDOT’s MPL in the file "Roadway Screw-In Type 6" Conduit
Illumination and Electrical Supplies." Approved models are |isted under Anchor Foundation ; L
Item 685. For ungrounded (hot) conductors, install a breakaway connector (See Note 4)
with o dummy fuse slug). For grounded (neutral) conductors, install a
breakaway connector with o white colored marking and @ permanently installed
dummy fuse (slug). Conduit to B g s B S E,

Flasher Cabinet
. . and/or Electrical 5/8" X 8 Ground Rod 4

11. Provide clearance as shown above the sidewalk or pavement grade at the edge Service (See Note 7) /Copper‘ Clad A
of the road. When o bottom beacon is not used, mount the bottom of the sign (Size as Shown on Ground Rod
ot least 7 f+. above the sidewalk or pavement grade at the edge of the road. Layout Sheets) (See Note 12)

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

NV

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

:50 PM

11

1:

T: \BWDDSGTEAM\ _Design Projects\Eos+t|1and\0288-03-033 SH 16 RTZ\4.

12/29/2020

DATE:
FILE:

FRONT SIDE

Line Side = @— — — - - - - - - - — — _ _

peti | 00351
onductors onductors -
\\/\ [ : Conduct ;ﬂ Opg;’gfggns
/ ; L T S ‘ / I Texas Department of Transportation s",;",’,ﬁ,’gi’d
From : | ]  Jno» ‘ To Flashing
F Io§her | I eacons
i ; i B a1 <Cllg—[ T ROADSIDE FLASHING
— o e | e | | BEACON ASSEMBLY
S J
Conductor RF BA' ] 3
NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS B s e e P [ 00
NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS EXPLODED VIEW T T TR
e " BWD| COMANCHE, etc. | §2
EnCE|




No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

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.

l*=—Solar Panel Solar Panel
(See note 15)

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

connector where
cable enters pole.

ETUse CGB type

12" LED Beacon
w/ Visor —  »

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

SIGN (See Note 3)

1'-0"
=%
J—

4., Use either a Screw-In Type Anchor Foundation or o Drilled Shaf+t
Foundation as shown elsewhere in the plans. When plans require a
Drilled Shoft Foundation, see standard sheet TS-FD. Install the

. . . . . I
Screw-In Type Anchor Foundation as per monufocturer’s recommendations. RUbﬁe: Drill pole for wire ! < Cabinet for Flasher
On a slope, install one edge at ground level. Screw-In/Drilled Shaft gaske entry, remove any 8 Controller/Solar
Foundotion is subsidiary to Item 685. Installotion of o ground rod burrs or rough edges Control Unit /

|
that may cause damage I Botteries(when
to conductors. 1 required). Mount
bottom of cabinet
9 ft.- 6 in. above
1 grade ( + 6 in.)

is not required for solar powered flashing beacon assemblies. Cable

clamp
or CGB
connector

5. When used, provide Screw-In Type Anchor Foundations as shown on TxDOT’s
Material Producer List (MPL) in the file "Highway Troffic Signals".

6. Use moterials specifically designed for attaching cabinets, beacon
heads, solar panels, etc., to poles.

Back of
cabinet

7. Install beacon heads as shown here, as shown elsewhere on the plans, or
as directed. Use hardware specifically designed for mounting beacon heads
on poles.

Pull conductors to remove slack in

run between cabinet and ground box. Clamp
cable at conduit end in ground box
and in cabinet at entry as shown.

8. Conduit in foundation and within 6 in. of foundation is subsidiary to
the Item 685, "Roadside Flashing Beocon Assemblies. "

Drill pole for wire

entry, remove any

burrs or rough edges
that may cause damage
to conductors.

17-0"

9. Per monufacturer’s recommendations, engage all threads on the pedestal
pole 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.

12" LED Beacon
w/ Visor

. . . . 4 1/2 " outer dia.
10. Provide single pole non-fused watertight breaokaway electrical connectors for cast Aluminum p;pe 7' Min.

frangible pedestal pole bases, as shown on TxDOT’s MPL in the file "Roodway (see note 14) A,
[1lumination and Electrical Supplies." Approved models are |isted under

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

Frangible Battery

Pedestal
Breakaway Pole Base

. . . lectri |
11. Install the botteries in o battery box. Place the batteries on o ¥g " Eoﬁzeg;ggs (See Note 9)

thick plastic sheet and connect together. Place a plastic cover (battery (See Note 10
bell jar) over the top of each battery ond secure the bottery bell jor and detail)
to the battery with a strap. The batteries, bell jars, straps and ¥ "
plastic sheet are subsidiory to the Item 685, "Roadside Flashing Beacon
Assemblies."” When required, install batteries in the flasher cabinet.
Wire batteries occording to manufacturers recommendations. Provide the T
number of batteries as required by the manufacturer.

@
o]
=
I
(0]
B}
<
Min. (See note 13)

Strap

Min. (See Note 13)

7 -0"

S Note 16 rf |l~——Frangible Pedestal
" ee Note
15 rF|ush (0, +1/2") . { Ses Note 9

\

7 -0"

BN

T T e

=— Ground Box- (Type-
Battery Box)with Hardware to attach

apron. (See note 12) bose - 4 Ea.
P 1" X 4" Grade 5

. Carriage Bolts
[=—9" Gravel fill

Conduit opening
. . 2 %" Wide
Bushing with (both sides)

grommet

12. See standard sheet Electrical Details (ED) for odditional requirements
regarding the installation of ground boxes/battery boxes, conduit, and
cabinets.

Drilled Shaft &\
Foundation or
Screw-In Type U
Anchor Foundation

(See Note 4) ———

13. Provide clearance as shown above the sidewalk or pavement grade at the
edge of the rood. When a bottom beacon is not used, mount the bottom of
the sign at least 7 ft. above the sidewalk or pavement grade at the edge
of the road.

5 -g"

Min. 1"
Schedule
40 PVC

8 in. (Sch. 40)
Pipe Shaft Dig. ———

=_
13" Dia. Helix/'& = -
(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. ==

15. Orient solor 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. FRONT

or CGB S I DE

connector —

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

PM

:01

1:14
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

GENERAL NOTESS Rubber

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.

*=—12" LED Beacon
w/ Visor

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

‘I:_ou

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

SIGN (See Note 3)

4, 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 o 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
flashing beacon assemblies.

Solor Panel
(See note 17)

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 pole.

6. 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

at least 7 ft. above the sidewalk or pavement grade ot the edge of the road.

7. Use materials specifically designed for attaching cabinets, beacon heads,
solar panels, etc., to poles.

Min. 1"
PvC
conduit

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

”,_0"

8. Conduit in foundation ond within 6 in. of foundotion is subsidiory to the
Item 685, "Roadside Flashing Beacon Assemblies. "

. . <— 12" LED Beacon
9. Per monufacturer’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.

10. Install beocon 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.

nN tor
l« 4 1/2 * outer dia. gonnecto

cast Aluminum pipe
(See note 16) ~—Cabinet for Flasher
Controller 7/ Solar
Control Unit /7 Botteries

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

12. Provide single pole non-fused watertight breakoway electrical connectors for
frangible pedestal pole bases, as shown on TxDOT’'s MPL in the file "Roodway
I1luminotion and Electrical Supplies”. Approved models are |isted under

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

. (See note 6)

Mi

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

fuse (slug).

. above grade.
Frangible 1
Pedestal

Pole Base I
(See note 9) n .
Breakaway . I See Detail A

13. Install the botteries in o bottery box. Ploce the batteries on a 3/16" thick Electrical ~ ,—See note 18 Hardware to Attach . Ground Box -
plastic sheet and connect together. Ploce a plastic cover (battery bell jar) Connectors P Bose - 4 Ea. EHE See Detail C (Type-Battery

Min. (See Note 6)

7°-0"
_o"

Battery
cover

d

18" min.

o

<

(o]
!
\ .

== -

[

Hardware to attach
base - 4 Ea.
1" X 4" Grade 5

the following table to determine the wire size from cabinet to beacons.

5 -0

over the top of each battery and secure the bottery bell jar to the battery (See Note 12 (/ 1" X 4" Grade 5 M . Box with
with a strop. The batteries, bell jars, straps ond 3/16 " plastic sheet are and detail) 15 . Corrioge Bolts See Detail B apron) (See il Batt
subsidiary to the Item 685, "Roadside Flashing Beacon Assemblies." When Flush (0, +1/2") I note 14) H attery
required, install batteries in the flasher cabinet. Wire batteries according { £ ﬁ\\\
to manufacturers recommendations. Provide the number of batteries as required T 777 =777 7 A 7 T g o VA T 7 T 4 g i T J Strop
by the manufocturer. Drilled Shaf+
14, See standord sheet Electrical Details (ED) for additional requirements Eound?';'ofr‘ or PVC—l ¢ / _
regarding the installation of ground boxes/battery boxes, conduit, and cabinets. crew-1In Type N ]
Anchor Foundation =
. (See Note 4) —— . . m
15. Unless otherwise shown on the plans or recommended by the manufacturer, use (:057:“‘“.r Opening ] Include when :
2 %" Wide 4///’ plans require \7 DETAIL C
(both sides) batteries to 9" Gravel
. be installed fill
8 in. (Sch. 40) in battery
Pipe Shaft Dig.—— ground box.

8 in. (Sch. 40) H
Distance from Cabinet Minimum Required Pipe Shaft Did.—»| Carriage Bolts
to Beacons (ft.) Wire Size (AWG) Min. 1" Schedule

0 - 35 #14 13" Dia. Helix 40 PVC to cabinet

35 - 160 ::2 (3/8" Plate)——==—==___ (See note 15) 13" Dia. Helix
60 - 100 0 (3/8" Plate) —— =

> 100 #8 ‘1]5 I

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, Orignf solar panel for optimum exposure to sunlight Eche to the south). Prior
I%P?ﬂ?ﬂ%&ﬁ?gmf@%R?éﬁiﬁ;éfﬁHiﬁéﬁﬁﬁtﬁﬁxﬁﬁ& DETAIL FOR SOLAR PANEL, CABINET, AND BATTERIES LOCATED
e D OUT OF CLEAR ZONE ON SEPARATE ALUMINUM POLE ASSEMBLY

18. Ensure height of conduit is below top of anchor bolts. gco o Traf{[c
= perations

Division

PM

:21

1:16
\BWDDSGTEAM\_Design Projects\Eost|and\0288-03-033 SH 16 RTZ\4. D&SidAis1waaeend \kpi3bes, fenots or for incorrect results or damoges resulting from its use.

12/29/2020

T

DATE
FILE

I Texas Department of Transportation Standard

Line Side
Insulated

I
|
Conductors
IRVARN
|
|
|

Load Side

1 Bbehobe SOLAR POWERED ROADSIDE
1 / a1 ] = e FLASHING BEACON ASSEMBLY

S I T
Botrery u/ S 5 Copimer | ‘ | ‘ DETAILS (ALUMINUM)
- SPRFBA (3) -13

,,,,,,,,,,,,,, FILE: spb3-13.dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT

NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS ©Tx00T_ Moy 7003

NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS EXPLODED VIEW o B R

DIST COUNTY SHEET NO.
3-13

BWD | COMANCHE, etc. 54

50




CSJ: 0183-01-049

I[TEM

CODE

DESCRIPTION

UNIT

QUANT.

6056

6001

PERFORMED IN-LANE

(TRANS) RUMBLE STRIP

LF

80.0

RUMBLE STRIPS

EXIST. FLASHING STOP AHEAD

STA.14+67

RUMBLE STRIPS

s\sh36lntersection.dgn

12/29/2020 11:03:54 AM

DATE:
FILE: ..

01/22/2021

SH36 @ US 67
PAV MRK

LAYOUT
SCALE 1" = 50°

©z02

M Texos Deporiment of Transportation”
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DISCLAIMER:

STANDARD PATTERN

GENERAL NOTES

1.

Transverse or in-lane rumble strips should only be used at high

~C / \ incident and special geometric locations. These special geometric
§° _7 N locations may include: approaches to rural, high speed signalized
« P T TS T T T T T T S - - - === - = or Stop -controlled intersections with sight restrictions ond/or
o¢ - _ - high crash rates, approoches to unexpected urban intersections,
76 . - - I approaches to newly installed Stop or signalized control led
coo e - . .
o v -~ intersections, approaches to toll plazas, approaches to hazardous
Lo 7 - . . .
5w 4 - . 6" minimum hor izontal curves, and approaches to railroad grade crossings.
=0F / Phd ~ 2’ desired —»‘ ’<—
285 / -, 2. When used, the rumble strips shall be placed 200 feet prior to and
o / e I ofter the placement of the warning device.
.4
: - / /o ________ S
§-:§ / P ' _ - 3. The use of rumble strips should not be widespreod or used
Pt | y 4 -~ indiscriminately.
guo3 Z _ - —
T I 4 I i i
bad 71 P 6" minimum 4. Preformed black raised rumble strips should be used. They should
Cla / - 1’ desired be installed in accordance with the manufacturer’s recommendations.
a_ o , | e from 6" minimum
[ )= ] 7 . . .
8;% / I e centerline % 1" desired I~ 5. A list of opproved, preformed roised rumble strips con be obtained
1N o ! I EE— from the Troffic Operotions Division.
[T R= R / |
cwo /7 . .
28w / | / 6. Consideration should be given to noise levels when in -lane or
St / I ; transverse rumble strips are installed near residential areas,
gSE’: / | / schools, churches, etc.
X0
R / / I . - i
2 . ' Edge |ine 7. The use of the "Rumble Strips Ahead" sign may be used in advance
T.5 / / or edge of . . . C
05 ® / ' / ‘ 4 ‘ ‘ 4 ‘ pavement of in -lane or transverse rumble strips, based on engineering
£35 / | / I 1 | judgement. This sign is typically not necessary for rumble strip
~a 8 / Iy instal lations built to the guidelines on this stondard sheet. When
o5 Iy used, this sign should be spaced in advance of the rumble strips
855 ! Iy based on the guidel ines for advance placement of warning sign
§3‘: ! — included in the "Texas Manual on Uniform Traffic Control Devices".
>00 I I
oa |I
oL w |
ma% 1 1]
S
o ® I
L Ot
[} M
DL &=
cow
Ow L.
2
b B ﬂ
[o]
258
+.B 8. Consideration should be given to bicyclists. A 12 inch gap from the
%2 edge |ine may be used to accommodate bicyclists when a usable shoulder
g§ is not available. Additional gaps in the in -lane or transverse rumble
58 ALTERNATIVE PATTERN strips are not recommended since they could cause motorists to swerve
2.-2_9 to avoid the rumble strips.
I—U%
.E.% ﬂ 9. Other signs can be used as conditions warrant.
X
[=)
z ]
N
ox W1-2R
© I X
T Rumble 1
n Strips |
" —_
S —— Wi-1R I
1 — —
3 ——
2 3 6" minimum |
& _ 2’ desired ——1 }«
o
Z P |
o
2 ﬂ o w2-4 6" minimum
° ~ 1’ desired
-'u-) b 3 from centerline —= ’4— _
o]
w P
% I 6} minimum » Traftic
o - ! 1 desired g Operations
[¢] . Division
o W3-1 I Texas Department of Transportation Standard
2 - |
)
& ﬂ b See note 9
= Q |
25 g | TRANSVERSE OR
o'n * 4’ q°
me \ (I -
&9 l«<—Edge |ine lN LANE
-4 [ I or edge of
-'—'E [ pavement RUMBL E STR l PS
gs _— RUMD | € % Adjust if plocement
<34 — interferes with L]
N ﬂ Strips driveway or RS (5) - ] 3
g; intersection. FILe: rs(5)-13. dgn ov: TxDOT_Jexs TxDOT Jon TxDOT_cks Tx0OT
‘_:": © TxDOT April 2006 CONT | SECT JoB HIGHWAY
[ REVISIONS 0183/ 01| 049, etc. | SH 36,etc.
i 2-10 DIST COUNTY SHEET NQ
= 10-13 :
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7:50: 39 PM
. \SIGN_LAYOUT_SH16@FM8. dgn

171972021

FILE: ..

DATE:

HIGHWAY

R1-1 (48"X48")
W3-1

CROSS TRAFFIC
PROP 48" X 48" DOES NOT STOP W4-4P (36"x18") |

[] O PROP 48" X 48"

e PI

RUMBLE STRIPS

CSJ: 0288-02-032
DESCRIPTION UNIT QUANT.
636 6001 ALUMINUM SIGNS (TY A) SF 68.5
<||> 644 6076 REMOVE SM RD SN SUP&AM EA 2.0
6056 6001 PERFORMED IN-LANE (TRANS) RUMBLE STRIP LF 80.0
01/22/2021

HIGHWAY
INTERSECTION
AHEAD

SH16 @ FM2861

SIGN
LAYOUT
N. T.S.

©202

l Texas Department of Transportation®

O

CONT | SECT JoB HIGHWAY
0183 01| 049, etc. | SH 36, etc.
DIST COUNTY SHEET NO.
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REQUIREMENTS FOR RED BACKGROUND

REGULATORY SIGNS

(STOP, YIELD, DO NOT ENTER AND
WRONG WAY SIGNS)

REQUIREMENTS FOR WHITE BACKGROUND
REGULATORY SIGNS

(EXCLUDING STOP, YIELD, DO NOT ENTER AND
WRONG WAY SIGNS)

No warranty of any

TxDOT assumes no responsibility for the conversion

DO NOT WRONG
] WAY

ENTER

REQUIREMENTS FOR FOUR
SPECIFIC SIGNS ONLY

SPEED
LIMIT

95

TYPICAL EXAMPLES

SHEETING REQUIREMENTS

GENERAL NOTES

1.

Signs to be furnished shall be as detailed elsewhere in the plans ond/or as
shown on sign tabulation sheet. Standard sign designs and arrow dimensions
can be found in the "Standard Highway Sign Designs for Texas" (SHSD).

Sign legend shall use the Federal Highway Administration (FHWA)
Standard Highway Alphabets (B, C, D, E, Emod or F).

Loteral spacing between letters ond numerals shall conform with the SHSD,
and any approved changes thereto. Lateral spacing of legend shall provide
a balanced appearance when spacing is not shown.

Black legend and borders shall be appl ied by screening process or cut-out
ocrylic non-reflective blaock film to background sheeting, or combination
thereof.

. White legend and borders shall be opplied by screening process with transparent

colored ink, transparent colored overlay film to white background sheeting or
cut-out white sheeting to colored background sheeting, or combination thereof.

Colored legend shall be applied by screening process with transparent colored
ink, tronsparent colored overlay film or colored sheeting to bockground
sheeting, or combination thereof.

Sign substrate shall be any material that meets the Departmental Material
Specification requirements of DMS-7110 or approved alternative.

. Mounting details for roadside mounted signs are shown in the "SMD series"

Stondard Plan Sheets.

ALUMINUM SIGN BLANKS THICKNESS

SHEETING REQUIREMENTS
USAGE COLOR SIGN FACE MATERIAL
BACKGROUND RED TYPE B OR C SHEETING
BACKGROUND WHITE TYPE B OR C SHEETING
LEGEND & BORDERS WHITE TYPE B OR C SHEETING
LEGEND RED TYPE B OR C SHEETING

USAGE COLOR SIGN FACE MATERIAL
BACKGROUND WHITE TYPE A SHEETING
BACKGROUND ALL OTHERS TYPE B OR C SHEETING

LEGEND, BORDERS

AND SYMBOLS BLACK ACRYLIC NON-REFLECTIVE FILM
LEGEND, BORDERS

AND SYMBOLS ALL OTHER TYPE B OR C SHEETING

Square Feet Minimum Thickness
Less than 7.5 0.080
7.5 to 15 0.100
Greater than 15 0.125

REQUIREMENTS FOR WARNING SIGNS

REQUIREMENTS FOR SCHOOL SIGNS

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

kind is made by TxDOT for any purpose whatsoever.
D& LS 1eransiead \ixrfber, fRfpmats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

TYPICAL EXAMPLES

SCHOOL

SPEED
LIMIT

20

WHEN
FLASHING

TYPICAL EXAMPLES

:127:26 PM

T: \BWDDSGTEAM\ _Design Projects\Eos+t|1and\0288-03-033 SH 16 RTZ\4.

12/29/2020 1

DATE:
FILE:

DEPARTMENTAL MATERIAL SPECIFICATIONS

ALUMINUM SIGN BLANKS DMs-7110

SIGN FACE MATERIALS DMS-8300

The Standard Highway Sign Designs for Texas (SHSD)
can be found at the following website.

http://www.txdot.gov/

A;§§§‘7® Traffic
= Operations
. Division
SHEETING REQUIREMENTS SHEETING REQUIREMENTS I Texas Department of Transportation Standard
USAGE COLOR SIGN FACE MATERIAL USAGE COLOR SIGN FACE MATERIAL
BACKGROUND FLOYUElT_ELSOCVFNT TYPE B, OR Cp SHEETING BACKGROUND WHITE TYPE A SHEETING TYPICAL SICN
FLOURESCENT
LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM BACKGROUND YELLOW GREEN TYPE Bp OR Cp\ SHEETING REQU l REMENTS
LEGEND & SYMBOLS ALL OTHER TYPE B OR C SHEETING kﬁgE:?hggngRS BLACK ACRYLIC NON-REFLECTIVE FILM
SYMBOLS RED TYPE B OR C SHEETING TSR (4) =1 3
FILE: tsr4-13. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
© TxDOT October 2003 CONT [SECT JoB HIGHWAY
REVISIONS 0183 01| 049, etc. | SH 36,etc.
Ig:gg 7-13 DIST COUNTY SHEET NO.
BWD| COMANCHE, etc. 58
L4 ]




No warronty of any

TxDOT assumes no responsibility for the conver-

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

The use of this stondard is governed by the "Texas Engineering Practice Act".
Design\Standards\smdgen. dgn

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

131 PM

: 31
FILE: T:\BWDDSGTEAM\x*Design Projects\East1aond\0288-03-033 SH 16 RTZ\A4.

1

12/29/2020

DATE:

(Descriptive Codes correspond to project estimote ond quantities sheets) FOR BREAKAWAY S PPORT
SM RD SGN ASSM TY  XXXXX (X) XX (X-XXXX) v PAVED SHOULDERS T-INTERSECTION
) —
Post Type
FRP = Fiberglass Reinforced Plastic Pipe (see SMD (FRP)) 12 ft . <§:§>
TWT = Thin-Walled Tubing (see SMD(TWT)) =~ min HIGHWAY 6 ft m|n—<—>‘ HIGHWAY
10BWG = 10 BWG Tubing (see SMD{(SLIP-1) to (SLIP-3)) INTERSECTION INTERSECTION .
S80 = Schedule 80 Pipe (see SMDISLIP-1) to (SLIP-3)) AHEAD
Number of Posts (1 or 2) 12 ft min ——
— 6 ft min —
Type Non-breakaway 0 to 6 ft Greater i
UA = Universal Anchor - Concreted (see SMD(FRP) and (TWT)) portion of 7.5 $1 mox than 6 ft | 5 f‘,r
. . . max
UB = Universal Anchor - Bolted down (see SMD(FRP) and (TWT)) suppor t Travel 7.0 ft min * Travel - 2.0 ft m 7.5 ft mox
_ . in x .
WS = Wedge Anchor Steel - (see SMD(TWT)) (i.e., stub). " . Lane ﬂ Lane ﬂ { U 7.0 ft min «
WP = Wedge Anchor Plastic (see SMD(TWT)) o o Travel s L
SA = Slipbase - Concreted (see SMD(SLIP-1) to (SLIP-3)) \/ Paved | Paved | Lone
SB = Slipbase - Bolted Down (see SMD(SLIP-1) to (SLIP-3)) Srownd. Shou der Shou der _‘m%\
Sign Mounting Designation Shoul der T
P = Prefab. "Plain" (see SMD(SLIP-1) to (SLIP-3), (TWT), (FRP)) % LESS THAN 6 FT. WIDE GREATER THAN 6 FT. WIDE
T = Prefab. "T" (see SMDISLIP-1) to (SLIP-3), (TWT)) To avoid vehicle undercorriage snagging, any . . . . . . When this sign is needed at the end of a two-lane
U = Prefab. "U" (see SMDISLIP-1) to (SLIP-3)) substantial remains of a breakaway supp:)r'r, When '.rhe shoulder is 6 ft. or less in width, When '_rhe shoulder is greater thaon 6 ft in width, two way rood\?loy the right edge of the sign shoulzj
IF REQUIRED when it is broken away, should not project the sign must be plaoced ot leost 12 ft. from the sign must be ploced ot least 6 ft. from the be in line th' the centerline of the roadway. Place
1EXT or 2EXT = Number of Extensions (see SMD(SLIP-1) to (SLIP-3), (TWT)) more than 4 inches above a 60-inch chord the edge of the travel lane. edge of the shoulder. as close to ROW as practical.
BM = Extruded Wind Beam (see SMD(SLIP-1) to (SLIP-3)) (i.e., typical space between wheel paths).
WC = 1.12 #/ft Wing Channel (see SMD(SLIP-1) to (SLIP-3)) WEST [ | EAST
EXAL = Extruded Aluminum Sign Panels (see SMD(SLIP-3}) @ @
BEHIND BARRIER
| =
- T~ e T~
L7 RN / AN Row_.._.._.._j.._.._.. o
No more than 2 sign / A Acceptable g \ 5 ft mines —=—ny HIGHWAY 2 ft minxx HIGHWAY ERa) /
posts should be located / Y / \ INTERSECTION INTERSECTION Poved Shoulder -
within a 7 ft. circle. L q 0 o a oy AHEAD AWEAD ~ | — -~~~ T T T T T T T T T T T T
‘ 1 \ /I Edge of Travel Lane
\
- / R \ 7 ft.
-7 T~ \ 7 ft. - BN \ i / o
7 N \ diameter / g N L digmeter Guard 7.5 ft mox 7.5 ft mox - - - - -
4 . 7/ 7 \ circle -~ Rail . Concrete .
/ N N L circle - / SO - Travel 7.0 ft min » Travel Borr jer 7.0 ft min »
\ -~ = / \ Lane ﬂ { Lane ﬂ {
! ! I \ Not Acceptable PEXA S G
o 6 | Lo 5 | Paved Paved ===
| 7 | Shoulder Shoulder
\ \
/ /
\ RRAL / \ . / BEHIND GUARDRAIL BEHIND CONCRETE BARRIER
\ diameter y N\ diameter y
N _ circle -~ Not Accep-|-0b|e N _ circle Not Acceptable *xSign clearance based on distance required for proper guard rail or concrete barrier performance.
P ~ -
=== - * Signs shall be mounted using the following condition
that results in the greatest sign elevation:
TYPICAL SIGN ATTACHMENT DETAIL SIGNS WITH PLAQUES RESTRICTED RIGHT-OF -WAY (1) o minimum of 7 to a moximum of 7.5 feet above the
. . (When 6 ft min, is not possible,) edge of the travel lone or
Single Signs Back-to-Back {2) a minimum of 7 to a maximum of 7.5 feet above the
Signs EAST grade at the base of the support when sign is
@ o Max i mum installed on the backs lope.
14”4'" EAST possible HIGHWAY The moximum values may be increased when directed by
Nylon washer, flat — 0 T INTERSECTION the Engineer.
washer, lock washer, . ROAD
nut ,ﬁS|gn Pane | 7.5 ft mox AHEAD See the Traffic Operations Division website for detailed
— 7.0 ft min = CJES”VLE ”5H I:D oD drawings of sign clamps, Triangular Slipbase System
\ II il —Nut, lock — _— 3 components and Wedge Anchor System components.
N vosner U Wnen o supplemental ploque tls The website address is:
Travel or secondary sign is used ! o .
the 7 ft sign height is ’ 7.5 ft mox http: //www. txdot. gov/publications/traffic. htm
Sign measured to the bottom of 7.0 ft min *
[ ~—— Nut, lock Clamp the supplemental plaque
= washer Shoul der or secondary sign. Travel
A Nylon wosner, f K =t
Sign Pane! %’ asher, ook woshe s — T rtment of T.

r riation
wosner, lock washer, CURB & GUTTER OR RAISED [SLAND Paved y 200k Department of . Transportatio
nut Shoul der Traffic Operations Dlvision

Bolts used to mount sign panels to the clamp are 1 . Right-of -way restrictions may be created
5/16-18 UNC galvanized square head with nut, Clomp Bolt Sign Panel 2 2t by rocks, water, vegetation, forest, S I GN MOUNT ING DE TA I LS
nylon washer, flat washer and lock washer. The Nylon washer, flat —— \ min min buildings, o narrow islond, or ofher
bolt length is 1 inch for aluminum. washer, lock washer, Sign Bolt INTERSECTION foctors. SMALL ROADS I DE S I GNS

nut . . . e
When two sign clamps are used to mount signs AHEAD In situations \!lh?re a Ia’_rerol restriction
back-to-back, use @ 5/16-18 UNC galvanized hex Aooroximate Bolt Lenaih prevents the minimum horizontal clegrance GENERAL NOTES & DE TA I LS
head per ASTM A307 with nut ond helical-spring lock Pipe Diometer pp 9 from the edge of the travel laone, signs
washer. The approximate bolt lengths for various post Specific Clamp | Universal Claomp should be placed os far from the travel SMD (GEN) -08
sizes and sign clomp types are given in the table ot 2" nominal 3" 3or 3 1/2° lane as practical.
right. The bolt length may need to be adjusted - - 7.5 ft max
depending upon field conditions. 2 1/2" nominal 3or 31/2 31/2 or 4" Face of 7.0 ft min * Face of *x* Post may be shorter if protected by ©71xpoT_July 2002 DN: TXDOT \C“ TXDOT \DW= TxpoT \C“ 0ot

3" nominal 31/2 or 4" 41/2" Curb ” | Curb guardrail or if Engineer determines the 9-08 REVISTONS CONT | SECT 408 HIGHWAY
Sign clomps moy be either the specific size clamp S o - post could not be hit due to extreme 0183/ 01| 049, etc. | SH 36, etc.
3 ! D K
or the universal clamp. slope. DIST COUNTY SHEET NO.
BWD | COMANCHE, etc. 59
20A
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During the planning phase of project development the following environmental permits, [ssues, and commitments
have been developed during coordination with resource agencles. local governmental entltles, and the general
public. Any change orders and/or deviations from the final design must be reported to the Engineer prior
to the commencement of construction activities, as additional environmental clearances may be required.
~ [. Cleoan woter Act, Sec. 402 Texos Pollutaont Dischorge Eliminotion System
é (Addresses CGP and MS4 Starm Water requirements for the project.)
RI (In the event that the Contractor Implements a PSL on or within one mile of the project. a Site Notice and/or a NO/ will apply.}
~
N
© D No Action Required gRequired Action
o
e
<D: Action No. 1 Commi tment No. 1
% The project disturbs less than one acre Refer to the SW3P Plan Sheet, BMPs and Detail.
of surface orea. The controctor is responsible [t will oddress sweeping, chemical storage,
for the PSL as defined in the Stondord sonitory waste, and all other monagement practices.
Specifications for construction ond Maintenance
of Highways, Street, aond Bridges (2014 Edition,
Section 7.7.6, Page 42). The total disturbed
acreage is the combined acreage to be disturbed
on the project ond the contractor’s PSL.
The EPIC must be updated if the disturbed area
increases to one or more acres during the
course of construction (refer to following
sections). [+ may become necessary to post MS4 operators thot receives discharge from the
Q site notice and/or NOI for the project and/ project: -N/A-
or PSL.
Il. Cleon Woter Act, Section 401 and 404 Compliaonce
(Addresses Natlorwide FPermits, Indlvidual Permits, and Wetlands.)
(Filling, dredging, or excavating in any water bodies, rivers, creeks, streams, wetlands, or wet area Is prohibited unless specified
in the USACE ™ permit and approved by the Engineer.)
(When fe/r;porary flll7s Implemented, only stated TxDOT standards will be used unless written authorization for an alternative Is
obtained Trom “the Engineer. No equipment is allowed in any stream channel below the Ordinary High Water Mark except on
temporary stream crossings or drill pads.)
c
s, |
? No Action Required D 404 Permit aond 401 Certificotion Required
[S)
E]| Permi t+ Required Action Woters of the US App. Plan Sheet(s)
s
NA NA
-
= NA NA
-
z
w
=
=
O
o
>
z
]

Best Management Practices for applicable 401 General Conditions:
General Condition 12 - Categories [ ond Il BMPs required

Category I (Erosion Control)

-03-033 SH 16 RTZ\4. Desiogn\9.

Compost Filter Berms and Socks

[J temporary vegetation [J Bionkets, Motting
@ O muten O soa
g |:| Interceptor Swale |:| Diversion Dike
g |:| Erosion Control Compost |:| Mulich Filter Berms ond Socks
1
9 |:| Compost Filter Berms and Socks |:| Compost Blankets
-
©
S Category Il (Sedimentation Control)
é |:| Sond Bag Berm |:| Rock Berm
9 [ sitt Fence [J Hoy Bale Dike
ol [ trionguiar Filter Dike [ Brush Berms
[ stone outiet Sediment Traps [ sediment Basins
|:| Erosion Control Compost |:| Mulich Filter Berms ond Socks

General Condition 25 - Category III BMPs required
Category III (Post-Construction TSS Control)

[ Rretention/irrigation [ constructed wetiands
[ Extended Detention Basin [ wet Basins
[J vegetative Fiiter Strips [J vegetation-Lined Ditches
o [ crassy swaies [ sana Fiiter Systems
o |:| Erosion Control Compost |:| Muich filter Berms and Socks
o |:| Compost Filter Berms and Socks |:| Sedimentation Chambers
('S

I1I1. Cultural Resources

(Addresses any special circumstances associated with culfural resources, such as archeological or historic sites.)

(Upon discovery of archeological artifacts (bones. burnt rock, flint, potfery, etc.;cease work in the immediate area and
contact the Engineer Immediafely.}

gNo Action Required

Action No.

D Required Action

Station (Rt/Lt) Commi tment

I[V. Vegetotion Resources

(Addresses any special circumstances associated with vegetation, such as large frees fo be avoided, or mitigation
that will occuras part of the project.)

{Requ ired Action

|:| No Action Required

Action No. Station (Rt/Lt) Commi tment

1. All Avoid non-mow locations for stockpiles and
equipment parking/storage.

2. Project Limits Preserve native vegetation to the extent

practical. Contraoctor must odhere to
Construction Specification Requirements
Specs 162, 164, 192, 193, 506, 730, 751,

752 in order to comply with requirements

for invasive species, benmeficial landscaping,
and tree/brush removal commitments.

V. Federal Listed, Proposed, Threatened, Endongered Species, Critical Habitot,
State Listed Species, Condidate Species, ond Migratory Bird Treaty Act (MBTA)

(Addresses any special habifaf that ma]y need fo be avoided, lists any threatened or endangered species where habitat was
observed and might be Impacted within the project area, and llsts any precautions such as nesting seasons for migrafory birds.)

gRequired Action

|:| No Action Required

Species Potentially within
Project Area & Description

Habitat Description

The Migrotory Bird Treaty Act of 1918 states thaot i+ is unlaowful to kill, caopture, collect,
possess, buy, sell, trade, or transport any migratory bird, nest, young, feather, or egg in
part or in whole, without o federal permit issued in accordance within the Act’'s policies aond
regulations. Migration patterns would not be aoffected by the proposed project. The
contractor will remove all old migratory bird nests from any structure where work would be
done from September 1 through the end of February. In addition, the contractor will be
prepored to prevent migratory birds from building nests between March 1 and August 31, per the
Environmental Permits, Issues, ond Commitments (EPIC) plans. In the event that migratory birds
are encountered on-site during project construction, odverse impacts on protected birds, active
nests, eQgs, ond/or young shall be avoided.

Vl. Hozordous Material or Contominotion [ssues

(Addresses any previously identified high risk sites associated with hazardous materials that may be encountered during construction.)

Comply with the Hozord Communication Act (the Act) for personnel who will be working with
hazardous materials by conducting safety meetings prior to beginning construction and
moking workers oware of potential hozords in the workploce. Ensure that all workers are
provided with personal protective equipment appropriate for any hazardous materials used.

Obtain and keep on-site Material Safety Dota Sheets (MSDS) for all hozordous products
used on the project, which may include, but are not limited to the following categories:
Paints, acids, solvents, asphalt products, chemical additives, fuels and concrete curing
compounds or additives. Provide protected storage, off bore ground ond covered, for
products which may be hazaordous. Maintain product Iabelling as required by the Act.

Maintain an adequate supply of on-site spill response moterials, as indicated in the MSDS.
In the event of a spill, take actions to mitigate the spill as indicated in the MSDS,
in accordance with saofe work practices, ond contact the District Spill Coordinator

immediately. The Contractor shall be responsible for the proper containment ond cleanup
of all product spills.

Contraoctor will follow all applicable storage ond monagement requirements for liquid oil products,
liquid petroleum products, aond other chemical liquids as per 40 CFR 112 (a.k.a. SPCC) ond/or
TCEQ Construction General Permit for storm waoter management.

Contact the Engineer if any of the following ore detected:
Dead or distressed vegetation (not identified as normal)
Trash piles, drums, conisters, barrels, etc.
Undesirable smells/odors
Underground storage tanks
Evidence of leaching or seepage of substances
Any other evidence indicating possible hozardous materials or contaminotion discovered on-site

Does the project involve ony bridge class structure rehabilitation or replacements (bridge class
structure not including box culverts)?
oL

[ ves
1f "No", then no further oction is required.

1f "Yes", then TxDOT is responsible for completing an asbestos assessment/inspection.
Are the results of the asbestos inspection positive (is aosbestos present)?

[ ves O o

1f “Yes", then TxDOT must retain a Texas Deportment of Stote Health Services (DSHS) |icensed
asbestos consultant to assist with the notification, develop abatement/mitigation procedures, and
perform management activities as necessary. The notification form to DSHS must be postmarked at
least 10 working days prior to scheduled abotement and/or demolition.

1f "No", then TxDOT is still required to notify DSHS 10 working days prior to ony scheduled
demolition.

In either case, the Contractor is responsible for providing the date(s) for abatement activities
ond/or demolition with careful coordination between the Engineer and asbestos consultant in order
to minimize construction delaoys and subsequent claims.

Bridges on this project may contain Lead-Containing Paint (LCP} or other items that contain lead.
The location of (LCP) is identified in the General Notes. [tem 6.10.1.2 in the 2014 TxDOT
Standard Specifications shall be utilized for this project.

VII. Other Environmental Issues

(Addresses any other environmental issues that may not have been covered in ofher sections.)

gNo Action Required

|:| Required Action

Action No. Station (Rt/Lt) Commi tment
1. --- ---

LIST OF ABBREVIATIONS ENV I RONMENTAL
Best Management Practice
Construction General Permit PERMI TS’ ISSUES’
Texas Department of Staote Health Services
Federal Emergency Management Agency
Federal Hiqh:_mx Adgministraotion AND CMI TMENTS
Memorandum of Agreement
Memorondum of Understonding (EP lc)
Municipal Separate Stormwater Sewer System
Migratory Bird Treaty Act
Notice of Intent LESS THAN I ACRE
Notice of Termination ®
Notionwide Permit %

gpill :reven;ion Confrgl ond Coun;ermeusure

torm Water Pollution Prevention Plan

Pre-Construction Notification Irexmmﬂmdrfmfdfm
Project Specific Location BROWNWOOD DISTRICT
Texas Commission on Environmental Quality

Texos Pollutant Discharge Eliminotion System CONT | SECT JoB HIGHWAY
Texas Parks and Wildlife Department

Texos Department of Tronsportaotion 0183 01| 049, etc. | SH 36, etc.
Threatened and Endangered Species DIST COUNTY SHEET NO.
U.S. Army Corp of Engineers

U.S. Fish ond Wildlife Service BWD | COMANCHE, etc. 60
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ENVIRONMENTAL\STORM WATER POLLUTION PREVENTION PLAN

-03-033 SH 16 RTZ\4. Desiogn\9.

ts\Eastland\0288

jeC

FILE

SITE DESCRIPTION

PROJECT LIMITS:

CCSJ 0183-01-049 - SH 36 @ US &7 Lot = 31.898010
Long = -98.584734
CSJ 0288-03-033 - SH 16 @ FM 8 Lot = 32.270774

Long = -98.550612

LOCATION MAPS:

Refer to title sheet for project location map.

PROJECT DESCRIPTION:

CCSJ 0183-01-049, ETC.

For the construction of SAFTEY IMPROVEMENTS

Consisting of INSTALL INTERSECTION FLASHING

BEACON & ILLUMINATION

MAJOR SOIL DISTURBING ACTIVITIES:

The major soil activities for this project include boring and

trenching for conduit plocement for Illuminotion and Flagshing

Beacons, as depicted in plans.

TOTAL PROJECT AREA:| 00.01 AC.

TOTAL AREA TO BE DISTURBED: | 00-01 AC.

EXISTING CONDITION OF SOIL & VEGETATIVE
COVER AND % OF EXISTING VEGETATIVE COVER:

CCSJ 0183-01-049, ETC.

Surrounding land varies from outside urban area to pasture

rongeland. The existing soils vary, R.0.W. vegitation cover

is predominontly comprised of various native grasses ond wild

flowers. There is minimol soil disturbance onticipoted with

this project

NAME OF RECEIVING WATERS:

CCSJ 0183-01-049, ETC.

Runoff from project flows into various Segments due

to the multiple locations.

EROSION AND SEDIMENT CONTROLS

OTHER EROSION AND SEDIMENT CONTROLS:

MAINTENANCE:
All erosion controls will be maintgined in good working
order. [f @ repair is necessary, it will be made gt the
earliest possible dote, but no Ilgter thon seven (7)
calendar days after the ground hos dried sufficiently to
prevent further domoge from equipment. The areas around
creeks ond drainage ways shall have priority over other
areas on the project site.

INSPECTION:

An _inspection will be performed by a TxDOT inspector at least

once every seven (7) calendor days. An inspection and maintenance
report will be made per each inspection. Stormwater controls will
be modified as directed by the Engineer based on these reports.

WASTE MATERIALS:

Any waste materials generated during construction will
be disposed of in accordance with existing federal, state,
and local laws.

HAZARDOUS WASTE (INCLUDING SPILL REPORTING):

At g minimum, any products in the following categories are
considered to be hozardous: Fuels, Lubricating products,

Asphalt products, or Concrete curing compounds and any additives.
In the event of a spill which may be hazardous,

clean-up will be done in accordance with federal, state, and
local regulations.

SANITARY WASTE:

Sonitory waste from portoble units will be collected by @
| icensed sanitaory waste maonagement contractor.

VEHICLE TRACKING AND DUST CONTROL (ON & OFF SITE):

Watering for dust control (on site) will be required as Directed
by the Engineer and shall be considered subsidiary to various
bid items. Other requirements are as fol lows:

_X_ DUST CONTROL (OFF SITE) AS NEEDED- PER ENGINEER
__ HAUL ROADS DAMPENED FOR DUST CONTROL
__ LOADED HAUL TRUCKS TO BE COVERED WITH TARPAULIN
_ EXCESS DIRT ON ROAD REMOVED DAILY
— STABILIZED CONSTRUCTION ENTRANCE

REMARKS:

Disposal areas, stockpiles,and haul roads shall be constructed in g manner
that will minimize and control the amount of sediment that may enter
receiving waters. Disposal oreas shall not be locoted in ony wetlond,

water body or stream bed. Construction staging area and vehicle maintenance
area shall be constructed by the contractor in @ monner t0 minimize the
runoff of pollutants. All woterways shall be cleared as soon as practicable]
of temporaory embankment, temporary bridges, matting, false work, piling,
debris or other obstructions placed during construction operations that

are not @ part of the finished work.

For off R.O.W. facilities the contractor shall comply with TCEQ
requirements.

The contractor is responsible for ensuring that all subcontractors are
aware of and comply with all components of the SW3P per Item 506.

Furnish one SW3P permit posting sign and sign support as detailed on

the SW3P Sheet. Install this sign in a location selected by

the Engineer. The sign ond support should be removed upon completion of
the project and is the property of the Contractor. The purchase of the

sign and support, installation, relocation(s) if determined necessary by
the Engineer ond removal ot project end shall be subsidiory to Item 506.

Sedimentation Basins - Since the orea disturbed is less than 10 acres
per draingge areq; a sedimentation basin is not required.

Best Management Practices:

Erosion Sedimentation Post-Construction TSS
Temporary Vegetation Silt Fence [] vegetative Filter Strips
[ Brankets/Matting [ Rock Berm [] Retention/Irrigation Systems

[ Mutch

[] soading

[ interceptor Swale
[ piversion Dike

[J Triongular Filter Dike
[] sona Bag Berm

[J straw Bale Dike

[ Brush Berms

[] Extended Detention Basin
[J constructed wetlands

[ wet Basin

[ Erosion Control Compost
[ Erosion Control Compost [JMulch Filter Berm and Socks

Mulch Filter Berm and Socks

[J Erosion Control Compost
Mulch Filter Berm aond Socks |:| Compost Filter Berm ond Socks
[] compost Filter Berm and Socks [_] Compost Filter Berm and Socks [ | Vegetation Lined Ditches

[[] stone Outlet Sediment Trops [ ] Sond Filter Systems

[ sediment Basins

NARRATIVE - SEQUENCE OF CONSTRUCTION (STORM WATER MANAGEMENT) ACTIVITIES:

The order of activities will be as follows:

1. Preserve existing vegetative cover as much as possible.

2. Install temporory sediment control items when needed
prior to ony soil disturbing activities.

3. Perform tree trimming ond removal and any necessary
excavation.

4. Place permanent seeding/other stabilization meagsures
as shown in the plons ond as directed by the engineer.

STORM WATER MANAGEMENT:

Storm water will be carried to cross drainage structures
by side road ditches and culverts which will empty
into the various natural runoff channels.

STORM WATER POLLUTION PREVENTION PLAN
PERMIT POSTING

FECR SN
No Permonent Installation Allowed. ~7xt OF T[\*\\
Sign to be Removed After Project Completion. RN BRI
z 9 S |'
[ 30 | ;g "..* 0'
925 us 225 I )
P SO TR S0 /
n.zs-»ll 275" | pet.25" ‘ DAN A. HOHMANN ’
Sign Moy be e 25 15 2% 78 AERECAIRI ce
Mounted Even = FEn 1 (] 97588 4
with Top of Post A ¥ 'l'?p". ‘3’;
(Plus or Minus 2') : l.on".{[CEngg.."\$Q/—’
2.5" Letter Height -
Floerye s ] AL 2
ont White
Center of Sign . L . g A. %AWMM/ LE.

to be Mounted —— = — .. .
About Eye Level

45 ;//% PR I .
Type A Aluminum |

|

|

01/22/2021

Sign Blonk with 7]

Blue Enginesr . .
Grade Sheeting . .

1.875" Radius

STORM WAT

:
SWPPP f ICENSE
T I NS ionaL 05
5"
_fi

1 BROWNWOOD DIST.

ER

Mount on Post at & of Sign POLLUT ION
Yot Diambcer Holes PREVENTION PLAN
C t to Cent
ke e N\ /s Chonnel or Otrer
or Portrait Laminated Approved Driveble Support
Materals (32 Holos. (Holes for Bolting Sign to ©Onom
Excluding for Sign Post to be Drilled on Site
Mounting) as Needed) o
A Texas Department of Transportation
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| DN2

. \SW3P_LAYOUT_SH16@FM8. dgn

12/29/2020 1:38:07 PM

DATE:
FILE: ..

LEGEND

EROSION CONTROL LOG DAM

445+00
OF
3% OF T
CSJ: 0288-003-033 :.%..’\., ......... 54}\'
;’a * ."..*'0'
ITEM DESCRIPTION UNLT EST. [ ReE AR, ot/
‘ DAN A. HOHMANN ’
164-6001 |BROADCAST SEED (PERM) (RURAL) (SANDY) Sy 25.0 AN
o B4
168-6001 |VEGETATIVE WATERING MG 1.0 " 4!9EN§,€,?-(;§‘:‘1"
506-6041 |BIODEG EROSN CONT LOGS (INSTL) (12") LF 60.0 ‘\{{Q»}AL O
NN
506-6043 |BIODEG EROSN CONT LOGS (REMOVE) LF 60.0 oo f. B, PE.
01/22/2021
SH16 @ FM 8
LAYOUT
SCALE 1" = 100’
| ©zea.
l Texas Department of Transportation®
CONT | SECT JoB HIGHWAY
0183 01| 049, etc. | SH 36, etc.
DIST COUNTY SHEET NO.
BWD| COMANCHE, etc. 62
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| DN2

. \SW3P_LAYOUT_SH36@US67.dgn

12/29/2020 1:41:32 PM

FILE: ..

DATE:

LEGEND

—SF_>—  SIILT FENCE

T mmm e e e e o e e o e e—

S 44° 06’ 15.97" E

EXIST SERVICE 628-0546 ELEC SERV TY D
(120/240)070(NS)AL(E)SP(0)

CSJ: 0183-01-049
/ . . ITEM DESCRIPTION UNIT EST.
\ 164-6001 |BROADCAST SEED (PERM) (RURAL) (SANDY) SY 25.0 01/22/2021
o . 168-6001 |[VEGETATIVE WATERING MG 1.0
/ 506-6038 | TEMP SEDMT CONT FENCE (INSTALL) LF 440, 0
g AN SH36 @ US 67
506-06043 | TEMP SEDMT CONT FENCE (REMOVE) LF 440.0
SW3P
LAYOUT
SCALE 1" = 100’

©202

l Texas Department of Transportation®

CONT | SECT JoB HIGHWAY
0183 01| 049, etc. | SH 36, etc.
DIST COUNTY SHEET NO.
BWD [ COMANCHE, etc. 63
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DATE:

EROSION LOG GENERAL NOTES

Sandbags used as anchors will be placed on top of logs and will be of
sufficient size to hold logs In place

Wood stakes will be 2° X 2" minimum size.
Do not place stakes through contalnment mesh.

See Item 506 "Temporary Eroslon, Sedlmentatlon, and Environmental Controls” for addlItional detalls.

& Z
Erosion Control Log placed In semi-circular pattern across ditch.

Water Flow

Wood Stakes or Sandbag Anchors placed every 4 Feet (Max). M

Cradle of Eroslon Control Compost
to Insure flow does not pass under log IT H TI

01/22/2021

SH16, ETC.

EROSION
CONTROL LOG
PLACEMENT
DETAILS

©z021

A Texas Department of Transportation®
5183 011043, e¥o. | 51 36, o7,
BWD COMANCHEY,e'rc. SHE:4NQ




TxDOT for any purpose whatsoever.

formats or for incorrect results or domages resulting from its use.

No warranty of ony kind is mode by
f this stondord to other

"Texas Engineering Proctice Act”.
Design\Standards\EC (1) -16. dgn

d by the

TxDOT assumes no responsibility for the conversion o

The use of this stondord is governe:
TFEIBEDDSGTEAM\ _Design Projects\East1ond\0288-03-033 SH 16 RTZ\A4.

DISCLAIMER:

1RK2B/2020

Hardwood posts shall have a minimum cross section of 1.5" x 1.5"
Connect the ends of the successive
reinforcement sheets or rolls a

minimum of 6 times with hog rings.

4’ minimum steel or wood posts spaced at 6’ to 8'.
RA
£/+Sof+wood posts shall be 3" minimum in diometer or nominal 2" x 4". QENE“L‘EBQIE§

1. Vertical tracking is required on projects where soil distributing activities have occurred
unless otherwise approved.
f/{Fas-l-en fabric to the top strond of the wire using

hog rings or cord at a maximum spacing of 15", 2. Perform vertical trocking on slopes to temporarily stabilize soil.

. . 3. Provide equipment with a frack undercarriage capable of producing linear soil impressions
Attach the wire mesh and fabric on end measuring @ minimum of 12" in length by 2" to 4" in width by 1/2" to 2" in depth.

posts using 4 evenly spaced staples

for wooden posts (or 4 T-Clips or

4, Do not exceed 12" between track impressions.
sewn vertical pockets for steel posts).

5. Install continous |inear track impressions where the minimum 12"
perpendicular to the slope or direction of water flow.

length impressions are
Galvanized welded wire mesh (W.W.M.)

(12.5 GA. SWG Min.) with a maximum

opening size of 2"x 4"or Woven Mesh
(W.M. ) (See woven mesh option detail) .
Woven filter

fabric

Place 4" to 6" of fabric against the trench
side and approximently 2" across the trench
bottom in the upstreom direction.

Minimum trench size shall be 6" square.
Backfill and hand tomp.

TEMPORARY SEDIMENT CONTROL FENCE

st

Filter fabric 3’ min. width. Dozer tracks create ftrack imprints

arallel to the slope contour.
Top of Fencegﬁ\\ 4\\\\\\ P o}

Backfill & hand tamp. 90° Embed posts 18" min.

¢ F;"l,\\ 43; or Anchor if in rock.

W/z il VI
R

‘%\)\\\/A\\\/A\ VANV ANVVAN

SECTION A-A
HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL
Galvaonized hinge joint knot woven mesh (12.5 GA.SWG Min.)
requires a minimum of five horizontal wires spaced at
a maximum of 12 inches apart and all vertical wires VERTICAL TRACKING
spaced at a maximum of 12 inches apart.
;;gg;"® Design
Division
I Texas Department of Transportation Standard
SEDIMENT CONTROL FENCE USAGE GUIDEL INES TEMPORARY EROSION,
A sediment control fence may be constructed near the downstreom per imeter EGEND SEDIMENT AND WATER
of a disturbed area along a contour to intercept sediment from over land L
runoff. A 2 year storm frequency may be used to calculate the flow rate ; POLLUTION CONTROL MEASURES
to be filtered. Sediment Control Fence

FENCE & VERTICAL TRACKING
Sediment control fence should be sized to filter a maximum flow through 4444%::::>F4447

rate of 100 GPM/FT2. Sediment control fence is not recommended to control

erosion from a drainage area larger than 2 acres. FILE: ocll6 owTXDOT_ [oxi kM [ow VP Jowews LS
© TxDOT: JULY 2016 CONT |SECT JoB HIGHWAY
REVISIONS 0183 01| 049, etc. | SH 36,etc.

DIST COUNTY SHEET NO.

BWD| COMANCHE,etc. | 65




No warraonty of any kind is made by TxDOT for any purpose whatsoever.

TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.
Design\Standards\EC (9) -16. dgn

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

DISCLAIMER:

T: \BWDDSGTEAM\ _Design Projects\Eost1and\0288-03-033 SH 16 RTZ\4.

990 § e

12/29/2020

DATE:
FILE:

TEMP. EROSION
CONTROL LOG

FLOW
ADDITIONAL UPSTREAM
STAKES FOR HEAVY
RUNOFF EVENTS

A

2\ \ A

B (e i B )
L yp ==

SECURE END

ok, STAKE LOG ON DOWNHILL
A SIDE AT THE CENTER,

AT EACH END, AND AT
ADDITIONAL POINTS AS
NEEDED TO SECURE LOG
(4’ MAX. SPACING),
OR AS DIRECTED BY
THE ENGINEER.

PLAN VIEW

STAKE LOG ON DOWNHILL
SIDE AT THE CENTER,
AT EACH END, AND AT
ADDITIONAL POINTS AS
NEEDED TO SECURE LOG
(4’ MAX. SPACING), OR
AS DIRECTED BY THE
ENGINEER.

TEMP. EROSION
CONTROL LOG

%

WAV | NN
A\ AN \

COMPOST CRADLE

SECTION A-A
EROSION CONTROL LOG DAM

LEGEND

EROSION CONTROL LOG DAM

EROSION CONTROL LOG AT BACK OF CURB
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EROSION CONTROL LOG AT DROP INLET

EROSION CONTROL LOG AT CURB INLET

ADDITIONAL UPSTREAM
UNDER EROSION STAKES FOR HEAVY
CONTROL LOG RUNOFF EVENTS

SECURE END
OF LOG TO

STAKE AS
DIRECTED

e

(@@

24

~

TEMP. EROSION
CONTROL LOG

R. 0. W.

N

PLAN VIEW

.
§§ d

STAKE ON DOWNHILL SIDE OF
1’ LOG AT 8° (ON CENTER) MAX.

GENERAL NOTES:

1. EROSION CONTROL LOGS SHALL BE INSTALLED
IN ACCORDANCE WITH MANFACTURER’S
RECOMMENDATIONS, OR AS DIRECTED BY THE

ADDITIONAL UPSTREAM (TYP.) AS NEEDED TO SECURE LOG, ENGINEER.
STAKES FOR HEAVY OR AS DIRECTED BY THE 2. LENGTHS OF EROSION CONTROL LOGS SHALL
RUNOFF EVENTS ENGINEER. BE IN ACCORDANCE WITH MANUFACTURER'S
C—m RECOMMENDATIONS AND AS REQUIRED FOR
— DISTURBED AREA i R. 0. W. FEMPORARY THE PURPOSE INTENDED.
N (@ e EROSION 3. UNLESS OTHERWISE DIRECTED, USE
S CONTROL BIODEGRADABLE OR PHOTODEGRADABLE
T T S LoG CONTAINMENT MESH ONLY WHERE LOG WILL
FLow REMAIN IN PLACE AS PART OF A VEGETATIVE
BACK OF CURB 2 < N DISTURBED AREA SYSTEM. F(A)R TEMPO?QRY [N?TALLATIONS,
u SECURE END |_BACK OF CURB USE RECYCLABLE CONTAINMENT MESH.
LIP OF GUTTER OF LOG TO 4, FILL LOGS WITH SUFFICIENT FILTER MATERIAL
TO ACHIEVE THE MINIMUM COMPACTED DIAMETER

STAKE ON DOWNHILL SIDE OF
(ON CENTER) MAX.
AS NEEDED TO SECURE LOG,
OR AS DIRECTED BY THE

TEMP. EROSION
CONTROL LOG

STAKE
COMPOST CRADLE

UNDER EROSION
CONTROL LOG

STAKE AS C
DIRECTED \\\\\7
LIP OF GUTTER

ADDITIONAL UPSTREAM
STAKES FOR HEAVY
RUNOFF EVENTS

PLAN VIEW

TEMP. EROSION

R.O.W CONTROL LOG

COMPOST CRADLE
UNDER EROSION

TR
STAKE CONTROL LO?

S

SECTION B-B
EROSION CONTROL LOG AT BACK OF CURB

SACANSARANRLAANL AN A RANCE A VS ARANSARAREAACEARAN AN

SECTION C-C
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SPECIFIED IN THE PLANS WITHOUT EXCESSIVE
DEFORMATION.

5. STAKES SHALL BE 2" X 2" WOOD OR
#3 REBAR, 2'-4° LONG, EMBEDDED SUCH THAT
2" PROTRUDES ABOVE LOG, OR AS DIRECTED BY
THE ENGINEER.

6. DO NOT PLACE STAKES THROUGH CONTAINMENT
MESH.

7. COMPOST CRADLE MATERIAL IS INCIDENTAL &
WILL NOT BE PAID FOR SEPARATELY.

8. SANDBAGS USED AS ANCHORS SHALL BE PLACED
ON TOP OF LOGS & SHALL BE OF SUFFICIENT
SIZE TO HOLD LOGS IN PLACE.

9. TURN THE ENDS OF EACH ROW OF LOGS UPSLOPE
TO PREVENT RUNOFF FROM FLOWING AROUND THE
LOG.

10. FOR HEAVY RUNOFF EVENTS, ADDITIONAL
UPSTREAM STAKES MAY BE NECESSARY TO KEEP
LOG FROM FOLDING IN ON [TSELF.

EROSION CONTROL LOG AT EDGE OF RIGHT-OF -WAY

EROSION CONTROL LOG AT EDGE OF RIGHT-OF-WAY

EROSION CONTROL LOG AT CURB & GRATE INLET

#3 BAR

REBAR STAKE DETAIL

SEDIMENT BASIN & TRAP USAGE GUIDELINES

An erosion control log sediment trap may be used to filter
sediment out of runoff draining from aon unstabilized area.

Log Traps: The drainage area for a sediment trap should not exceed
5 acres. The trap capacity should be 1800 CF/Acre (0.5" over

the drainoge areq).
Control logs should be ploced in the following locations:

Immediately preceding ditch inlets or drain inlets
Just before the drainage enters a water course
Just before the drainage leaves the right of way
Just before the drainage leaves the construction
limits where drainage flows away from the project.

U AW N =

The logs should be cleaned when the sediment has accumuloted to a
depth of 1/2 the log diameter.

Cleaning and removal of accumulated sediment deposits is incidental and

will not be paid for separately.

Within drainage ditches spaced as needed or min. 500° on center

MINIMUM
COMPACTED
DIAMETER

MINIMUM
COMPACTED
DIAMETER

INAAVAVARVAVAY VAV

DIAMETER MEASUREMENTS OF EROSION
CONTROL LOGS SPECIFIED IN PLANS
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SPACING
TABLE BELOW)
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EROSION CONTROL LOG

EROSION CONTROL LOG
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5 -0" TO 10°-0"
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\TIRT 7 EROSION CONTROL LOG SPACING TABLE 50 A«@(ﬁﬁ(((((((
(«gé LOG DIAMETER >
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SLOPE _
T T T p—
1:1 OR STEEPER 5 107 15° 20°

5°-0" ABOVE
TOE OF SLOPE Y

TOE OF SLOPE TOE OF SLOPE

2:1 10° 20" 30° 40°
EROSION CONTROL LOGS ON SLOPES 311 15° 30° 45 60" EROSION CONTROL LOGS ON SLOPES
STAKE AND TRENCHING ANCHORING 4:1 OR FLATTER 20° 40 60’ 80° STAKE AND LASHING ANCHORING

» ADJUSTMENTS CAN BE MADE FOR SOIL TYPE:
SOFT, LOAMY SOILS-ADJUST ROWS CLOSER TOGETHER;

HARD, ROCKY SOILS- ADJUST ROWS FARTHER APART

STAKE STAKE
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STAKE AND LASHING ANCHORING DETAIL
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OVERLAP ENDS TIGHTLY
24" MINIMUM

SECURE END
OF LOG TO
STAKE AS
DIRECTED

COMPLETELY SURROUND
DRAINAGE ACCESS TO
AREA DRAIN INLETS WITH
EROSION CONTROL LOG

TEMP. EROSION
CONTROL LOG

—— FLOW

FLON ——————

STAKE OR USE SANDBAGS
ON DOWNHILL SIDE OF
LOG AS NEEDED TO HOLD
IN PLACE (TYPICAL)

EROSION CONTROL LOG AT DROP INLET

MIN, CURB AND MIN,
GRATE INLET

TEMPORARY EROSION CONTROL LOG
USE STAKES ON DOWNSTREAM SIDE OF
LOGS, AT ENDS, MIDPOINT, & AS

SANDBAG

EROSION CONTROL LOG AT CURB & GRADE INLET

SANDBAG

TEMP. EROSION
CONTROL LOG

EROSION CONTROL LOG AT CURB INLET

CURB INLET

INLET
EXTENSION

2 SAND BAGS

TEMP. EROSION \\\\\\J////
USE STAKES ON DOWNSTREAM SIDE OF
LOGS, AT ENDS, MIDPOINT, & AS CONTROL LOG

NEEDED OR SANDBAGS TO HOLD [N PLACE.

2 SAND BAGS

EROSION CONTROL LOG AT CURB INLET

NEEDED OR SANDBAGS TO HOLD IN PLACE.

NOTE:

EROSION CONTROL LOGS USED AT CURB INLETS
SHOULD ONLY BE USED IF THEY WILL NOT IMPEDE
TRAFFIC OR FLOOD THE ROADWAY OR WHEN THE
STORM SEWER SYSTEM IS NOT FULLY FUNCTIONAL.
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