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County: Eastland Sheet: 4
Highway: FM 570,ETC. Control: 1027-01-023, ETC.
GENERAL NOTES

TEST TO BE IN ACCORDANCE WITH
TEXAS DEPARTMENT OF TRANSPORTATION

STANDARD TEST METHODS.
Soil
ltem Description Constants
Max Max. | Min.
LL. P PI
* 132 | Embankment (Final)(Dens Cont)(Ty C) 40 25 3
247 FI Bs (Cmp In Plc) (Ty D Gr1-2)(Fnal Pos) 3

* Applies to borrow only.

Job control samples for gradation and P.I. testing will be taken from the windrow after blade mixing.

FM 570 Asphalt Surface Areas-SY

County: Eastland Sheet: 4

Highway: FM 570,ETC. Control: 1027-01-023, ETC.
FM 2214 Basis of Estimate

ltem Description Course Rate SY Quantity
310 PRIME COAT (MC-30) Prime 0.20 Gal/SY 3,199 640 Gal
316 ASPH (AC-20-5TR) 1st 0.42 Gal/lSY 3,461 1,454 Gal
316 AGGR (TYPB) GR 3 1st 85 SYICY 3,461 41CY
3084 BONDING COURSE Final 0.14 Gal/’SY 4,468 626 Gal
3077 SP-D SAC-B PG 76-22 Final 145 Ibs/sy 7,667 556 Tons

ltem Description Course Exist. Widening
Roadway
310 PRIME COAT Prime 4,388
(MC-30)
316 ASPH (AC-20-5TR) 1st 223 4,388
316 AGGR (TYPB) GR 3 1st 223 4,388
3084 BONDING COURSE Final 8,001
3077 1.25” SP-D SAC-B PG 76-22 Final 8,001 4,388
FM 570 Basis of Estimate
ltem Description Course Rate SY Quantity
310 PRIME COAT (MC-30) Prime 0.20 Gal/lSY 4,388 878 Gal
316 ASPH (AC-20-5TR) 1st 0.42 GallSY 4,611 1,937 Gal
316 AGGR (TY PB) GR 3 1st 85 SY/ICY 4,611 55 CY
3084 BONDING COURSE Final 0.14 GallSY 8,001 1,121 Gal
3077 SP-D SAC-B PG 76-22 Final 145 Ibs/sy 12,389 899 Tons
FM 2214 Asphalt Surface Areas-SY
ltem Description Course Exist. Widening
Roadway
310 PRIME COAT Prime 3,199
(MC-30)
316 ASPH (AC-20-5TR) 1st 262 3,199
316 AGGR (TY PB) GR 3 1st 262 3,199
3084 BONDING COURSE Final 4,468
3077 1.5” SP-D SAC-B PG 76-22 Final 4,468 3,199

General Notes Sheet A

No equipment shall be allowed within twenty five feet (25’) of the railroad tracks.

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.

Trees that are to be trimmed and brush that is to be trimmed or removed that are not over the roadway or
bridge(s), will be trimmed or removed in accordance with the Roadside Vegetation Management Manual to
a height of fourteen feet. Remove limbs at the trunk with less than twenty-one feet of clearance above the
pavement or bridge(s).

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 will 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
Jordan Perry, P.E. Jordan.Perry@txdot.gov
General Notes Sheet B




County: Eastland Sheet: 4A

Highway: FM 570,ETC. Control: 1027-01-023, ETC.

Contractor questions will be accepted through email, phone, and in person by the above individuals.
Questions may also be submitted via the Letting Pre-Bid Q&A web page. This webpage can be accessed
from the Notice to Contractors dashboard located at the following Address:
https://tableau.txdot.gov/views/ProjectInformationDashboard/NoticetoContractors

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

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

pops up.

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.

A “Regulatory Construction Speed Zone” has been requested for this project.

Saw-Cutting with approved equipment as directed by the Engineer will be required at project limits,
longitudinally, and/or at notch downs to establish clean and straight joints. This work will not be paid for
directly but will be considered subsidiary to various bids.

The Contractor will establish drainage in ditches before seeding or as directed by the Engineer.
Watering for dust control will be required as Directed by the Engineer and will be considered subsidiary to
the various bid items.

ITEM 5 CONTROL OF WORK

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

The contractor will be required to place and maintain Blue Tops with wooden hubs for each layer of
pavement structure material unless otherwise directed by the Engineer.

Prior to contract letting, bidders may obtain a computerized transfer of files (from the Engineer’s office) that
contains the earthwork information.

ITEM 6 CONTROL OF MATERIALS
To comply with the latest provisions of Build America, Buy America Act (BABA Act) of the Bipartisan
Infrastructure Law, the contractor must submit a notarized original of the TxDOT Construction Material Buy

America Certification Form for all items classified as construction materials. This form is not required for
materials classified as a manufactured product.

General Notes Sheet C

County: Eastland Sheet: 4A

Highway: FM 570,ETC. Control: 1027-01-023, ETC.

Refer to the Buy America Material Classification Sheet for clarification on material categorization.

The Buy America Material Classification Sheet is located at the below link.
https://www.txdot.gov/business/resources/materials/buy-america-material-classification-sheet.html
for clarification on material categorization.

In accordance with Section 6.10.2, the Contractor will dispose of all painted steel at a steel recycling or
smelting facility and a receipt will be required. In lieu of this, the Contractor has the option to either show
proof that the paint is lead free or show proof that the lead paint has been abated by an abatement certified
company. The Department will not be obligated for the cost of paint testing and/or abatement materials,
processes, personnel, incidentals, etc.

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 SP 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 production of flexible base and luminaire poles.

Construction will be completed in order, sequentially; as described in the traffic control plan phasing. Each
step/phase will be completed before starting on the next step/phase unless otherwise approved by the
Engineer.

PROJECT SCHEDULES

Bar graph scheduling will be required to be submitted and maintained monthly by the Contractor unless
otherwise directed by the Engineer. (8.5.2.)

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 9 MEASUREMENT AND PAYMENT

Monthly estimates will be computed from the 26th of the previous month through the 25th of the current
month unless otherwise approved in writing by the Engineer.

General Notes Sheet D



County: Eastland Sheet: 4B

Highway: FM 570,ETC. Control: 1027-01-023, ETC.

ITEM 100 PREPARING RIGHT OF WAY

Remove all trees, brush, and shrubs within the R.0.W., unless otherwise directed by the Engineer. Preform
Preparing Right of Way in such a manner that does not disturb the native grasses unnecessarily.

ITEM 110 EXCAVATION

Within the construction limits, blade and windrow the top 8 inches of vegetative material to just outside the
construction limits. Once ditch slopes and drainage have been established and approved, blade the
windrow evenly over the disturbed area within the construction limits. This work is to be done as the job
progresses and in conjunction with seeding. Work on the project may be suspended, if in the opinion of the
Engineer, the Contractor does not make a good faith effort to stabilize loose material as the project
progresses. Time will not be suspended. This work is subsidiary to Item 110.

ITEM 132 EMBANKMENT

Refer to Item 210 “Rolling” for additional roller requirements.

Shape the embankment, near the drainage structures, to the slope of the safety end treatment.
Embankment for the drainage structures is included in the quantities shown on the plan & profile sheets.
Embankment as shown in the plans or placed as directed will be placed before the installation of MBGF.
iTEM 164 SEEDING FOR EROSION CONTROL

The Contractor should anticipate multiple mobilizations for seeding at each project location.

Additional wildflower seed will be required to be added to the seeding mixture. The wildflower seed will be
provided by TxDOT and is estimated at 5 Ibs/acre in addition to the required seeding as specified in ltem
164. The Contractor will notify the Area Engineer a minimum of 4 weeks in advance of permanentt/final
seeding to ensure time for the proper seed to be acquired. The Contractor can acquire this additional seed
at the County Maintenance office. The equipment, labor, tools, and incidentals to mix and apply this seed
will be considered subsidiary to ltem 164.

ITEM 166 FERTILIZER

Fertilize all areas of project to be seeded.

Furnish and apply fertilizer with analysis of 20-10-10 at a rate of 300 bulk pounds per acre.

ITEM 168 VEGETATIVE WATERING

Water all areas of project to be seeded or sodded.

General Notes Sheet E

County: Eastland Sheet: 4B

Highway: FM 570,ETC. Control: 1027-01-023, ETC.

Vegetative watering is estimated at 1 inch per week for 4 weeks.

Vegetative watering may be adjusted as directed by the Engineer to ensure saturation for vegetative
establishment.

ITEM 210 ROLLING
Required Roller Type and Size for Compacted Layers
Thickness of compacted lift | Minimum Static weight of roller (tons) Drum Type
<6 inches 12 Smooth
6 to 7 inches 15 Smooth or Padfoot
8 to 9inches 18 Padfoot
10 inches or greater 20 Padfoot
ITEM 216 PROOF ROLLING

Proof Rolling will be required for right turn lane and outside traffic lanes throughout the entire project and is
estimated at 1 hour.

CSJ 1027-01-023 is estimated at .5 hours.

CSJ 1697-02-032 is estimated at .5 hours.

ITEM 247 FLEXIBLE BASE

Refer to Item 210 for additional roller requirements.

Ride quality will be measured before the application of prime coat unless otherwise approved in writing by
the Engineer.

A grader (a road grader, a blade, a maintainer, or a motor grader) will be used to process base unless
otherwise approved by the Engineer.

Do not add field sand to modify the finish material to meet requirements.

Place new flexible base in lifts of approximately equal depth not to exceed 6 inches unless otherwise
directed.

ITEM 310 PRIME COAT

Cure prime placed with a cutback asphalt binder for 21 days before placing subsequent surface courses
unless otherwise directed by the Engineer.

General Notes Sheet F



County: Eastland Sheet: 4C

Highway: FM 570,ETC. Control: 1027-01-023, ETC.

Finished base must be dampened before the application of a cutback asphalt binder is placed. This work
will not be paid for directly but will be considered subsidiary to Item 310.

If MC-30 is used for prime, sanding may be required at intersections, drives and other areas as directed.
ITEM 316 SURFACE TREATMENTS

Furnish aggregate with a minimum B surface aggregate classification.
Warm season asphalts are not to be placed between September 1st and April 30t unless otherwise
directed/approved.

Protect all existing bridges, and other exposed concrete surfaces within the limits of this project(s), as much
as practical, from asphalt materials by any means approved by the Engineer at the contractor’s expense.

Use a medium pneumatic roller meeting the requirements of ltem 210 as directed by the Engineer. This
work will be subsidiary to the various bid items.

ITEM 427 SURFACE FINISHES FOR CONCRETE
Surface Area Il will receive a rub finish.
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.

Work zone lengths will be limited to a 20-minute turnaround time unless otherwise approved by the
Engineer.

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.

The Engineer will determine the locations of regulatory construction speed zone signs. The Contractor will
furnish, install and remove speed zone signs at locations as directed by the Engineer.

Excavations in Intersections adjacent to travel lanes will not be exposed or open overnight. Backfilling will
take place the day excavations are made.

The Contractor will be responsible for maintaining the edge of the roadway throughout the project in a
traversable condition and/or as directed by the Engineer. Salvaged milling shall be used as directed by the

General Notes Sheet G

County: Eastland Sheet: 4C

Highway: FM 570,ETC. Control: 1027-01-023, ETC.

Engineer. This work will not be paid for directly and will be considered subsidiary to Item 502 “Barricades,
Signs, and Traffic Handling”.

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 504 FIELD OFFICE AND LABORATORY

One Type E Structure (Field Office and Laboratory) located at or near the project location will be required
for this project.

Furnish and provide a Type E structure that meets all of the following requirements:

1. Provide at least 325 square feet of gross floor area in rooms 8 feet high. Partition the floor area into at
least 2 interconnected rooms with doors, 2 exterior doors, and at least 2 windows in each room. One
exterior door opening must be 48-inch minimum width. If steps are required to gain access to the 48-inch
door, provide handrails and a strong and sturdy loading dock with minimum dimensions of 60 inches wide
by 60 inches deep.

2. The strong floor and landing of the facility shall support the weight of all equipment and personnel,
providing a stable, essentially zero deflection, during testing operations, acceptable to the Engineer.

3. Conforms to Laboratory requirements in ltem 504.2.1.2.2 and conforms to Asphalt Content by Ignition
Method in ltem 504.2.2.4.1

4. Provide water, electricity, chairs, trash disposal, and janitorial services.

9. Furnish and install adequate equipment, outlets, lighting, air-conditioning, heating, and ventilation.
Provide a partitioned restroom furnished with restroom supplies, a lavatory, and a flush toilet connected to
a sewer or septic ta

This structure type will be located at each HMAC plant for the sole use of the Engineer and will be separate
from the Contractors’ testing lab. In addition, provide the following:

The Contractor will furnish the Superpave or Texas Gyratory Compactor to the Engineer under the asphalt
concrete pavement Item(s) of work.

The remaining lab testing equipment and calibrations will be provided by TxDOT.

No direct payment will be made for Engineer field labs. All construction, maintenance, utilities, custodial
services, security, and permits necessary to establish and maintain readiness of this facility will be the
responsibility of the Contractor.

General Notes Sheet H



County: Eastland Sheet: 4D

Highway: FM 570,ETC. Control: 1027-01-023, ETC.

ITEM 506 TEMPORARY EROSION, SEDIMENTATION, AND ENVIRONMENTAL CONTROLS

The Contractor should anticipate multiple mobilizations for the installation of BMP’s on this project.

The Engineer will determine actual time and placement locations of BMP's and temporary measures.
Contractor will not install BMPs until locations are approved by the Engineer.

Stockpile sites may be cleared of cover vegetation, but the vegetation root system will not be destroyed.

Erosion Control Logs Dam (CL-D) shall have stakes placed upstream in an alternating pattern of the
downstream stakes as shown for CL-SST or CL-SSL details on the Erosion Control Standards.

ITEM 529 CONCRETE CURB, GUTTER, AND COMBINED CURB AND GUTTER
Reinforcing steel will be required in all curb and gutter.
ITEM 530 INTERSECTIONS, DRIVEWAYS, AND TURNOUTS

The Contractor will always maintain access to driveways unless otherwise coordinated with the property
owner(s) and approved by the Engineer.

All intersections will be primed and receive a one course surface treatment, and ACP matching the rates as
shown on the basis of estimate for “ROADWAY” unless otherwise shown on the plans or directed by the
Engineer.

All driveways will be primed and receive a one course surface treatment matching the rates as shown on
the basis of estimate for “ROADWAY” unless otherwise shown on the plans or directed by the Engineer.

ITEM 585 RIDE QUALITY FOR PAVEMENT SURFACES
Surface Test Type B will be required on this project.

Diamond grinding will not be allowed unless otherwise approved by the Engineer.
Refer to Item 247 and SP 247-003 for ride quality requirements.

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.

Contractor will maintain signals through construction with the exception of camera detection. Contractor
will notify the District Director of Operations at 325-643-0417, 48 hours prior to beginning any electrical

General Notes Sheet |

County: Eastland Sheet: 4D

Highway: FM 570,ETC. Control: 1027-01-023, ETC.

related work items and 48 hours prior to traffic switch so the district signal personnel can adjust the camera
detection.

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

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 steel.

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

For 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 Item
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.”

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

General Notes Sheet J



County: Eastland Sheet: 4E

Highway: FM 570,ETC. Control: 1027-01-023, ETC.

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
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 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 two 2 ft. unless otherwise shown on the plans or directed

by the Engineer. If utility lines or other obstacles are at the 2 ft. minimum depth then the conduit will be
routed under the utility or obstacle unless otherwise approved by the Engineer.
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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.

Do not use cast iron junction boxes in concrete traffic barriers and single slope traffic barriers. Use polymer
concrete junction boxes instead of the cast iron junction boxes shown on standard sheets CTBI (3), CTBI
(4), and SSCB (4). Mount the junction boxes flush (+ 07, - ¥2") with concrete surface of concrete barrier.

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 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.

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

The Contractor will verify conductor slack length at the weather head 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.
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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
placed without this coordination by the Contractor that are not located correctly will be removed and
relocated at the Contractor’s expense.

Triangular Slip Bases will be supplied by TxDOT. All other components of the sign assembly (stubs,
posts, hardware, signs, etc.) will be supplied by the Contractor. The Contractor can acquire the bases at
the Stephens County Maintenance office located at 1517 US Hwy 180 East, Breckenridge, Tx. Contact the
Stephens County Maintenance Supervisor at (254) 559-8203 for further information.

For Triangular Slip Base systems use HWYCOM (3 way set screw), Southern Plains (2 bolt clamp), or
approved equivalent.

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

TxDOT will mark the locations of the SPEED LIMIT (R2-1) and REDUCED SPEED LIMIT AHEAD (W3-5)
signs.

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.

Signs that are to be transferred to new posts must be placed upon the new supports before the end of the
working day. Regulatory signs must be transferred immediately.

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 662 WORK ZONE PAVEMENT MARKINGS

Removable work zone pavement markings will be raised pavement markers unless otherwise approved by
the Engineer.

For milled surfaces, removable work zone pavement markings will be pavement tape markings unless
otherwise approved by the Engineer.
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Bituminous material used for raised pavement markers will be removed before the next lift of pavement
material is placed.

Temporary tabs will not be placed on a road more than 24 hours prior to operations beginning on the road.

The temporary tabs will be removed by an acceptable method approved by the Engineer once final striping
has been placed.

TY Il Paint will be allowed for non-removable work zone pavement markings.

Short term pavement markings will be installed in accordance with WZ(STPM)-13.
ITEM 666 RETROREFLECTORIZED PAVEMENT MARKINGS

A mobile retroreflectometer is not required for this project.

Furnish a needlepoint micrometer gauge Mitutoyo - Model 342-711-30 or equivalent.

Sealed roadways will be allowed to cure for 3 days before final striping is placed unless otherwise directed
by the Engineer.

Unless otherwise approved, all 6 in. longitudinal striping (centerline, edgeline, etc.) will be placed and
approved before any other striping (crosswalks, stop bars, arrows, numbers, etc.) is allowed to begin.

ITEM 677 ELIMINATING EXISTING PAVEMENT MARKINGS AND MARKERS

Use “Blasting Method” in accordance with 677.4.3 for eliminating existing pavement markings. Water
blasting will be the only allowable option. A vacuum recovery system will be required as approved.

ITEM 685 ROADSIDE FLASHING BEACON ASSEMBLIES

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).

One-Pole Solar Powered Roadside Flashing Beacon will consist of an installation with one foundation, pole,
and transformer base. Batteries will be placed in cabinet mounted on pole, as shown in standards, as
shown on standard sheef(s).

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

Roadside Flashing Beacon foundations will be Drilled Shafts. See TxDOT Standard TS-FD for additional
information.
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ITEM 3077 SUPERPAVE MIXTURES

Binder substitution is not allowed.

RAP and RAS will not be allowed.

Superpave Mix to be placed in one lift.

Surge Volume and Remixing MTV will be required for this project.

During paving operations; proper adjustment of Surge Volume and Remixing MTV is required to ensure
clean pickup of HMAC and to have residual HMAC not be in excess of 1/4” to 3/8” as approved by the
Engineer. HMAC will not be dumped in a windrow that is determined by the Engineer to be an excessive
distance from the paving operation.

Belly dumps will not be allowed if a spray paver is used.

See item 504 for additional structure requirements located at HMAC plant(s).

ITEM 3084 BONDING COURSE

Rates will be adjusted in the field based on the exposed surface as directed by the Engineer.

A test strip will be required.

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.

STANDARD / PHASE # TMA'S REQUIRED

TCP(1-1) 1

TCP(1-2) 1

TCP(2-1) 1

TCP(2-2) 1

TCP(2-3) 1 per workspace
TCP(3-1) 2

TCP(3-3) 20r3

N/A to be used in conjunction

TCP(7-1) with another TCJP

Stationary shadow vehicle(s) with TMA are estimated at 51 days for this project.

Mobile shadow vehicle(s) with TMA are estimated at 32 hours for this project.
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® Estimate & Quantity Sheet

Texas
Department
of Transportation

DISTRICT Brownwood COUNTY Eastland

HIGHWAY FM 2214, FM 570

CONTROLLING PROJECT ID 1027-01-023

CONTROL SECTION JOB 1027-01-023 1697-02-032
PROJECT ID A00183458 A00183478
COUNTY Eastland Eastland TOTAL EST. TF?J:t
HIGHWAY FM 570 FM 2214
ALT BID CODE DESCRIPTION UNIT EST. FINAL EST. FINAL
110-6001 EXCAVATION (ROADWAY) cY 1,474.000 873.000 2,347.000
132-6006 EMBANKMENT (FINAL)(DENS CONT)(TY C) cYy 111.000 1,695.000 1,806.000
164-6001 BROADCAST SEED (PERM) (RURAL) (SANDY) SY 3,261.000 5,800.000 9,061.000
164-6009 BROADCAST SEED (TEMP) (WARM) SY 1,630.500 2,900.000 4,530.500
164-6011 BROADCAST SEED (TEMP) (COOL) SY 1,630.500 2,900.000 4,530.500
168-6001 VEGETATIVE WATERING MG 66.000 116.000 182.000
216-6001 PROOF ROLLING HR 0.500 0.500 1.000
247-6053 FL BS (CMP IN PLC)(TYD GR1-2)(FNAL POS) cY 1,249.000 943.000 2,192.000
310-6009 PRIME COAT (MC-30) GAL 878.000 640.000 1,518.000
316-6017 | ASPH (AC-20-5TR) GAL 1,937.000 1,454.000 3,391.000
316-6222 AGGR(TY-PB GR-3 SAC-B) cY 55.000 41.000 96.000
416-6029 DRILL SHAFT (RDWY ILL POLE) (30 IN) LF 40.000 40.000
432-6009 RIPRAP (CONC) (CL B) (4") cY 1.400 1.400
460-6010 CMP AR (GAL STL DES 3) LF 52.000 51.000 103.000
467-6534 | SET (TY II) (DES 3) (CMP) (4: 1) (C) EA 4.000 2.000 6.000
467-6537 SET (TY 1) (DES 3) (CMP) (6: 1) (P) EA 2.000 2.000
496-6007 REMOV STR (PIPE) LF 65.000 65.000
500-6001 MOBILIZATION LS 0.500 0.500 1.000
502-6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 2.000 1.000 3.000
506-6038 TEMP SEDMT CONT FENCE (INSTALL) LF 250.000 250.000
506-6039 | TEMP SEDMT CONT FENCE (REMOVE) LF 250.000 250.000
506-6041 BIODEG EROSN CONT LOGS (INSTL) (12") LF 132.000 204.000 336.000
506-6043 BIODEG EROSN CONT LOGS (REMOVE) LF 132.000 204.000 336.000
529-6014 | CONC CURB (MOD) (TYPE I) LF 121.000 121.000
530-6002 INTERSECTIONS (ACP) SY 426.000 426.000
530-6006 DRIVEWAYS (SURF TREAT) SY 300.000 40.000 340.000
533-6001 RUMBLE STRIPS (SHOULDER) LF 1,578.000 2,302.000 3,880.000
533-6002 RUMBLE STRIPS (CENTERLINE) LF 3,229.000 4,740.000 7,969.000
610-6004 RELOCATE RD IL ASM (TRANS-BASE) EA 2.000 2.000
610-6290 IN RD IL (TY SA) 50T-12 (400W EQ) LED EA 2.000 2.000
618-6046 CONDT (PVC) (SCH 80) (2") LF 956.000 956.000
620-6007 ELEC CONDR (NO.8) BARE LF 1,192.000 1,192.000
620-6008 ELEC CONDR (NO.8) INSULATED LF 2,400.000 2,400.000
624-6002 GROUND BOX TY A (122311)W/APRON EA 2.000 2.000
636-6001 | ALUMINUM SIGNS (TY A) SF 32.000 32.000
636-6007 REPLACE EXISTING ALUMINUM SIGNS(TY A) SF 24.000 24.000
644-6033 IN SM RD SN SUP&AM TYS80(1)SA(U) EA 1.000 1.000 2.000
DISTRICT COUNTY CCSJ SHEET
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® Estimate & Quantity Sheet

Texas CONTROLLING PROJECT ID 1027-01-023 DISTRICT Brownwood COUNTY Eastland
I’epﬂffme"f_ HIGHWAY FM 2214, FM 570
of Transportation
CONTROL SECTION JOB 1027-01-023 1697-02-032
PROJECT ID A00183458 A00183478
COUNTY Eastland Eastland TOTAL EST. e
HIGHWAY FM 570 FM 2214
ALT BID CODE DESCRIPTION UNIT EST. FINAL EST. FINAL
644-6036 IN SM RD SN SUP&AM TYS80(1)SA(U-BM) EA 1.000 1.000
644-6060 IN SM RD SN SUP&AM TYTWT(1)WS(P) EA 13.000 8.000 21.000
644-6070 RELOCATE SM RD SN SUP&AM TY S80 EA 1.000 1.000
644-6076 REMOVE SM RD SN SUP&AM EA 8.000 5.000 13.000
658-6073 INSTL OM ASSM (OM-2Y)(WC)GND(BI) EA 2.000 2.000
662-6008 | WK ZN PAV MRK NON-REMOV (W)6"(SLD) LF 4,008.000 2,410.000 6,418.000
662-6037 | WK ZN PAV MRK NON-REMOV (Y)6"(SLD) LF 4,008.000 2,410.000 6,418.000
662-6050 WK ZN PAV MRK REMOV (REFL) TY II-A-A EA 50.000 30.000 80.000
662-6111 | WK ZN PAV MRK SHT TERM (TAB)TY Y-2 EA 404.000 244.000 648.000
666-6030 REFL PAV MRK TY | (W)8"(DOT)(100MIL) LF 38.000 38.000 76.000
666-6036 REFL PAV MRK TY | (W)8"(SLD)(100MIL) LF 1,225.000 1,001.000 2,226.000
666-6039 REFL PAV MRK TY | (W)12"(LNDP)(100MIL) LF 2,302.000 2,302.000
666-6048 REFL PAV MRK TY | (W)24"(SLD)(100MIL) LF 32.000 32.000
666-6309 RE PM W/RET REQ TY | (W)6"(SLD)(100MIL) LF 1,578.000 1,578.000
666-6321 RE PM W/RET REQ TY | (Y)6"(SLD)(100MIL) LF 3,229.000 4,740.000 7,969.000
668-6077 PREFAB PAV MRK TY C (W) (ARROW) EA 2.000 2.000 4.000
668-6085 PREFAB PAV MRK TY C (W) (WORD) EA 2.000 2.000 4.000
672-6007 REFL PAV MRKR TY I-C EA 65.000 55.000 120.000
672-6009 REFL PAV MRKR TY II-A-A EA 404.000 240.000 644.000
677-6001 ELIM EXT PAV MRK & MRKS (4") LF 8,016.000 6,120.000 14,136.000
677-6003 ELIM EXT PAV MRK & MRKS (8") LF 200.000 200.000
682-6003 | VEH SIG SEC (12")LED(YEL) EA 2.000 2.000
682-6005 | VEH SIG SEC (12")LED(RED) EA 2.000 2.000
685-6001 INSTALL RDSD FLASH BEACON ASSEMBLY EA 1.000 1.000
685-6004 | INSTL RDSD FLSH BCN ASSM (SOLAR PWRD) EA 1.000 1.000
3077-6066 | SP MIXESSP-DSAC-B PG76-22 TON 899.000 556.000 1,455.000
3084-6001 | BONDING COURSE GAL 1,121.000 626.000 1,747.000
6056-6001 | PREFORMED IN-LANE(TRANS) RUMBLE STRIP LF 80.000 80.000
6185-6002 | TMA (STATIONARY) DAY 26.000 25.000 51.000
6185-6003 | TMA (MOBILE OPERATION) HR 16.000 16.000 32.000
6350-6001 | LEAD LED CHEVRON EA 1.000 1.000 2.000
6350-6002 | LED CHEVRON EA 15.000 9.000 24.000
18 SAFETY CONTINGENCY: CONTRACTOR FORCE LS 1.000 1.000
ACCOUNT WORK (PARTICIPATING)
EROSION CONTROL MAINTENANCE: LS 1.000 1.000
CONTRACTOR FORCE ACCOUNT WORK (PART)
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DATE: 7/5/2023

FILE:

Alignment Name: FM 570
Alignment Description:
Alignment Style: Alignment\Baseline

Station  Northing Easting
Element: Linear
POT () 105+54.360 6828346.05 1889633.39
PC () 108+77.615 6828246.50 1889940.93
Tangential Direction: S72.064°E
Tangential Length: 323.255
Element: Circular
PC () 108+77.615 6828246.50 1889940.93
PI () 111+73.817 6828155.28 1890222.74
CcC () 6829898.02 1890475.50
PT () 114+64.368 6828162.68 1890518.85
Radius: 1735.885
Delta: 19°22'00.425" Left
Degree of Curvature (Arc): 03°18'02.404"
Length: 586.754
Tangent: 296.202
Chord: 583.964
Middle Ordinate: 24.732
External: 25.09
Back Tangent Direction: S72.064°E
Back Radial Direction: S17.936°W
Chord Direction: S81.748°E
Ahead Radial Direction: S1.431E
Ahead Tangent Direction: N88.569°E
Element: Linear
PT () 114+64.368 6828162.68 1890518.85
PC () 122+05.302 6828181.19 1891259.55
Tangential Direction: N88.569°E
Tangential Length: 740.934
Element: Circular
PC () 122+05.302 6828181.19 1891259.55
PI () 128+91.110 6828195.10 1891945.22
cC () 6826966.44 1891284.20
PT () 134+54.007 6827615.26 1892311.45

Radius: 1215

Delta: 58°53'06.826" Right
Degree of Curvature (Arc): 04°42'56.527"
Length: 1248.705

Tangent: 685.808

Chord: 1194 .47

Middle Ordinate: 156.919
External: 180.191

Back Tangent Direction: N88.838°E
Back Radial Direction: S1.162°E
Chord Direction: S61.720°E

Ahead Radial Direction: S57.723°W
Ahead Tangent Direction: S32.277°E

Alignment Name: FM 570 North

Alignment Description:

Alignment Style: Alignment\Baseline

Station  Northing Easting

Element: Linear
POT (FM570)
POT ()
Tangential Direction:
Tangential Length:

134+54.010 6827615.26 1892311.45

137+39.430 6827775.27 1892547.80
N55.902°E
285.42

Alignment Name: FM 2214

Alignment Description:

Alignment Style: Alignment\Baseline

Station  Northing Easting
Element: Circular

PC (BL CL-6) 0+00.000 R1 6827615.26 1892311.45
PI () 3+57.508 R1 6827311.65 1892500.211
CC () 6826973.78 1891279.60
PT () 6+95.391R1 6826954.18 1892494.44

Radius: 1215

Delta: 32° Right

Degree of Curvature (Arc): 04°

Length: 695.391

Tangent: 357.508

Chord: 685.938

Middle Ordinate: 49.411

External: 51.506

Back Tangent Direction:  S31.868°E

Back Radial Direction: S58.132°W

Chord Direction:  S15.472°E

Ahead Radial Direction: N89.076°W

Ahead Tangent Direction:  S0.924°W

Element: Linear
PT ()
POT ()
Tangential Direction:
Tangential Length:

6+95.391R1 6826954.18 1892494.44

13+28.517 6826321.17 1892482.68

5$1.064°W
633.126

-------
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DATE: 7/5/2023

FILE:

CS) 1697-02-032

EM2214
Baseline @ = =-==========-==-- Station Quantities - ---------------
Station @~ ---------- Cut------v-men mmemeeee Fill - == ennvnn- Mass

Area Volume Area  Volume Ordinate
0+00.000 R1 28.93 0 7.392 0 0
1+00.000 R1 16.27| 83.696 62.06| 128.614 -44.918
2+00.000 R1 14.44| 56.864 77.53| 258.499 -246.553
3+00.000 R1 17.1 58.402 119.39 364.666 -552.817
4+00.000 R1 16.86| 62.889 79.583| 368.468 -858.396
5+00.000 R1 15.32| 59.603 65.563| 268.789 -1067.58
6+00.000 R1 15.33) 56.767 33.747| 183.907 -1194.72
7+00.000 R1 18.34| 62.344 13.098  86.75 -1219.13
8+00.000 R1 22.41 75.456 1.131 26.35 -1170.02
9+00.000 R1 20.8| 80.021 1.28) 4.465 -1094.47
10+00.000 R1 23.47) 81.984 0.439 3.184 -1015.67
11+00.000 R1 26.45 92.442 0 0813 -924.039
12+00.000 R1 27.3] 99.54 0 0 -824.499
12+05.000 R1 0 2528 0 0 -821.971

Grand Total: | 872.536/CY 1694.506/CY

€S) 1027-01-023
EM 570
Baseline @ = =---=========-=--- Station Quantities - - --------------
Station @~ ---------- Cut----------  eemenen-- Fill - == =nnvn-- Mass

Area Volume Area Volume Ordinate
114+50.000 R1 0 0 0 0 0
115+00.000 R1 9.1562| 8.474 0 0 8.474
116+00.000 R1 11.05 37.403 0.022 0.041 45.836
117+00.000 R1 11.68) 42.077 0.213 0.435 87.478
118+00.000 R1 11.78] 43.438 0.713 1.714 129.202
119+00.000 R1 10.71 41.649 1.468 4.038 166.813
120+00.000 R1 9.955| 38.267 4.383| 10.835 194.245
121+00.000 R1 32.89| 79.339 0.333 8.733 264.851
122+00.000 R1 41.53| 137.808 0.185 0.96 401.699
123+00.000 R1 61.95| 191.623 0 0.344 592.979
124+00.000 R1 56.81 219.929 0 0 812.908
125+00.000 R1 17.56| 137.725 0.714 1.322 949.311
126+00.000 R1 16.44) 62.951 0.505 2.257 1010.004
127+00.000 R1 16.32| 60.655 0.375 1.629 1069.03
128+00.000 R1 13.17) 54.616 0.29 1.231 1122.415
129+00.000 R1 16.74) 55.388 0.144 0.803 1176.999
130+00.000 R1 11.57) 52.418 1.986 3.945 1225.472
131+00.000 R1 10.7) 41.233 2.508 8.322 1258.382
132+00.000 R1 11.98 41.981 2.561 9.387 1290.977
133+00.000 R1 9.822| 40.364 5.892| 15.654 1315.687
134+00.000 R1 16.31 48.399 7.315] 24.457 1339.629
134+54.007 R1 21.04| 37.355 7.392| 14.709 1362.275

Grand Total: | 1473.09/CY 110.818/CY

Svesg
5...JASON H, SCANTLING ¢

‘. 96833 . /

07/06/2023

FM 570,ETC.
EARTHWORK

©2z023 ‘

I exas Department of Transportatio%

CONT | SECT JoB HIGHWAY
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TxDOT - Brownwood

e Texas North Project
District Texas State . US Survey
FM 570 @ Intersection w/ Plane Cen;rza(I)ZZone VDeartt:Jcrﬁl CSF-1.00012 Feet
FM 2214
Eastland County NAD83(2011) NAVD88 Geiod 18 TxDOT VRS
Mom:‘lrﬂﬁggﬂarget Surface Northing Surface Easting| Elevation Description Grid Northing | Grid Easting | *Latitude (N) |*Longitude (W) Station Offset
CP1 6828318.499 1889497.769 1503.399 ALC 6827499.199 1889271.056 |32° 23' 49.48337"98° 45' 24.09305" NA NA
CP2 6828241.075 1891220.859 1536.182 ALC 6827421.784 1890993.940 32°23'48.75851"|98° 45' 03.99598" NA NA
CP3 6827643.861 1892189.847 1522.534 ALC 6826824.642 1891962.811 |32°23'42.87228"98° 44' 52.67911" NA NA
CP4 6827767.251 1892699.875 1528.403 ALC 6826948.017 1892472.778 |32° 23' 44.10500"| 98° 44' 46.73458" NA NA
CP5 6826110.982 1892559.528 1522.349 ALC 6825291.947 1892332.448 32°23' 27.71413" 98° 44' 48.32593" NA NA

3:35:21 PM
...\SHEETFILES\CONTROL SHEET.dgn

DATE: 7/5/2023

FILE:

ALC - 3 1/4" TxDOT Aluminum
Control Cap Set

Surveyed June 2023

*Lat/*Long conversion from

NGS Coordinate Conversion
and Transformation Tool

(NCAT)

TxDOT Brownwood District
Chet M. Glasscock, RPLS
Travis H. Jordan
George A. Trott

Form Completed 06/29/2023 THJ
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8'- 0" SHLDR  12'- 0" TRAVEL LANE  12'- 0" TRAVEL LANE  4'- 0" PROP. CONSTRUCTION

| t

o

€
i 1
WK ZN PAV MRK WK ZN PAV MRK/
SLD W DBL YY WK ZN PAgLIngli
FM 570 DETOUR TYPICAL
STA. 114+50 - STA. 134+54.01
PROP. CONSTRUCTION 4'- 0" 12'- 0" TRAVEL LANE  12'- 0" TRAVEL LANE  4'- 0" PROP. CONSTRUCTION
2 2'
€
i 1
SLD W DBL YY WK ZN PAgLIgRMI;
FM 2214 DETOUR TYPICAL -~ Ny
-
"““:,.g{.,{t‘r\\‘

STA. 0+00 - STA. 12+05 )

7:49:58 AM

...\SHEETFILES\TCP TYPICAL.dgn

7/24/2023

07/24/2023
*ITEM 677 ESTIMATED TO ELIMINATE
Aok TS TS
C5/ 1027-01-023
FM 570,ETC.
ITEM CODE DESCRIPTION QUANT. UNIT CS) 1697-02-032 DETOUR
662 6008 WK ZN PAV MRK NON-REMOV (W) 6" (SLD) 4008.0 LF ITEM CODE DESCRIPTION QUANT. UNIT PICALS
662 6037 WK ZN PAV MRK NON-REMOV (Y) 6" (SLD) 4008.0 LF 662 6008 WK ZN PAV MRK NON-REMOV (W) 6" (SLD) 2410.0 LF
662 6050 WK ZN PAV MRK REMOV (REFL) TY II-A-A 50.0 EA 662 6037 WK ZN PAV MRK NON-REMOV (Y) 6" (SLD) 2410.0 LF O ors
662 6111 WK ZN PAV MRK SHT TERM (TAB) TY Y-2 404.0 EA 662 6050 WK ZN PAV MRK REMOV (REFL) TY II-A-A 30.0 EA Iexas Department ofTransportatio%
677 6001 ELIM EXT PAV MRK & MRKS (4") 8016.0 LF 662 6111 WK ZN PAV MRK SHT TERM (TAB) TY Y-2 244.0 EA
CONT | SECT Jos HIGHWAY
677 6003 ELIM EXT PAV MRK & MRKS (8") 200.0 LF *677 6001 ELIM EXT PAV MRK & MRKS (4") 6120.0 LF 1027| 01| 023,ETC. | FM 570,ETC.

DATE:
FILE:

DIST COUNTY SHEET NO.

BWD EASTLAND 9




No warranty of any

TxDOT assumes no responsibility for the conversion

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

k;nd is made by TxDOT for gny purpose whatsoever.
of this standard to other rmat r T incorrect result s resulting fr its us
-01-023 FM 2214 @ FM 570 - Eu#ve & ?n+ersec+?on dégrogeg4. TE§?gn\s+0ndar%s<%ég\§8T?q§1.ggg tng from 1S use

DISCLAIMER:

3:22:52 PM
T: \BWDDSGTEAM\ _Design Projects\Eos+tIand\1027

DATE: 7/5/2023

FILE:

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

The Barricade and Construction Standard Sheets (BC sheets) are intended 1. Workers on foot who are exposed to traffic or to construction equipment
to show typical examples for placement of temporary traffic control within +ﬁe right-of-way s?oll wear hlg@—V|5|b|||+y safety 9ppor?|_m?eT|ng
devices, construction pavement markings, and typical work zonme signs. the requirements of ISEA "American Nafional Standard for High-Visibility
The information contained in these sheets meet or exceed the requirements Apparel, * or equivalent revisions, and labeled as ANSI 107-2004 standard
shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). perf?rmonce for Qlcss 2 0f 3 risk exposure. Closs.3 gcr@en+s should be
considered for high traffic volume work areas or night time work.

—_

2. The development and design of the Traffic Control Plan (TCP)is the . . . . . .
responsibility of the Engineer. 2. Except in emergency situations, flagger stations shall be il luminated

when flagging is used at night.

3. The Contractor may propose changes to the TCP that are signed and sealed

by a licensed professional engineer for approval. The Engineer may develop,
sign and seal Contractor proposed changes. COMPLIANT WORKZONE TRAFFIC CONTROL DEVICES

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

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
the approximate location of any device without the approval of the Engineer.

5. Geometric design of lane shifts and detours should, when possible, meet the 2. Work zone traffic control devices shall be compliont with the Manual for
applicable design criteria contained in manuals such as the American Assessing safety Hardware (MASH).
Association of State Highway and Transportation Officials (AASHTO),
"A Policy on Geometric Design of Highways and Streets," the TxDOT "Roadway
Design Manual" or engineering judgment.

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 THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT
adjacent project is completed first, the Contractor shall erect the http://www.txdot.gov

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 COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)

revised to show appropriate work zone distance.
DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)

7. The Engineer may require duplicate warning signs on the median side of MATERIAL PRODUCER LIST (MPL)
divided highways where median width will permit and traffic volumes
justify the signing. ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"

8. All signs shall be constructed in accordance with the details found in the STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
"Standard Highway Sign Designs for Texas," latest edition. Sign details TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)
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. TRAFFIC ENGINEERING STANDARD SHEETS

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

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

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

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

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

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1)-21

FILE: be-21. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT

©TxDOT November 2002 CONT | SECT JoB HIGHWAY
2-03 Tj?lﬂws 1027/ 01| 023,ETC. | FM 570Q,ETC.
9-07 8-14 DIST COUNTY SHEET NO.
5-10 _5-21 BWD EASTLAND 10
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No warranty of any

g from its use.
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TxDOT assumes no responsibility for the conversion
5625 T B\ SLTT%Y " dgn
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The use of this standord is governed by the "Texas Engineering Practice Act".

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

3:22:52 PM
T: \BWDDSGTEAM\_Design Projects\EastI1ond\1027-01-023 FM 2214 @ FM 570

DATE: 7/5/2023

FILE:

1,5,6
TYPICAL LOCATION OF CROSSROAD SIGNS BEGIN TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
T-INTERSECTION WORK
ROAD WORK % %G20-9TP ZONE
<o NEXT X MILES SPACING
. NEXT X MILES => TRAFFIC SIZE
(0p+’|‘or*1ol 20-1oT % %R20-5T | FINES
620-2 see Note - DOUBLE ' . i
" 1 ond 4} X % R20-5aTP| (% Sign Conventional| Expressway/ Posted| Si gr} A
oS ROAD WORK Numbe_r Road Freeway Speed |Spacing
1 { O <= NEXT X MILES or Series s
" * q X % G20-2bT | WORK ZONE G20-1bTL Foot
X X X 4 ee
CROSSROAD g | | Exg? MPH | (Apprx.)
X X X
k * 4 INTERSECTED | Block - City <= [ 1000°-1500° - Hwy g W22 48" x 48" | 48" x 48" 30 120
b b ROADWAY 1000' -1500° - Hwy = 1 Block - City CwW23 35 160
1 X 1 ]
} | \—. CwW25 40 240
ROAD WORK \ » ; n
<= NEXT X MILES 620-1bTR| ROAD WORK Q CW1, CW2 i 329
NEXT X MILES => NEXT X MILES => . CSJ ! !
END 80 g END O CW7. CWS 36" 36" 48" 48" 50 400
G20-1aT (Optional ROAD WORK min Limit WORK ZONE | 20267 % % ’ ’ % 8" x 48 z
. [ 55 500
see Note 62023 BEGIN s | TORDWOR CWo, Cwii,
1 and 4) WORK 620-3T | B Unes g cwi4 60 6002
* % G20-9TP | 7oNE
NAVE - s 65 7002
+t May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. TRAFFIC 620-6T ATDRESS / Cw3, Cw4, 2
(See note 2 below) % ¥R20-5T | FINES _ SWE__ " " " " 70 800
DOUBLE CNRACTOR CW5, Cwe, 48" x 48 48" x 48
1. The typical minimum signing on o crossroad approoch should be a "ROAD WORK AHEAD" (CW20-1D)sign and a T END cws-3, 75 900 2
(620-2) "END ROAD WORK® sign, unless noted otherwise in plans. %% R20-50TP| g CW10, CWI2 80 10002
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 3
with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under 620-2 * *
"Typical Construction Worning Sign Size ond Spacing”). See the "Standard Highway Sign Designs for
Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume . . . . .
crossroads. The Engineer will determine whether a road is low volume as per TMUTCD Part 5. This CSJ LIMITS AT T-INTERSECTION % For typical sign spacings on divided highways, expressways ond freeways,
information shall be shown in the plans. see Part 6 of the "Texas Monual on Uniform Traffic Control Devices"
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER 1. The Engineer will determine the types ond location of any additional traffic control devices, {TMJTCD) typicol application diagrams or TCP Standard Sheets.
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will such as o flogger and accompanying signs, or other signs, thot should be used when work is . . . . .
be considered port of the minimum requirements. The Engineer/Inspector will determine the proper being performed ot or near an intersection. /\ Minimum distance from work area to first Advance Warning 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 Stondard Sheets. 2. If construction closes the road ot a T-intersection, the Contractor shall ploce the "CONTRACTOR
4. The "ROAD WORK NEXT X MILES" (G20-1aTisign shall be required at high volume crossroads to advise NAME " (G20-6T) sign behind the Type 3 Borricades for the road closure (see BC(10) also). GENERAL NOTES
motorists of the length of construction in either direction from the intersection. The Engineer The "ROAD WORK NEXT X MILES" left orrow(G20-1bTL) ond "ROAD WORK NEXT X MILES" rignht orrow 1. Special or larger size signs may be used @s necessary.
will determine whether a roadway is considered high volume. (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans.
5. 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 LIMIT or more advance warning.
WORK AREAS I[N MULTIPLE LOCATIONS WITHIN CSJ LIMITS L <> , MITS
= " X% %G20-9TP [BEGIN 4, 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs moy be used on low volume
%’SEK STAY ALERT crossroads at the discretion of the Engineer as per TMUTCD Part 5. See
BEGIN DO % XR20-57 |TRAFFIC OBEY Note 2 under "Typical Location of Crossrood Signs”.
% %G20-5T | ROAD WORK N o |Ner ) FINES < WARNING
NEXT X MILES Cw-aL ‘iés‘ PASS DOUBLE "' SIGNS 5. Only diomond shaped warning sign sizes are indicated.
CW20-1D NAVE XX appropriate) - o STATE LAW
CW1-4R % %G20-6T [  APDRESS CWI3-1P | wew % %R20 SOTPIEI""" TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standord Highway
!\‘ggk e 620-10T % R20-3T % % Sign Designs for Texas" monual for complete list of available sign design
| 3x CWI3-1P Type 3 Barricade or X X X X X sizes.
b= > CW20-1D channelizing devices \
,I./. //Jn““‘*,, » q q q q qd q q
/ < / - L ® LEGEND
e e o900 0 000 oo oblo ol LK J— Type 3 Borr loode
/ => V4 LNy, | fe | TSP f— = T T T — —
O O O O © 0 O O - - -
7 ? f —f O OO | Channelizing Devices
] = WORK // = /eginning of SPEED '
[ // SPACE ~| NO-PASS ING R2-1| LIMIT / END 1O - Sign
.. 7/ — . WORK ZONE | 550
x Channel izing CSJ Limit b line should 00 G20-2bT % %
Devices 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
“F_!OAII_) WORK AHEQD“ (CW20-1D)signs are placed in advance of these work areas to remind drivers they ore still G20-2 % % location NOTES X Spacing char+ or the
within the project Iimits. See the applicable TCP sheets for exact location and spacing of signs and TMUTCD for sign
channel izing devices. The Contractor shall determine the appropriate distance spacing requirements.
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS TGN 10 be placed on the G20-1 series signs and "BEGIN ROAD
WORK WORK NEXT X MILES" (G20-5T)sign for each specific project. SHEET 2 OF 12
fe >l % %620-9TP | 7oNE STAY ALERT This distance shall replace the "X" and shall be rounded
r BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. gco Traffic
% %G20-5T| ROAD WORK TRAFFIC WARNING No decimals shall be used. - Safety
ROAD NEXT X MILES | | LIMIT | s spoo-s1 | FINES SIGNS IT D £ T . Division
CLOSED|Ri1-2 CW1-4L NAVE >< >< DOUBLE . . . . exas Department of Transportation Standard
ADDRESS TALK OR TEXT LATER STATE LAW [0 The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 X %G20-6T S % % R20-50TP| .u"&';'?m 0T shal | be used as shown on the sample layout when advance
c"" ®  Barricade or  cwiz-1p ot | Re1 ucrmson | 620-10T R0 '3 signs are required outside the CSJ Limits. They inform the

channelizing
devices

/ FX T :

** - . .
. ) ) ) Tving outeide the Cou Limite where frottic fines may dounie | BARRICADE AND CONSTRUCTION
if workers are present.
; ; ; : Y i PROJECT LIMIT

q q
. // %% CSJ I'imit signing is required for highway construction and
\ 1 | maintenance work, with the exception of mobile operations.
<a
d % — e — e e —|— e e e i i e <> Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) _2]
Channelizing |‘\CSJ Limit = and other signs or devices as called for on the Traffic
/ T 74 Devices // Control Plan. FILE: be-21. dgn DN: TXDOT ‘m:m)or‘uw: TxDOT | ck: TxDOT
P X SPEED|R2:1 . . . . . @©TxDOT November 2002 CONT |SECT J08 HIGHWAY
WORK 5/ ™ k—ﬂb\ T <><> 0 Contractor will install o regulatory speed |imit sign at SEVISIoe 1027 011023, ETC. [FM 570, ETC
SPACE ROAD WORK R the end of the work zone. ’ . ’ .
>< >< WORK ZONE |620-2bT % % 9-07 8-14 DIST COUNTY SHEET NO.
620-2:% % 7-13 5-21 BWD|  EASTLAND 11
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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

oG Shown e cs of work activity and not throughout the entire project. e o s
See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
Oddlfl(?ﬂﬂ[ advance . . additional advance
signing. or covered during periods when they are not needed. signing.

%Lr_______/ TN

- __fg;_ -

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.

DISCLAIMER:
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3:22:52 PM
T: \BWDDSGTEAM\ _Design Projects\Eos+tIand\1027

DATE: 7/5/2023

FILE:

Io |o k)\\\\ b ANNY ANNNN\Y b |o |O§\\\\\\§§\\\\ |o AN\
See General See General
(750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
[ |
WORK
620-50P
_50p SPEED
L7IM6 o ZONE | 820750 SPEED LIMIT WORK WORK YT
SPEED ZONE | G20-5aP 620-5aP
R2-1 60 LIMIT 6 O R2-1 7 O R2-1 SPEED 7 O -
CW3-5 ES () R2-1 ??ﬁ%? LIMIT e
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 Iimi+s 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 zan3_3|g:§ orefullus+:o+ed 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)

c) 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 L 6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,
As long as any of these conditions exist, the work zonme speed limit signs "WORK ZONE" (G20-5aP) ploque and the "SPEED LIMIT" (R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiary to Item 502.

. 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 . Techniques that may help reduce traffic speeds include but are not limited to: SHEET 3 OF 12
the Troff|c control p|9n§ wh?n w?rk?rs or equipment are not behind concrete A. Law enforcement. ' ® Traffic
barrier, when work octivity is within 10 feet of the traveled way or actually B. Flagger stationed next to sign. - ) éﬁzzgz
in fthe traveled woy. C. Portable changeable message sign (PCMS). A x5 Department of Transportation Standard

Short Term Work Zone Speed Limit signs should be posted and visible to the
motorists only when work activity is present. When work activity is not
present, signs shall be removed or covered.

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

D. Low-power (drone) radar transmitter.
E. Speed monitor trailers or signs.

. Speeds shown on details above are for illustration only.

Work Zone Speed Limits should only be posted as approved for each project.

.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)-21

BARRICADE AND CONSTRUCTION
WORK ZONE SPEED LIMIT

FILE: be-21. dgn o TxDOT [eks TXDOT [owe TxDOT [ ex: TxDOT
@©TxDOT November 2002 CONT [SECT JoB HIGHWAY
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No warronty of any
ility for the conversion

TxDOT assumes No responsi

of this standard to other formats or for incorrect results or damages resulting from i+s use.
Design\Standards\TCP\BC () -21. dgn

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

kind is made by TxDOT for any purpose whotsoever.

DISCLAIMER:

RA T F
TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS CENERAL NOTES TOR WORK ZONE SIONS

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

1
2. Wooden sign posts shall be painted white.
3. Barricades shall NOT be used as sign supports.
_2_ ! ROAD 4. All signs shall be installed in occordance with the plons or as directed by the Engineer. Signs shall be used to regulate, worn, and
minimum guide the traveling public safely through the work zone.
from WORK 5. The Contractor may furnish either the sign design shown in the plans or in the "Stondord Highwoy Sign Designs for Texas" (SHSD). The
® curb AHEAD Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
& g N A from the plans. Any variation in the plans shall be documented by written agreement between the Engineer and the Controctor’'s
° o \/ Responsible Person. All chonges must be documented in writing before being implemented. This can include documenting the changes in
] 2 the Inspector's TxDOT diary ond having both the Inspector ond Controctor initial ond dote the agreed upon chonges.
S S T 6. The Contractor shall furnish sign supports listed in the "Compliont Work Zone Traffic Control Device List" (CWNZTCD) for small roadside
_ 7.0’ min, — e signs. Supports for temporary large roadside signs shall meet the requirements detailed on the Temporary Large Roadside Signs (TLRS)
¢l 0'-6' 9.0’ mox. 21 6 or a 7.0° min. standard sheets. The Contractor shall install the sign support in accordance with the monufacturer’s recommendations. 1f there is o question
o™ = X ° T IS X 9.0 mox regarding installation procedures, the Contractor shall furnish the Engineer o copy of the manufocturer’s installation recommendations so
= N 1 = | 9reater X T 5 : the Engineer can verify the correct procedures are being fol lowed.
7. The Contractor is responsible for installing signs on approved supports and replacing signs with damaged or cracked substrates ond/or
> damaged or marred reflective sheeting as directed by the Engineer/Inspector.
] % 8. ldentification markings may be shown only on the bock of the sign substrate. The maximum height of letters and/or compony logos used
Paved Y 7 Y Paved ~ TS T -z L * for identification shall be 1 inch,
shoulder shoulder i X \%L]\ 9. The Contractor shall replace domoged wood posts. New or damoged wood sign posts shall not be spliced.
7 RAT F K fi 1 "Tex 1 ni form Troffi trol i " Port
% When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb. 1. The types of sign supports, sign mounting height,the size of signs, and the type of sign substrates can vary bosed on the type of

work being performed. The Engineer is responsible for selecting the appropriate size sign for the type of work being performed. The
Contractor is responsible for ensuring the sign support, sign mounting height and substrate meets monufacturer’s recommendations in

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

Supplemental plaques {advisory or distance) should not cover the surface of the parent sign. a. Long-term stationary - work that occupies o location more than 3 days. . . . . .
PP ploa 4 P g b. Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting

more than one hour.

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

52 PM
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c. Short-term stationory - daytime work that occupies a location for more than 1 hour in a single daylight period.
l Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports d. Short, duration - work that occupies a location up to 1 hour.
— = shal | not will be by bolts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
protrude ~ or screws. Use TxDOT's or SIGN MOUNTING HE IGHT
- ,,'I o -T_ obove sign \ monufacturer’s recommended 1. The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more thon 9 feet, above the paved surface, except
/0 HE M procedures for attaching sign as shown for supplemental plaques mounted below other signs.
- substrates to other types of 2. IR: l;(r:'r'rom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
T '|F ~| sign supports 3. Long- 'rerm/]n'rermedlo're term Signs may be used in lieu of Short-term/Short Duration signing.
TE FH Support 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
P ~ shal | not 1 / appropriate Long-term/Intermedigte sign height.
FH WE protrude <_3 5. Regulatory signs shall be mounted ot least 7 feet, but not more than 9 feet, above the paved surface regordless of work duration.
ol obove sign N F
DOUBLE i or Nails shall NOT S12E_OF SIONS o . . . .
- 1.  The Contraoctor shall furnish the sign sizes shown on BC {2) unless otherwise shown in the plans or as directed by the Engineer.
= be allowed. SIGN_SUBSTRATES
KERS Each sign 1. The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer’s recommendations for the type of sign
ARE PRESENT I shal | be ottached support that is being used. The CWZTCD Ilists eoch substrate that caon be used on the different types ond models of sign supports.
Sign supports shall N - A A 2. "Mesh” type materials are NOT on approved sign substrate, regardiess of the tightness of the weave.
extend more thon E D directly to the sign 3. All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
1/2 way up the support. Mul 'riple fastened to the bock of the sign and extending fully across the sign. The cleat shall be attoched to the back of the sign using wood
back of the sign . * screws that do not penetrate the face of the sign panel. The screws shall be ploced on both sides of the splice and spaced at 6"
substrate. - signs shall not be centers. The Engineer may approve other methods of splicing the sign face.
FRONT ELEVATION joined or spliced by REFLECTI_VE SHEET ING ) . ) ] . ) ¢ OUS-8300
Wood, metal or . 1. All signs shall be retroreflective ond constructed of sheeting meeting the color and retro-reflectivity requirements o -
Fiber Rein:‘orced Plastic ony meons Wood for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1),
supports shall not be 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white bockground.
Splicing embedded perforated square metal tubing in order to extend post extended or repaired 3. Oronge sheeting, meeting the requirements of DMS-8300 Type By, or Type Cp , shall be used for rigid signs with orange backgrounds.
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION by spl icing or SICN LETTERS
above and two below the spice point. Splice must be located entirely behind Wood 1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
the sign substrate, not near the base of the support. Splice insert lengths 00 other means. Administration (FHWA) ond as published in the "Standard Highway Sign Design for Texas" manual. Signs, letters and numbers shall be of
should be ot least 5 times nominal post size, centered on the splice ond first class workmanship in accordance with Department Standards and Specifications.
of ot least the some gouge material. REMOVING OR COVERING
1. When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.
STOP/SLOW PADDLES 2. Long-term stationary or intermediote stotionary signs installed on square metal tubing may be turned away from traffic 90 degrees when
. . CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any
1. STOP/SLOW paddles ore the primary method to control traffic WITHIN THE PROJECT LIMITS intersections where the sign may be seen from approaching traffic.

by flaggers. The STOP/SLOW paddle size should be 24" x 24".
2. STOP/SLOW paddies shall be retroreflectorized when used at night.
3. STOP/SLOW paddles may be attached to a staff with a minimum
length of 6’ to the bottom of the sign.
4. Any lights incorporated into the STOP or SLOW paddle faces
shall only be as specifically described in Section 6E.03
Hond Signaling Devices in the TMUTCD.

1. Permanent signs are used to give notice of traffic laws or reguiations, call 3. Signs installed on wooden skids shall not be turned at 90 degree angles to the roadway. These signs should be removed or completely
attention to conditions that are potentially hazardous to traffic operations, covered when not required. . . . . . .
show route designations, destinations, directions, distances, services, points 4. When signs are covered, the material used shall be opoque, such as heavy mil black plastic, or other materials which will cover the
of interest, and other ;Jeoqraphical ;‘ecrec’rionaI' specific ’service (LE)GO) or entire sign foce and mointain their opaque properties under gutomobile headlights at night, without domaging the sign sheeting.
’ ’ ’ ’ .
cultural information. Drivers proceeding through a work zone need the same, 5. Burlap shall NOT be used to cover signs.

. . . . 6. Duct tope or other adhesive material shall NOT be offixed to a sign face.
if not better route guidonce os normally installed on o roadway without 7. Signs and anchor stubs shall be removed ond holes backfilled upon completion of work.

construction.
. . . . oo SIGN SUPPORT WEIGHTS
2. When permanent regulatory or warning signs conflict with work zone conditions, T. Where Sion supporTs require the use of weights to keep from turning over, the use SHEET 4 OF 12
remove or cover Th‘? permonent s!gnsfun‘hl *h? permanent s1gn message matches of sondbags with dry, cohesionless sand should be used. ' 73@ Traffic
N ;2?(;50:3:%0‘:8”‘1”'0”' For details for covering large guide signs see the . The sandbags will be tied shut to keep the sand from spilling and to maintain a L"Jsiﬁseigln
24 ' constant weight. I Texas Department of Transportation Standard

purposes, they shall be visible to motorists at all times. for use as sign support weights.

P H . . . Sondbags should weigh a minimum of 35 Ibs and o maximum of 50 Ibs.
4, [f existing signs are to be relocated on their original supports, they shall be . Sondbags shall be made of a durable material that tears upon vehicular

impact. Rubber (such as tire inner tubes) shal | NOT be used. BARR[CADE AND CONSTRUCT lON

. Rubber ballosts designed for chonnelizing devices should not be used for

installed on crashworthy bases as shown on the SMD Standord sheets. The signs

< 24" S ¢ 24" > shal | meet the required mounting heights shown on the BC Sheets or the SMD

P i
24"
3. When existing permanent signs are moved ond relocated due to construction 3. Rock, concrete, iron, steel or other solid objects shall not be permitted
4
5
6

Stondords. This work should be paid for under the appropriate pay item for ballast on portable sign supports. Sign supports designed ond monufactured
E‘"’"O;“'i‘"g 'dRe"_ it Eg":g?:"go; dg:"’_““;mck relocating existing signs. with rubber boses may be used when shown on the CWZTCD Iist. TEMPORARY S l GN NOTES
egen order 'te 9 . . 7. Sandbags shall only be placed along or laid over the base supports of the
— e = 5. 1f permanent signs are to be removed and relocated using temporary supports, traffic control device and shall not be suspended above ground level or
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Controctor shall use crashworthy supports as shown on the BC stondord sheets, hung with rope, wire, chains or other fosteners. Sandbags shall be placed
TLRS standard sheets or the CWZTCD Iist. The signs shall meet the required mounting along the length of the skids to weigh down the sign support.
USAGE COLOR SIGN FACE MATERIAL heights shown on the BC, or the SMD standard sheets during construction. This work 8. Sondbags shall NOT be ploced under the skid and shall not be used to level BC (4 ) - 2]
BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs. sign supports placed on slopes. e bo-21. dgn ov TxDOT [eks 1x001 [ows_1xDOT [ ks 1x00T
BACKGROUND ORANGE TYPE Br OR C; SHEETING 6. Any sign or traffic control device that is struck or domaged by the Contractor FLAGS ON SIGNS ©TxDOT November 2002 conT [sect J08 HIGHNAY
LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/her construction equipment shall be reploced as soon as possible by the 1. Flags may be used to draw attention to warning signs. When used, the flag shall REVISIONS 1027/ 01| 023,ETC. | FM 570, ETC.
Contractor to ensure proper guidance for the motorists. This will be subsidiary be 16 inches square or larger and shall be orange or fluorescent red-orange in 9-07 8-14 P CoNTY SHEET MO,
LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to [tem 502. color. Flogs shall not be allowed to cover any portion of the sign face. 7-13  5-21 BWD EASTLAND 13
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% Maximum 24" 2%6 Sign Sign ): Sign Sign
% Max imum 4x4 1 7 (= A 12 sq. ft. of L |<—>|/5k"d «~ Post 4 FPost e Post Post—
21 sq. ft. of "’°°s sign face 2x6 o : .
sign face PosT  2x6 K N H
- 27 2x6 H
/ AN \ ~ \)<§°°e' :
i & : :
«S 1 « q S
* %4x4 nd o0 axd et el
wood v |°] desirable +|o| desirable
ost 72" block block HE HE .
p l = HF |2 18
4 ?':’, 34" min. in Optional ‘f H
| N " HH trong soils, | reinforcin HH
u _l_ H Length of skids may 48 HE strong solls, 9 HE
T Top Xt be increased for minimum HH 55" min. in sleeve — 3|3 34" min. in Base
wood additional stability. HE weak soils. (172" larger  |3]¢ strong soils See the CWZTCD Post
See BC(4) post HH thon sign el Wy o for embedment,
for sign 2x4 x 40" Top os ost! x 18" HE 55" min. in
30 height 24" Vi See BC(4) areror st |8I¢ P N weak S0i s,
. — . L] ul oo slo
resuirement B 26 fﬁ:';rﬁn T ’/2><4 Proee (174" targer |3[3 Anchor Stub HH
1 . ele " sle
I requirement 3/8" bolts w/nuts than sign HH (174" lorger  |s|s
L or 3/8" x 3 1/2" 2 post) —={3(? than sign HH
L0 LD L Ll J = %) (min.) lag / HH post) ———=3]¢
L1 _\|r_ N \ screws e g <
40" 36" Front 4x4 block 4x4 block . OPTION 1 (A::JJ?NSTZUD) OPTION 3
Front Sice Sige (Direct Embedment) (Anchor Stub and Reinforcing Sleevel) WING CHANNEL
Lap-splice/base
SKID MOUNTED WOOD S 'GN SUPPORIS PE;:gﬁLDDSQ;Ag:Jr:ETT:DTUsBIINZN SUPPORTS —
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS
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 WEDGE ANCHORS
9 sq. ft. or less- substrate listed in section J.2.d of Both steel and plastic Wedge Anchor Systems as shown
mm' ex,”',uded the CWZTCD, except 5/8" plywood. on the SMD Standard Sheets may be used as temporary
thinwal |l plosti 172" plywood is al lowed. sign supports for signs up to 10 square feet of sign
hinwal I plastic 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)).
i- @ 3/8" x 3" gr. 5 bolt
ie {2 per support) joining
B sign panel and supports OTHER DES I GNS
MORE DETAILS OF APPROVED LONG/INTERMEDIATE
2 AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
B CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
A 1 374" x 1 3/4" x 11 foot GENERAL NOTES
. H 12 ga post
[ (DO NOT SPLICE) 13/4 " x 1 374" x 129" @3/8 " X 3" gr. |1. Nails may be used in the assembly of wooden sign
It (hole to hole) 12 ga. support 5 bolt &I‘.uppor’rs, but 3/8" bolts with nuTs_or; 1I:/t!“if).( 3II/2"
N 1 3/4" galv. round telescopes into sleeve 13/4 " x13/4" x 129" comaoron M8 be used on every Joint for fina
-H with 5/16" holes . (hole to hole) : ~ )
] or 1 3/4 X 134 N N N ~ 12 ga. square m . —. 2 2. No more than 2 sign posts shall be placed within g
R square tubing 13747 x13/4 " x 52" (hole > perforated B © 7 ft. circle, except for specific materials noted on the
S to hole) 12 ga. square perforated tubing upright ————=  \—d R —f - CNZTCD List.
Upright must ™ S S— tubing diagonal brace jos 3"
+e|e§cope to . I [e o o o #)e o 0o o o Q I - 3. When project is completed, all sign supports and
provide 7’ height - Completely welded foundations shall be removed from the project site.
above pavement « | 2" x 2" x 59" : is wi i idi
P 48" | 13/4 " x 1 374 " x 32" (hole . lho)l(e Toxhole) around tubing This will be considered subsidiary to Item 502.
Il to hole) 12 ga. square perforated I 12 go. perforated
o tubing cross brace N tubing skid 2" x 2" x 8" % See BC(4) for definition of "Work Duration."
X (hole to hole)
. o 3/8" X 4-1/2 ar 12 ga. squore % ¥ Wood sign posts MUST be one piece. Splicing will
L) ol © 5 BOLT (TYP )g : . _{ per forated NOT be allowed. Posts shall be painted white.
> 710 . —_ ~N tubing sleeve
748.%/ N > | . | welded to skid [J See the CWZTCD for the type of sign substrote
——r pin ot angle N - o €0 | that can be used for each approved sign support.
oo o e v oo v needed to - o ~ ~
- match sideslope ol ANN——
36 N o SHEET 5 OF 12
2.5 = " ® Traffic
@1/16 ; Sarety
Welds to start on 7 . ivision
opposite sides I Texas Department of Transportation Standard
going in opposite
directions. Minimum e
weld, do not -2" x 2" x
back 111 puddie. 12 go. BARRICADE AND CONSTRUCTION
Id 359 upright
RN e a— TYPICAL SIGN SUPPORT
weld— N.F¥% weld starts here
starts b
here weld 5
VY F
SINGLE LEG BASE 320 BC(S5)-21
Side View FILE: bc-21.dgn DN:  TXDOT ‘CK:TXDOT‘DW: TxDOT | ck: TXDOT
©TxDOT November 2002 CONT | SECT JoB HIGHWAY
SK I D MOUNTED PERFORATED SQUARE STEEL TUB I NG S I GN SUPPORTS REVISIONS 1027 01| 023,ETC. | FM 570,ETC.
9-07 8-14 DIST COUNTY SHEET NO.
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 713 52 WO EASTLAND 14
20
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WHEN NOT [N USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . Ve
(The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
1. The Engineer/Inspector shall approve all messages used on portable » o
changeable messoge signs (PCMS) . Phose ] . Cond i '|' i on |_ i S'l's PhGSG 2: POSS | b I e Componen'l' L | STS
2. Messages on PCMS should contain no more thon 8 words (about four to
ignt characters per word), not incluging simple words such os *T0, fed/Lone/Rom Closure List L Action to Take/Effect on Travel Location Warning % x Advance
3. Messages should consist of a single phase, or two phases that oa ane/sRamp osure Lis Other Condition List List List List Notice List
alternate. Three-phase messages are not ol lowed. Each phase of the
message should convey a single thought, ond must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
4. Use the word "EXIT" to refer to an exit ramp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
"EXIT CLOSED." Do not use the term "RAMP."
5. Always use the route or interstate designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
6. When'in use, e bosron of o storionary POS message ponel should be CLOSED CLOSED XXXXCFT NARROWS NEXT XXXXX RA ILROAD SPEED XX
. i ' i u -
o minimun T feet obove the roadway, where possible. AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
7. The message term "WEEKEND" should be used only if the work is to
start on Saturdoy morning and end by Sunday evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual days ond hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY
is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
8. The Engineer/Inspector may select one of two options which are avail-
able for displaying a two-phase message on @ PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E UsS XXX SPEED MAY XX
9. Do not "flash" messages or words included in a message. The messoge CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
should be steady burn or continuous while displayed.
10. Do not present redundant information on a two-phase message; i.e., _
keeping +wo Iines of the message the same and changing the third |ine. CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
11. Do not use the word "Danger" in message. LANE LANE GRAVEL LANES USE FOR TO LANE XX PM -
12. Do not display the message "LANES SHIFT LEFT" or “LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
on a PCMS. Drivers do not understand the message.
13. Do not display messages that scroll horizontally or vertically ocross NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS TO CAUTION FRI-SUN
14, The following table Iists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
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 TWUTCD. Vﬁi:l(E)gS EE(E('I;S)E(;X ROSEVSV('?RK ROQE&?RK EXP%CT PRETPOARE SDARFIEVEY XXT AM
15. PCMS charocter height should be at leost 18 inches for trailer mounted DELAYS L 0
units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
should be legible from at least 600 feet at night and 800 feet in
daylight. Truck mounted units must hove a character height of 10 inches EXIT RIGHT LN BUMP UsS XXX REDUCE END DRIVE NEXT
ond must be legible from ot least 400 feet. CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
16. Eoch line of text should be centered on the message board rather than
left or right justified. CLOSED X MILES XXX FT USE CARE AUG XX
17. If disabled, the PCMS should defoult to an illegible display that will
not alarm motorists and will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
bars is oppropriate. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
XXXXXXXX STAY
WORD OR PHRASE | ABBREVIATION || WORD OR PHRASE | ABBREVIATION CEB\S/ED ¥ LANES SHIFT in Phose 1 must be used with STAY [N LANE in Phase 2. LE\EE . % % See Application Guidelines Note 6.
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
est Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
g':’('je‘e’c'rd IF-l\[;g n°’:d°{ mgM 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT ond ALL con be interchonged as appropriate.
C ! qu éANT N° m N 2. The 1st phase lor both) should be selected from the 2. Roadway designations IH, US, SH, FM and LP can be interchanged as
CO”':" R Nor'rh "Road/Lane/Ramp Closure List" and the "Other Condition List". appropriate.
et — or tbound (route) N 3. A 2nd phase can be selected from the "Action to Take/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can
Aﬁgi druc on CONST AHD :‘lr';'“g :gING on Travel, Location, General Worning, or Advance Notice be interchonged as appropricte.
00 Phase Lists". 4, Highwoy names and numbers reploced as appropriate.
%R(:SSIN% T ElﬂguR RTE Right Lane RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchonged as needed.
)e z“'; oute DONT Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
20 ,r° 5 Service Road SERV_RD 5. If two PCMS are used in sequence, they must be separated by 7. FT ond MI, MILE and MILES interchanged os appropr iate.
:"ser 3 rouTeT E Shoul der SHLDR a minimum of 1000 ft. Each PCMS shall be Iimited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
=astboun rog e Slippery SLIP and should be understandable by themselves. 9. Distonces or AHEAD can be eliminated from the messoge if a
| cmergency e EMER o South S 6. For advance notice, when the current date is within seven days location phase is used.
Emergency Vehicle | E v Southbound (route) S of the actual work date, calendor days should be replaced with
Entrance, Enter |ENT Speed SPD days of the week. Advance notification should typically be for
Express Lane EXP_LN Street ST no more than one week prior to the work.
LXpressway EXPWY SUnde SUN SHEET 6 OF ]2
>F<XXXAEee:rj éééXAE[T) Telephone PHONE e
0Q Ahea Tempor ar TEMP ® rarfic
Freeway FRAY, FWY Tredoy RS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR =k Satoty.
E:?g‘;’gy Blocked Eg}' BLKD I?OE‘;W“*OW IgAEWNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) I Texas Department of Transportation Standard
ic
Hozor dous Driving [ FAZ DRIVING | [Trovelcrs TRVLRS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
E?;ﬁfggﬁjpﬂﬁli”"' :S\Z/MAT Tuesday TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION ARRICA A TRUCT
Vehicle - Tine Winofes TN W OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
Highvay S Venicies (5] VER, VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- . Warning WARN
fafornation 1o Hednesdoy _ WD FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT €9 ul 1. When Full Motrix PCMS signs ore used, the character height ond legibility/visibility requirements shall be mointained as listed in Note 15 under "PORTABLE
West []
Left LFT Westbound (route) W CHANGEABLE MESSAGE SIGNS" above. BC (6) - 2]
Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the "Flagger Symbol" (CW20-7) are represented grophically on the Full Matrix PCMS sign and, with the approval of the Engineer, it
Lone Closed LN CLOSED H shall maintain the legibility/visibility requirement Iisted above. FILE: bc-21. dgn ON: TXDOT | cks TxDOT|ows TxDOT | cks TxDOT
Will Not WONT
Lo!/er Level LWR LEVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, aond shall not substitute ©TxD0T November 2002 CONT |sEcT J0B HIGHWAY
Maintenance MAINT for, or replace that sign. REVISIONS 1027/ 01] 023, ETC. | FM 570, ETC
Roadwa 4, A full matrix PCMS may be used to simulate a flashing orrow board provided it meets the visibility, flash rate and dimming requirements on BC(7), for the R R ’ : ’ :
y . 9 07 8 14 DIST COUNTY SHEET NO.
designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13  5-21 BWD EASTLAND 15
To0




No warranty of any
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" EE’}T;;;5?:;%:3:?,:,:2,'4sbf,fpgﬁs‘_“;g(',(',f'id',;g?do‘f"’;:g;ﬂoﬁf:zg g::?',:e?nd LOW PROFILE CONCRETE Arrow Boards may be located behind channelizing devices in place for a shoulder
Reflectors can be found at the Material Producer List web oddress Barrier Reflector on BARRIER (LPCB) USED taper or merging taper, otherwise they shall be delineated with four (4) channelizing
shown on BC(1). 16" tall plastic bracket IN WORK ZONES devices placed perpendicular to traffic on the upstream side of traffic.

2. Color of Barrier Reflectors shall be.os specifi?d.in the TMUTCD. The LPCB is approved for use in work
cost of the reflectors shall be considered subsidiary to Item 512. \ zone locations, where the posted 1. The Flashing Arrow Boord should be used for all lane closures on multi-lone roodways, or slow

speed is 45mph, or less. See moving maintenance or construction activities on the travel lanes.
Roadway Standard Sheet LPCB. 2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions
or work on shoulders unless the "CAUTION" display (see detail below) is used.

3. The Engineer/Inspector shall choose all appropriote signs, barricades and/or other traffic
Max. spacing of barrier control devices that should be used in conjunction with the Flashing Arrow Board.
reflectors is 20 feet. 4. The Flashing Arrow Board should be oble to display the following symbols:

Attach the delineators as per
manufacturer’s recommendations.

LOW PROFILE CONCRETE BARRIER (LPCB)

Barrier
Reflectors

° °
° °
CONCRETE TRAFFIC BARRIER (CTB) % o o
o [
See D & OM (VIA)

3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors ° ° OR °

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 attochment of a barrier gropple without o o [ ] (]

damaging the reflector. The Barrier Reflector mounted on the side of L ° ° ° ° L

the CTB shall be locoted directly below the reflector mounted on top of Install o minimum of .. ..

the barrier, as shown in the detail above. 3 Barrier Reflectors
4, Where CTB separates two-way troffic, three borrier reflectors shall be as per manufacturer'’s 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION LJ L]

mounted on each section of CTB. The reflector unit on top shall have recommendat ions.

two yellow reflective foces (Bi-Directional)while the reflectors on each

side of the barrier shall have one yellow reflective face, as shown in ) ) ) ) ) °

the detail above. . DEL INEATION OF END TREATMENTS o o J o o o
5. When CTB seporates traffic traveling in the same direction, no barrier [ ] e o o [ ) ® 6 00 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 ° ° ° ° ° °

the edgeline being supplemented. CTB'S USED
7. Moximum spacing of Borrier Reflectors is forty (40) feet. IN WORK ZONES DOUBLE ARROW R_IGHT/LEFT ARROW SEOUE&I?TKLEEEVRON
8. Pavement markers or temporary flexible-reflective roadway marker tabs {rignht arrow shown; ¢

shal | NOT be used as CTB delineation. End treatments used on CTB's in work zones left is similar) (right chevron shown;
9. Attochment of Barrier Reflectors to CTB shall be per manufacturer’s shal | meet the opppropriate crashworthy left is similar)

recommendat ions. standaords as defined in the Monual for N - . . . .
10.Missing or damaged Borrier Reflectors shall be replaced as directed Assessing Safety Hardware (MASH). Refer 5. B?e CAUEION_ display consists of four corner lamps flashing simultaneously, or the Alternating

by the Engineer. to the CWZTCD List for approved end iomond Coution mode as shown. .
11.Single slope barriers shall be delineated as shown on the above detail. 6. The straight line coution display is NOT ALLOWED.

‘" P treatments and manufacturers. 7. The Flaoshing Arrow Boord shall be capable of minimum 50 percent dimming from roted 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 eoch 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.

DISCLAIMER:
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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 and Type D worning lights shall be installed at locations as detailed on other sheets in the plans. §® g’a"f’;f;;
6. Warning lights shall not be installed on @ drum that has @ sign, chevron or vertical panel. i Division
7. The moximum spacing for warning lights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS ITexas Department of Transportation Standard

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

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING L IGHTS must meet the requirements outlinea in the Manua! for BARRlCADE AND CONSTRUCT lON
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 Assessing Safety Hardware (MASH).

discretion of the Contractor unless otherwise noted in the plans. 2. E:::T ;ong. CWZTCD for the requirements of Level 2 or ARRO“ PANEL’ REFLECTORS’

2. The warning reflector shall be yellow in color and shall be monufoctured using a sign substrate approved for use with plastic drums |isted 3. Refer to the CAZTCD f list of d TMA
on the CWZTCD. . Refer to the C or a list of approved TMAs.

3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. 4. TMA:horelrzgmred on freeways unless otherwise noted WARN l Nc L IGHTS & AT TENUATOR

Warning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. 5 II\nTMAesEoSId. be used anytime that it can be positioned

or square.Must have a yellow 5. Squore substrotes must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 30 to 100 feet in advance of the area of crew exposure
reflective surfoce area of at least attaches to the drum. . . . . . L. . without adversely affecting the work performance. BC ( 7) = 2]
30 square inches . The side of the warning reflector facing approaching traffic shall have sheeting meeting the color and retroreflectivity requirements for 6. The only reason a TMA should not be required is when @ work
-T Bor T % o . FILE: bc-21.dgn DN:  TxDOT ‘CK:TXDOT‘DW: TxDOT | ck: TXDOT
DMS 8300-Type B or Type C. . . . area is spread down the roadway and the work crew is an
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©7xDOT  November 2002 CONT | SECT 408 HIGHWAY
8. The warning reflector should be mounted on the side of the handle nearest opproaching traffic. REVISIONS 1027 01| 023,ETC. | FM 570,ETC.
9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 DIsT COUNTY SHEET No.
713 5-21 BWD|  EASTLAND 16
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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:

53 PM

22:

3
\BWDDSGTEAM\ _Design Projects\East1and\1027-01-023 FM 2214 @ FM 570 - Curve & Intersection Upgrode\4.

7/5/2023

T

DATE
FILE

GENERAL NOTES

1.

2.

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

For intermediate 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,
one-piece cones may be used with the approval of the Engineer but only

if personnel are present on the project at all times to maintain the
cones in proper position and location.

For short term stationary work zones on freeways, drums are the preferred
channel izing device but may be replaced in tapers, tronsitions and tangent
sections by vertical panels, two-piece cones or one-piece cones as
approved by the Engineer.

Drums ond all related items shall comply with the requirements of the
current version of the "Texas Monual on Uniform Traffic Control Devices"
(TMUTCD) ond the "Compliant Work Zone Traffic Control Devices List"
(CWZTCD).

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

The Contractor shall have o moximum of 24 hours to replace any plastic
drums identified for replocement by the Engineer/Inspector. The replace-
ment device must be an approved device.

GENERAL DESIGN REQUIREMENTS

Pre-qualified plastic drums shall meet the following requirements:

1.

2.

9

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

The body and base shall lock together in such o manner that the body
separates from the base when impacted by a vehicle traveling ot a speed
of 20 MPH or greater but prevents accidental separation due to normal
hondling and/or air turbulence created by passing vehicles.

Plaostic drums shall be constructed of lightweight flexible, and
deformoble materials. The Contractor shall NOT use metal drums or
single piece plastic drums as channelization devices or sign supports
Drums shall present a profile that is @ minimum of 18 inches in width
ot the 36 inch height when viewed from any direction. The height of
drum unit (body installed on base) shall be a minimum of 36 inches and
a maximum of 42 inches

The top of the drum shall have a built-in handle for easy pickup and
shal |l be designed to drain water and not collect debris. The handle
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.

The exterior of the drum body shall have a minimum of four alternating
orange and white retroreflective circumferential stripes not less thon
4 inches nor greater thaon 8 inches in width. Any non-reflectorized
space between any two adjacent stripes shall not exceed 2 inches in
width.

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

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

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.

RETROREFLECTIVE SHEETING

1

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

Handle

Top should not
allow collection

of water or
debris

18" min

9/16" dia. (typ)
for mounting
signs and
warning lights

4" max
4" min
8" max
(typ)

2" max
(typ.}

42" max

36" mi

Eoch drum shal | have

a minimum of 2 orange
ond 2 white stripes
using Type A or Type B
retroreflective
sheeting with the

top stripe being
orange.

[<— Taper to allow
for stacking o

This detail is not intended
for fabrication. See note 3
and the CWZTCD Iist for
providers of approved
Detectable Pedestriaon
Barricades

Continuous smooth

36" rail for hand trailing

Detectable Edge

2" Max.

P
minimum of 5 &
drums NS >

See Ballost
Note 3

)

18" x 24" Sign 12" x 24"
(Moximum Sign Dimension) Vertical Panel
Chevron CW1-8, Opposing Troffic Lane mount with diogonals

Divider, Driveway sign D70a, Keep Right sloping down towards
R4 series or other signs as approved travel way

by Engineer

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

SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED

ON PLASTIC DRUMS

Signs used on plastic drums shall be manufactured using
substrates listed on the CWZTCD.

2. Chevrons ond other work zone signs with an orange background
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.

“

Vertical Panels shall be manufactured with orange and white
sheeting meeting the requirements of DMS-8300 Type A or Type B.
Diagonal stripes on Vertical Panels shall slope down toward
the intended traveled Iane.

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

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

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

~

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)

2. The sheeting shall be suitable for use on and shall adhere to the drum should be used at each location called for in the plans.
surface such that, upon vehiculor impact, the sheeting shall remain
adhered in-ploce ond exhibit no delaminating, cracking, or loss of DETECTABLE PEDESTRIAN BARRICADES 8. R9-9, R9-10, R9-11 and R9-11a Sidewalk Closed signs which
retroreflectivity other than that loss due to abrasion of the sheeting 1. When existing pedestrion facilities are disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
sur face. relocated in a TTC zone, the temporary facilities shall be approval of the Engineer.
detectable aond include accessibility feotures consistent with
BALLAST the features present in the existing pedestrion focility. Refer
to WZ(BTS-2) for Pedestrian Control requirements for Sidewalk
i X Diversions, Sidewalk Detours ond Crosswalk Closures. H T F 1
e e e P o o o, o, Warc-pecebicns Wit st soo 1111es rormai iy use ihe SHEET 8 OF 12 .
! . . M . closed sidewalk, a Detectable Pedestrion Barricade shall be gco Traffic
35 Ibs (minimum) and 50 Ibs (maximum). The bollgsf may be §ond in one_ placed across the full width of the closed sidewalk instead = Safety
to three sandbags separate from the base, sand in a sand-filled plastic of a Type 3 Barricade. ITexas Department of Transportation SDtla‘;l;ﬂg?d
base, or other ballasting devices as approved by the Engineer. Stacking 3. Detectable pedestrion barricades similaor to the one pictured
of sandbogs will be allowed, however height of sandbogs cbove pavement above, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. barriers, aond Yood or choinfli:k anc;n?.wi+: Q con;?n:ogs
2. Bases with built-in ballast shall weigh between 40 Ibs. ond 50 I1bs. detectable edging can sotisfoctorily delinedte o pedestrion
Built-in ballast can be constructed of an integral crumb rubber base or path. . . . BARR l CADE AND CONSTRUCT lON
a solid rubber base. 4, Loge.+rgTe. zr D|25TIC ?ho|?+zfzﬁngdbefwzen+dzzlﬁgs 9;e+:of
3. Recycled truck tire sidewalls may be used for ballast on drums approved “:rn::':igan:'wi:hngisgg?'?iﬁi:; Act icc::-,?bi?rfy guijellinese CHANNEL IZING DEVICES
for this type of ballast on the CWZTCD list. . (ADAAG)" and should not be used as a control for pedestrian
4. The ballast shall not be heavy objects, water, or ony material that movements.
would become hozardous to motorists, pedestriaons, or workers when the 5. Worning Iights shall not be attached to detectable pedestrion
drum is struck by a vehicle. barr icades. BC (8) - 2]
5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrian barricades should use 8" nominal barricade
holes in the bottoms so that water will not collect and freeze becoming rails as shown on BC(10) provided that the top rail provides FILE: bc-21. dgn DN: TXDOT \m:TxDOT\w: TXDOT | ck: TxDOT
a hazard when struck by a vehicle. a sToo+h continuous rail suitable for hond trailing with no ()TﬂmT November 2002 pE P o8 oA
6. Ballast shall not be placed on top of drums. splinters, burrs, or sharp edges. EVISToNe 17027011 023 ETC. [FM 570, ETC
7. Adhesives may be used to secure base of drums to pavement. 3-83 8-14 p— C;WTY : SHéTN&'
7-13 32 BWD EASTLAND 17
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The use of this standord 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.

DISCLAIMER:

depth

F1XED
(Rigid or self-righting)

6. Pavement surfaces shall be prepored in @ manner that ensures proper bonding
between the adhesives, the fixed mount bases and the pavement surface.
Adnesives shall be prepared ond applied according to the manufacturer’s

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.
i 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
z 4 change of alignment with the direction of travel Work Zone channelizing devices illustrated on this sheet may be installed
= — ond provide additional emphasis ond guidance for in close proximity to traffic ond are suitable for use on high or low
. v . g 18" vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spacing and
4 § 4" ‘é s Min. horizontal alignment of the roadway. placement is uniform and in occordance with the "Texas Monual on Uniform
See p See e 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). . .
i note 7 4 45° 4+ note 7 S |3 side of a sharp curve or turn, or on the far side . Channelizing devices shc?wn on this sheet may r'mve Q drlvt::at?le, f|>.<ed or
45 2 8 of an infersection. They shall be in Iine with portable base. The requirement for self-righting channelizing devices must
° 3 and at right angles to approaching traffic. be specified in the General Notes or other plan sheets.
4" § S Spacing should be such that the motorist always Channel izing devices on self-righting supports should be used in work zone
2 Vv | has three in view, until the change in alignment areas where channelizing devices are frequently impacted by errant vehicles
VP-1L VP-1R » S eliminates its need. or vehicle related wind gusts moking alignment of the channelizing devices
© . . .. difficult to maintain. Locations of these devices shall be detailed else-
Fixed Base Sur foce ¢ . £ . 4. To be effective, the 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 Sur face B uppor 'g 5. Chevrons shall be orange with a black nonreflec- 4. The Contractor shall maintain devices in a clean condition and replace
/ N\ R TAS A 74 -+t o tive legend. Sheeting for the chevron shall be domaged, nonreflective, foded, or broken devices and bases 0s required by
N\ retroreflective Type Br. or Type Cr. conforming to 'rhe_Engineef/lnspec'roc. The Contractor shall be required to maintain proper
18" %= ‘Self-righting 12" mini Departmental Material Specification DMS-8300, device spacing and alignment. L
T Support minimum = unless noted otherwise. The legend shall meet the 5. Portoble baoses shall be fobricated from virgin and/or recycled rubber. The
v embedment — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
Fixed Base w/ Approved Adhesive 6. For Long Term Stationary use on tapers or
(Driveable Base, or Flexible transitions on freeways and divided highways,

self-righting chevrons may be used to supplement

lastic drums but not to replace plastic drums. recommendat i ons.
DRIVEABLE P P P 7. The installation and removal of channelizing devices shall not cause

detrimental effects to the final pavement surfoces, including pavement
surface discoloration or surface integrity. Driveable baoses shall not be
permitted on final pavement surfaces. The Engineer/Inspector shall approve
all application and removal procedures of fixed bases.

Support con be used)

Vertical Panels (VP’s} are normally used to channelize
traffic or divide opposing lanes of traffic.

CHEVRONS
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8" to 12" 2. VP's may be used in daytime or nighttime situations.
|<—>| 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
Monual for additional requirements on the use VP's
" for drop-offs.
nf.“n 3. VP's should be mounted back to back if used at the edge Minimum Suggested Maximum
n. 36" of cuts adjacent to two-way two lane roadways. Stripes bost Desirable Spacing of
min. are to be reflective orange and reflective white and S%see%d Formula Taper Lengths Channelizing
should alwagys slope downward toward the travel Ione. * % Devices
4. VP’'s used on expressways and freeways or other high 10° 1 12° on a on a
speed roadways, may have more than 270 squore inches Of fset/Offset|Offset| Toper | Tangent
of retroreflective orea facing traffic. 30 2| 1507 1657 | 180’ 30’ 60’
5. Self-righting supports are available with portable base. WS B B B n B
See "Compliant Work Zone Traffic Control Devices List" 35 L= 0 205°| 225" | 245 35 70
(CWZTCD). 40 265°| 295'| 320° 40’ 80
6. Sheeting for the VP's shall be retroreflective Type A or 45 450 | 495°| 540’ 45° 90’
Type B conforming to Departmental Material Specification - - - — -
RE DMS-8300, unless noted otherwise. 50 500’ | 550°| 600 50 100
. . 7. Where the height of reflective material on the vertical 55 _ 550’| 605'| 660’ 557 110
(Rigid or self-righting) panel is 36 inches or greater, a panel stripe of 50 L=WS 500" | 660 | 720" 60" 120"
6 inches shall be used. LONGITUDINAL CHANNELIZING DEVICES (LCD)
PORTABLE K | ] ] . 65 650'| 715'| 780’ 65° 1307
e 1. LCDs are croshworthy, |ightweight, deformable devices that are highly visible, have good torget value and 70 700" | 770' | 840" 70 140"
can be connected together. They ore not designed to contain or redirect a vehicle on impact. - - " - "
VERTICAL PANELS (VPs) 2. LCDs may be used instead of a line of cones or drums. 75 750'| 825'| 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. . *% T°p:"T 'e"‘J*“FST“"Ve ?e?" "°“;‘deff°ff- T
5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers ';;:;Z:E:E (s) e:"‘:;P:” -} W-Wigth of Offset (FT.)
on BC(7) when placed roughly parallel to the travel Ianes. pe
. . P 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
1. Opposing Traffic Laone Dividers (QTLD) are . s . . . . .
delineation devices designed o convert o shee‘r:r:g rJrr\eeh?ng;he quu:reme:;s :o:lerrligdefrg;‘Is 0s shown on BC(10). Place reflective sheeting SUGGESTED MAXIMUM SPACING OF
normal one-way roadway section to two-way near the top of the LCD along the full length of the device. CHANNEL [ZING DEVICES AND
operation. OTLD's are used on temporary
12" CW6-4 centerlines. The upward and downword orrows MINIMUM DESIRABLE TAPER LENGTHS
fe——— on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
) N 0 Ponels traffic on either side of the divider. The
ted 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 to protect the
Q bo:::"";; ebock adhesive or rubber weight to minimize movement :lgzléwggaggeggro;gebgggri'ggr;g;tleiggr;tijgrli for Assessing Safety Hardware (MASH) crashworthiness requirements based on
18" coused by a vehicle impact or wind qQust. 2. Water ballasted systems used to channél ize vehiculor traffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
‘/—7 2. The OTLD may be used in combination with 42" or chonnelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings. ‘ ® Traffic
cones or VPs. 3. Water ballasted systems used os barriers shall be ploced in accordance to application and installation requirements = L_.,S_afe'ty
Portable specific to the device, and used only when shown on the CWZTCD Iist. Texas Department of Transportation ivsion
36" Fixed or, 3. Spacing between the OTLD shall not exceed 500 4. Water ballasted systems used as barriers should not be used for o merging toper except in low speed (less than 45 MPH) I exas Pepa ent of Transportatio Standard
Driveable Base feet. 42" cones or VPs placed between urbon areas. When used on a taper in o low speed urbon area, the taper shall be delineated and the taper length
may be used, the OTLD’s should not exceed 100 foot spacing. should be designed to optimize road user operations considering the available geometric conditions.
or may be 4. The OTLD shall be oran . 5. When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be attenuated
. ge with a block non- as per manufacturer recommendations or flared to a point outside the clear zone.
OI:OLQ?I::; reflective legend. Sheeting for the OTLD shall pe P 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 chonnelizing 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: bc-21. dgn o TxDOT [ck: TxDOTJow:  TxDOT [oxs TxDOT
©TxDOT November 2002 CONT | SECT JoB HIGHWAY
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS 1027 011 023, ETC. [ Fi 510, ETC.
9-07 6-14 DIST COUNTY SHEET NO.
713 52 BWD EASTLAND 18
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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.
Design\Standards\TCP\BC () -21. dgn

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

kind is made by TxDOT for aony purpose whotsoever.

DISCLAIMER:

TYPE 3 BARRICADES Each roadway of a
divided highway shall be NAME ~ 1. Where positive redirectional

1. Refer to the Compliont Work Zone Traffic Control Devices List (CWZTCD) barricoded in the same manner. Ri-2 | ROAD e | 620-67 = capability is provided, drums
for details of the Type 3 Barricodes and o list of all materials CLOSED STATE__ moy be omitted
used in the construction of Type 3 Barricades. CONTRACTOR 2. Plastic cons’rr:JcHon fencin

2. Type 3 Barricodes shall be used ot each end of construction ) may be used with drums for 9
projects closed to all traffic. T y be used wit -

3. Barricades extending ocross a roadway should have stripes that slope e . SOfe‘.fy Qs required in ﬂje plans.
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 . may be substituted for drums when the
slope downward in both directions from the center of the barricade. . Typ.ucol shoulder width is less thon 4 feet.
ghere ng '.rurgergrz_pro:Eded Srrr qQ glt;rs;ed rosrld, s;riplzg should slope —_ Plostic Drum 4, When the shoulder width is greater

lownward in bo irections towar e center of roadway. _ _ .

4. Striping of rails, for the right side of the roadway, should slope T PERSPECTIVE VIEW ﬂm"b‘z f?ﬂ'dsfri“gy burn Ilgh'rz
downward to the left. For the left side of the roadway, striping " g 5 gay e om; ef Id ﬂ:umls ar:huse *
should slope downward to the right. ese drums . Drums must exten e leng

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

6. Borricades shall not be placed porallel to traffic unless on adequate PERSPECTIVE VIEW — LEGEND
clear zone is provided. Roadway @l’

7. Worning lights shall NOT be installed on barricades. S Plostic d

8. Where barricades require the use of weights to keep from turning over, - o % QD astic drum
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 o barricade rails reflective sheeting. reflective white stripes on one side E = 4% @ ,/\

Rock, concrete, iron, steel or other solid objects will NOT be facing one-way traffic and both sides i m m m Se K] @ Steady burn warning |ight
permitted. Sondbags should weigh a minimum of 35 Ibs ond o moximum of for two-woy troffic. R ] e+ g 1| or vellow warning reflector
50 Ibs. Sandbags shall be made of a durable material that tears upon Barricade striping should slant 1l [T ] 1 2 -
vehicular impact. Rubber (such as tire inner tubes) shall not be used downward in the direction of detour 5L =4
for sandbags. Sandbags shall only be placed along or upon the base ' e 8 %E % .
supports of the device and shall not be suspended above ground level 2 b R ;?ggegie03;‘;:;'1?:99;gz;\:‘fcdf:mihgnc:zzn
or hung with rope, wire, chains or other fasteners. : : co ! ! 1c 1
9. Sheeﬂgg for basr,icodes'sholl be retroreflective Type A or Type B 1. Slgns.shoulc.:l be rpoun'red on independent supp?r‘rs ot a 7 foot 8’ max. length Type 3 Barricades € > g E width makes it necessary. (minimum of 2
s . . pe . mounting height in center of roadway. The signs should be @ © > ond moximum of 4 drums)
conforllnnq to Departmental Material Specification DMS-8300 unless minimum of 10 feet behind Type 3 Borricades. <0 2
otherwise noted. 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

Yy & & & Ay
nominal Reflective
:450 /\/\/ Sheeting

6" 6" 7 inches.

CONES

min. orange

TYPICAL STRIPING DETAIL FOR BARRICADE RAIL min.
. whi
4’ min., 8 max. —3"-4a 1 m.in.
1 I " min. $:: oronge 2" mox.
2" min, . . 3" min.
[ " min. min. white
: 42" 2" to 6"
£ 28" min. 3" min.
e min.
stitrener [l 2V &V & & & & & 28"
N Flat rail min.
Stiffener may be inside or outside of support, but no more than _ 4l_

2 stiffeners shall be allowed on one barricade.

TYPICAL PANEL DETAIL
FOR SKID OR POST TYPE BARRICADES

Two-Piece cones Tubulor Marker

One-Piece cones

54 PM
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Alternate - .
Alternate CH) 28" Cones shall have o minimum weight of 9 1/2 Ibs.
42" 2-piece cones shall have a minimum weight of
Approx. Drums, vertical ponels or 42" cones Approx. QD 30 Ibs. including base.
| 50° | at 50’ maoximum spacing | 50" |
| | | | T SHEET 10 OF 12
Min. 2 drums Min. 2 drums 1. Traffic cones and tubulor markers shall be predominaontly orange, and ® i
g Traffic
or 1 Type 3 or 1 Type 3 meet the height and weight requirements shown above. - Safety
barr icade QD STOCKPILE barricade 2. One-piece cones have the body and bose of the cone molded in one consol idated I Texas Department of Transportation sDt'aV,'ﬁd'g”] Y
unit. Two-piece cones have a cone shoped body and a separate rubber base,
or ballast, thot is added to keep the device upright ond in place.
QD 3. Two-piece cones may have @ handle or loop extending up to 8" above the minimum
height shown, in order to aid in retrieving the device.
a o o O o 4, Cones or tubular markers shall have white or white and orange reflective BARR l CADE AND CONSTRUCT lON
. baonds as shown above. The reflective bands shall have a smooth, sealed
gzwggi;giz ;SS:: De_snroble . outer surface and meet the requirements of Departmental Material CHANNEL lz l NG DEV l CES
r barricod b stockpile location Channelizing devices parallel to traffic Specificotion DMS-8300 Type A or Type B. . .
or ba 1 icade may be is outside should be used when stockpile is 5. 28" cones and tubular morkers ore generally suitable for short duration and
omitted here clear zone. within 30’ from travel lane. short-term stationary work as defined on BC(4). These should not be used
for intermediate-term or long-term stationary work unless personnel is on-site
<o to maintain them in their proper upright position. BC ( ] 0) - 21
- JR— - - - - - - - - - - —_ 6. 42" two-piece cones, vertical panels or drums aore suitable for all work zone FILE: be-21.dgn ON: - TxDOT \CMTxDOT\Dw: TxDOT | ck: TxDOT
= durations. @©TxDOT November 2002 CONT [SECT JOB HIGHWAY
1. gzge:hggembulor morkers used on eoch project should be of the same size , salgfsmm 1027/ 01| 023,ETC. | FM 570, ETC.
. 9-0 -
TRAFFIC CONTROL FOR MATERIAL STOCKPILES T s owpEasTiaD | 19
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The use of this stondard is governed by the "Texas Engineering Practice Act".
of this standard to other formots or for incorrect results or doma
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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}.

SHEET 11 OF 12
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FILE: be-21. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
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The use of this standard is governed by the "Texas Engineering Practice Act".

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

DISCLAIMER:

3:22:54 PM
T: \BWDDSGTEAM\ _Design Projects\Eost1and\1027-01-023 FM 2214 @ FM 570 - Curve & Intersection Upgrade\4.
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FILE:

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS
PAVEMENT MARKING PATTERNS

60" + 3" Type II-A-A Type Y buttons
RAISED
DOUBLE JASED o 127 Yo o o o o o o o\ao o 070 o o
10 to 12" <:| 10 1_012.. TypeIIAA MARKERS Fo o o o oo 0o o o o O o O o
i oomoo ooooo NO-PASSING i 4"
\ , DOOODOOE%OOODOOOD oogooo oOoooo REFLECTORIZED L
— PAVEMENT 4 to 12" x
Yell Yellow &7 Aﬁ’ LINE
o> Yellow P veriow o> Type 11-A-A Type Y buttons MARKINGS L
Yel low
REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
Type I-C, I-A 0{* IT-A-A Type W or Y buttons
RAISED
SOLID EDGE LINE PAVEMENT o o_:I) c|><_|:| o o o“od o o o o o o
MARKERS
T pe II-A- A
* < y < LINES OR SINGLE 80" + 3"
oo OODO ODOOODOOODOOODOOOD REFLECTORIZED

NO-PASSING LINE PAVEMENT

I —& —— —— oo o o0o0m0Oo/o oonol ooo gogion MARKINGS
|:‘,> Yel low Type Y w_ jo q" White or Yellow
4 to 8" buttons 6 to 8" Type I1-A-A

T I-C

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B ype Type W buttons
Pattern A is the TXDOT Staondard, however Pattern B may be used if approved by the Engineer WIDE P’}Cé}s‘:z'r 1-2" LE‘% o C|><_U 60 o0 o O o/o0o o O o
Prefabricated morkings may be substituted for reflectorized pavement markings. LINE MARKERS Fo o o o oo o oo o o o Qoo

8"
(FOR LEFT TURN CHANNELIZING L INE REFLECTORIZED
CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS OR CHANNEL 1ZING LINE USED TO PAvEENT
DISCOURAGE LANE CHANGING.) WhH'e

Type I-C 33": 3" Type 1-C or I1I1-A-A 30"+/-3"
—b'—'d—
/ RAISED ooooaQ a a \DODOD

OE|OOOE|OOOE|OOODOOODOOODO{DOOODOOODOOODOO CENTER PAVEMENT

[e]
[=]

a
. 51 5°
Wit 4 € Type W buttons Type 1-C or 11-C-R <3 LINE MRERS e 10" —sk—— 30 . C\ZType W or =t
— e — o low — — oooon goooa a non/ [alelulela] ooodon Y buttons

Type I'A\ Type Y bu++ons\ <,):' OR s .
oOooooO0o0o0O0 OooO0OoooO0DoooOb0Doo0oo0oO0oO0OoO0OO0OCOOOOOCOODOOCOODO LANE |<_4° :144

REFLECTORIZED

| ]
INE s T — il
cDoooOdo0O0O ooonooonooonooonoynooonooonooon L MARK INGS e 10" —4 30’ | White or Yellow

o> vel Iow/ o> Type 1-A Type Y buttons BROKEN Type 1-C or 11-A-A
- \hite —— — — ooooo ooooo noq\_ oooon oooono (when required)
E|,> V Type W buttons Type [-C or I1-C-R LINES
ooooopmgooonomooonoooonpoo0oo0nOO0OO0 DOOOE\OOODOOODOOOD RAISED o o o o o o [m] o o
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS \¥Type I-c PABENT 0 O o o '"?%fo0 o o o __/44115 o
Prefabricated markings may be substituted for reflectorized pavement morkings. AUXILIARY 3 o Type 1-C or 11-C-R
OR

EDGE & LANE LINES FOR DIVIDED HIGHWAY L ANEDROP 6
LINE reriectorizen [N [ ] ]

PAVEMENT

.

MARKINGS 3 9
Type W buttons I:f/‘TYIZJe I-C <ZI
——— White /— ——— ——— oogono goooa \EIOEIOEI goool gogon gogoa
' < Type 11-A-A Type Y buttons <5 REMOVABLE MARK INGS 5t 6" pey
- oonooo%onooonooonooono%nooonooouooonooon WITH RAISED =
oomoooooobmooonmooonmnooonodomooonooomooonoooan
> PAVEMENT MARKERS 100 =k 30° |
; Yel low : If raised pavement markers are used .
—— Whi-]-e/— —— — goooO goooa _;fDOEI DOEIOE\ goooa goooa to supplement REMOVABLE morkings, Raised Pavement Markers
':||> E:> Type W buttons Type I-C the morkers shall be applied to the
top of the tape at the approximate
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tape used for broken
. . . . . lines or at 20 foot spacing for L—,|
Prefaobricated markings may be substituted for reflectorized pavement markings. solid lines. This allows an easier 200 + 1/
removal of raised pavement markers Centerline only - not to be used on edge |ines
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS and tape. Y ¢
SHEET 12 OF 12
=t L
<:| Type W buttons Type I-C <:| = afety
. Division
— — — — ooooo Dooon _\n\mon -n\ohon ooooo ooooa I Texas Department of Transportation Standard

oonoooo0oaQ o oaQ 00E|000DOOODOOODOOODOOODOOODOOOD

- - —§Ye..°w— oee ”:;::Y Type 1Tomh °%0e BARRICADE AND CONSTRUCTION

—— goooa goooa
ooooooan oo|:|ooo|:|ooonooonooonooonooonooonooon Roised pavement markers used as standard PAVEMENT MARKING PATTERNS
E:> |:"> pavement markings shall be from the approved
— — — — oo oooon _/l:l(onon oo ool oo products list and meet the requirements of
Nwhite”” E:> E\_ Item 672 "RAISED PAVEMENT MARKERS."
Type W buttons T _ .
ype 1-C BC(12)-21

REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: bc-21. dgn oN: TxDOT ‘CK:TXDOT‘DW: TXDOT | ck: TXDOT

Prefabricated markings may be substituted for reflectorized pavement markings. @©TxDOT February 1998 CONT | sECT JoB HIGHNAY
1-97 9_0;”%3_120?5 1027 01| 023,ETC. | FM 570,ETC.
Two'WAY LEF T TURN LANE 2-98 7-13 DIST COUNTY SHEET NQ.
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FILE:

END LEGEND

ROAD WORK Chonnel izing ezzz=2|Type 3 Barricade 2 ® |Channelizing Devices
G20-2 (Dse(;/(;crt‘e:*e 21 A . Truck Mounted
48" X 24" I:ﬂjj Heavy Work Vehicle [N | Attenuator (TMA)
| (See note 2)A | | £ |Trailer Mounted Portable Changeable
| : 5? |Floshing Arrow Board Message Sign (PCMS)
CW20-1D END | 2 |sign <:| Traffic Flow
I Flogs® ® . I ROAD WORK ;
See note 1) 9| o || Shcqnelizing | 0\ Flag D‘O F 1agger
evices .
vl a G20-2
| - E (See note 2) A | 48" X 24"
o | (S te 2)A Minimum Suggested Maximum| .. .
sl g - \- ee note . A 99 Minimum
) Desirable Spacing of . Si ested
iy < CW20-1D v . s | | [Posted|Formuia]  Taper Lengths Channel izing Sion | e tudinol
CW20-1D | Qo 5 48" X 48 ) L | L] Speed H Spacing
48" x 48" 3 | g & (F lags- A : % XX Devices nx  [Buffer Space
(Flags- 3 S| 952 See note 1) -la | 10' [ 11° ] 12 | Ona On o | pistance B
See note 1) 5 @ @ 5| owdo C|E < Offset/Of fset|Of fset| Taper | Tongent
| 5| | G| =86 o3 5 | 5 oR | 30 2| 1507 165" [ 180 30’ 60" | 120’ 90’
™ 3352 gy |3 i 5E, ! 35 |- &> [2057 225" 2457 35 70" | 160 120’
| R 4728 ol3 3 | 2 gu8% | 40 265'] 295 320 40’ 80’ | 240’ 155°
| k e & n Lo9, . 45 450'| 495 | 540’ 45’ 90’ 320° 195°
* o) §$ 8§‘°$ | 50 500°| 550’ | 600" 50’ 100° 400 240
=N
n | | N = < |& | \ . 55 L=WS 550°| 605'| 660’ 55" 110° 500" 295
; | > L | 60 600 | 660'| 720’ 60’ 120 600’ 350"
| alc 0 | e 65 650°| 715°] 780°| 65° | 130’ 700" 410"
Channe | 1zing vie | p ¢ | 70 700°| 770’ | 840’ 70’ 140 800" 475"
A n —Y c - . 7 7 7 T 7 7 7
?Set;/elc:osfe 2A 519 o y o s mf,g:;lve | 75 750’ | 825’ | 900 75 150 900 540
| &% | "‘&'f'.’ | ol vehicle . % Conventional Roads Only
3 10 .1]"\):‘ 0| (See Note 3)| X% Taper lengths have been rounded off.
.. 2l Min. e . . L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
Channelizing | 5 * Work vehicles or ——| o
deyices may be 5% | [ other equipment _g|
omitted if the « |5 S necessary for the —y "
work area is a M a work operation, such
minimum of 30’ | o | « as trucks, moveable 3zl TYPICAL USAGE
from the nearest -E cranes, etc., shall ,; MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
traveled way,— | . o remain in areas 4 DURATION STATIONARY | TERM STATIONARY STAT IONARY
Sbggo¥MXeh|gle = separated from o 7 7
wi an .
. - - lanes of traffic by + -
Q . T [ c
Shadow Vehicle 8 pégr;-rm;,ensﬂ'y | ghcr_mel |z$+|clarl1 . 8 E'l
with TMA and high | - e A flashing, evices ot oll Times. 8 = . | GENERAL NOTES
intensity rotating, Q= o oscillating or | |
flo§h|ng,_ = strobe |ights. . f 1. Flogs attached to signs where shown are REQUIRED.
oscillating. S (See notes 4 & 5) S?$ﬁ°¥MXe2$g'e S - | 2. AIl traffic control devices illustrated are REQUIRED, except those
or strobe lights. | L L | - ¥ wi . . | denoted with the triangle symbol may be omitted when stoted elsewhere
(See notes 4 & 5) high intensity ¢ . !
ee notes | rotating, flashing, . in the plans, or for routine maintenance work, when approved by the
v oscillating or Engineer.
| u e n strobe |ights. | 3. Inoctive work vehicles or other equipment should be parked near the
o 8 | (See notes 4 & 5) right-of-way |ine and not parked on the paved shoulder.
m - | 4. A Shadow Vehicle with a TMA should be used anytime it can be positioned
5 2 . 30 to 100 feet in advance of the area of crew exposure without adversely
| cle | L | | | affecting the performance or quality of the work. [f workers are no
8 g o longer present but road or work conditions require the traffic control
° o to remain in place, Type 3 Barricades or other channelizing devices
| R | - r | | may be substituted for the Shadow Vehicle ond TMA.
v o | . a E 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
Ol . [ — | surface, next to those shown in order to protect wider work spaces.
Channel izing | . <|™ N ° > | . - . 6. See TCP{5-1)for shoulder work on divided highways, expressways ond
Devices C = 8 | . { © | freeways. . .
(See note 2) A L 5 ® Py - 7. CW21-5 "SHOULDER WOF_IK signs may be used in place of.CWZO-ID
| ° @) | "ROAD WORK AHEAD" signs for shoulder work on conventional
C
END w | - % Channelizing . b | roadways.
ROAD WORK 5o Devices al .
i (See note 2) A Zla |
5 | 5 G20-2 sl | _|E
s S 48" x 24" | gs 5o :
é @ G 3 (See note 2A |8 c bt |
|
c | £ v | £l o :
n v | L| O >
O| 4% oo |
[l
-~ - >y o5 '
m u ) o|w %@ Traffic
| Channelizin | = | * | = Operations
annelizing / \,. x| : . Division
Cw20-1D Devices _— Texas Department of Transportation Standard
| 48" X 48" (See note 2)A | u t
(Flogs- 1 u
See notes 1 & T) TRAFF IC CONTRO P AN
END L L
ROAD WORK CONVENTIONAL ROAD
620-2 SHOULDER WORK
48" X 24"
(See note 2) A 2320{(128
TCP (1-1Q) TCP (1-1b) (F lags- TCP (1-1c) (F 1ags- TCP(1-1)-18
See notes 1 & 7) See notes 1 & 7)
FILE: topl-1-18.dgn DN: ‘CK: ‘DW: CK:
WORK SPACE NEAR SHOULDER OR PA 0 R WORK VEHICLES ON SHOULDER e Bl
WORK SPACE ON SHOULDE 200 498 O 1027| 01| 023,ETC. [ FM 570,ETC.
Conventional Roads Conventional Roads Conventional Roads 8-95 2-12 brsT CouNTY —
1-97 2-18 BWD EASTLAND 22
r— ==




No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".
T: \BWDDSGTEAM\_Design Projects\East1and\1027-01-023 FM 2214 @ FM 570 of ¢higestonpardrteotiern fppadde]a. f @e d NGARSIGNASSEERT (P\ Popqee yepgl hhpg from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

3:24:40 PM

DATE: 7/5/2023

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

@ | {} 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

Sign Traffic Flow

Cw20-1D
48" X 48"
(Flogs-
See note 1)

spacing

SHNEDN | =

T0
ONCOMING
TRAFFIC e

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

Flag F lagger

100'
—100"
20

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 Oon o On a Dist
END Offset|/Of fset|Offset] Taper | Tangent ' stonce

30 150°| 165°| 180’ 30’ 60’ 120’ 90° 200’
35 205’ | 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

CW16-2P
24" 8" ROAD WORK
(Seexno]*re 2)A FEET 0 0

N

L 2
150° Min.
N>
®=
N
=3
xX
A
N
®

=
wn

—
"

o

°|

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
ROAD AHEAD" sign, but proper sign spacing shall be maintained.

4, Sign spacing may be increased or an additional CW20-1D "ROAD WORK AHEAD" sign may be
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

u @ Shadow Vehicle

| with TMA and high
intensity rotating,
flashing,
oscillating

or strobe lights.
(See notes 5 & 6) —]

| 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 located 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°

|

| [ Sy TO R1-20P Except in

ONCOMING |48+ x 36" $Tergenci$sa_
TRAFFIC |(See note 8) shoggepSTaTions

| < illuminoted
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)

CW20-1D TCP (1-2b) -9 -
ONE LANE TWO-WAY Flogs: TCP (1-2)-18

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

REVISIONS 1027/ 01] 023,ETC. | FM 570,ETC.

(Less than 2000 ADT - See note T7) CONTROL WITH FLAGGERS 1% 4%

1-97 2-18 BWD EASTLAND 23

1




No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".
T: \BWDDSGTEAM\ _Design Projects\East1and\1027-01-023 FM 2214 @ FM 570 of ¢higestonpardrteotiern fppadde]a. f @e d NGARSIGNASSEERT (\ Popqges yepgl dhpg from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

3:25:14 PM

DATE: 7/5/2023

FILE:

LEGEND

1 ezzz2|Type 3 Barricade @ 8 |Channelizing Devices
. Truck Mounted
| | | T3 |Heavy Work venicie | @R |xtrenuator (Tva)
N Trailer Mounted Portable Changeable
5 o Flashing Arrow Boord Message Sign (PCMS)
L | % | CW20-1D L 3 END :
o} 3 < b = @ | G 2 -2 |Sign <ZI Traffic Flow
o = END Floas 3 2 ROAD WORK
g | g CW20-1D | ROAD WORK See note 1) 2 v c20-2 O [Frog O |F lagger
C 7] - . -
n 48" X 48"\ g g 620-2 | 48" X 24" Minimum Suggested Maximum
- = - i .« e
| (Szlec%sofe 1) :3) | 3 48" X 24" (see note 214 Posted| Formula T:Zit:gl?hs Spacing of M?ilgn:m Suggested
s s (See note 2) A | Speed ik e eze® | spocing [Longitudinal
v
c 5 * 10° 1 127 On o on a : "B"
| 8 » gﬁ | Of fset/Of fset/Offset] Taper Tangent Distonce
CW20-1D \ o9 € 5 |& | 30 150°| 165" | 180" 30 60" 120 90’
48" X 48 250 Eul 2 ws? - -
(Flags- | Ly |FwQ o0l 0 g 35 |L-= 0 205 | 225" | 245" 35 70’ 160’ 120
See note 1) o0 X | o ﬂ ”:: 5o | 40 265°| 295°| 320’ 40° 80" 240" 155
x . o O go|n” | - 45 450" 495'| 540°'| _45° |90 | 320° 195
|
P | | o © a x ™ | 50 500°| 550'| 600" 50° 100’ 400" 240’
® FEl < | < | 55 | | .yg [5507] 605°] 660°] 55° 110’ 500’ 295’
Lle o ¢ R 60 600°[ 660°] 720'| 60’ [ 120" | 600 350°
5 |0 | e L4 8 5 | 65 650'| 715°| 780° 65° 130’ 700’ 410°
N -
£ g y | 1o 4 3 . 70 700° | 770°| 840° 70 140 800" 475"
s S | 5 E Work vehicles )<M|—n>( womae;;\{gl'e 75 750’ | 825" | 900’ 75’ 150 900 540
28 "y= or other equipment | | o| (See Note 7) | % Conventional Roods Only
. necessary for the °©
e RS | work operation, | %% Taper lengths have been rounded off.
such as trucks v . L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH}
x | Bz - moveable cranes, | o ez K |
olE etc., shall remain in o|.= TYPICA A
Channel izing devices ] M= o areas separated from ME - ICAL USAGE
may be omitted i1f the y_ g lones of traffic by — | MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
work orea is a minimum g channelizing devices | © DURATION | STATIONARY | TERM STATIONARY | STATIONARY
of 30° from the | = Y of all times. ! -Ei v v v A
nearest traveled way. v -
¢) g
o 2 N )L -
. g N g
fea 3 ' GENERAL NOTES
A 'E < -% ;\ . s -
| ns (See notes 4 & 5) Py © ? i
X » | Y +| 1. Flags attoched to signs where shown, are REQUIRED.
2 PN ' g - 2. All traffic control devices illustrated are REQUIRED, except those
| | @ L | K v El denoted with the triangle symbol may be omitted when stated in the
Q|- ¢ plons, or for routine maintenaonce work, when approved by the Engineer.
M ’ 1]
(See nofes 4 & 5) " | = ‘6 3. Stockpiled material should be placed a minimum of 30 feet from
| - | b - | '-!" = | nearest traveled way.
& b Y — : 4. Shadow Vehicle with TMA and high intensity rotating, flashing,
E2 28 g - (See notes 4 & 5) | | oscillating or strobe lights. A Shadow Vehicle with o TMA should be
2 ° N E X used anytime it can be positioned 30 to 100 feet in odvonce of
| L83 | BN a | the area of crew exposure without adversely affecting the
8 ° x 5 5.', | o per formonce or quality of the work. If workers ore no longer present
x M ED 38 e . : but road or work conditions require the traffic control to remain in
| - | Qe N E | | place, Type 3 Barricades or other channelizing devices may be
L83 | 'y " substituted for the Shadow Vehicle and TMA.
o0 < D | 5. Additional Shadow Vehicles with TMAs moy be positioned off the paved
| | < |™ * K ) surface, next to those shown in order to protect a wider work space.
5 5 6. See TCP(5-1) for shoulder work on divided highways, expressways ond
— | EQ 25 | freeways.
Qe L E 7. Inactive work vehicles or other equipment should be parked near the
a | 53 | CL 83 | right-of-way line ond not parked on the paved shoulder.
© o | o0 . 8. CW21-5 "SHOULDER WORK" signs moy be used in place of CW20-1D
3 5 }ﬁ },—, N < - | "ROAD WORK AHEAD" signs for shoulder work on conventional roadways.
2 | 2 o | ° & 8 .
& & END 3 3 2 I > |
ROAD WORK £ 5 3 2
] w o £ .
| 620-2 | @ v |
CW20-1D 48" x 24" END |
4Fs X 48 (See note 2) A CW20-18 :
( |OgS' " v "
0 | G See note 1) @ | /l-l\ :‘Fslogxs 8 ROAD WORK : | G l §® oraffic
- ) = erations
See note 1) G20-2 ) Division
| | 48" X 24" I Texas Department of Transportation Standard
(See note 2) A | CW20-18
48" X 48"
(F lags- TRAFFIC CONTROL PLAN

See note 1)

CONVENTIONAL ROAD
SHOULDER WORK

TCP (2-1a) TCP (2-1b) TCP (2-1c)
TCP(2-1)-18

WORK_SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER 2 I TN TR .
Conventional Roads Conventional Roads Conventional Roads rot asg 0" 1027/ 01] 023,ETC. | FM 570, ETC.
:‘-3?{ g:% BWD EASTLAND 24 l

1ol




No warranty of any

Warning Sign Sequence
in Opposite Direction
Same as Below

a. [ END

— | ROAD WORK
& o &
R1-2 48" x 24"
2" X 42 " X 42" \-.- |
Tb AAAAA~—1— Temporary
Yield Line
ONCOMING | . I (See Note 2) A
TRAFFIC =
R1-2aP |
48" X 36"

(See note 9)

‘\
100°
Approx

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.

DISCLAIMER:

3:25:45 PM
T: \BWDDSGTEAM\_Design Projects\East1and\1027-01-023 FM 2214 @ FM 570 of ¢higeskonpardrteotiern fppadde]a. f @e d NGARSIGNASSEERT (P\ Popqee yepg hhpg from its use.

DATE: 7/5/2023

FILE:

Devices at 20’

spacing on the Topergg///////

olc

S|=

=

[

o

o

a

w

x

.

2
Shadow Vehicle with
TMA and high intensity
rotating, flashing,
oscillating or strobe
lights. (See notes 6 & )

m

*

B R1-2

Clo " " "
Devices at 20° 3| 42" X 42" X 42
spacing on the Taper ———9 \ /

s S T0

. ONCOMING [R1-20P

Temporary I 48" X 36"
Yield Line it TRAFFIC (See note 9)

(See Note 2) A

END
ROAD WORK v

G20-2

48" X 24"

TCP

(2-2q)

ONE LANE
ROAD
AHEAD

X 48"

CW20-4D
48" X 48"

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

2-LANE ROADWAY WITHOUT PAVED SHOULDERS

ONE LANE TWO-WAY

CONTROL WITH YIELD SIGNS
(Less than 2000 ADT - See Note 9)

Cw20-4

Cw3-4
48" X 48"
(See note 2)A

CW20-7
48" X 48"

XXX
FEET

CW16-2P
24" X 18" A

Except in
emergencies,
flagger stations
shall be
illuminated
at night

Temporary
24" Stop Line
(See Note 2) A

Shadow Vehicle
with TMA and

high intensity
rotating,

flashing,
oscillating or
strobe |ights.
(See notes 6 & T)—

Devices at
20’ spacing
on the Taper

Except in
emergencies,
flagger stations
shal |l be

illumincfiggj/////
at night

Temporary
24" Stop Line
(See Note Z)AJ

END
ROAD WORK

G20-2
48" X 24"

PREPARED
TO STOP

Work Spoce

B

100° Approx.
Devices at
20’ spacing

XXX
FEET

CW20-1D
48" X 48"
(Flogs-

/ See note 1)

END
ROAD WORK

G20-2

48" X 24"

CW20-7
48" x 48"

CW16-2P
24" X 18" A

BE

(2-2b)
2-LANE ROADWAY WITHOUT PAVED SHOULDERS

ONE LANE TWO-WAY

PREPARED
TO STOP

CW3-4
48" X 48"
(See note 2) A

See note 1)

CONTROL WITH FLAGGERS

LEGEND

Type 3 Barricade

Channelizing Devices

Heavy Work Vehicle

Truck Mounted
Attenuator (TMA)

Trailer Mounted
Flashing Arrow Boord

Portable Changeable
Message Sign (PCMS)

SED|Y

Sign Traffic Flow
Flag F lagger
Minimum Suggested Moximum| . . o .
PS%se-:-!edd Formula TCJg:I‘E I [gggllihs cﬁgggé??z?:g Spsoiginng Loil‘gllqiq'reusd‘rienil S-r;i‘gi:-rnq
% - bl * _ Devices nyn o |Buff eer Space| Distance
0f¥2e+0fLLe+0fL§e+ égbéi Téﬁ;é;+ Distonce
30 150°| 165°| 180" 30 60’ 120° 90’ 200’
35 L=-g6— 205" | 225" | 245’ 35° 70’ 160° 120 250’
40 265°| 2957| 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 L 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 4

GENERAL NOTES

1. Flags attoched to signs where shown, are REQUIRED.
2. All troffic control devices illustraoted ore 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 CW20-4 "ONE LANE
ROAD XXX FT" sign, but proper sign spacing shall be maintained.

o

5. Length of work space should be based on the ability of flaggers to communicate.
6. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet
in advance of the area of crew exposure without adversely affecting the performonce 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,

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

7. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to those shown
in order to protect a wider work space.

TCP (2-2q)

8. The R1-2 "YIELD" sign traffic control may be used on projects with approaches that have odequate sight
distonce. For projects in urban aoreas, work space should be no longer than one half city block.
[n rural areas, roadways with less than 2000 ADT, work space should be no longer than 400 feet.

9. The R1-2aP "YIELD TO ONCOMING TRAFFIC" sign shall be placed on a support at a 7 foot minimum

mounting height.

TCP (2-2b)

10.Channelizing devices on the center Iine may be omitted when a pilot car is leading traffic and

approved by the Engineer

11.1f the work space is located near @ horizontal or vertical curve, the buffer distonces should be
increased in order to maintain stopping sight distonce to the flogger ond a queue of stopped vehicles.

(See table above).

emergency situtations.

12.Floggers should use 24" STOP/SLOW paddles to control traffic. Flags should be Iimited to

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

-18

TRAFFIC CONTROL PLAN
ONE-LANE TWO-WAY
TRAFFIC CONTROL

TCP(2-2)

FILE:  fop2-2-18.dgn N [k [ons [cs

©TXDOT December 1985 CONT [SECT JoB HIGHWAY
REVISIONS

8-95 3-03 1027 01| 023,ETC. | FM 570, ETC.

1-97 2-12 DIST COUNTY SHEET NO.

4-98  2-18 BWD EASTLAND 25

1o




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.

T: \BWDDSGTEAM\_Design Projects\EastIand\1027-01-023 FM 2214 @ FM 570 of ¢Digesonparerteorhen (pdiaise]d. f Pe d NGARIGNIGSHERT (P\ £6H9Ss 27 3sgdhing from its use.

DISCLAIMER:

3:27:40 PM

DATE: 7/5/2023

FILE:

D END LEGEND
_._/ G20-2 . .. X
ROAD WORK|c20-2 — ROAD WORK 28" X 24" ez=z=z2|Type 3 Barricade 88 ® |Channelizing Devices
48" X 24" . Truck Mounted
\VA AN [I03 |veavy Work venicie AN |attenuator (TMA)
Cw20-1D Cw20-1D AN Trai i
v N " A - railer Mounted eeee |Raised Pavement
e \ O | 4 dg" X a8 - Flashing Arrow Board Markers Ty 11-AA
- b - :
See note 1) See note 1) x | F;IAr?: If applicable - Sign <::| Traffic Flow
= < = I - CARE || r4-2 O\ |Flog Lo |Fiagger
DO PASS If applicable 24" x 30 VK -
| WITH Delsri“rr:LbTe Suggesﬂ_zd Mo:umum Minimum
NOT I e . RE | R4-2 R4-1 7 6" Double Posted|Formula Toper Lengths pacing o Sign Suggested
CA 24" X 30" Yel low Ao 9 Channeizing spacing |Longitudinal
gj:lx o PASS 24" X 30" | o Bt fer D* * % Devices wx~  [Buffer Space
H—| 10 | 12 On o on a : "B"
= Island offsetoffsetiorfset| Taper | Tangent |PiSTONCe
> o7 ol 30 21 150°[ 165 180°[ 30 60° | 120 90’
| 35 |- % 205'| 225'| 245°| 35 70° | 160 120"
{ e o 40 265'| 295'| 320’ 40° 80’ 240" 155°
= 45 450’ | 495’ | 540’ 45" 90’ 320" 195°
g\gl-;‘(Rm" = . H N 50 500’ | 550°] 600°| 50" | 100’ | 400’ 240"
CW1-4R "\ 1/ > 55 || .ws |550°| 605" 660°] 55° | 110 500" 295’
X X t 48" x 48 CW1-6aT RE: 60 600'] 660°| 720°| 60’ | 120° | 600" 350"
owi3-1p | ey : XX 35 65 650'| 715'| 780°'| 65’ | 130’ | 700" 410
24""x 24" - : o soip | MPH g w14 70 700°| 770'| 840’ 70 | 140° | 800° 475"
o - -
2 . . CW1-6aT 24" X 24" 18" X 48" 75 750 | 825'] 900°] 75° | 150° | 900’ 540°
Pk 36" x 36" 6" Solid 3 XX ¥ Conventional Roads Only
t White MPH | CW13-1P %% Taper lengths have been rounded off.
@ Edgelinei 24" X 24" L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
[0
- -- 6" 4" &" § TYPICAL USAGE
S ] -; . % plpe LIAA =4 . bowle e’ MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
> |.- -.- 8 ‘d Pavement Yellow Line - 5 f DURATION STATIONARY TERM STATIONARY STATIONARY
. “ya Markers on - S TCP (2-30)ONLY
< CW1-4R 40" c-C. v v
Shodow Vehicle with ! B 48" X 48 *6-) i
rorating. Hlosning, . XX I + e
oscillating or strobe MPH CW13-1P PR 1. Flags attoched to signs where shown, are REQUIRED.
lights. (See notes 7 & 8) 24" X 24 = 2. All traffic control devices illustrated are REQUIRED, except those denoted
L 3 oy J1L with the triangle symbol may be omitted when stated elsewhere in the plans,
8 Transverse Channelizing or for routine maintenance work, when approved by the Engineer.
x. VY . . Devices spaced at 500’ to J3. When work spoce will be in place less than three days existing pavement
. ol « Shadow Vehicle with- 1000° in urban areas, or markings may remain in place. Channelizing devices shall be used to separate
W= 5 TMA and high infensity 174 to 1/2 mile in rural traffic.
. = gg;?“gg?nslgﬁhggébe 1k @ areas betweem recurrent 4. Flogger control should NOT be used unless roadway conditions or heavy traffic
CW1-4L ! ITghts. (See motes 7 & 8) Fe S work spaces volume require additional emphasis to safely control traffic. Flagger should
48" X 48" I s Q s l% be positioned ot end of traffic queue.
! CW1-6aT v 5. The R4-1 DO NOT PASS," R4-2 * PASS WITH CARE" and construction
XX . m (355 X 3+5 21 A 5 regulatory speed zone signs may be installed within CW20-1D "ROAD WORK
_ eé note IF = AHEAD" signs. Proper spacing of signs shall be maintained.
CW13-1p ! . - .
" w [ MPH . - 6. Conflicting pavement marking shall be removed for long term projects.
24" X 24 >
I . N 7. A Shadow Vehicle with a TMA should be used anytime it con be positioned
! \ ¥ Sog - CW]I'4L . x| = o CW1-4L 30 to 100 feet in advonce of the area of crew exposure without odversely
4 " 5 48" X 48 48" X 48" affecting the performance or quality of the work. If workers are no longer
) W '. L} [ % A% " present but road or work conditions require the traffic control to remain
~ sl " . N x XX XX in ploce, Type 3 Barricades or other channelizing devices may be substituted.
> x| - CW1-4L CWI3-1P MPH L | MPH Cw13-1P 8. Additional Shadow Vehicles with TMAs moy be positioned off the paved surface,
- —) 48" X 48" 24" X 24" ¥ 24" x 24" next to those shown in order to protect a wider work space.
[
Wl €al . . X X - TCP (2-3a)
36" X 36 x _ | 9. Conflicting pavement markings shall be removed for long-term projects.
(See note 2)A MPH | CW13-1P = DO 3 S .
24" X 24" q - " For shorter durations where traffic is directed over a yellow centerline,
- — s > NOT channelizing devices which separate two-way traffic should be spaced on
L b3 PASS|[R4-1 tapers at 20’ or 15° if posted speeds are 35 mph or slower, and for tangent
DO 24" X 30" sections, at 1/2(S) where S is the speed in mph. This tighter device spacing
PASS x Cwl'SGT . - is intended for the area of the conflicting markings, not the entire work zone.
WITH NOT iSee note 2 A 1
(See note 2)
L S v R4-1 . L ® Traffic
RA-2 CARE Sl |8 PASSJRa." 5o 8 gl = =t Sarcty
?? R ?o —~ 3 § PASS 3 2 ¥ I Texas Department of Transportation Standory
applicable S A WITH /"" 2 db 5| ==
7] (2]
ko) 0
g 3 R4-2 CARE 9 3 TRAFFIC CONTROL PLAN
3 s 24" x 30" 0 0| G 2 = CW20-1D
S NN il 1* opp1 icap e ¢ ¢ @ % o TRAFFIC SHIFTS ON
_y
620-2 T - See note 1) TWO-LANE ROADS
CW20-1D G20-2
TCP (2-3q)  1ags- 0" x 24 DAL IORE TCP (2-3b)
See note 1) - -
2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS TCP(2-3) -23
FILE: top(2-3)-23. dgn DN [k [ons [cs
ONE LANE CLOSED ONE LANE CLOSED @TXDOT April 2023 CONT [SECT JoB HIGHWAY
12-85 4_98REZVES|§’N5 1027| 01| 023,ETC. | FM 570,ETC.
ADEQUATE FIELD OF VIEW INADEQUATE FIELD OF VIEW S
1-97 2-12 BWD EASTLAND 26
o -




LEGEND

* | Trail vehicle
ARROW BOARD DISPLAY

No warranty of any

TxDOT assumes no responsibility for the conversion

Shou lder % % | Shadow Vehicle
X VEHICLE = | WORK
i i % % ¥ | Work Vehicl RIGHT Directional
o e wminse < | Lconvoy | T [convoy e Btrest o
i LEFT Directional
_ - — — _ — — cw21-10cT CW21-10aT C_ID| Heavy Work venicle (<)
< e eor X @R | enuoror T ) | Dowvte arrow
1 r] -
? o. <:I Traffic Flo [?] CAUTION (Alternating
:[::D* E| :B** U % % % ] E> eccce o ' v Diamond or 4 Corner Flash)
— —_— I — I - I I — ) TYPICAL USAGE

E> X VEHICLE][D MOBILE SHORT | SHORT TERM | INTERMEDIATE | LONG TERM

CONVOY N DURATION | STATIONARY |[TERM STATIONARY| STATIONARY

See Note 9 and Forward Focing \ © ¥
Trail/Shadow Vehicle A Shoul der Arrow Board N
" GENERAL NOTES
| 1500’ + Approx. 1 120 -200’ Approx. 1 1 120° -200° Approx. 1 1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as
See note 8 See note 8 illustrated. When a LEAD vehicle is not used the WORK vehicle must be
TRA“./SHADOW VEHlCLE A equipped with an arrow board. The Engineer will determine if the LEAD VEHICLE
TCP (3_ 1 G) with RIGHT Directional and/or TRAIL VEHICLE are required based on prevailing roadway conditions,
display Flashing Arrow Board traffic volume, and sight distance restrictions.

UNDIVIDED MULT ILANE ROADWAY 2. The use of amber high intensity rotating, flashing, oscilloting, or strobe I|ights

on vehicles are required. Blue high intensity rotating, flashing, oscillating or

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

strobe |ights when mounted on the driver’s side of the vehicle may be operated
simultaneously with the amber beacons or strobe |ights.

Work Vehicle 3. The use of truck mounted attenuators (TMA) on the SHADOW VEHICLE ond TRAIL VEHICLE
with strobes .
are required.

See note 9 and 120’ -200° 120 -200° 1500’ + Approx. . . L.
Trail/Shadow Vehicle B Lead venicle Approx. Approx. See note 8 4. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity and
with strobes See note 8 color requirements of DEPARTMENTAL MATERIAL SPECIFICATION DMS 8300, Type A.
Shou | der 5. Flashing arrow boords shall be Type B or Type C as per the Barricode ond

Construction (BC) stondards. The board shall be controlled from inside the vehicle.

6. Each vehicle shall have two-way radio communication capability.

e = o \E@ ol -

ﬂ @| H @”:D** Shou |l der

\\ [ see note 9 ona J 8. Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vary
‘ 1500° + Approx ‘ 120" -200° Troil/Shadow Vehicle A depending on sight distance restrictions. Motorists approaching the work convoy
: Forward should be able to see the TRAIL VEHICLE in time to slow down and/or change lanes as
See note 8 Approx. igﬁé\:‘/gBoord they approoch the TRAIL VEHICLE. Vehicle spocing between the WORK VEHICLE
and SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD VEHICLE may

7. When work convoys must change lanes, the TRAIL VEHICLE should change lones first to
shadow the other convoy vehicles.

WORK ON SHOULDER WORK ON TRAVEL LANE vary according to terrain, work activity and other factors.
9. "X VEHICLE CONVOY"™ (CW21-10cT) or "WORK CONVOY" (CW21-10aT) signs shall be used on
TCP (3-1b) TRAIL VEHICLES and SHADOW VEHICLES as shown. As an option 48" X 48" diomond shaped

"WORK CONVOY" (CW21-10T) or "X VEHICLE CONVOY" (CW21-10bT) signs may be used where
adequate mounting space exists. When used, the X VEHICLE CONVOY sign shall have
TWO'WAY ROADWAY WI TH PAVED SHOULDERS the number of the convoy vehicles displayed on the sign in the number designation
"X" location. The "X VEHICLE CONVOY" sign shall not be used on the SHADOW VEHICLE
if a TRAIL VEHICLE is used.

3:28: 00 PM
T: \BWDDSGTEAM\_Design Projects\East1and\1027-01-023 FM 2214 @ FM 570 of ¢higeskonpardrteotiern fppadde]a. f @e d NGARSIGNASSEERT (\ PoPqges yepw hhpg from its use.

DATE: 7/5/2023

FILE:

10. On two-lane two-way roadways, the work and protection vehicles should pul |l over

periodically to allow motor vehicle traffic to pass. If motorists are not allowed to
See note 9 and

Trail/Shadow Vehicle B Work Vehicle pass the work convoy, o."DO NOT PASS" (R4-1) sign should be placed on the back of the
_______ @ - ifh_szob_es_____________- X VEHICLE o WORK rearmost protection vehicle.
CONVOY CONVOY
CW21-10cT Cw21-10aT
/ <:| 72" X 36" 60" X 36"
- - - - - - _ _ R - - ® Traffic
| [ : : C Red Reflective ;’ Operations
M_ * E m * % * * % E:mj E> ’:.:° ’:.:° OR . . White Reflective I Texas Department of Transportation s”,;",’,ﬁ,’;’i’d
———————————————————————— e cvenctell TRAFFIC CONTROL PLAN
\ Viih tirobes - © MOBILE OPERATIONS

(HEIGHT OF TMA}

! 1500’ + Approx. 120’ -200' 120’ -200° | with strobes .
Ses note 8 oo roruarg rocing IANY UNDIVIDED HIGHWAYS

TCP (3-1¢) | ter | TCP(3-1)-13

TRA IL/SHADOW VEH l CLE B I (WIDTH OF TMA} | FILE: tcp3-1.dgn DNz TXDOT ‘CK:TXDOT‘DW: TxDOT ‘CK:TXDOT
N . ©TXDOT December 1985 CONT |SECT JoB HIGHWAY
TWO-WAY ROADWAY WITHOUT PAVED SHOULDERS witn Fiashing Arrow Boore STRIPING FOR TMA ot 1 RevisIoNs 1027 01| 023, ETC. | FM 570, ETC.
- 7- DIST COUNTY SHEET NO.
oy " BWD EASTLAND 27

175




No warranty of any

LEGEND
Improved Shoulder X VEHlCLE OR WORK % | Trail vehicl
rai ehicle
See Trail/Shadow Vehicle A Forward Facing Lead Vehicle CONVOY CONVOY ARROW BOARD DISPLAY
ond Note 9 Arrow Boords \ with strobes CW21-T00T oWzi-tooT % % | Shadow Vehicle
— ° RIGHT Directional

LEFT Directional

= SN :E_ T - - 72" x 36° 60" Xx 36" % % % | Work Vehicle
:B E |:‘|> I ® |:[[]j Heavy Work Vehicle

o000 00 ..
* * % * % % Improved Shoulder o’ ~N Truck Mounted

Double Arrow

9] 2 1 {4

TxDOT assumes no responsibility for the conversion

Attenuator (TMA)
. CAUTION (Alternating
Traffic Flow .
| 1500 + Approx. | 120" -200° 120’ -200° Wix vericLe][D G:' Diomond or 4 Corner Flash)
! See note 8 " See note 8 See note 8 CONVOY ;;
- TYPICAL USAGE
TCP (3-3a) . VOBILE SHORT | SHORT TERM| INTERMEDIATE | LONG TERM
Two LANE HIGHWAY w[ TH PAVED SHOULDERS ™M DURATION | STATIONARY |TERM STATIONARY| STATIONARY
J
(NORK ON TRAVEL LANE) TRAIL/SHADOW VEHICLE A
GENERAL NOTES
with RIGHT Directional display
- - -V /T Flashing Arrow Board 1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as
illustrated. When o LEAD vehicle is not used on two way roads the WORK
. . Forward Facin . Forward Facin vehicle must have an orrow board. For divided roadways, the arrow board on the
(S;g L;gélgShodow venicle B Arrgw Boordl ° I\;ﬁgg \slipégég Arrow Boordl ° WORK vehicle is optional based on the type of work being performed. The Engineer
will determine if the LEAD vehicle and/or TRAIL vehicle are required based on
_— ° B — ° e ° B — ! —_— —_— prevailing roodway conditions, traffic volume, ond sight distonce restrictions.
N E ] 2. The use of amber high intensity rotating, flashing, oscillating, or strobe lights
|::> @ j@ >A- :D X VEHICLE OR WORK on vehicles are required. Blue high in-re;wsi-ry ro-ra:ring, flashin;_J, oscillating, or
CONVOY CONVOY strobe 1ights when mounted on the driver’s side of the vehicle may be operated
* * ¥ * ¥ % simultaoneously with the amber beacons or strobe lights.
— ] CW21-10cT CW21-100aT 3. The use of truck mounted attenuators (TMA) on the SHADOW VEHICLE, ADVANCE WARNING
72" X 36" 60" X 36" and TRAIL VEHICLE are required.
| 1500 + Approx. | 120’ -200° 120’ -200° 4. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity
and color requirements of DEPARTMENTAL MATERIAL SPECIFICATION
! See note 8 " See note 8 See note 8 ..'.. ..'-. ° ° DMS 8300, TygelA_
TCP (3'3b) oo oo OR R R 5. Flashing arrow boards shall be Type B or Type C as per the Borricode and
= = N Construction (BC) standards. The board shall be controlled from inside the
vehicle.
TWO LANE HIGHWAY WI THOUT PAVED SHOULDERS )‘(VEH|CLE I| 6. Each vehicle shall have two-way radio communication capability.
. 7. When work convoys must change lanes, the TRAIL VEHICLE should change lanes
(WORK ON TRAVEL LANE) CONVOY . first to shadow the other convoy vehicles.
) © 8. Vehicle spacing between the TRAIL VEHICLE aond the SHADOW VEHICLE will vary
See Advance . . . . depending on sight distance restrictions. Motorists approaching the convoy
Worning 1500° - Approx. 400 1207 -200 N should be able to see the TRAIL VEHICLE in time to slow down and/or change
See note 8 Approx. Approx. " lanes as they approach the TRAIL VEHICLE. Vehicle spacing between the WORK
See note 8 See note 8 VEHICLE ond SHADOW VEHICLE and vehicle spocing between WORK VEHICLE and LEAD

VEHICLE may vary according to terrain, work octivity and other factors.

Vehicle
\ TRAIL/SHADOW VEHICLE B | o X VEHICLE CONVOY (CW21-10GT) or WORK CONVOY (CW21-10aT) signs shall be used on

[
TRAIL VEHICLES ond SHADOW VEHICLES as shown. As an option 48" x 48" diamond
Shoul der S m Shoul der with Flashing Arrow Board shaped WORK CONVOY (CW21-10T) or X VEHICLE CONVOY (CW21-10bT) signs may be

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

in Caution Mode used where adequate mounting space exists. When used, the X VEHICLE CONVOY
sign shall have the number of the convoy vehicles displayed on the sign in
the number designation "X" location. The X VEHICLE CONVOY sign shall not be
E:> used on the SHADOW VEHICLE if a TRAIL VEHICLE is used.
_ 10.For divided highways with two or three lones in one direction, the appropriate
i . * % * % % CW20-5bTL LEFT LANE CLOSED (CW20-5bTL}, RIGHT LANE CLOSED (CW20-5bTR), or CENTER LANE
|::> L 72" X 36 CLOSED (CW20-5dT) sign should be used on the Advance Warning Vehicle. As an
eecce o (See note 14) option, a portable changeable message sign (PCMS) or truck mounted changeable
\_ e | message sign (TMCMS) with o minimum character height of 12", and displaying the
See Trail/SHADOW Vehicle A C same legend may be substituted for these signs. An appropriate directional arrow
Shoulder and note 9 \;(fv Shoulder i display, simulating the size and legibility of the flashing arrow board may be
qy\‘g LEFT LANE R used in the second phase of the PCMS/TMCMS message. When this is done,
S P\ CLOSED N the arrow board will not be required on the Advance Warning Vehicle.
< © 11.A double arrow shall not be displayed on the arrow board on the Advance Warning
TCP (3-3c) + Vehicle.
" 12.For divided highways with three or four lanes in each direction, use TCP(3-2).
DIVIDED MULTILANE HIGHWAY 13.Stondard diamond shape versions of the CW20-5 series signs may be used as an

option if the rectangulor signs shown are not available.
14, The Advance Warning Vehicle may straddle the edgeline when Shoulder width makes

ADVANCE WARNING i+ necessary.
D T T ——— 15.0n two-lane two-way roadways, the work and protection vehicles should pul | over
L VEHICLE periodically to allow motor vehicle traffic to pass. If motorists are not
allowed to pass the work convoy, a DO NOT PASS (R4-1) sign should be placed on
J the bock of the rearmost protection vehicle.
Shou | der
Forward Facing Lead Vehicle Red Reflective ® Traffic
Arrow Boards with strobes — . ) g Operations
White Reflective . Division
— - - - - - I Texas Department of Transportation Standard
.. ; , TRAFFIC CONTROL PLAN
© ] L

3:28:26 PM

MOBILE OPERATIONS
RAISED PAVEMENT
MARKER INSTALLATION/
REMOVAL

> 4 45 (B0 eip|

* See Trail/Shadow Vehicle B * % * %%
and note 9

(HEIGHT OF TMA)

T: \BWDDSGTEAM\_Design Projects\East1and\1027-01-023 FM 2214 @ FM 570 of ¢higestonpardrteotiern fppadde]a. f @e d NGARSIGNASSEERT (\ PoPqges yepy) hipg from its use.

DATE: 7/5/2023

FILE:

Shou | der
| te" | - -
1500’ + Approx.. | 120' -200° 120" -200° I (WIDTH OF TMA) 1 TCP ‘ 3 3) l 4

I See note 8 I See note 8 1 See note 8 F(SB fcp3-3.dgn DNz TxDOT ‘cx: TxDOT‘Dw: TXDOT | ck: TxDOT

TxDOT  September 1987 CONT |SECT JoB HIGHWAY
TCP (3-30) STR lPING FOR TMA 2-94 4_98RE”SION5 1027/ 01| 023,ETC. | FM 570Q,ETC.

UND I v I DED MUL T I LANE H I GHWAY 8-95 7-13 DIST COUNTY SHEET NO.
1-97 7-14 BWD EASTLAND 28
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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\EostIand\1027-01-023 FM 2214 @ FM 570 of ¢thrgestonparerteorien (ppadse]a. f@e d NGARSIGNASSEERT (\ Popqges yepr) hipg from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

PM

:51

28
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7/5/2023

T

DATE
FILE

END G20-2 S+ondord . .
36" X 18" andard pavement markings
ROAD WORK] V= to be placed within 14 Minimum
calendar days after Posted Sign
temporary flexible-reflective Type‘Y-2 Temporon:y Speed Spacing
= PASS roadway marker tabs flexible-reflective e
SURFACING ENDS R4-2 Lo roadway marker tabs *
WITH | 24+ x 30" | 40’ 1 | Distance
CARE - a0 \ |
—————— - __ - - - - - - 30 120°
|| I IC-ZZ-Z 1] —— ;
NEXT | R20-0TP - === q TN 30 | [C----“-“---- 35 160
= 2MILES| 24" x 18" - - - - = ‘ - o Tm T T T T T T T 20 240"
45 320°
N Temporary flexible-reflective 50 200
DO Previous roadway marker tabs placed to
N NOT | R4-1 existing indicate beginning and end of 55 500
24" x 30" markings no passing zones 60 600"
PASS
PASNSOING & 700"
- - 7 ‘
- — TABS ON CENTERLINES OF TWO-LANE TWO-WAY ROADS T
For seal coat, micro-surfaoce or similar operations % Conventional Roads Only
Cws-12
36" X 36" " " - -
=< REPEAT EVERY A. Prior to the beginning of construction, all currently striped no-passing zones shall be signed with the MOBILE SHORT | SHORT TERM | INTERMEDIATE LONG TERM
= 2 MILES DO NOT PASS (R4-1) signs ond PASS WITH CARE (R4-2) signs ploced at the beginning and end of each zone L DURATION | STATIONARY |TERM STATIONARY | STATIONARY
for eoch direction of travel except as otherwise provided herein. Signs morking these individual vz vz
- no-passing zones need not be covered prior to construction if the signs supplement the existing pavement
9 CW8-7 mark ings.
X 36" . . . . . .
N Min B. At the discretion of the Engineer, in areas of numerous no-passing zones, several zones may be combined GENERAL NOTES
PAVEMENT . as a single zone. If passing is to be prohibited over one or more lengthy sections, a DO NOT PASS sign
:@EE;(SI)NG and a NEXT XX MILES (R20-1TP) plaque may be used at the beginning of such zones. The DO NOT PASS sign 1. The traffic control devices detailed on this sheet
I e and the NEXT XX MILES plaque should be repeated every mile to the end of the no-passing zone. In areas will be furnished and erected as directed by the
{ where there is considerable distance between no-passing zones, the end of the no-passing zone may be Engineer on sections of roadway where tabs must be
signed with a PASS WITH CARE sign and a NEXT XX MILES plaque. placed prior to the surfacing operation which will
MAJOR RURAL ROAD cover or obliterate the existing pavement markings.
407 +1° C. Depending on traffic volumes and length of sections, it may be desirable to prohibit passing throughout
- the project to prevent domage to windshield and lights. The DO NOT PASS sign and NEXT XX MILES plaque 2. The devices shown on this sheet are to be used to
should be used ond repeated as often as necessory for this purpose. Where several existing zones are supplement those required by the BC Stondards or
to be combined into one individual no-passing zone, the sign at the beginning of the zone should be others required elsewhere in the plans.
covered until the surfacing operation has passed this location so as not to have the DO NOT PASS sign
s PASS R4-2 conflict with the existing pavement markings. Also, unless one days operation completes the entire 3. Signs shall be erected os detailed on the BC
WITH | >4+ x 30" length of such combined zones, appropriate DO NOT PASS and PASS WITH CARE signs should be placed at Standards or the Compliont Work Zone Traffic
_._/ CARE the beginning and end of the no-possing zones where the surfacing operation has stopped for the day. Control Devices List (CWZTCD) on supports
approved for Long-Term / Intermediote-Term
D. R4-1 and R4-2 aore to remain in ploce until standard pavement markings are instal led. Work Zone Sign Supports.
DO
R4-1 v
w NOT | 24" x 30" “"NO CENTER LINE" SIGCN (Cws-12) 4. When surfacing operations take place on divided
5 PASS highways, freeways or expressways, the size of
N = A. Center line markings are yellow pavement markings that del ineate the seporotion of travel laones that g;ngdeszgeed construction warning signs shal |
2 ZNrjl)l(_TES R20-1TP have opposite directions of travel on a roodway. Divided highways do nmot typically have center Iine )
a N 24" x 18 markings. 5. Signs on divided highways, freeways and expressways
< . . - . P . R will be placed on both right and left sides of the
o B. At the time construction activity obliterates the existing center |ine markings(low volume roads may P .
o -'-\ DO not have an existing centerline), a NO CENTER LINE (CW8-12) sign should be erected at the beginning :ﬁ:dggyizngd on roodway conditions as directed by
= NOT g::lx 30" of the work area, at approximately 2 mile intervals within the work area, beyond major intersections 9 b
PASS and other locations deemed necessary by the Engineer.
=)
NEXT C. The NO CENTER LINE signs are to remain in place until standard pavement markings are installed.
3miLes| R20-1TP
24" X 18"
"LOOSE GRAVEL" SIGN (CW8-T)
N bo A. When construction begins, a LOOSE GRAVEL (CW8-7) sign should be erected at each end of the work area
NOT R4:' N and repeated at intervals of approximately 2 miles in rural areas and closer in urban areas.
N PASS [ 24" X 30
s X B. The LOOSE GRAVEL signs are to remain in place until the condition no longer exists.
4 MILES R20-1TP
24" X 18" PAVEMENT MARKINGS
SURFACING BEGINS
> A. Temporary markings for surfacing projects shall be Temporary Flexible-reflective Roadway Marker Tabs
unless otherwise approved by the Engineer. Tabs are to be installed to provide true alignment for
- striping crews or as directed by the Engineer. Tabs will be placed at the spacing indicated. Tabs
x should be applied to the pavement ‘ ® Traffic
cwg-12 no more than two (2) days before the surfacing is applied. After the surfocing is rolled and swept, = Operations
- a?n.x 36 the cover over the reflective strip shall be removed. ITexas Department of Transportation sDt'aV,'ﬁd'g”]d
x B. Tabs shall not be used to simulote edge |ines.
- C. Tab placement for overlay/inlay operations shall be as shown on the WZ(STPM) stondard sheet. TRAFF Ic CONTROL DETAILS
COORDINATION OF SIGN LOCATIONS SURFACING ERATI S
NOTE A. The location of warning signs at the beginning and end of a work area are to be coordinated with other
Signing shown for one signing typically shown on the Barricade and Construction Standards for project Iimits to ensure
direction of travel only. adequate sign spacing. TCP (7- l ) - ] 3
CW20-1D B. Where possible the ROAD WORK AHEAD (CW20-1D), LOOSE GRAVEL (CW8-7), and NO CENTER LINE (CW8-12) signs FILE: top7-1.dgn oN: TxDOT ‘CK:TXDOT‘DW: TxDOT \cnwDor
48" X 48" should be placed in the sequence shown following the OBEY WARNING SIGNS STATE LAW (R20-3T) and the ©7Tx00T  March 1991 cont lseer o8 HTGHwAY
TRAFFIC FINES DOUBLE (R20-5T) sign, and one "X" sign spacing prior to the CONTRACTOR (G20-6T)sign REVISTONS 1027 011 023.ETC. | FM 570, ETC
NO PASSING ZONES ON Two_LANE TWO'WAY ROADS typically located at or near the Iimits of surfacing. LOOSE GRAVEL and NO CENTER LINE signs will fthen 4-92 4-98 ! : ! :
be repeated as described above. 1-97 7-13 il coonmy SHeET MO
BWD EASTLAND 29
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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.

DISCLAIMER:

FACTORS CONSIDERED IN THE GUIDELINES:

DEFINITION OF TREATMENT ZONES
FOR VARIOUS EDGE CONDITIONS

FEdge Height (D) in Inches versus Lateral Clearance (Y) in Feet

in. .
F—~N~— e~ ~—'_— b
[ . LT P - v
304, . 0 ST 30-
S . T, m v
. ., o vv T
> v ,D vyt
v "V : : 4
. o v " Do
PAqT Ty T > 24
<E> ’ . (:) v v K . .‘5%>
v v - R L [S
. v . v
v , v vl . .
> AR T Py T
. v .o . [ ) 4
. b' . " v M v
5w 'D. - Y ‘b"'v . 5 > .
> 7 4= ol > 7 e
> @ > | o
I (:) I I (:) I
0 10 20 30+, 0 20 30 fT. 0 10 20
Edge Condition I Edge Condition II Edge Condition III
S = (3:1) (or flatter) S = ((2.99):1) to (1:1) S is steeper than (1:1)
Y
Warning Device or z X one Treatment Types Guidelines
Traffic Barrier ©) No +reatment
4" White Edge Line © CW 8-11 "Uneven Lanes" signs
or Edge of Lanes ® CW 8-9a Shoulder Drop-Off" or CW 8-11 signs
bej”? used for plus vertical panels.
maintenance
. () CW8-9a or CW 8-11, signs plus drums. Where
of +i?fitf; _______ restricted space precludes the use of drums,

3:29:13 PM
T: \BWDDSGTEAM\_Design Projects\East|and\1027-01-023 FM 2214 @ FM 570 of ¢higesionparerteothen (pdiaise]d. f Ped NGARSIGNAGSHERT (P\ TRIATHE NESEOR | VARTODS | EDGESEEOND I TIONS. dgn

DATE: 7/5/2023

FILE:

The "Edge Condition" is the slope (S) of fthe drop-off (H:V), —
The "Edge Height is the depth of the drop-off "D".

Distance "X" is to be the maximum practical under

job conditions. Two feet minimum for high speed conditions
Distance "Y" is the lateral clearance from edge of travel

lane to edge of dropoff. Distance "Z" does not have a minimum.

In addition to the factors considered in the guidelines

each construction zone drop-off situation should be analyzed
individually, taking into account ofther variables, such as: traffic mix
posted speed in the construction zone, horizontal curvature, and the
practical ity of the tfreatment options.

The conditions for indicating the use of positive or protective barriers are
given by Zone-5 and Figure-1. Traffic barriers are primarily applicable for
nigh speed conditions. Urban areas with speeds of 30 mph or less may

have a lesser need for signing, delineation, and barriers., Right-angled edges
however, with "D" greater than 2 inches and located within a lateral offset of
6 feet, may indicate a higher level of treatment

If fthe distance "Y" must be less than 3 feet, fthe use of a positive barrier may
not be feasible. In such a case, consider eifther: 1) narrowing the lanes fo

a desired 11 to 12 feet or 10 foot minimum (see CW20-8 sign), or 2) provide

an edge slope such as Edge Condition I.

use vertical panels. An edge slope fo fthat
of the profered Edge Condition I.

©

Check indications (Figure-1) for possitive
barrier. Where positive barrier s not
indicated, The treatment shown above for
Zone-4 may be used affer consideration of
other applicable factors.

Edge Condition Notes:

Edge Condition I: Most vehicles are able to traverse an edge condition
with a slope rate of (3 to 1) or flatter. The slope must be constructed with
a compacted material caopable of supporting vehicles.

Edge Condition II: Most vehicles are able to fraverse an edge condition
with a slope between (2.99 o 1) and (1 fo 1) so long as "D" does not
exceed 5 inches. Under-carriage drag on most aufomobiles will occur
when "D" exceeds 6 inches. As "D" exeeds 24 inches, the possibility

for rollover is greater in most vehicles.

Edge Condifion IIl: When slopes are greater fthan (1 fo 1) and where "D" is

greater than 2 inches, a more difficult control factor may exist for some vehicles,

if not properly treated. For example, where "D" is greater than 2 inches and up
to 24 inches different ftypes of vehicles may experience different steering
control at different edge heights. Automobiles might experience more steering
control differential when "D" is greafer than 2 inches and up to 5 inches.
Trucks, parficularily fthose with high loads, have more steering control differen-
tial when "D" is greater than 5 inches and up to 24 inches. When "D" exceeds

24 inches, the possibility of rollover is greater for most vehicles.

Mil1ing or overlay operations that result in Edge Condition III should not be in
place without appropriate warning treatments, and these conditions should not
be left in place for extended periods of Time.

30 7.

FIGURE-1: CONDITIONS INDICATING USE OF
POSITIVE BARRIER FOR ZONE 5 ( B&R )

90, 000 |— —
80, 000 — —

70, 000

E

60, 000

50, 000

40, 000

Traffic Exposure,

30, 000

20, 000

10, 000

Lateral Clearance (Y)

E = ADT x T

Where ADT 1s that portion of the average daily traffic volume
traveling within 20 feet (generally two adjacent lanes) of the
edge dropoff condition; and, T is the duration time in years
of the dropoff condition.

Figure-1 provides a practical approach to the use of positive
barriers for the protection of vehicles from pavement drop-offs.
Other factors, such as the presence of heavy machinery,
construction workers, or The mix and volume of traffic may make
the use of positive barriers appropriate, even when the edge
condition alone may not justify the use of a barrier

An approved end treatment should be provided for any
positive barrier end located within fthe clear zone.

These quidelines apply fo ftemporary traffic control areas or work zones where
continuous pavement edges or drop-offs exists parallel and adjacent to a lane

used by fraffic. The edge conditions may be present between shoulders and

travel lanes, between adjacent or opposing fravel lanes, or at intermediate points
across the width of the paved surface. Due fo the variability in construction
operations, folerances in the variables may be allowed by fthe engineer. These
guidelines do not apply to short ferm operations. These guidelines do not constitute
a rigid standard or policy; rather, they are guidance to be used in conjunction with
engineering judgement. These guidelines may be updated on the Design Division’s
on- I ine manuals.

%2223‘,® Traffic
- [fﬁfefy
I Texas Department of Transportation s,;",’,ﬁ,’g:’d

TREATMENT FOR VARIOUS
EDGE CONDITIONS

\ e
N ’dy
/WM & e FILE: edgecon. dgn DN: CcKs DWs cKs

©TxDOT  August 2000 CONT | SECT JoB HIGHWAY
REVISIONS 1027/ 01| 023,ETC. | FM 570Q,ETC.
07/06/2023 8;:& DIST COUNTY SHEET NO.
T BWD | EASTLAND 30




WORK ZONE SHORT TERM PAVEMENT MARKINGS DETAILS

WORK ZONE SHORT TERM PAVEMENT MARKINGS PATTERNS

No warranty of any

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

DISCLAIMER:

lﬂ« 20+ 6" = Type Y-2
weo1on & 0 m:/ i
DOUBLE TABS 4"to 12
T i
NO-PASSING 6"
LINE e avio1pe L [ [
T —:& [
SOLID }« 20' + 6" ﬂ Yellow 45 + 6"l
LINES 200+ 6" T
= ype Y-2 or W
SINGLE TABS LT i i 0
NO-PASSING LINE 6"
or CHANNELIZATION  7apg | | —_—
LINE 20"+ 6" | \ —={ 4.5 + 6"
Yellow or White
. . Type Y-2 or W
e—— 40 £ 1 — N
BROKEN TABS (il (i i 0mm
LINES 6" i 113
TAPE ; _—— [ |

(FOR CENTER LINE
OR LANE LINE)

|
40" £ 1 —»{_A_\

le—> 4.5 + 6"
Yellow or White

] 3£ 3"
o o

f—12' + 6"
o o

NDOOT DO
NOT -
—— R4-1
Ra-1 [PASS | 4~ |pass
- - - - - -k - -— -— I} ] ] ] I} ] I} ] ] ] ] noo ooo
-— - —-— L I ] ] ] I oon oon
&> Yellow o> x Type Y-2
b PASS TAPE b PASS TABS
T~ WITH T~ witH
CARE R4 CARE R4

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

White Type W

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

AN

o>

023 FM 2214 @ FM 570 - Curve & Intersection Upgrade\4. Design\8fai{ysrabar@aid i@ eihey.dgsmats or for incorrect results or damages resulting from its use.

3:29:43 PM
T:\BWDDSGTEAM\ Design Projects\Eastland\1027-01

7/5/2023

DATE:
FILE:

Type W - -
White
WIDE DOTTED ~ ** e TS . m% e N a2 SR T
D o o o¥ D 0o D o ) B B B B = oW oW oW ow @ v W § 00
LINES . - ® >/ . i B
7 0
(FOR LANE DROP LINES) TAPE - - - y\ Wide Dotted Lines Wide Dotted Lines SN ]
- 12' + 6" 34 30 \ White Type W Wide Gore Markings Wide Gore Markings
TAPE TABS
20 & & Type W LANE LINES FOR DIVIDED HIGHWAY
m DY, . m% \m z
TABS o 0r - ] 0
WIDE GORE -— -— White #™= - -— < il ] pL ] il 00 1 000
12" ite Tvpe W
MARKINGS <}j 1 0 fﬂ’P 0 0 0 1 1 0 1 0 0 0 0 <m:l
- -\ - - - - - - - - - - 1 0 0 0 0 0 1 1 0 1 0 ;m 0 0 0
TAPE
fo— 20 26" —+ 4.5 + 6" =] White / o> Yellow o> Type Y-2
— — o — — UL I PRl 1o 100 100 e 100
|::> White |::> T
ype W
NOTES: TAPE TABS
1. Short term pavement markings may be prefabricated markings (stick down tape) or temporary flexible reflective roadway
marker tabs unless otherwise specified elsewhere in plans. LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS
2. Short term pavement markings shall NOT be used to simulate edge lines.
3. Dimensions indicated on this sheet are typical and approximate. Variations in size and height may occur between markers or <:' 0 . . 0 0 . . ﬁmj
devices made by manufacturers, by as much as 1/4 inch, unless otherwise noted. - - P2 — — T w”
White <:| ype <:|
4. Temporary flexible-reflective roadway marker tabs will require normal maintenance replacement when used on roadways - - - - - - - - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
with an ADT per lane of up to 7500 vehicles with no more than 10% truck mix. When roadways exceed these values, — — — — — 100 100 100 100 100 100 100 100
additional maintenance replacement of devices should be planned. :% Yellow :§Type Y-2
-— -— -— -— -— oo 1o 000 e oo 1o 000 e
5. No segment of roadway open to traffic shall remain without permanent pavement markings for a period greater than 14 - - - - -— -— -— -— -— i i i i I 1 I I I I I I 1 I I
calendar days. The Contractor will be responsible for maintaining short term pavement markings until permanent pavement |:"> |:>
markings are in place. When the Contractor is responsible for placement of permanent pavement markings, no segment of - - - - - fre 000 00l 000 000 000 00l 000
roadway shall remain without permanent pavement markings for a period greater than 14 calendar days unless weather |::> White ” E> T W/
conditions prohibit placement. Permanent pavement markings shall be placed as soon as weather permits. ype
, i . L TAPE
6. For two lane, two-way roadways, DO NOT PASS signs shall be erected to mark the beginning of sections where passing is TWO-WAY LEFT TURN LANE TABS

prohibited and PASS WITH CARE signs shall be erected to mark the beginning of sections where passing is permitted. Signs
shall be in accordance with the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD) and may be used to indicate the
limits of no-passing zones for up to 14 calendar days. Permanent pavement markings should then be placed.

7. For low volume two lane, two-way roadways of 4000 ADT or less, no-passing lines may be omitted when approved by the
Engineer. DO NOT PASS and PASS WITH CARE signs shall be erected (see note 6).

[«

. For exit gores where a lane is being dropped place wide gore markings or retroreflective channelizing devices to guide
motorist through the exit. If channelizing devices are to be used it should be noted elsewhere in the plans. One piece cones
are not allowed for this purpose.

TEMPORARY FLEXIBLE, REFLECTIVE ROADWAY MARKER TABS (TABS)

1. Temporary flexible-reflective roadway marker tabs detailed on this sheet will be designated Type Y-2 (two amber reflective
surfaces with yellow body); Type Y (one amber reflective surface with yellow body); and Type W (one white or silver reflective
surface with white body). Additional details may be found on BC(11).

Raised >N\ »~ Removable

> N i If raised pavement markers are used to supplement REMOVABLE .
pavement Y W gg%tmTee’%n short term markings, the markers shall be applied to the top of the ga’ gg’fg}f’
Marker L Marking (Tape) tape at the approximate mid length of the tape. This allows an IT D £ Tr . Division
v, L easier removal of raised markers and tape. exas Department of Transportation Standard

PREFABRICATED PAVEMENT MARKINGS
1. Temporary Removable Prefabricated Pavement Markings shall meet the requirements of DMS-8241.

WORK ZONE SHORT TERM
PAVEMENT MARKINGS

2. Non-removable Prefabricated Pavement Markings shall meet the requirements of either DMS-8240 "Permanent
Prefabricated Pavement Markings" or DMS-8243 "Temporary Costruction-Grade Prefabricated Pavement Markings."

RAISED PAVEMENT MARKERS
1. All raised pavement markers used for work zone markings shall meet the requirements of Item 672, "RAISED

2. Tabs shall meet requirements of Departmental Material Specification DMS-8242. PAVEMENT MARKERS" and DMS-4200. WZ(ST M) '23
3. When dry, tabs shall be visible for a minimum distance of 200 feet during normal daylight hours and when illuminated by DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS) & MATERIAL PRODUCER LISTS (MPL) gE’ wastpm-23.dgn o e fpw e
i - H i i i i i i TxDOT Febi 2023 CONT | SECT 0B HIGHWAY
automobile low-beam head light at night, unless sight distance is restricted by roadway geometrics. 1. DMSs referenced above can be found along with embedded links to their respective MPLs at the following website: X wsmse el To27 o1 02; FTc T FMSI0ETC
4. No two consecutive tabs nor four tabs per 1000 feet of line shall be missing or fail to meet the visual performance requirements . . o 4-92 7-13 DisT COVWY SH;ETNO_
of Note 3. http://www.txdot.gov/business/contractors_consultants/material_specifications/default.htm ;g; 223 BWD EASTLAND 39
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DISCLAIMER:

No warranty of any

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

Warning sign TABLE 1
ond ruIbI? strip Flagger to # of Rumble GENERAL NOTES LEGEND
sequence in . Flagger ADT Strip - — -
opposite direction| (Length of Work Arrays 1. Each Rumble Strip Array should ezZz=z2 | Type 3 Barricode 88 Channelizing Devices
5 1S some os below. Area) . consist of three rumble strips spaced I:[[]j . Truck Mounted
E 1/8 Mi 1 < 4,500 1 . center to center at the spacing shown Heavy Work Vvehicle ZaY Attenuator (TMA)
g e > 4,500 2 G in Table 2, placed tronsverse across Trailer Mounted Portable Changeable
S . < 3.500 3 L the lane at locations shown. Flashing Arrow Paonel Message Sign (PCMS)
(SN} . ’
b 174 Mile - . R
g> > 3,500 2 2. The CW17-2T "RUMBLE STRIPS AHEAD" =&~ |Sion <p | Trottic Fiow
+ v .
+ . < 2,600 1 w [ ] N sign should be located after the <> Flag il O Flagger
S 172 Mile > 5. 600 2 g . g CW20-1D "ROAD WORK AHEAD sign and
~5 ==t 1 = . = spaced as shown. I[f traffic is
.t‘; 1 Mile < 1,600 3 . 3 observed to be queuing, or is Minimom Suggested Maximum| .
= > 1,600 2 5 . P expected to queue beyond the Rumble bosted| Formula ' Desll’ob':h Spacing of Ston Suggested
S s S > 1 Mile N/A 2 . Strips, the CW17-2T sign and the Speed oper Lengths Channel izing Spacing [Longitudinal
' o [} [} . . f * % Devices g Buffer Space
£D o o s | & first Rumble Strip Array may be * o o T o on o o +x g~
%ﬁ 3 8 Py ‘\ located upstream of the CW20-1D offset|0ffsetoffset| Toper | Tangent |D'STONCe
) < £ I' sign as necessary fo provide 30 J[150°] 165'] 1807 307 50" 120" 20
08 ) needed worning. 35 L=g_s 205°| 225'| 245'| 35 70" | 160 120°
ég .Q. 3. Temporaory Rumble Strips will be 40 265" 295" 320° 40 80° 240° 155
F,’,g - considered subsidiary to Item 502, 45 450°| 495°| 540°| 45’ 90’ 320’ 195°
O o and shall be a product listed on the 50 500°| 550'| 600°] 50’ 100° 400’ 240’
l—ﬁ ‘. Compliant Work Zone Traffic Control 55 L=WS 550'| 605'| 660’ 55 110 500° 295
23 See note 8 Devices. - ; ; - ; ; ; ;
x% * O‘/ - 60 600’ | 660°| 720 60 120 600 350
k] < 0 7 g 7 g 7 ;
) amm 4. Remove Temporary Rumble Strips before 65 650' 7'5' 780' 65' 130, 700, 410,
g removing the advaonced warning signs. 70 700°| 770" | 840 70 140 800 415
3 & 1% 75 750 | 825" | 900" 75° 150" 200’ 540"
2o 5. Temporary Rumble Strips should not
EE P — be used or; horizontal curves, loose % Conventional Roads Only
> gravel, soft or bleeding asphalt,
3‘;. N L 4 3 heavily rutted pavements or unpaved *% T?per lengths have been_r?unded of f.
g < Rumble ~ surfaces. L=Length of Taper (FT) W=Width of Offset(FT)
‘:':‘g ~ Strip N - S=Posted Speed(MPH)
:E, Rumble Strip N Array 6. Temporary Rumble Strips shall be
EE Array (See — V instal led and maintained as . TYPICAL USAGE
el (s te 1) — note 1) - per manufacturer’s recommendations.
g ‘o€ note e —F < MOBILE SHORT SHORT TERM | INTERMEDIATE | LONG TERM
-5 g N 7. This stondard sheet shall be used DURATION STATIONARY | TERM STATIONARY| STATIONARY
%}3 N in conjunction with other appropriate Ve e
S q Rumb | e - TCP standard, TMUTCD typical application
Ei - Strip or project specific detail for the
%i . Arrays =t project.
o e (See — —
i& note 1) — — 8. The one-lane two-way application may
-] . utilize a flagger, an Automated Flagger & Signs are for illustrative purposes only. Signs
e < Assistance Device (AFAD) or a Portable required may vary depending on the TCP, TMUTCD
<3 Traffic Signal (PTS). Typical Application, or project specific details
2 < . for the project,
wn 9. Replace defective Temporary Rumble
z : Strips as directed by the Engineer. % For posted speeds in excess of 65 MPH, it is
Rumble Strip . ce ¢
e|array . recommended that spacing is increased as speed
<| (See note 1) —_ 10. Temporary Rumble Strips moy be used Iimits increose. Increasing space between rumble
- — oy on freeways or expressways based on sfrips will improve effectiveness.
N
SNl The second il * er_wginec_aring judgment orlwd written
ZIRumble Strip direction from the Engineer.
w|Array is required
$ \-men the ADT C .
- resholqs in N e 9 o
Q] Table 1 indicate | ¢ o > = =
5| the need for 2 o o 3 3
Of Arr . 2 m] I Il
2 ays 3 3 = z
& v v RUMBLE ALV PAYEA
* - STRIPS
; Vo
o AHEAD
w CW17-2T
@ " " 3@ Traffic
[ 48" X 48 E
o = (See note 2) i ,_-‘;sﬂfse,%’,,
2 TABLE 2 I Texas Department of Transportation Standard
o
& Approximate distance
£ 5 - CW20-1D Speed between strips in
O " . an array
0 48" X 48
N
=9 TEMPORARY RUMBLE STRIPS
n < 40 MPH 10"
"I CW20-1D
wi " "
5 WZ (RS-1q) 48" X 48 WZ (RS-1Db) Z gg mﬁn & 15
[a] hY
28 WZ (RS) -22
a2 = 60 MPH 20° FILE: wzrs22. dgn one TxDOT [cks TxDOT [ons TxDOT [exs TxDOT
N - TDOT November 2012
mE RUMBLE STRIPS ON ONE-LANE RUMBLE STRIPS FOR LANE CLOSURE ©100T_ Noverber
[ 1027| 01| 023,ETC. | FM 570,ETC.
EE Two_WAY APPL ICAT ION ON CONVENT IONAL ROADWAY > 65 MPH ¥ 35+ ijg 1-22 DIST COUNTY SHEET NO.
= BWD EASTLAND 32
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FIBER OPTIC CABLE

WATER LINE
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ST i
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l Texas Department of Transportation
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LEGEND

FIBER OPTIC CABLE

é%: CHEVRON
‘ TION: 129+63.
LED. CHEVRO'}‘) ¥ OFFSET: 28.00! LT 2
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l Texas Department of Transportation
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LEGEND

= L] ' : FIBER OPTIC CABLE

OFFSET: 36.00' LT

WATER LINE

PROP. CMP
SPECIAL DITCH DES 3 X 120"

STATION: 2+90.00 SPECIAL DITCH
OFFSET: 58.00' RT ™ B g STATION: 3+94.00
ELEV. 1519.47 o : OFFSET: 57.00' RT
ELEV. 1519,46

SPEGIAL DITCH.
STATION:3%43.00
OFFSET: 60.00' RT+

ELEV. 1518.48

e

3+57.51
32247'33.2"(RT)
04°42'56.5"
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=TT,

ROW \
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- STATION:12+05.00
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o OFFSET: 36.00' LT 2 OFFSET: 36.00' LT STATION: 10+55.00 STATION: 12+05.00

/ OFFSET: 16.00 LT

~ S01°03'50.7'W

07/24/2023

4"
l Texas Department of Transportation
STATION: 12+05.00

OFFSET: 16.770' RT 5 FM 570,ETC.

" STATION: 12+05.00

OFFSET: 20.24' RT PLAN
LAYOUTS

e i ’ e S END, P_RO]EG-I—/‘--
PROP. DES 3—— v STATION: 12‘+05.00

MATCHLINE STA. 12+07.

PT 6+95.39:

8:47:59 AM
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DATE: 7/24/2023

FILE:




12+407.51

MATCHLINE STA.

3:03:16 PM
T:\BWDDSGTEAM\ Design Projects\Eastland\1027-01-023 FM 2214 @ FM 570 - Curve & Intersection Upgrade\4. Design\Reference Files\SHEETFILES\PLAN LAYOUTS.dgn

DATE: 7/5/2023

FILE:

LEGEND

FIBER OPTIC CABLE

WATER LINE

N
o)
)
~N
e
)
&
LS
e

o
96633 .

07/06/2023

=

l Texas Department of Transportation

FM 570,ETC.

PLAN
LAYOUTS

SHEET 4 _OF 4

COoNT SECT JoB HIGHWAY

1027 | 01 023,ETC. FM 570,ETC.

DIST COUNTY SHEET NO.

BWD EASTLAND 36




8:22:14 AM

...\DRIVEWAY SUMMARY.dgn

7/24/2023

CS5) 1027-01-023 DRIVEWAY SUMMARY

DATE:
FILE

ITEM 460-6010 ITEM 467-6537 ITEM 496-6007 ITEM 530-6006
PIPE CMP AR (GAL SET (TY II) REMOVE DRIVEWAYS
OFFSET STL DES 3) (DES 3)(CMP) STR (SURF TREAT)
RADIUS | WIDTH | LENGTH |FROM EOP LF (6:1)(P) (PIPE)
STATION FT FT FT FT EA LF sy
FM 570
117+01 LT 20 18 29 77
123+72 RT 15 24 28 11 32 MIN. 2 65 84
127+64 RT 15 12 34 11 20 MIN. 2 57
128+17 LT 20 28 20 82
TOTALS 52 4 65 300
CSJ 1697-02-032 DRIVEWAY SUMMARY
ITEM 460-6010 ITEM 467-6537 ITEM 496-6007 ITEM 530-6006
PIPE CMP AR (GAL SET (TY II) REMOVE DRIVEWAYS
OFFSET STL DES 3) (DES 3)(CMP) STR (SURF TREAT)
RADIUS | WIDTH | LENGTH |FROM EOP LF (6:1)(P) (PIPE)
STATION FT FT FT FT EA LF sy
FM 2214
9495 RT 15 10 26 11 18 2 40
TOTALS 18 2 40
NOTES:

STATIONS ARE APPROXIMATE AND MAY BE CHANGED IN THE FIELD

AS DIRECTED BY THE ENGINEER

. JASON . SCANTLING 7
“ 5 96633 &l
] . & "
NG 4 IENS®.
i, B
S PE
07/24/2023
FM 570,ETC.
DRIVEWAY
SUMMARY

©z023 ‘

I exas Department of Transportatio%

CONT | SECT JoB HIGHWAY

1027| 01| 023,ETC. FM 570,ETC.

DIST COUNTY SHEET NO.

BWD EASTLAND 37




vBesignVReferefiwe FildsNSHERTF ILES\DRIVEWAY SUMMARY. dgn

8:25:10 AM
T: \BWDDSGTEAM\_Design Projects\Eastland\1027-01-023 FM 2214 @ FM 570 - Curve & Intersection Upgrade\4.

DATE: 7/24/2023

FILE:

width

——A
SECTION A~A DETAILS SECTION B~B DETAILS %

(-
B \ B
é /—Surfoce Driveway
ROW L INE g [ (See Summary)
ROADWAY e
‘ R.O.W. VARIES WIDTH OF PAYMENT s
2 PROPOSED
S & / DRIVE
2% OR 5 PROP 6" FLEX BASE VARIES E/
SUPER,SkEgATION ) (ONE CRS, GR 3) — PRONEC cre- EERPASE )
T — USUAL 12:1 =
SUBGRADE. CROWN TYPICAL SECTION FOR DIP
DIP SECTIONS DRIVES —A Station of Driveway
TYPICAL DRIVEWAY
ROW LINE
ROADWAY
3.0
| R.O.W. VARIES MAX HW_ABOVE WIDTH OF PAYMENT 3.0
DRIVEWAY. FRONT A oPE
2 = PROP 6" FLEX BASE DRIVEWAY: FHONT SLOPE
% OR s “ :
; g e S /
RATE < USUAL 1231 g - = /|
SUBGRADE CROWN
TYPICAL SECTION FOR PIPE
PIPE SECTIONS DRIVES
ROW LINE 3.0 WIDTH OF PAYMENT 3.0 "’"‘“0‘1'““\
ROADWAY ™ ‘_,:;.-\ “\“_. _______ f( 7, 4?,'-‘\‘
- G .
q": R.O.W. VARIES PROP 6" FLEX BASE S * ‘n*'!’
W ‘ _—  (ONE CRS, GR 3) Zu: Y
: 631 pesdasssassasssiasensaaasessaes
. © 7 ! 7 IASON W, SCANTL NG 4
2% OR PROP 6" FLEX BASE ) ; Provorrersarissassancisnsnasnas o
SUPEREkﬁz/ATION (ONE CRS, GR 3) l‘ . 96633 =
1
oo — Us TYPICAL SECTION FOR GRADE BREAK '|l % 4 ICEWSEY. ‘g."
/ JAL 12: OR NO ROADSIDE DITCH SECTION \\fsgb ------ o
SUBGRADE CROWN v
YNNI
PROPOSED EMBANKMENT A / //y M /E,
GRADE BREAK OR NO 0712412023
ROADSIDE DITCH SECTION
NOTES: DRIVEWAYS SHALL BE A 1 COURSE SURFACE TREATMENT.
ASPHALT & AGGREGATE TYPES AND RATES SHALL
MATCH THOSE FOUND ON THE PROPOSED BASIS DRIVEwWAY
OF ESTIMATE FOR (ROADWAY) OR AS DETAILS
DIRECTED BY THE ENGINEER.
STATIONS ARE APPROXIMATE AND MAY
BE CHANGED IN THE FIELD AS DIRECTED
BY THE ENGINEER. %
A Texos Department of Transportation”

CONSTRUCT DRIVES AS SHOWN OR AS

DIRECTED BY THE ENGINEER. CONT |sEcT JoB HIGHWAY

1027/ 01| 023,ETC. |FM 570Q,ETC.

DIST COUNTY SHEET NO.

BWD EASTLAND 38




8:27:07 AM

...\INTERSECTION LAYOUT.dgn

DATE: 7/24/2023

FILE:

FM 570 | _
STATION: 135+38.50 |
OFFSET: 19.00' LT

FM 570
STATION: 135+14.50
OFFSET: 19.00' LT

R 40!
62' CONC CURB

FM 570
STATION: 133+96.00
OFFSET: 20.00' LT

STATION: 135+38.50
OFFSET: 21.00' RT

FM 570

STATION: 135+18.50

OFFSET: 21.00' RT

59' CONC CURB

4%

_ - 134+54.01
FSFFO0 J

NOTES:

ASPHALT & AGGREGATE TYPES AND RATES SHALL
MATCH THOSE FOUND ON THE PROPOSED BASIS
OF ESTIMATE FOR ROADWAY OR AS

DIRECTED BY THE ENGINEER

CSJ: 1027-01-023

ITEM DESCRIPTION QUANTITY UNIT
529-6014 CONC CURB (TY 1 MOD) 121 LF
530-6002 INTERSECTION (ACP) 426 SYy

DES 3
_TO REMAIN IN PLACE

~
~

~

——

STATION;:
OFFSET: 16.00' 1 T

FM 2214
STATION: 0+55.00
OFFSET: 28.00' LT

0+55.00

Conc. Curb (Reinf.)

L A

. . i v 9 v <
- -
T < S

1%

AR
PRIME,1 CST,
1.25" SP-D J

z 10" Flex Base

SECTION THRU CURB

;rk /A?//)\

N.T.S.

Svesg
;...ﬂ%?ﬂ'.‘..’!...‘-:?.‘.’.‘.'k!!ﬁ..ﬁ

07/24/2023

FM 570 &
FM 2214

INTERSECTION
Sy LAYOUT

I exas Department of Transportatio%

JoB HIGHWAY

CONT | sE
1027| 01| 023,ETC. FM 570,ETC.
DisT CcounTY SHEET NO.

BWD EASTLAND 39




No warranty of any

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

DISCLAIMER:

REFLECTOR UNIT SIZES FOR DELINEATORS
DELINEATORS D & OM DESCRIPTIVE CODES
AND OBJECT MARKERS R
c DN,
.g 3n 4 NI.SDBEg OF REFLECTORS
" " " = Single
=->’ o F4—# f_ﬂ < )<i>¢ D = Double
5. — [0 ] o COLOR OF REFLECTORS
og . . : ) =] — o s 1 . W = White
£ S = 2 * K « o vz | Riree™
i DEVICE o a ~ - N = <2 == Leo
<] . ! = ° oz = REFLECTOR UNIT SIZE
“g = - N : DEVICE ° 5 5 EFLECT
i b - o ° 5 I N N
=3 vyl s 1 o o TYPE OF POST OR DELINEATOR
=& 3"+ Ve 4"+ Y o ° o WC = Wing Chonnel Post
a3 <—> ‘ o ° YFLX = Yellow Flexible Post
Ty 3" Y " 2 WFLX = White Flexible Post
ga 6" + Yg" « 5 BRF = Borrier Reflector
F3
o TYPE OF MOUNT
;g . GND = Embedded (drivable or set in concrete)
cg 1-Size 2 reflector | 1-Size 1 reflector 2-Size 2 reflector | 2-Size 1 reflector CTB = Concrete Barrier Mount
0 unit unit units units GF1 or GF2 = Guard Fence Attachment
gg SHEETING Yel low, White or Red Type B or C reflective sheeting SRF = Surface Mount
[0
35 1. Size 1 and 4 - Direct applied reflective sheeting for use on flexible SHEETING Yel low, White or Red Type B or C Reflective Sheeting Dl:?&;:frrea
5% T post (flx). Bl = Bi-Directional
=E NOTE . . POST TYPE we YFLX, WFLX we YFLX, WFLX BR - Bi-Directional with red on back
-y 2. Size 2 oand 3 - For use on wing channel (wc) post only. Use approved
g metal, plastic or fiberglass backplate with 17/64" mounting holes. MOUNT TYPE GND GND, SRF GND GND, SRF INSTL OM ASSM (OM-XX) (XXXX)XXX Q(l()
|
[7]
?:’@ OBJECT MARKERS TYPE_OF OBJECT MARKER
[ ’ ’ y Or
+
gg Type 1 (OM-1) Type 2 (OM-2) Type 3 (OM-3) Type 4 (OM-4) NUMBER OF REFLECTORS OR DIRECTION
« X = 3-Size 2 reflector units (Type 2 only)
g - Y = 1-Size 3 reflector unit (Type 2 only)
§§ OM-1 OM-2X OM-2Y OM-2Z OM- 3L OM- 3R OM-3C OM-4 Z = 3-Size 1 or 1-Size 4 reflector unit(s) (Type 2 only)
Ltg L = Left Side (Type 3 Object Marker only)
3% 4 3 R = Right Side (Type 3 Object Marker only)
> " 6" C = Center (Type 3 Object Marker only)
28 = > <> . TYPE OF POST
LiC 9N o ™ 12" 12" WC = Wing Channel Post
22 % { N 2K e e e WFLX = White Flexible Post
'5% ’ iE \\ /I g N r " TWT = Thin Walled Tubing
€ - = A
2P| oevice E y PN e TYPE OF MOUNT
i ) A . < GND = Embedded (drivable)
3g 59 - = XN N HS o © SRF = Surface Mount
vc A T o ) ) I WAS = Wedge Anchor Steel
g® A S 45° WAP = Wedge Anchor Plastic
Ela) o o
" & o . 6' DIRECTION
.\;.é : : N 6 > ‘ IEI;Ic F:egtfligtierqecfionol
[=
8 3-Size 1 reflector
e 3-Size 2 reflector | 1-Size 3 reflector units DEPARTMENTAL MATERIAL SPECIFICATIONS
. H 1-Si 4 flect
: units unit or Itz R leTeeTer FLEXIBLE DELINEATOR & OBJECT MARKER POSTS | by 4a00
L (EMBEDDED & SURFACE MOUNT TYPES)
e R . . Alternating acrylic black and retroflective _ .
< SHEETING Yellow-Type BFLor (:FLShee+|ng Yellow - Type B or C Sheeting yellow - Type By or Cp Sheeting Red -Type BFLor Cq Sheeting SIGN FACE MATERIALS DMS-8300
N
SpLFosT TYPE T™T we we WFLX T TWT DELINEATORS, OBJECT MARKERS AND BARRIER [ .. o
=] MOUNT TYPE WAS, WAP GND GND GND, SRF WAS, WAP WAS, WAP REFLECTORS
N
o L]
? BARRIER REFLECTORS (BRF) CHEVRONS ONE DIRECTION LARGE ARROW NOTE:
o
; Del ineator and object marker
—-
N GF1 GFz cT8 substrates and sign substrates
z shal | be 0.080" Aluminum sign
i blonk to conform to ASTM B-209
° Alloy 6061-T6 or approved
5 DEVICE i
v DEVICE alternative.
w
“ %@ Traffic
'g | | | | W1-6 I L_.,S_afe.ty
- . ivision
9 Texas Department of Transportation
8 DEVICE W1-8 Standard
& S DEL INEATOR &
&9 18"x 24" ; 30"x 36" 36" x 48" 48" x 24" 60" x 30"
A SIZE W x L) (Conventional) (Cog::;gi';gfl (Expressway) | (Freeway) SIZE (W x L) (Conventional) (Expressway & Freeway) OBJECT MARKER
9 1. Barrier reflectors shall meet the requirements MATERIAL
°Z of DMS 8600. o
w3 MOUNTING HEIGHT 4'-0" or 7'-0" 7°-0" Only MOUNTING HEIGHT 7'-0" DESCRIPT ION
E 2. Approved Barrier Reflectors are |isted on the
R4 "Barrier Reflectors” Materiol Producer List 1. CHEVRON (W1-8) signs ond ONE DIRECTION LARGE ARROW (W1-6) Signs
Q9 at: www. txdot. gov. shall be installed per Sign Mounting Details (SMD) Standard D & OM (1 ) '20
.E? SHEETING Yellow, White, Red NOTE Sheets and paid under Item 644 (Small Roadside Sign Assemblies). FILE: dom,;ZO'dfngooz; o TXDOT [eks TXDOT [owe TXDOT [ e: TXDOT
= y N . 2. When there is o need to increase conspicuity, the Texas version of Onor RS&U;ONS S sl - e
e 1. Reflective sheeting shall have a minimum the ONE DIRECTION LARGE ARROW sign (W1-9T) may be used instead of I 1027/ 01] 023,ETC. | FM 570, ETC.
e NOTE dimension of 3 inches and minimum surface the ONE DIRECTION LARGE ARROW (W1-86) 100931 Drst coonmy SHEET N0
a0 area of 9 square inches. ) 4-10 1-20 BWD EASTLAND 40
20A




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.

DISCLAIMER:

3:01:29 PM
T: \BWDDSGTEAM\_Design Projects\East1and\1027-01-023 FM 2214 @ FM 570 of ¢thigestonpardrteotien (ppadde]a. f @e d NGARSIGNASEE AR SHOWETIORDM €3V L piNgdom its use.

DATE: 7/5/2023

FILE:

POST TYPE AND SUPPORT FOUNDATION DETAILS TYPE OF BARRIER MOUNTS
WING CHANNEL (WO FLEXIBLE POSTS (YFLX, WFLX) WEDGE ANCHOR SYSTEMS GUARD FENCE ATTACHMENT
GND GND SRF WAS WAP GF1 GF2
— — L,& Attaoched to
@ @ @ ~= post or block
] 1 | - = M - 1 L
Reflective |[ /] (A . .
Reflective [ ] material pprox. ) £ U
° material \d JEN [ s T, T
. T T Y + - . Il
o [0] c o c
° Cl, 0 1 = | 1 _
Ground ° “lo§ P U °
Line ° L] . el R -
- ° 12 15" |— =% N - :
° N cle - 4 o
g 0] o ._ (]
° — || © g
° Post " f — 20"
o > Post 27| 30
\ ° o
[ 1
i .
H ‘“ ¢
e v /
4 . CONCRETE TRAFFIC BARRIER (CTB)
(] o —
] =) ° _I:l_ Place Barrier Reflector
3 ° 12" Dia. - 12" Dia. on top or on side(s) of
S y . CTB.
S . 3.5 -
° Base @]
° ° — o
Stub : : <_> 30/ kz.. R
H -
NOTES EMBEDDED SURFACE MOUNT STEEL PLASTIC
] NOTES
- Erngdgef;gr'unﬂacr‘ggnﬁéeéwgér 1. See "Flexible Delineator and Object Marker Posts"
p ptio M Material Producer List for approved devices.
Type 2 Object Markers and
Del ineators only. 2. Install per manufacturer’s recommendations. NOTE
2. 1.12 Ibs/ft steel per ASTM A 3. Post length may vary to meet field conditions. 1. Install per manufacturer’s recommendations.
1011 55 Gr. 50, or ASTM A499. 4. When using yellow _delineators with flexible posts GENERAL NOTES
to separate opposing direction of travel, such as 1. Place delineators on a section of roadway at a consistent
center|ine or median use, the flexible posts shall distance from the edge of pavement
be yel low. .
2. Where a restriction prevents consistent plaocement from the
TYPES 1,3, AND 4 OBJECT MARKERS | CHEVRONS AND ONE DIRECTION DELINEATORS AND TYPE 2 povement eage, place the offected object markers in Iine
wi e innermost edge o e obstruction.
AND CHEVRONS LARGE ARROW SIGN OBJECT MARKERS
3. When Type 2 object markers ond delineators are more than
8'-0" from the edge of the pavement, it may not be possible
to maintain a height of approximately 4'-0". If this is the
case, place the obJect marker or delineator as close to the
— desired height as possible.
D 4. Install all delineators, object markers and barrier reflectors
in accordance with the manufacturer’s recommendation.
> 5. Barrier reflectors should be installed a minimum of 18 inches
2 above the edge of the pavement surface.
1=
£ o
< 6. Diagonal stripes on Type 3 object markers shall slope down
{ A o~ toward the intended travel lane.
Q Pavement .
: 2 2 sur face 5 =t Lame
? ~ Pavement AN I Texas Department of Transportation Division
. Pavement surface — Standard
sur face
Ground
Ground \Q OBJECT MARKER
Ground Line
~ | INSTALLATION
2'-0" to 8°-0" or ‘
NOTE in.fron-r of object |
NOTE - - _being marked | D & OM (2) - 20
Mounting at 4 feet to the bottom Chevrons 30" x 36" and larger shall be I
of the chevron is permitted for mounted at a height of 7' to the bottom FILE:  dom2-20.dgn oN: TXDOT ‘CK:TXDOT‘DW: TXDOT \cmeOT
chevrons that will not exceed of the chevron. Chevron sign and ONE @©7TxDOT  August 2004 CONT | SECT JoB HIGHWAY
a height of 6'’-6" to the top of DIRECTION LARGE ARROW sign (W1-9T)shall See general notes 1, 2 aond 3. REVISIONS 1027 01| 023,ETC. | FM 570,ETC.
the chevron (sizes 24" x 30" and be_ins-rcl qu per SMD standard sheets and 10-09  3-15 DIST COUNTY SHEET NO.
smal ler) paid under item 644. 4-10  7-20 BWD EASTLAND 41
20B




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.

DISCLAIMER:

3:01:56 PM
T: \BWDDSGTEAM\_Design Projects\East1and\1027-01-023 FM 2214 @ FM 570 of ¢thigestonpardrteotiern fppadde]a. f @e d NGARSINASEE AR SBOWETIORDM €SV piNgdom its use.

DATE: 7/5/2023

FILE:

MINIMUM WARNING DEVICES AT CURVES DELINEATOR AND OBJECT MARKER APPLICATION AND SPACING
WITH ADVISORY SPEEDS DELINEATOR AND CHEVRON
- CONDITION REQUIRED TREATMENT MINIMUM SPACING
Amount by which . SPACING
. Curve Advisory Speed
Advisory Speed WHEN DEGREE OF CURVE OR RADIUS IS KNOWN F E T RPM See PM-series and FPM-series
H H URV U K rwy./Exp. Tangent s - -
s less than Turn Curve v P ° standard sheets
Posted Speed (30 MPH or less) (35 MPH or more) FEET
Frwy./Exp. Curve Single delineators on right side See del ineator spacing table
5 MPH & 10 MPH ® RPMs ® RPMs Degree Radi . . Chevron
- ; of odius |Spacing|  Spacing Spacing 100 feet on ramp tangents
15 MPH & 20 MPH ® RPMs and One Direction ® RPMs and Chevrons; or Curve of n .In in Single delineators on at least one
Large Arrow sign e RPMs and One Direction Large Curve | Curve |Straightowayl ¢ -ve Frwy/Exp. Ramp side of ramp (should be on outside Use delineator spacing table for
Arrow sign where geometric 2 oA B of curves) (see Detail 3 on D&OM(4)) | ramp curves ("straightway spacing”
conditions or roadside 1 =50 = e does not apply to ramp curves)
obstacles prevent the — - : n . "
instal lotion of chevrons. 2 2865 160 320 Acceleration/Deceleration Double delineators (see Detail 3 100 feet (See Detail 3 on D & OM (4))
3 910 30 260 200 Lane on D&OM(4))
25 MPH & more . ® RP h
® RPMs ond Chevrons; or Ms ond Chevrons 4 1433 110 220 160 Truck Escape Ramp Single red delineators on both sides| 50 feet
® RPMs and One Direction 5 1146 100 200 160 P " N
Large Arrow sign where 5 955 20 180 160 Bi-Directional Delineators when
geometric conditions or Bridae Rail (steel or undivided with one lane each
roadside obstacles prevent 7 819 85 170 160 concgefe)ond Vet direction Equal spacing (100'max) but
+he instal lation of 8 716 75 150 160 Beam Guard Fence Single Del ineators when multiple not less than 3 delineators
chevrons 9 637 75 150 120 lones each direction
10 573 70 140 120
SUGGESTED SPACING FOR DELINEATORS 1 521 65 130 120 Concrete Traffic Barrier (CTB) | Barrier reflectors matching Equol spacing 100’ mox
or Steel Traffic Barrier the color of the edge line
ON HORIZONTAL CURVES 12 478 60 120 120 ' ' o
13 441 60 120 120 . Reflectors matching the color Every 5th cable barrier post (up to
ONE DIRECTION 14 409 55 110 80 Cable Barrier of the edge Iine 100’ max)
LARGSEI GANRROW 15 382 55 110 80
16 358 55 110 80 Divided highway - Object marker on gequire? r$flecﬂve Shze;&n?v?z?vided
manufacturer per or
Curve Spacing 19 302 50 100 80 Guard Rail Terminus/Impact approach end ayType 3 Object }aquer (OM-3) in
23 249 40 80 80 Head Undivided 2-1ane highways - front of the terminal end
Object marker on approach and
5000 q N -:GI-A 400’ /gh*o 29 198 35 70 40 departure end See D & OM (5) and D & OM (&)
xo‘“o‘]l“ep ﬁb:@’: :‘(D:4 00/)1 woy s 38 151 30 60 20
a0 Cy,'97p 200 » . . Type 3 Object Marker (OM-3)
«(0\ 00\"\ (\,e‘ A 24 Up" DeD (;'f’g 2 = = =2 = Bridges with no Approach oipend oeroil and 3 single See D & OM(5)
:Q: T ng Curve delineator approach and departure Rai delineators approaching rail
er 2,4 spacing should include 3 delineators - - -
ﬁ: :@: spaced at 2A. This spacing should be Rﬁgugg:j Eefrln(e]g‘r%g-rsr;:ﬁhzg
. . . \Al u u
'lb‘ 24 ﬁed during c:esugn DI’.‘GDEI"GTIOH or when Reduced Width Approaches to Type 2 and Type 3 Object B & oM (VIR or o Type 3 Bbjec+
3@: e degree of curve is known. Bridge Rail Markers (OM-3) and 3 single Marker (OM-3) in front of the
del ineators approaching bridge terminal end
See D & OM (5)
Extension of the .
W centerline of the Culverts without MBGF Type 2 Object Markers See Detail 2 on D & OM(4)
tangent section of
approach lone Crossovers Double yellow delineators ond RPMs | See Detail 1 on D & OM (4)
Pavement Narrowing Single del ineators adjacent
NOTE DELINEATOR AND CHEVRON (lane merge) on to affected lane for full 100 feet
ONE DIRECTION LARGE ARROW (W1-6) sign SPACING Freeways/Expressway length of transition
should be located at approximately and
perpendicular to the extension of the WHEN DEGREE OF CURVE OR RADIUS IS NOT KNOWN NOTES
center|line of the tangent section of ] . . Chevron
approach lane. Advisory|Spacing|  Spacing Spacing 1. Unless indicated otherwise, the delineator or barrier reflector color shall conform
Speed n mn in to the color of the paovement edge |ine on the side of the road where the delineators
(MPH) Curve |Straightaway or barrier reflectors are placed.
SUGGESTED SPACING FOR CHEVRONS Curve
ON HORIZONTAL CURVES — 13?0 22;(/: 2(!)30 2. Barrier reflectors may be used to replace required del ineators.
3. Single red delineators may be mounted on the back side of delineator posts for wrong
. 60 110 220 160 ari Licati
Point of 55 1700 200 160 way driver applications
curvature Point of 7
® Traffic
tangent 50 B 170 160 =t Sarcty
. ivision
Texas Department of Transportation
20 70 140 120 I P! P Standard
35 60 120 120
30 55 110 80 LEGEND DELINEATOR &
25 50 100 80
20 40 80 80 Bi-directional OBJECT MARKER
15 35 70 40 De! neator PLACEMENT DETAILS

If the degree of curve is not known,
del ineator spocing may be determined
based on the Advisory Speed of the

Del ineator

Sign D & OM(3)'20

AEGEOS

NOTE curve. Use the delineator curve spacing

) FILE: dom3-20. dgn o TXDOT [eks TXDOT [owe TXDOT [ e: TXDOT
At least one chevron pair is installed for each Advisory Speed (MPH). @©7TxDOT  August 2004 CONT |sECT Jo8 HIGHNAY
beyor_1d the point of tangent in tangent REVISIONS 1027 01| 023,ETC. | FM 570,ETC.
Sec-r 1on. 3-15 8-15 DIST COUNTY SHEET NO.
815 120 BWD EASTLAND 42

20C




DISCLAIMER:

CENTERLINE RUMBLE STRIPS

GENERAL NOTES

1. This standard sheet provides guidelines for installing centerline rumble
" " N " 2" to 3" strips on multilane undivided highways.
‘7 ilz‘ 24"+£% ‘ } 4" } 60" +15" } P 4" i 60" +15" i 18"+1" P. g y
Y Y 300 to 2. Centerline and edge line rumble strips or profile markings shall not be
< - ———— o 500 mil T s = lacedon roadways with a posted speed limit of 45 MPH or less.
S p Y p P
12 B : : : :
4 .
>0 . @ @ L ypazgn L 3z 500 mil 3. Milled rumble strips are preferred when adequate pavement depth is
5s 8 available. If pavement thickness is less than 2 inches, milled rumble
N ; Il PROFILE VIEW PROFILE VIEW PROFILE VIEW PROFILE VIEW strips shall not be used. Rumble strips shall not be milled or depressed
'EE o e EEEEE— —_— —— into bridge decks.
Ssam
E";g}', 4. See dimensions for milled rumble strips. Other shapes and dimensions
D§§% may beused if approved by the Traffic Safety Division.
=2g
[
3 ggﬁ‘é 1 ] 1 1 [ 5. Breaks in milled centerline rumble strips shall occur at least 50 feet and
é{ &m‘a v = L _ nomore than 150 feet in advance of bridges, railroad crossing,
0= s O O —N ; ; ; ith hi
ols . o &= intersections ordriveways with high usage of large trucks.
O oS+ Centerline f ) )
S23c / : ) Centerline Profile
G < ‘.!’, il markings Centerline ki / centerline
g8y g% = M - markings markings markings 6. Use standard sheet PM(2) for positioning, dimensioning, and spacing of
';% ‘% L] I = all reflective raised pavement markers, pavement markings and profile
Sa markings.
5 g@ L
.QEJ'S"E‘E, M O O =N (] 7. Consideration should be given to noise levels when centerline rumble
E‘Q 2‘8 e 1" Min. strips are to be installed near residential areas, schools, churches, etc.
gl A N 2" Max. A 3/8 inch deep (minimum) milled rumble strip may be considered in
Q;;?/” M A these areas.
L3 o6
v 5 o0 L. . 8. Pavement markings must be applied over milled centerline rumble
EE Eg M @) O =N = = See Note 6 strips for normal centerline spacing. For wider medians, specify in the
gg_gv. "', See Note 6 See Note 6 ' plans the exact placement of the rumble strips. Place the rumble strips
] o E,{, .. o = |= under each centerline marking or centered in the middle of the median.
[oXte
o = = - o
2aung .
S>%9 L RPM RPM o (& (reflectorized) WHEN INSTALLING CENTERLINE RUMBLE STRIPS:
agEC M (reflectorized) (reflectorized) B — See Note 6
T 580 o o O —N 9. Raised rumble strips consisting of non-reflective raised traffic buttons
%t 346 3 g = = may be used. Non-reflective raised traffic buttons can be affixed to
SOSw 3 3 P v asphalt or concrete with bitumen or adhesives, as per manufacturer's
+<Qov Q < @ RPM .
"X o6 & @ @ » A fectorized) recommendations.
a +
< XTcC (] |
tﬁ o M - 10. When using non-reflective raised traffic buttons as a centerline rumble
2%%’ O O —N strip, the button shall be placed adjacent to the pavement marking
aegze 16" 15" | & delineating the centerline. The color of the button should be yellow for
g.*e 0y H\N — a continuous no passing roadway. The button will be paid for under
"Eﬁ" H MM Item 672, "Raised Pavement Markers." Non-reflective traffic buttons
<q' ~ .y o & must meet the requirements of DMS-4300.
© w1
2
o H H M O ;L ! 11. Consideration shall be given to bicyclists. See RS(6).
= i — HRE
e Preformed
o v Non-reflective thermoplastic
E M raised traffic rumble strips =l = WHEN INSTALLING EDGE LINE RUMBLE STRIPS WITH OR WITHOUT
~ buttons (yellow) 'ﬁ[ CENTERLINE RUMBLE STRIPS ON UNDIVIDED HIGHWAYS:
b3 :
[re e L. 2 12. See standard sheet RS(2).
m M O O —N ==
5 JN 3 “
~ - IHI H H I
o ~ = N
° % 3 3
2 b s = (=
€ e I 0 e =
5 i
2 | &) W il
4 ® Traffic
_g ;’ Safety
9 M v o o L = = I Texas Department of Transportation Division
o ﬂ
j
2 — = — = — = CENTERLINE
o Oy
=’ RUMBLE STRIPS
Y=Y
gg' PLAN VIEW PLAN VIEW PLAN VIEW PLAN VIEW ON MUL TILA NE
= OFTION 1 oprion 2 OPTION 3 opTIoN 4 UNDIVIDED HIGHWAYS
ot
" MULTILANE UNDIVIDED
ND -
38 HIGHWAY WITH MILLED CENTERLINE RAISED CENTERLINE PREFORMED THERMOPLASTIC PROFILE CENTERLINE RS(3)-23
N SHOULDER RUMBLE STRIPS RUMBLE STRIPS RUMBLE STRIPS MARKINGS FILE:  rs(3)23.dgn o TXDOT Jcx TXDOT Jon:_ TxDOT |cTxDOT
; fiid ©TxDOT January 2023 | cont | sect JoB HIGHWAY
.. REVISIONS 1027| 01| 023,ETC. FM 570,ETC.
ui., 10-13 -
I\ w 1-23 DIST COUNTY SHEET NO.
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standayd to other formats or for incqorrect results or damages resulting from its use,
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The use of this standard is governed by the "Texas Engineering Practice Act".
ft
-01-023 FM 2214 @ £ 570 %

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

DISCLAIMER:

3:57:29 PM
T: \BWDDSGTEAM\ _Design Projects\Eos+tIand\1027

DATE: 1/5/2023

FILE:

CENTERLINE RUMBLE STRIPS

GENERAL NOTES

1. This standard sheet provides guidelines for installing centerline rumble

strips on two-lane highways with or without shoulders.
TRV 240V " hprn ; wpryn 2'to 3" vy . . . , .
‘ ‘ ‘ } 4 | 60"+Y, | 4" 60"xY | 18"+Ys 2. Centerline and edge line rumble strips or profile markings shall not be

300 tol placed on roadways with a posted speed limit of 45 MPH or less.
500 mi

3. Milled rumble strips are preferred when adequate pavement depth is
available. If pavement thickness is less than 2 inches, milled rumble strips

shall not be used. Rumble strips shall not be milled or depressed into
PROFILE VIEW PROFILE VIEW PROFILE VIEW PROFILE VIEW bridge decks.

4. See dimensions for milled rumble strips. Other shapes and dimensions
may be used if approved by the Traffic Safety Division.

|] ] (] o ] ] ’r\la‘?gé’&eg%‘;gcve ; ; 5. Breaks in milled centerline rumble strips shall occur at least 50 feet and no
T . qF O d buttons (yeliow Profile more than 150 feet in advance of bridges, railroad crossings, intersections
1 Enea?tk% Ig;e or black) o ot fﬁg}fﬂg’se or driveways with high usage of large trucks.
. i
LT Centerline Centerline H 6. Use standard sheet PM(2) for positioning, dimensioning, and spacing of all
f markings By =) =) : . ; p g, ng, pacing
markings p 3 reflective raised pavement markers, pavement markings and profile
|] AT O O — markings.
: ] ]
5y 7. Consideration should be given to noise levels when centerline rumble
AT iy o o strips are to be installed near residential areas, schools, churches, etc. A
’ 3 3/8 inch deep (minimum) milled rumble strip may be considered in these
O O [ [ areas.
AT — o —
|] é g’an); o 8. Pavement markings must be applied over milled centerline rumble strips.
g 2 = = See Note 6
AT = / RPM
- See Note 6 See Note 6 o= i
)= See Note 6 @) RPM RPM (reflectorized) WHEN INSTALLING CENTERLINE RUMBLE STRIPS:
RPM ) (reflectorized) (reflectorized)
(reflectorized) o= 9. Raised rumble strips consisting of non-reflective raised traffic buttons may
|] be used. Non-reflective raised traffic buttons can be affixed to asphalt or
== concrete with bitumen or adhesives, as per manufacturer's
recommendations.
® .\Nqn-reﬂect{ve ]
ﬁj?gﬁ,str?g;gck) ] 10. When using non-reflective raised traffic buttons as a centerline rumble
strip, the button shall be placed adjacent to the pavement marking

delineating the centerline. The buttons will be paid for under Item 672,
"Raised Pavement Markers." Non-reflective traffic buttons must meet the
® ® == == requirements of DMS-4300.

= RUMBLE STRIPS

” il o || o ON TWO LANE

PLAN VIEW PLAN VIEW PLAN VIEW PLAN VIEW TWO-WAY HIGHWAYS
“oPTIONT “oPTIONZ2 “oPTION3 OPTION 4 RS(4)-23

16"+%5" 11. The color of the button should be yellow for a continuous no passing
12"+1" 12"+35" roadway. Black buttons should be used in areas where passing is allowed.
K . -~ . |
|] H }: MM o ® s == + | == 12. Consideration shall be given to bicyclists. See RS(6).
N
WHEN INSTALLING EDGE LINE RUMBLE STRIPS WITH OR WITHOUT
R MM CENTERLINE RUMBLE STRIPS ON UNDIVIDED HIGHWAYS:
BN
i}' ([ J o —_ _ 13. See standard sheet RS(2).
ﬂ
(I 8 :
(=]
©
o [ = ==
] o ==~ rPreformed E==——Preformed
o ] thermoplastic thermoplastic
h lasti h lasti
[ rumble strips __ rumble strips
11 =
) 5 gco Traffic
% "\g - Safety
507 @ |] G § (0 I Y ° = I Texas Department of Transportation s",;",’,ﬁ,’;’i’d
]
THIEEIT CENTERLINE

[i]

PROFILE CENTERLINE MARKIN : rs(4)-23.dgn on. TXDOT |cc TXDOT jow. TxDOT |cxTxDO
TWO LANE TWO-WAY MILLED CENTERLINE RAISED CENTERLINE PREFORMED THERMOPLASTIC ANDOPREF((;RMED THERMOPLASGﬁC gfxw @ 23"9/anuan/2023 mT [5’5; \ TEBT\ XD :G\HWAI pot
HIGHWAYS RUMBLE STRIPS RUMBLE STRIPS RUMBLE STRIPS RUMBLE STRIPS oas e 1027[01] 023,ETC. [ FM570.ETC.
1-23 DIST COUNTY SHEET NO.
BWD EASTLAND 44
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The use of this standard is governed by the "Texas Engineering Practice Act". No warranty of any

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

_of this standard to oth

DISCLAIMER:

RUMBLE STRIP TYPICAL APPLICATION

ke <\r<?‘§\-7§dnn

emant Ma

r formats or for incorrect results or damages resulting from its use.
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See Note 1
| |
/ \
/ \
s’ N
-~ ~
o . _ _—___ i
_ -
~
7
e
s
/
/ Phd
/ Ve
7
/ s,
/ /oo _ _ _ _
s
! Z
! Vi
| 4
71
/
, |
; |
/ | 4
/
/ | ,
/ | ,
/ | /
/ I /
/ I /
/ | /
/
|
|
|
|

: W1-2R
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PROFILE VIEW

RUMBLE STRIP STANDARD PATTERN

__ I
_ 6" minimum
N 2' desired ﬁ kﬁ
7 I
6 minimum I S
1' desired
Zrign;\(/egr%Znt 6" minimum
maprking % 1' desired 4—&»«
I
I D - dge line
or edge of
‘ 4 ‘ ‘ 4 ‘ pavement
I 1T |

PLAN VIEW

RUMBLE STRIP ALTERNATIVE PATTERN

GENERAL NOTES

1. Transverse or in-lane rumble strips should only be used at high incident and special
geometric locations. These special geometric locations may include: approaches to
rural, high speed signalized or stop-controlled intersections with sight restrictions
and/or high crash rates, approaches to unexpected urban intersections, approaches
to newly installed stop or signalized controlled intersections, approaches to toll
plazas, approaches to hazardous horizontal curves, and approaches to railroad grade
crossings.

2. When used, the rumble strips shall be placed 200 feet upstream and downstream of
the warning sign.

3. The use of rumble strips should not be widespread or indiscriminate.

4. Preformed black raised rumble strips should be used. They should be installed in
accordance with the manufacturer's recommendations.

5. Please reference the TxDOT Material Producers List for approved rumble strips
(transverse): http://www.txdot.gov/

6. Consideration should be given to noise levels when in-lane or transverse rumble
strips are to be installed near residential areas, schools, churches, etc.

7. The RUMBLE STRIPS AHEAD (W17-2T) sign may be used in advance of in-lane or
transverse rumble strips, based on engineering judgement. This sign is typically not
necessary for rumble strip installations built to the guidelines on this standard sheet.
When used, this sign should be spaced in advance of the rumble strips based on the
Guidelines for Advance Placement of Warning Signs table of the Texas Manual on
Uniform Traffic Control Devices.

W17-2T

8. Consideration shall be given to bicyclists. See RS(6).

9. Other signs can be used as conditions warrant.

Rumble |
/ strips
— A | .
—_— W1-1R
—_— 1'
—— I
|
ﬂ S ’WZZI 6" mini I
~N " minimum
— 2' desired ——1
* 6" minimum ~
1' desired | -
-] O pavement =" Saraty
/ I . Division
W3-1 marking ’“ I Texas Department of Transportation Standard
ﬂ R See Notes 2 & 9 I 6" minimum
_ 3 e TRANSVERSE
& * |
5 OR IN-LANE
=
B —_ 7 |
- p—— . , RUMBLE STRIPS
_— Rumble * Adju?t if plac%ment l 4 l ‘ 4
— 7 r interferes wit le— i
. — strips driveway or or Sage of RS(5)-23
o intersection. pavement
Q FILE:  rs(5)-23.dgn on: TXDOT [ TxDOT[ow: TxDOT [exTxDOT
E - J ©T><DOT January 2023 CONT | SECT JoB HIGHWAY
.. PLAN VIEW REVISIONS 1027| 01| 023,ETC. FM 570,ETC.
Q.. —_— 4-06 1-12
|\ w 2-10 DIST COUNTY SHEET NO.
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T:\BWDDSGTEAM\ Design Projects\Eastland\1027-01-023 FM 2214 @ FM 570 - Curve & Intersection Upgrade\4. Design\Reference Files\SHEETFILES\CULVERT LAYOUTS.dgn

7/7/2023

DATE:
FILE:

22 o € FM 2214 o
EXTEND ‘j e [ EXTEND
6:1 — —_——
—
4:1 SETP-CD-A - 4:1 SETP-CD-A
: . — 6:7
— - — —
— I g 1520
/l —_ 0% 2 B —_ 0% T——] ===
\ \ EXIST. F 1517.62 EXIST f 1518.37 PROP. [ 1518.47
PROP. [ 1517.70
PROP.'ff 1518.42
1510 |
PROP. [ 1517.65
f FM 2214
STA 3+38
EXIST: DES 3 X 87' CMP AR & MPET UPSTEAM & DOWNSTREAM
PROP: DES 3 X 120' CMP AR (SETP-CD-A) UPSTEAM & DOWNSTREAM
-80 -60 -40 -20 0 20 40 60 1500
CS) 1697-02-032
ITEM | CODE DESCRIPTION QUANT.| UNIT
460 6010 |CMP AR (GAL STL DES 3) 33.0 LF 07/07/2023
467 6534 |SET (TY Il) (DES 3) (CMP) (4:1) (C) 2.0 EA
658 6073 |INSTL OM ASSM (OM-2Y)(WC) GND (Bl) 2.0 EA
®
CULVERT
LA YOUT I Texas
Department
©TxD0T SHEET OF of Transportation
CONT SECT Jos HIGHWAY DIST COUNTY SHEET NO.
1027 | 01] 023,ETC. | FM570,ETC. | BWD EASTLAND 146
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No warranty of any

CROSS PIPE LENGTHS AND PIPE RUNNER LENGTHS IO
Corrugated Metal Pipe (CMP) Culverts
. . Pipe Runner Length
Design ot czg):n Pipsepg‘i"’g" C"I’_Sesngt‘ﬁe 31 Side Slope 41 Side Slope 6:1 Side Slope
Span Rise 0° Skew 15° Skew 30° Skew 45° Skew 0° Skew 15° Skew 30° Skew 45° Skew 0° Skew 15° Skew 30° Skew 45° Skew
1 17" 13" 10 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
rnner 2 21" 15" 12 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
3 28" 20 1.5 3.9 N/A N/A 3.5 -7 N/A N/A 411" 6 - 5" N/A N/A 7 10 - 2"
Bottom 4 35" 24" 18" 4 -4 3 - 10" 40 4.7 6- 0" 5.5 5 -8 6 - 6" 8- 4 8- 8 9- 1 10 - 3" 1211
sir;;hor 5 42" 29" 11 411" 5" 5. 4" 6 - 1" 7 - 10" 72 75" 8- 6" 10' - 9" 110 - 2" 11 - 8" 13 - 2" 16' - 6"
6 49 33" 2.2 5. 6" 6 -2 6 -5 74 N/A 8- 6" 8- 10" 10" - 0" N/A 13 - 3" 13 - 9" 15 - 6" N/A
7 57" 38" 2.5 6 - 2" 76 7-9 N/A N/A 10 - 2" 10 - 7" N/A N/A 15 - 9" 16' - 4" N/A N/A
Reinforced Concrete Pipe (RCP) Culverts
' I Pipe Runner Length
Design Cutot cﬁffn Pipsepg‘i"’g” C“Efngtiﬁe 3:1 Side Slope 41 Side Slope 61 Side Slope
Span Rise 0° Skew 15° Skew 30° Skew 45° Skew 0° Skew 15° Skew 30° Skew 45° Skew 0° Skew 15° Skew 30° Skew 45° Skew
e 1 22" 131" 10 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
2 26" 15 %" 12 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
3 28 %" 18" 1.5 3-9%" N/A N/A 2 - 10" 3 - 10" N/A N/A 4.2 5. 5" N/A N/A 6 -9 8 -9
ISOMETRIC VIEW OF 4 36 %" 22%" 18 4 - 5% 3.5 3.7 42 5. 6" 411 51" 5 - 11" 7T 71 g - 3" 9.5 110 - 11"
TYPICAL INSTALLATION 5 433/1 26b" 1. - 13 4' - 0"3/4 4' § 6" 4' - e" 5' -5 " 6 - 11 6‘ -4 " 6‘ - 7" 7. - 6" 9.7 10‘ § o“ 10. -5 ” 11. - 9“ 14 - 10
—_— O T = 6 516 31D 2.2 5.8 5.9 6 -0 6 - 10 N/A 711 8 -3 9-4 N/A 12 - 4 12 - 10 14 -6 N/A
(Showing installation with no skew.) 7 58 15" 36" 2'- 5" 6'- 3%" 6'- 11" 7-3" N/A N/A 9'-6" 9 - 11" N/A N/A 14' - 9" 15' - 4" N/A N/A
o TYPICAL PIPE CULVERT MITERS STANDARD PIPE SIZES AND ™ CONDITIONS WHERE PIPE RUNNERS
Working point (at MAX PIPE RUNNER LENGTHS ARE NOT REQUIRED ©)
intersection of
nominal I.D.) - - X - - K K
Trimmed edge sﬁgdpi Show Staw Stow Stow Sie o, i1y Runiey Els'?n%th Design PipeS Colvert PipeM Cuverts
orpipe viter (4 31 311 3.106:1 3.464:1 4.243:1 2" STD 2.375" 2.067" N/A 1and 2 Skews thru 45° Skews thru 45°
W . 411 4:1 4.141:1 4.619:1 5.657:1 3"STD 3.500" 3.068" 10' - 0" 3 Skews thru 35° Skews thru 10°
6:1 6:1 6.212:1 6.928:1 8.485:1 4" STD 4.500" 4.026" 19' - 8" 4 Normal (no skew) Always required
5" STD 5.563" 5.047" 34' - 2" 5thru7 Always required Always required

NOTE: All pipe runners, calculations, and dimensions are based on the pipe MATERIAL NOTES:

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

DISCLAIMER:

culverts mitered as shown in this detail. Alternate styles of mitered ends
will require that appropriate adjustments be made to the values presented
on this standard.

SIDE ELEVATION OF TYPICAL
PIPE CULVERT MITER

(Showing corrugated metal pipe (CMP) culvert. Details of
reinforced concrete pipe (CMP) culvert are similar.)

Limits of

I—f Roadway

@ Provide pipe runner of the size shown in the tables. Provide cross
pipe of the same size as the pipe runner. Provide cross pipe stub
out and bottom anchor pipe of the next smaller size pipe as shown
in the Standard Pipe Sizes and Max Pipe Runners Lengths table.

@ Recommended values of slope are 3:1, 4:1, and 6:1. All quantities,
calculations, and dimensions shown herein are based on these
recommended values. Slope of 3:1 or flatter is required for
vehicle safety.

@ This standard allows for the placement of only one pipe runner
across each culvert pipe opening. In order to limit the clear
opening to be traversed by an errant vehicle, the following
conditions must be met:

Synthetic fibers listed on the "Fibers for Concrete"
Material Producer List (MPL) may be used in lieu of steel
reinforcing in riprap concrete unless noted otherwise.

Provide pipe runners, cross pipes, and anchor pipes that
meet the requirements of ASTM A53 (Type E or S, Gr B),
ASTM A500 Gr B, or API 5LX52.

Provide ASTM A307 bolts and nuts.

Galvanize all steel components, except concrete
reinforcing, after fabrication. Repair galvanizing damaged
during transport or construction in accordance with the
specifications.

GENERAL NOTES:

Pipe runners are designed for a traversing load of 1,800
pounds at yield as recommended by Research Report 280-1,
"Safety Treatment of Roadside Cross-Drainage Structures",

51:06 PM
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DATE: 7/5/2023
T

FILE:

riprap Texas Transportation Institute, March 1981.

C(//V@ For Design 1 through 5 culvert pipe sizes, the skew must not exceed 45°. Safety end treatments (SET) shown herein are intended for
Skey,, "t For Design 6 culvert pipes, the skew must not exceed 30°. use in those installations where out of control vehicles are

For Design 7 culvert pipes, the skew must not exceed 15°. likely to traverse the openings approximately perpendicular
| to the Pipe Runners.
If the above conditions cannot be met, the designer should consider Construct copcrele riprap and all necessary inverts in
using a safety end treatment with flared wings. For further accordance wnlh the requlrement‘s gf Item 432, "R|pr§p".
| information, refer to the TxDOT "Roadway Design Manual". Payment for riprap and toewall is included in the price

bid for each safety end treatment.
@ Miter = slope of mitered end of pipe culvert.

SHEET 1 OF 3
=t Bridge
Division
I Texas Department of Transportation Standard

Pipe SAFETY END TREATMENT
FOR DESIGN 1 TO 7
ARCH PIPE CULVERTS
TYPE Il ~ CROSS DRAINAGE

-~ SET skew Side slope @
SET (Typ)
P LAN O F S KEW E D FILE: setpcase-20.dgn DN: GAF ‘ ck: CAT ‘ ow: JRP ck: GAF
IN STALLATI O N ©T><DOT February 2020 CONT | SECT JOB HIGHWAY
REVISIONS 1027 01| 023,ETC. | FM 570, ETC.
DIST COUNTY SHEET NO.
BWD EASTLAND 47




No warranty of any

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

DISCLAIMER:

51:14 PM
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DATE: 7/5/2023
T

FILE:

ESTIMATED CONCRETE RIPRAP QUANTITIES (CY) @
FOR BOTH CORRUGATED METAL PIPE CULVERTS AND CONCRETE PIPE CULVERTS
Design 3:1 Side Slope 4:1 Side Slope 6:1 Side Slope
0° Skew 15° Skew 30° Skew 45° Skew 0° Skew 15° Skew 30° Skew 45° Skew 0° Skew 15° Skew 30° Skew 45° Skew

1 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.8 0.9

2 0.5 0.5 0.6 0.6 0.6 0.6 0.6 0.7 0.7 0.8 0.8 1.0

= Limits of riprap 3 0.6 0.6 0.7 0.8 0.7 0.7 0.8 0.9 0.9 1.0 1.0 1.2

(to be included 4 0.7 0.7 0.8 0.9 0.8 0.9 0.9 1.0 1.1 1.1 1.2 1.4

with SET for 5 08 08 0.9 1.0 1.0 1.0 1.1 1.2 13 13 14 1.7

payment) @

6 0.9 1.0 1.0 N/A 1.1 1.1 1.2 N/A 1.4 1.5 1.6 N/A

e Tangentto 7 1.0 1.1 N/A N/A 1.3 1.3 N/A N/A 1.7 1.7 N/A N/A
1-6" widest portion
(Typ) of pipe culvert

o)

@ Miter = slope of mitered end of pipe culvert.

'_7 Ripra|
I i — DVW prap @ Riprap placed beyond the limits shown will be paid for

as concrete riprap in accordance with ltem 432, "Riprap".

4"
n

Pipe culvert
(CMP or RCP)

@ Quantities shown are for one end of one pipe culvert. For
multiple pipe culverts, quantities will need to be adjusted.
Riprap quantities are for Contractor's information only.

SHOWING TYPICAL PIPE
CULVERT AND RIPRAP

SECTION A-A

~=——Limits of riprap (to be
included with SET

for payment) @

6"x Miter 12" Limits of riprap (to be
@ / included with SET

~— [] Cross pipe for payment) @—_

/ anchor bolt

Top of riprap

Working
point

Y

Trimmed edge of
pipe culvert

8"

A

12"

Cross pipe

SIDE ELEVATION OF Varies ~ See

CAST-I N-PLACE CON CRETE Bottom Anchor
e —————— Toewall Details SHEET 2 OF 3

(Showing reinforced concrete pipe (RCP) culvert. Details
of corrugated metal pipe (CMP) culvert are similar. Pipe g,g
runners not shown for clarity.)

Bridge
Division
I Texas Department of Transportation Standard

SAFETY END TREATMENT

FORDESIGN 1 TO 7
ARCH PIPE CULVERTS
TYPE Il ~ CROSS DRAINAGE

SETP-CD-A

FILE: setpcase-20.dgn ON: GAF ‘CK: CAT ‘DW JRP ck: GAF
©T><DOT February 2020 CONT | SECT Jos HIGHWAY
REVISIONS 1027/ 01| 023,ETC. | FM 570Q,ETC.
DIST COUNTY SHEET NO.
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Pipe runner length (See table.) 2'-0"

on

Min

+3"+ ' cross pipe diameter

-
_L 15/16u Dia ’—
ﬁhrough hole — ?\77 9"

1"
‘ [~—"54¢" Dia through hole

: 4 1" ) ‘ v
7 67? [ —,—— W | Pipe runner | m.’i;k/ %" x 12" bolt with hex 7 Cross pipe (flush
7?_( - - , 7?(L —7 H — e mT-F nut and washer (Typ) with top of riprap)
2 - ‘

%" Dia |
through hole

Cross pipe length

‘ ‘
14" Dia hole @/ : ‘ 7
Ty P
| ._ |

No warranty of any

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

DISCLAIMER:
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DATE: 7/5/2023
T

FILE:

Stub out o
N oo - . OPTION B1 OPTION B2 ' oy -
o Cross pipe o Cross pipe —— — A
BOTTOM ANCHOR PIPE DETAILS A
OPTION A1 OPTION A2 _— Anchor
i Anch
CROSS PIPE AND CONNECTIONS DETAILS Pipe runmer Anchor
~ [ Pipe Pipe culvert
runner (CMP or RCP)
4 - - - — . — — . | Pipe culvert I.D. Pipe culvert
: (span) ‘ Spa ~ G
i 14" Dia hol @_/ Bottom anchor Bottom anchor
ia hole i i
‘ ’ \ Pipe pipe SHOWING CROSS PIPE
=— (] %" Dia through X Bottom anchor Bottom anchor / AND ANCHOR TOEWALL
1 X hole (at upper end ‘ toewall ——— = toewall ——— =
| ofvipe) NN v | o i SECTION A-A
Pipe runner length (See table.) ; clear 14"

NOTE: The separate pipe runner shown is required
when Cross Pipe Connection Option A1 is used. OPTION B1 OPTION B2

PIPE RUNNER DETAILS BOTTOM ANCHOR TOEWALL DETAILS

(Culvert and riprap not shown for clarity.)

3" Dia x 12" cross
pipe anchor bolt with

hex nut and washer N

12"

@ Note that actual slope of pipe runner may vary slightly
from side slope of riprap and trimmed culvert pipe edge.

Ensure that riprap concrete does not flow into the
1 cross pipe so as to permit disassembly of the bolted

3 (@ connection to allow cleanout access.

@ After installation, inspect the 1#2" hole to ensure that the lap
of the pipe runner with the bottom anchor pipe is adequate.

Working
point

15" Dia bolt with
nut and 2 washers At fabricator's option, a heat bend to a smooth 5" radius or a
manufactured elbow (of the same material as the runner) may be

substituted for the mitered and welded joint in the bottom

Cross pipe anchor pipe.
Stub out
SHEET 3 OF 3
1 Pipe runner ] ' ® Bridge
Division
™~ I Texas Department of Transportation Standard

SAFETY END TREATMENT
FOR DESIGN 1 TO 7
ARCH PIPE CULVERTS
TYPE Il ~ CROSS DRAINAGE

Bottom anchor pipe —

Anchor toewall —

SIDE ELEVATION OF
SAFETY END TREATMENT INSTALLATION

(Showing pipe runner with Cross Pipe Connection Option A1 and Anchor Pipe

Option B2 on corrugated metal pipe (CMP) culvert. Reinforced concrete pipe
(RCP) culvert details are similar. Riprap not shown for clarity.) S ETP'CD'A

FILE: setpcase-20.dgn ON: GAF ‘CK: CAT ‘DW JRP ck: GAF
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No warranty of any

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

DISCLAIMER:
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T
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CROSS PIPE LENGTHS AND REQUIRED PIPE SIZES @
Corrugated Metal Pipe (CMP) Culverts
e Limits of riprap (to be included with SET for payment) @—— ) ) ) K i .
Conc Pipe Pipe Pipe Single Multi- Conditions for Cross
Design Riprap Culvert Culvert Culvert Barrel Barrel Q2 Use of Pipe
3-0" 2= Cross pipes @ 20" - 6" (CY) @ Span Rise Spa~G ~Q1 ~Q1 Cross Pipes Sizes
Max ~ Eq Spa at 2'-0" Max
it T qa°p ‘ 1 0.6 17" 13" 10" N/A 2.8 2. 5 .
. ‘ 3 or more pipe culverts 3" Std (3.500" O.D.)
Cross pipe (flush 2 0.7 21" 15" 1-2" N/A 3 -1 2'- 11"
with top of riprap) | ‘ 3 0.9 28" 20" 1. 5 N/A 3.9 3'- 9" | 3 ormore pipe culverts 31" Std (4.000" 0.D.)
Trimmed edge of i 4 1.0 35" 24" 1-8" 4' - 4" 4-6" 4 -7 ]
pipe culvert ‘ All pipe culverts 4" Std (4.500" O.D.)
________ B ) ‘ ‘ 5 1.2 42" 29" 1 - 11" 4 - 11" 5 - 2" 5 - 5"
Working ang&zﬁig;re a/ : . , 6 14 49" 33" 2'-2" 5 -6" 5 - 11" 6'- 3"
oint " Di.
i | crjss/;ipzla O0IO) U 16 s 3 z-5 &z e-8 Tz All pipe culvert 5" Std (5.563" 0.D.)
. ipe culverts . .D.
- / ‘ 8 1.8 64" 43" 2'- 10" 6'-9" 7-6" 8- 2" pip
Q15 —
-% S A ‘ 9 1.9 71" 47" 3-2" 7 -4 8 - 3" 9 - 1"
w| 8 z / v Tgp of cross
Slee pipe Reinforced Concrete Pipe (RCP) Culverts
O < -
3 Vo~ Conc Pipe Pipe Pipe Single Multi- Conditions for Cross
BN h \ Design Riprap Culvert Culvert Culvert Barrel Barrel Q2 Use of Pipe
________________________ - ) ©v)(s)| Span Rise Spa~G ~Q1 ~Q1 Cross Pipes Sizes
/ 1 0.6 22" 13 %" 1-0" N/A 3 -1 2'- 10" .
8" 4" - " o A— R — 3 or more pipe culverts 3" Std (3.500" O.D.)
~ Flowline - 2 0.7 26 15 % 1-2 N/A 3-6 3-4
12" L - T 3 0.9 28 15" 18" 1- 5" N/A 3'- 10" 3'- 9%" | 3 or more pipe culverts 3 %" Std (4.000" O.D.)
See Detail "A" 4 1.0 36 %" 22 %" 1-8" 4- 5 47 4- 8w _
All pipe culverts 4" Std (4.500" O.D.)
5 1.2 43 %" 26 b" 1- 11" 5 - 1" 5' - 4" 5 -6%"
SIDE ELEVATION OF CAST-IN-PLACE CONCRETE 6 14 516" 3o 2.2 5- 8" 6 -1 6 - 5%
(Showing reinforced concrete pipe (RCP) culvert. Details of corrugated metal pipe 7 16 58 7 3 2-5 e-4 6-10 r-3% Al pipe culverts 5" Std (5.563" 0.D.)
(CMP) culvert are similar. pipe runners not shown for clarity.) 8 1.8 65" 40" 2'- 10" 6'- 10" 7-7" 8 - 3"
9 1.9 73" 45" 32" 7-6" 8 - 5" 9 - 3"
@ The proper installation of the first cross pipe is critical .
for vehicle safety. Place the top of the first cross pipe no MATER!AL NOTES- - B .
more than 6" above the flow line. Synthetic fibers listed on the "Fibers for Concrete" Material
Producer List (MPL) may be used in lieu of steel reinforcing
@ Provide cross pipes, except the first bottom pipe, of the in riprap concrete unless noted otherwise.
size shown in the table. Provide a 3 1#2" standard pipe Provide cross pipes that meet the requirements of ASTM A53
(4" 0.D.) for the first bottom pipe. (Type E or S, Gr B), ASTM A500 Gr B, or API 5LX52.
Provide ASTM A307 bolts and nuts.
@ Install the third Cross Pipe from the bottom of the culvert Ga"’a”?ze all steel components, except concrete reinforcing,
using a bolted connection. Ensure that riprap concrete does after fabrication. Repair galvanizing damaged during transport
not flow into the cross pipe so as to permit disassembly of or construction in accordance with the specifications.
the bolted connection to allow cleanout access. At the
Contractor's option, install all other cross pipes using the GENERAL NOTES_- i
bolted connection details. Pipe runners are designed for a traversing load of 10,000
pounds at yield as recommended by Research Report 280-2F,
@ Match cross slope as shown elsewhere in the plans. Cross "Safety Treatment of Roadside Parallel-Drainage Structures”,
slope of 6:1 or flatter is required for vehicle safety. Texas Transportation Institute, March 1981. )
Safety end treatments (SET) shown herein are intended for
@ Riprap placed beyond the limits shown will be paid as use in those installations where out of control vehicles are
concrete riprap in accordance with ltem 432, "Riprap". likely to traverse the openings approximately perpendicular
to the Pipe Runners.
@ Quantities shown are for one end of one pipe culvert. For Construct concrete riprap and all necessary in:/erts i”"
multiple Pipe Culverts, quantities will need to be adjusted. accordance with the requirements of Item 432, "Riprap".
Riprap quantities are for Contractor's information only. Payment for riprap and toewall is included in the price bid

for each safety end treatment.

Working point (at
intersection of
nominal I.D.)

o g SHEET 1 OF 2
0| € ° i
= Brid,
g =k Brgon
Cross pipe I Texas Department of Transportation Standard
(Typ)
NOTE: All cross pipes, calculations, and SAF ETY E N D TREATM E NT
dimensions are based on the pipe culverts
Toewall mitered as shown in this detail. Alternate FORDESIGN1TO9
styles of mitered ends will require that ARCH PIPE CULVERTS
appropriate adjustments be made to the
values presented on this standard. TYPE Il ~ PARALLEL DRAINAGE
ISOMETRIC VIEW OF SIDE ELEVATION OF TYPICAL
TYPICAL INSTALLATION PIPE CULVERT MITER SETP-PD-A
(Showing corrugated metal pipe (CMP) culvert. Details at e selppase-20.dgn ow: GAR ‘CK: TXooT ‘DW JRP oK:_GAF
reinforced concrete cipe (RCP) culvert are similar.) ©rxpot February 2020 CONT | SECT Jos HIGHWAY
REVISIONS 1027 01| 023,ETC. | FM 570, ETC.
BWD EASTLAND 49A




No warranty of any

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

DISCLAIMER:
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FILE:

=— Limits of riprap )
to be included ) ! "
\(N(i]th gg—;—:#)re Cross pipe (flush #6 reinforcing —e= -

with top of riprap) anchor bar Min

payment) @ \ clear 3

1-6" 'R \B / Top of riprap Cross pipe length
o) ) % ) T T T e Flow line 2 Q2 (See table.) Q1 (See table.) 2
Y Tgngent to_ Gl = Cross pipe Cross pipe
widest portion o ® over over
N of pipe culvert [= = ‘ ‘ inside ‘ outside ‘
| 15, " Dj b | b |
I 4 R Riprap ‘ 16" Dia arrel ‘ arrel ‘
Pi Ivert Pipe Culvert through X X
¥ = T be e (CMP or RCP) cMP a |/__hole (Typ) | |
/\L (CMP or RCP) c a re
g5 |1 = —~— o}
End of invert 4|2 ‘ ‘ ‘ ‘ \
forRCP —————=f Toewall PIPE WITH BOLTED ANCHOR '
SHOWING TYPICAL PIPE SHOWING CROSS PIPE 3" Min ‘ 12 %" 12 J \ ] |
CULVERT AND RIPRAP WITH ANCHOR BAR overlap T =1 . ‘ .
with CMP \ ‘ |
" 3u |
i
nwAN #6 anchor bar | Typ
4"Min | Qf _ QzorQt w & &
= = -
2" Min %" % 12" bolt with (Showing invert with corrugated metal pipe (CMP) culvert. 30° Typ Typ
X olt wit Reinforced concrete pipe (RCP) culvert details are similar. Typ
i e hex nut and washer Cross pipes not shown for clarity.)
BN Cross pipe (flush
-~ : ( with top of riprap)
[ — .
I 2 | g
‘ _\| |’_ + _\| Bend first cross pipe
anchor bars as necessary
@ to maintain 2" clear
cover to toewall edge
Center anchor Anchor of concrete riprap
bolt between toewall Riprap </ a
pipe culverts S g PIPE WITH ANCHOR BARS
Pipe culvert
(CMP or RCP) ——
Flow line Cross
Pipe culvert I.D. Pipe culvert SECTION B-B & e Typ
(span) Spa ~ G e e e o
(Cross pipes not shown for clarity.)
SHOWING CROSS PIPE #6 anchor bar
WITH BOLTED ANCHOR x 1-4" (Typ)
SECTION C-C
SECTION A-A
CROSS PIPE DETAILS
SHEET 2 OF 2
=t Bridge
Division
I Texas Department of Transportation Standard

SAFETY END TREATMENT

FOR DESIGN 1 TO 9
ARCH PIPE CULVERTS
TYPE Il ~ PARALLEL DRAINAGE

SETP-PD-A

FILE setppase-20.dgn DN: GAF ‘ ck: TxDOT ‘ ow: JRP ck: GAF
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7/6/2023
...\ILLUMINATION LAYOUT.dgn

DATE:
FILE:

PROP. POLE #2

LEGEND

RDWY ILL ASSEMBLY

EXIST. ELEC CONDR - BORE
EXSIT. ELEC CONDR

PROP ELEC CONDR
GROUND BOX TY A W/APRON

EXIST. ELEC SERV TY A (120/240)

DEPTH OF CONDUIT WILL BE PLACED AT A
MINIMUM OF 2 FEET BELOW DITCH GRADE AND 4'
MINIMUM UNDER ROADWAY. SEE GENERAL
NOTES ITEM 618.

. RIPRAP IS TO BE USED AROUND ILLUMINATION

FOUNDATIONS (6" RADIUS), AS DIRECTED BY THE
ENGINEER.

. SEE GENERAL NOTES & STANDARDS SPRFBA(3)-

13, SMD(GEN)-08 FOR SOLAR POWERED
FLASHING BEACON AND HARD WIRED FLASHING
BEACON PLACEMENT. REFER TO RID STANDARDS
FOR DRILL SHAFT FOUNDATION AND FLASHING
BEACON ASSEMBLY POLE DEPTHS.

. PLANE PREFORMED RUMBLE STRIPS IN

ACCORDANCE WITH RS(5)-23 AT FB#2
(SOLAR POWERED FLASHING BEACON)

W2-1aT /;T l

48"X48"

FB #2 :
SOLAR POWERED
FLASHING BEACON

ONE POLE INSTALLATION

/

EXIST. RUN #3A&3B

EXIST. GROUND

BOX
PROP. RUN #2
EXIST. RUN #2
PROP. RUN #3
R RELOCATE. GROUND
T~ o BOX #1

PROP. POLE #3 ~— -
RELOCATE . T

-

(=)
243
3-8
o ~N
2l
2 -
|
|
EXIST. GROUND B
BOX \ |
PROP. RUN #11 \ - o
Ly: n
<
w
€]
PROPFB #1——=O]]. . MS.......
48" X 48"  cffeniiiplgies
R-1
@)

PROP. POLE #1
RELOCATE

NOTE: 5. ADDITIONAL 4 LF CONDUCTOR PER RUN

€ FM 2214

’—;x \‘~\\
© l\ PROP. RUN #6
—"

RELOCATE GROUND
BOX #4

PROP. RUN #8

\— PROP. RUN #7

EXIST. RUN #5

RELOCATE GROUND
BOX #3

EXIST. RUN #4A&4B

"\"/ROW
~N

N

EXIST. .
SERVICE g '~

-

PR N
-7 \ ~.
- EXIST. RUN #1

PROP. RUN #4

- -

o PROP. RUN #1 \

PROP. POLE #4 ,
\ )

PROP. RUN #5
PROP. GROUND
_ BOX #2

CONDUIT & CONDUCTOR RUN TABLE

-7 ESTIMATED FOR TIE-INS o —
K PROP. GROUND 6. CONDUIT AND WIRE FOR PROP. RUNS #3 & #8 conpuiT | CONDUIT ELEC CONDUCTOR e o 35751
- _ WILL BE SUBSIDIARY TO ITEM 610 RELOCATE RD BORE NO. 8 BARE NO. 8 INSULATED . A 32°47'33.2"(RT)
BOX #5 R IL ASSM (TRANS-BASE) RUN NO. | LENGTH NO. DESCRIPTION X &-“r\\\ D 0442565
PROP. RUN #10 N 7. PROP RUN #6 SHALL USE EXIST. RUN #4A BORED ) | LENGTH (LF) (LF) Pz ¥ ) N o5 sfiow
Pt ROW CONDUIT ALONG WITH NEWLY PLACED CONDUIT (FT) Fa e 4 R~ 1215.00
. s . PC 0.00
o EXIST. RUN #1 | 129 134 4 536 ILLUMINATION 7 Ay -_‘:'!‘ PT %5:39\
o CSJ: 1027-01-023 L W O
— 4 EXIST. RUN #2 90 95 2 190 ILLUMINATION 5 JASON H. SCANTL ING Y
ITEM | CODE DESCRIPTION QUANT.| UNIT | [ExsT RUN #3A o o5 2 R TLOMINATION fo N T g
416 6029 DRILL SHAFT (RDWY ILL POLE) (30") 40.0 LF EXIST. RUN #3B 61 SPARE "l ", 95633 ‘:Q' ;‘
. _.‘g' ”
432 6009 | RIPRAP (CONC)(CL B)(4") 1.4 cy EXIST. RUN #4A 61 66 2 132 ILLUMINATION '1‘ “.&;:; ,’QE HS‘?&&:
\ et
610 6004 | RELOCATE RD IL ASM (TRANS-BASE) 2.0 EA EXIST. RUN #4B 61 SPARE ‘\\{’{‘{hj.-
610 6290 | INRD IL (TY SA) 50T-12 (400W EQ) LED 5.0 A EXIST. RUN #5 | 187 192 2 384 ILLUMINATION / //y M / E’
618 6046 | CONDT (PVC)(SCH 80)(2") 956.0 LF £
PROP. RUN #1 | 135 2 278 4 572 ILLUMINATION
ELEC CONDR (NO.8) BAR . LF
620 6007 C CONDR (NO.8) BARE 1192.0 PROP. RUN #2 96 1 100 2 200 ILLUMINATION 07/06/2023
620 6008 | ELEC CONDR (NO.8) INSULATED 2400.0 LF PROP. RUN %3 5 7 e > 8 LLUMINATION EM 570 ETC
624 6002 | GROUND BOX TY A (122311) W/APRON 2.0 EA PROP. RUN #4 | 206 1 210 2 420 ILLUMINATION ILL MIN:4 7 N
644 6076 | REMOVE SM RD SN SUP&AM 2.0 EA PROP. RUN #5 7 1 11 2 22 ILLUMINATION u o
636 6001 | ALUMINUM SIGNS (TY A) 32.0 SF PROP. RUN #6 32 61 1 97 2 194 ILLUMINATION LAYOUT
082 6003 | VEH SIG SEC (12")LED(YEL) Y A PROP. RUN #7 | 197 1 201 2 402 ILLUMINATION
PROP. RUN #8 8 1 12 2 24 ILLUMINATION
682 | 6005 | VEH SIG SEC (12")LED(RED) 2.0 EA 2=t
PROP. RUN #9 | 247 1 251 2 502 ILLUMINATION s Department of Transportatch
X 1
685 6001 | INSTALL RDSD FLASH BEACON ASSEMBLY 1.0 EA SROP. RUN #10 0 7 I > 5 LLUMINATION p p
6056 | 6001 | PREFORMED IN-LANE(TRANS) RUMBLE STRIPS 80.0 LF TOTALS | 956 1192 5400 1027/ 01| 023,ETC. | FM 570,ETC.
DIST COUNTY SHEET NO.

BWD EASTLAND 50




ILLUMINATION POLE PLACEMENT DETAILS

POLE #

FM 570

FM 2214

X

Y

Relocate Pole #1

STA 133+55,48' RT

1892217.0079

6827667.6990

Pole #2

STA 130+95,48' RT

1892046.5461

6827850.0199

Relocate Pole #3

STA 0+97,44' LT

1892398.3558

6827551.2564

Pole #4

STA 3+14.5,44' LT

1892483.6134

6827342.6991

EXIST. ELECTRICAL SERVICE DETAILS

DESCRIPTION

FM 2214

X

Y

SERVICE STA2+18,117'LT 1892517.6762 6827463.5394
GROUND BOX (GB) LOCATION DETAILS
GB # (GROUND BOX) FM 570 FM 2214 DESCRIPTION X Y
RELOCATE GB #1 STA. 1+10,48' LT ILLUMINATION 1892408.3457 6827541.2591
PROP. GB #2 STA. 3+08,44' LT ILLUMINATION 1892480.9061 6827348.5670
RELOCATE GB #3 STA. 1+11,44' RT ILLUMINATION 1892326.5024 6827498.7347
RELOCATE GB #4 STA. 133+61,44' RT ILLUMINATION 1892223.3207 6827665.5431
PROP. GB #5 STA. 131+05,49' RT ILLUMINATION 1892053.0008 6827843.4886

3:43:39 PM

7/5/2023
...\ILLUMINATION LAYOUT.dgn

DATE:
FILE:

FLASHING BEACON PLACEMENT DETAILS

POLE # FM 570 NORTH X Y
FB #1 STA 135+07,25.5' LT 1892340.9080 6827665.9860
FB #1 STA 141+80,32' LT 1892944.4414 6827946.8139

FM570/FM2214

OFFSET (FT)

OFFSET (FT)

EJﬁA;

J____(_ — 0

Ground

box

PLAN VIEW

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

(See Figure above for example)

07/06/2023

FM3425 @ US84

ILLUMINATION

DETAILS

©2z023 ‘

I exas Department of Transportatio%

CONT | SECT JoB HIGHWAY
1027| 01| 023,ETC. | FM570,ETC.

DIST COUNTY SHEET NO.
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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\Eostland\1027-01-023 FM 2214 @ FM 570 of ¢tDi9eStonpardrieornen (Rpidpaidea. f @e d NEARKAGIGSHERS OrudPMEdgDresD ttina £rginits use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

44 PM

58

2

7/5/2023

T

DATE
FILE

GENERAL NOTES FOR ALL ELECTRICAL WORK

1. The location of all conduits, junction boxes, ground boxes, and electrical services is 8. Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only
diagrammatic and may be shifted to accommodate field conditions. 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
2. Provide new and unused materials. Ensure that all materials and installations comply with the plans and any portion of the RMC elbow is buried less than 18 in., ground the RMC
the applicable articles of the National Electrical Code (NEC), TxDOT standards and elbow by means of a grounding bushing on o rigid metal extension. Grounding of the rigid
specifications, National Electrical Manufacturers Association (NEMA), and are listed by metal elbow is not required if the entire RMC elbow is encased in a minimum of 2 in. of
Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such concrete. PVC extensions are allowed on these concrete encased rigid metal elbows. RMC or
as Canadian Standard Association (CSA), Intertek Testing Services NA Inc., or FM Approvals PVC elbows are subsidiary to various bid items.
LLC can be considered equivalent to UL. Where reference is made to NEMA |isted devices,
International Electrotechnical Commission (IEC) listed devices will not be considered an 9. When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal
acceptable equal to a NEMA |isted device. Acceptable devices may have both a NEMA and IEC conductors according to Item 622 "Duct Cable." At the Contractor’s request and with approval by
listing. Foulty fabrication or poor workmanship in any material, equipment, or installation the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
is justification for rejection. Replace or reinstall rejected material or equipment at no conduit bid under Item 618. Ensure bored HDPE substituted for PVC is schedule 40 and of the same
additional cost to the Department. size PVC called for in the plans. Ensure the substituted HDPE meets the requirements of Item 622,
except that the conduit is supplied without factory-installed conductors. Make the transition of
3. Miscel laneous nuts, bolts and hardware, except for high strength bolts, may be stainless the HDPE conduit to PVC (or RMC elbow when required) ot the bore pit. Provide conduit of the size
steel when plans specify galvanized, provided the bolt size is s in. or less in diameter. 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
4. Provide the following test equipment as required by the Engineer to confirm compliance with foundations.
the contract and the NEC: voltmeter, ammeter, megohm meter (1000 volt DC), ground resistance . . . . .
tester, torque wrenches, ond torque screwdrivers. Ensure all equipment has been properly 10. Use +wo—ho[e s+rop§ when supporting 2 in. and Iorgef conduits. On electrical service poles,
calibrated within the last year. Provide calibration certification to the Engineer upon properly sized stainless steel or hot dipped galvanized one-hole standoff straps ore allowed on
request. Operate test equipment during inspection os requested by the Engineer. the service riser conduift.
5. Install grounding as shown on the plans and in accordance with the NEC. Ensure all metallic B. CONSTRUCTION METHODS
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. Provide and install expansion joint conduit fittings on all structure-mounted conduits at
connectors, ond bonding jumpers ore subsidiary to the various bid items. the structure’s expansion joints to allow for movement of the conduit. In addition, provide
. . . . L. . and install expansion joint fittings on all continuous runs of galvanized steel RMC conduit
6. When required by the Engineer, notify the Department in writing of materials from the external ly exposed on structures such as bridges at maximum intervals of 150 ft. When
Material Producers List (MPL) intended for use on each project. Prequalified materials are requested by the project Engineer, supply manufacturer’'s specification sheet for expansion
listed on the MPL on TxDOT's website under "Roadway Illumination and Electrical Supplies.” joint conduit fittings. Repair or replace expansion joint fittings that do not allow for
No substitutions will be allowed for materials on this list. movement at no additional cost to the Department. Provide the method of determining the
amount of expansion to the Engineer upon request. Do not use LFMC or LFNC as a substitute
CONDUIT for the required expansion conduit fittings.
A. MATERIALS 2. 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”
1. Provide conduit, junction boxes, fittings, and hardware as per TxDOT Departmental Material on ED(2)}. Install conduit support within 3 ft. of all enclosures and conduit terminations.
Specification (DMS) 11030 "Conduit" and Item 618 "Conduit" of TxDOT's "Standard Specifications
For Construction And Maintenance Of Highways, Streets, And Bridges," latest edition. Provide 3. Do not attach conduit supports directly to pre-stressed concrete beams except as shown
conduits listed under Item 618 on the MPL under "Roadway Illuminotion and Electrical Supplies." specifically in the plaons or as approved by the Engineer.
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. Unless otherwise shown on the plans, jack or bore conduit placed beneath existing roadways,
(LFMC) when flexible conduit is called for on galvanized steel rigid metallic conduit (RMC) drivewoys, sidewalks, or after the base or surfocing operation has begun. Bockfill ond
systems. Provide liquidtight flexible nonmetallic conduit (LFNC) when flexible conduit is compact the bore pits below the conduit per Item 476 "Jaocking, Boring, or Tunneling Pipe
called for on polyvinyl chloride (PVC) systems. or Box" prior to installing conduit or duct cable to prevent bending of the connections.
2. Provide golvonized steel RMC for oll exposed conduits, unless otherwise shown on the plans. 5. When placing conduit in the sub-grade of new roadways, backfill all trenches with excavated
Properly bond all metal conduits. 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
3. Unless otherwise shown on the plans, provide junction boxes with a minimum size as shown in Items 110 "Excavation", 400 "Excavotion and Bockfill for Structures", 401 "Flowable
the following table, which applies to the greatest number of conductors entering the box Backfill", 402 "Trench Excavation Protection”, and 403 "Temporary Special Shoring."
through one conduit with no more than four conduits per box. When a mixture of conductor
sizes is present, count the conductors as if all are of the larger size. For situations 6. Provide and place warning tape approximately 10 in. above all trenched conduit as per Item 618.

not applicable to the table, size junction boxes in accordance with NEC.
7. During construction, temporarily cap or plug open ends of all conduit and 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
AWG | 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS conduit and prove it clear in accordance with Item 618 prior to installing any conductors.
1 To" 0" . " . . " . . . . . . . . .
0" x 10" x 4 12" x 12" x 4 16" x 16" x 4 8. Ensure conduit entry intfo the top of any enclosure is waterproof by installing conduit sealing
#2 8" x 8" x 4" 10" x 10" x 4" 12" x 12" x 4" hubs or using boxes with threaded bosses. This includes surface mounted safety switches, meter
%4 8" x 8" x 4" 10" x 10" x 4" 10" x 10" x 4" cans, service enclosures, auxiliary enclosures aond junction boxes. Grounding bushings on water
tight sealing hubs are not required.
#6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4"
B .. B " B " B B B 9. Fit the ends of all PVC conduit terminations with bushings or bell end fittings. Provide and
#8 8" x8 x4 8" x8 x4 8" x8 x4 install a grounding type bushing on all metal conduit terminations.
. . . . 10. Install a bonding jumper from each grounding bushing to the nearest ground rod, grounding lug,
4. Junction boxes with an internal volume of less than 100 cu. in. and supported by or equipment grounding conductor. Ensure all bonding jumpers ore the same size as the equipment
entering raceways must have threaded entries or hubs identified for the intended grounding conductor. Bonding of conduit used as a casing under roadways for duct cable is not
purpose aqd §uppor+ed by connection of +wo_or_more flgld metal conduits. Secure required, if the duct extends the full length through the casing.
conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all §® Traffic
c°”?“;* enTrle? are on Ihe igme ?689- Me?hoﬂucolly secure all junction boxes with 11. A+ all electrical services, install o 6 AWG solid copper grounding electrode conductor. = 0%??ﬁ0"5
an internal volume grearer an Gu. Inches. ) A . ) I Texas Department of Transportation s,;‘;’,ﬁ,’;’fd
. . . . . 12. Place conduits entering ground boxes so that the conduit openings are between 3 in. and 6 in.
5. Provide hot dipped galvanized cast iron or sond cast aluminum outlet boxes for from the bottom of the box. See the ground box detail on sheet ED(4).
junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cast
aluminum boxes. Size outlet boxes according to the NEC. 13. Seal ends of all conduits with duct seal, expandable foam, or by other methods approved by TR A TA
. . . . . . the Engineer. Seal conduit immediately after completion of conductor installation and pull
6. Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT) tests. Do not use duct tape as a permanent conduit sealant. Do mot use silicone caulk as a ELEC lc L DE ILS
unless specifically required by the plan sheets. When EMT is called for, provide condui+t sealant.
junction boxes made from galvanized steel sheeting, |isted ond approved for outdoor CONDU l TS & NOTES
use, unless otherwise noted on the plans. Size all galvanized steel junction boxes 14. File smooth the cut ends of all mounting strut and conduit. Before installing, paint the field
in accordance with fthe NEC. Provide junction boxes for IMC conduit systems that meet cut ends of all mounting strut and RMC (threaded or non-threaded) with zinc rich paint (94% or
the same requirements for junction boxes used with RMC systems. more zinc content) to alleviate overspray. Use zinc rich paint to touch up galvanized material ED (l ) - ]
7. p . P . . . . as allowed under Item 445 “Galvaonizing. " Do not paint non-galvanized material with @ zinc rich
. o:g;;s?sevgoi:gcgéoghzoxfzn;”+e”ded for outdoor use on PVC conduit systems, unless paint as an alternative for materials required to be galvanized. e edl-14.dgn o [ex: [or: ok
P ) ©TXDOT October 2014 CONT |SECT JOB HIGHWAY
REVISIONS 1027/ 01] 023,ETC. | FM 570,ETC.
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The use of this stondard is governed by the "Texas Engineering Practice Act".
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"SPAN" "W ox "H" T
less than 2* 1 %" x 1 B 12 Ga.
2'-0" to 2'-6" 1 %" x 1 %" 12 Ga.
>2°-6" t0 3'-0" |1 %" x 2 Yg" | 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

wpn

<l

\\\\~7Condui+
Moun+ting
Channel

HANGER ASSEMBLY DETAIL
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%" Dia.
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ChonneIA\\\\

Hex Nut, Split Lock
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\Hex Nut, Split Lock

Washer & Flat Washer

N S

Conduit Spacer
(mounting shoe)

Strut Type
Stainless steel
or hot dipped

galvanized

«— Concrete
Structure

HgT;gé?g:g Y& Stainless steel Conauit
golleoble expansion anchor:
for conduit 2" Channe |

conduit strap

up to 1 Ys" use Kindorf
/a" dia. anchor. |
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
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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.

Fitting

—

: 7
i
‘;§§§‘7® Traffic
= Operations
I Texas Department of Transportation s”,;",’,ﬁ,’g:’d

ELECTRICAL DETAILS
CONDUIT SUPPORTS

ED(2)-14

FILE:
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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 sealaont 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. Replace conductors and cables that are damaged beyond repair or that fail an mo | ded coeer molded clamp §® opf,f;’a"gg,,s
insulotion resistonce test at no additional cost to the department. I . Division
Texas Department of Transportation Standard

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

Listed Screw Type
with gel-filled

insulating splice
cover

Set Screw/Lug
for making

10. Do not terminate more than one conductor under a single connector, unless the connections

connector is raoted for multiple conductors. Do not exceed the pressure connector’s
listing for maximum number and size of conductors al lowed. L A = A

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

breokaway devices. Trim waoterproofing boots on breakaway connectors to fit snugly FILE: ed3-14.dgn ov: TXDOT ek TxDOT [ows TxDOT ek TxDOT

around the conductor to ensure waterproof connection. Only one conductor may enter ©Tx00T  October 2014 oo Teecr o oAy

a single opening in a boot. Provide waterproof boots with the correct number of SPL ICE OPT ION 3 EVISTONS 1027 011 023 ETC. | FM 570.ETC

openings. Leave unused openings factory sealed. Use prequalified breakaway connectors L is1'ed Scr'ew T ’ . ’ .

as shown on the MPL. yDe DIST COUNTY SHEET NQ.
BWD EASTLAND 54
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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 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 " the Material Producers List (MPL) on the Department web site under "Roadway I!lumination
i g 9" Aggregate . A
' PVC (4) Fill (3) and Electrical Supplies," Item 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.
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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,
B 12 X 23 X 22 identifying the specific boxes in writing. This work will be paid for separately.
c 6 X 20 X 11 11. Bond metal ground box covers to the grounding conductor with a tonk ground type Iug.
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 = 0 1
for head 15%?51;1‘?’1,15
DIMENSIONS (INCHES) L _ _ I Texas Department of Transportation Standard
TYPE : J K P | f
H I J K L M N P M i ‘ I
I
A, B&E 23 'a| 23 |13 13! 97 5% | 13 2
' Ya 132 | 9 % 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 ‘ck: TxDOT‘DW: TXDOT [ck: TxDOT
GROUND Box COVER ©TXDOT Qctober 2014 CONT |SECT JOB HIGHWAY
REVISIONS 1027| 01| 023,ETC. | FM 570,ETC.
DIST COUNTY SHEET NO.
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ELECTRICAL SERVICES NOTES

1.Provide new materials. Ensure installation and materials comply with the applicable
provisions of the National Electrical Code (NEC) ond National Electrical Manufacturers SERVICE ASSEMBLY ENCLOSURE MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS
Association (NEMA) standards. Ensure material is Underwriters Loboratories (UL) |isted. 1.Provide threaded hub for all conduit entries into the top of enclosure. 1.Field drill flange-mounted remote operator haondle if needed, to

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,

ensure hondle is lockable in both the "On" ond "Off" positions.
2.Type galvanized steel (GS) enclosures may be used for Type C ponelboards

Thstal lot! Ts Tustificati P teoti Wh foct id + aond for Type D and T services that do not use an enclosure mounted 2.When the utility company provides a transformer larger than 50 KVA,
or instg $ ton 1s jus ; 'ca '2” or re]f? |on¥ ?rﬁ Tﬁ”“ °$ u:ﬁrssgrgvu € warranties photocell or Iighting contactor. Provide GS enclosures in accordance with verify that the available fault current is less than the circuit
ond guarontees os o customory trade proctice, furnis ese To The Stare. DMS 11080, 11082, 11083, and 11084. breaker ‘s ampere interrupting capacity (AIC) rating and provide

2.Provide electrical services in accordance with Electrical Details standard sheets, documentation from the electric utility provider to the Engineer.

Departmental Material Specification (DMS) 11080 "Electrical Services, "DMS 11081

"Electrical Services-Type A," DMS 11082 "Electrical Services-Type C," DMS 11083

"Elecfricol gervices-;ype D, " Bgs 11084 ;Elecggécaé Services—;ype T, " DM? 11085
"Electrical Services-Pedestal (PS)", and Item "Electrical Services" of the . . . .

Standard Specifications. Provide electrical service types A, C, and D, as listed 4'Bagv;?gagegﬁg*?:oggrvsgenézs;rgC?égsggeSeégsgg?ogggc?iegI*?ngéS%soggown
on the Material Producers List (MPL) on the Department web site under "Roadway in the PS descripfi;e code, provide an AL enclosure b

Il1lumination aoand Electrical Supplies,” Item 628. Provide other service types as ' b
detailed on the plans.

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

1.Provide photocell as listed on the MPL. Move, adjust, or shield the
photocel | from straoy or ambient night time 1ight to ensure proper
operation. Mount photocell facing north when practical. Mount top
of pole photocel Is as shown on Top Mounted Photocel | Detail.

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

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. |[Controctor |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 manufocturer will provide Master Lock Type 2 with brass tumblers
keyed #2195 for all custom electrical enclosures. Installing Contractor is to
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
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,
ond white colored XHHW service entronce conductors of minimum size 6 American Standard 3-prong
Wire Gaouge (AWG). Identify size 6 AWG conductors by continuous color jacket. photocel |
Identify electrical conductors sized 4 AWG aond larger by continuous color facl 1
jacket or by colored tape. Mark at least 6 inches of the conductor’s insulation recepracie Condui+ 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.AIl electrical service conduit and 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 T r nd ¢ t
service. For an underground utility feed, all service conduit ond conductors after Schematic Type o S? cas 6{{: Mount Photocel |
the elbow, including service conduit and conductors for the utility pole riser M olumlvum outlet 6 6"U+o 8" measured
when furnished by the Contractor, will be paid for separately. Service Voltage V 7/ V box with cover. from the top of
10.Provide rigid metal conduit (RMC) for all conduits on service, except for the . . — the pole or 18
V> 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/ 6%ndui+ bend finished grade
conduit for branch circuit entry to enclosure is the same size as that shown Typically Type T — ; 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 Anead 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 terminotes 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) P TOP MOUNTED PHOTOCELL
conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is Photocel | Mounting Location
required on all instal led conductors, with at least six inches of free conductor . unti 9 ! PR . .
movement demonstrated to the satisfaction of the Engineer. (E) = &nsn?edSeFV|ce/Enclosure £E5;°é| cogdgég+5;;°?nfﬁx;ggg_2gfee*
ounte om box. x imu i
12.Ensure all mounting hardware and installation details of services conform to utility (T)= Top of pole between straps supporting conduit.
company specifications. (L)= Luminoire mounted
. . . (N) = None/No Photocell or
13.For all electrical service enclosures |isted under Item 628 on the MPL, 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 I . Division
drawings and the laminated plan sheet showing the electrical service data chart GC= Granite concrete — Texas Department of Transportation Standard
used to build the enclosure in the enclosure’s data pocket. The installing contractor 0C= Other concrete
will copy and laminate the actual project plan sheets detailing all equipment ond TP= Timber pole
branch circuits supplied by that service. The laminated plan sheets are to be placed SP= Steel pgle
in the service enclosure’s document pocket. Reduce 11 in. x 17 in. plan sheets to "
8!, in. x 11 in. before laminating. If the installation differs from the plan SF= Steel frame . ELECTRICAL DETA[LS
sheets, the installing contractor is to redline plan sheets before laminating. OT= Pole by others or paid
for separately
14.When providing an "Off The Shelf" Type D or Type T service, provide lominaoted plan EX= Existing pole SERV[CE NOTES & DATA
sheets detailing equipment and branch circuits supplied by that service. Reduce TS= Service on traffic
11 in. x 17 in, plan sheets to 8 ', in. x 11 in before laminating. Deliver these signal pole
drawings before completion of the work to the Engineer, instead of placing in PS= Pedestal Service
enclosure that has no door pocket. — ED (5) =14
= rh rvi F ]
15.Do not install conduit in the back wall of a service enclosure where it would ° ?:gm 3$?|?$yv ce Feed FILE: ed5-14.dgn ov: TxDOT ks TxDOT [ows TxDOT ek TxDOT
penetrate the equipment mounting panel inside the enclosure. Provide grounding U= Underground Service Feed (©Tx00T October 2014 cont [sect J08 HIGHNAY
bushings on all metal conduits, and terminate bonding jumpers to grounding bus. from Utilit — REVISTONS 1027/ 01] 023, ETC. | FM 570.ETC
Grounding bushings are not required when the end of the metal conduit is fitted y ’ . ' .
with a conduit sealing hub or threaded boss, such as a meter base hub. bIst COUNTY EE;N&
BWD EASTLAND

TIE




No warranty of any

TxDOT assumes no responsibility for the conversion

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

2:58:46 PM

DATE: 7/5/2023

FILE:

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

[« Red insulation or 120|240 of Line 1 gr_Line 2.
color code 6" length CQnduc+ors insulation
of Line 1 or Line 2 with red tape where
conductors’ insulation conductor exLifriff,ﬂg’r-”ﬂ”'ﬂg’r~/
with red tape where "] weatherheod.
conductor exiif/jbg//,,/////’/’////// / A
weatherhead. White insulation or / \
Vi [ V2 I:|/////////////////////ﬁcolor code 6" length
White insulation or . . . of neutral conductors’
color code 6" length ) ) insulation with white
of neutral conductors’ | tape where conductor
vy |V2 insulation with white i exits the weatherhead.
tape where conductor
(— - —t 7—477‘(:) exits the weatherhead.
‘ (4 Two Photocell viewing |
L, ‘ windows not shown but . .
N L required when photocel | §ond|ng
is listed as enclosure ‘ jumper
P mounted. Windows not
required when photocel |
| LY (:) is listed as pole top
\ >>__{] ) mounted. |
o Qv
S |
| G N = G N
. Grounding
‘ l l Elec+rodel l
: v L 2
| Typical Typical
. . 120 Volt 120 7/ 240 Vol+t
: : | | Branch Circuit Branch Circuit
Do not bond = - — Rl e ol N
n this bus to GN G = OGN
L Q A l ) the enclosure |+ ll l E'I’OU?GISQ ll
B B S _— —  — - ectrode
on[ [on L ‘ * A SCHEMATIC TYPE T
l l l Typical Typical Typical
= = 120 Volt 240 Volt 120 7 240 Volt 1207240 VOLTS - THREE WIRE
. h = . . Branch Circuit Lumingire Branch Circuit
E"I’°U[r‘d'gg TYP&?O' ‘?:G”Ch Grounding Typical Branch Branch Circuit Galvanized steel-"Buy Off The Shelf"
ectrode IreuiTs Electrode Circuit only. When required install photocell
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
+ f Ao A" f
7 Control S1-o1-1on ("H-0-A" Switch} §® Traffic
WIRING LEGEND 8 Photo Electric Control (enclosure- = Operations
mounted shown) I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
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
—g— | Equipment grounding conductor-always 13 | Separate Circuit Breaker Panelboard
required AND NOTES
14 | Load Center
15 | Ground Bus ED(G) 14
FiLE: d6-14. dgn one TxDOT [cks TxDOT [ons TxDOT [exs TxDOT
©TXDOT October 2014 CONT |SECT JOB HIGHWAY
REVISIONS 1027/ 01] 023,ETC. | FM 570,ETC.
DIST COUNTY SHEET NO.
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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:

2:58:47 PM

DATE: 7/5/2023

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 TEs

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 on eyebolt or similar fitting for attachment 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 g:ngﬁgIgSJS )
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. re ape where Conduit support 3o " Yo

conductor exits spacing, 3'max g R . . (3
. the weatherhead. : ed insulotion
4.Bond one of the anchor bolts to the rebar cage with 6 AWG bare stranded copper conductor. Use Conductor slack from the ends, or color code 6"
Iisted mechanical connectors rated for embedment in concrete. See Inset B. lenoth. 12° mi ond 5° in between length of Line 1 POLE TOP PLATE
g ] min., . H .
18" max L __Service unless otherwise or Line 2
5.Furnish ond 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 l _~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 A FETNAIHLT . 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. — 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, ‘ L } — M ANMnM P

H connect electrical I | i ( )
| Varies | service grounding } | ! \ ‘I_I_) O -Relle e \.I_I.
| | electrode conductor. } < ) | } \/\ ~—

- N o7 See Note 7. =1 ! 1 5" thick V" expansion :
o |, - — i ! / concrete joint material ©
above — — Rebar 1 pad (class C N
grade Q Center of meter i ! Anchor concrete and ™
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 3
Channel Strut [ — — - al 9
- |[ENCLOSURE ,/for mount 1no (when 8 @ TOP VIEW
— equipment. required) — L £
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":, g o ox g ™
— equipment — — + : ) §® Traffic
— z l+ 3/4" dia J = Operations
T Inset A - Inset B -8 27 =15 . Division
| | —ktqé >ﬁ 8 2" 3 o I Texas Department of Transportation Standard
" S b4 4—F
29 1 [ 1 © Inset B | g=t1 L9
min 5" % N L I$- \ 2|~
A N . - | tnser 4 R VAT § B ELECTRICAL DETAILS
DN S H — NN\ RZ TR .
& gt BN | IS 3[R R SERVICE SUPPORT
) 2" utility KL LIT
Inset B 104y 1Oy 4 24% gia. x 48" sl Do RMC PVC N TYPES SF & SP
LELITI -~ o o le 11 LIT1{ foundation A L 24" dig, x 36" depth 4
S a ety ] e ] 4-#5 reinforcing - foundation 4-#5
bars and #2 spiral reinforcing bars ook ED(7)-14
WITH SAFETY SWITCH at 6" pitch (typ.)  WITHOUT SAFETY SWITCH ond =2 spiral 9 . - : : : :
(typ.) at 6" pitch FILE: ed7-14.dgn one TxDOT [cks TxDOT [ons TxDOT [exs TxDOT
FRONT VIEw WITH SAFETY SWITCH HOOKED ANCHOR DETAIL ©TxDOT October 2014 CONT | SECT JoB HIGHWAY
REVISIONS 1027| 01| 023,ETC. | FM 570,ETC.
SERVICE SUPPORT TYPE SF (U) UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE bist conr SHEET vo.
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No warranty of any
ility for the conversion

TxDOT assumes no responsi
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kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

47 PM

:58

2

7/5/2023

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. (§ ‘ne slack length, 12" min.,
Ly n
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. — —— 1@
Connect the electrical service grounding electrode conductor to the tank =

ground fitting. Ensure electrical service grounding electrode conductor f'i_______————"'————————_——__————7

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.

8

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 PrJ"' top and thread
in the enclosure. Band or drill and tap properly sized stand-off straps to V2" X 13 UNC. Install
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 not 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 opplying power sheets for
to the signal installation. signal pole
. . . . —1 type ———————a
10. Terminate conduits entering the top of enclosures with a conduit-sealing hub Inset A
or threaded 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
ggsBéT? 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". =
L
A 7 TR 7 T e - 2 - - - W - <
RO \ N
Sh ey See Note 11 Ground box s R
N N . H LK % N
§Z .“Ab ﬁ% (see side view) 2¥%@§§§> &
,\\/ b > I 1
e y =
o AR
RGO
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 s,a,,f,g,d
SRR s AN i i i i i i i i S L
A e R I R S o TR S SN
R A AR A SRR ESIARRRRRRRY
SN R NN
. W R ELECTRIC DETAI
BT B I BT LECTRICAL TAILS
K NS
RERK0 B LIS See TS-CF standard for
MAAN ke L . .
RRRRLLE \\/2/(/\\\/5\:?\\///\\ 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: edB-14.dgn one TxDOT [cks TxDOT [ons TxDOT [exs TxDOT
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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:

2:58:48 PM

DATE: 7/5/2023

FILE:

PEDESTAL SERVICE NOTES | 16 |

1. Manufacture pedestal electrical services in accordance with Departmental Material 17" min.
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.

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" - R S N B RS S LEGEND
min. min. Mo ng . ikl et 1 | Meter Socket, (when required)
f e : 2 | Meter Socket Window, (when required)
@ . 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 L ' o o
RO . 13 |Branch Circuit Breakers
— SR e irou: I [ELECTRICAL SERVICE SUPPORT
I I S N N I U 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 1027| 01| 023,ETC. | FM 570,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.
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DISCLAIMER:

2:58:48 PM

DATE: 7/5/2023

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 (OC) meet the following r ir nts.
5 treated timber pole as per Item 627 "Treated wing requirements . Enclosure
Timber Poles." Embed timber pole to depth S(,o;efy SW'TChd)
K . . . nr r
required in Item 627. 1. Provide GC and OC poles that meet the requirements of DMS 11080 when require
"Electrical rvi
2. Conduit and electrical conductors attached Electrical Services °
to the electrical service pole and underground 2. Provide prestressed concrete poles suitable for direct embedment into e ml
within 12 in. of service pole are not paid the ground without special foundations. 3
for directly but are subsidiary to the electrial & :E,g Detail A
service. 3. Verify poles are marked as required on DMS 11080. Location of marking - El8
should be approximately 4’ above final graode. Use the two-point pickup = X
3. Install .pole;_fop mounted photocell (T) on locations when handling pole in horizontal position, and one-point 2 g2 xtend Yo" PVC
north side of pole, 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 pl ft., whichever is greater. round Rod
4. Gain pole as required to provide flat 5surm"oce P : e length plus 2 » whichever Is greadre %" x 8
for each chcnne|.7Gc|_n 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 workmanl!ike manner. alll; — ¢
5. Mount met . . + tain 6. Install o one point rack or eye bolt bracket 6 inches to 12 inches below ¢ 1 F pad
+ Mount mefer 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 clhonnel sizecsj 1 in. to 3% in. : : RMC conduit type
mgx;:umﬂfp’rh, ond 1z in. to ‘/B_F n. Max imum 7. Furnish and install galvanized or stainless steel channel strut 1 Y in. < | 6" to 10" as shown on
wr|1d . re smgo:h 1':2 cut ends o golvon;zed or 1 % in. wide by 1 in. up to 3 ¥ in. deep (Unistrut, Kindorf, B-line AN layout
c ‘J':”TI ,ond polnl wi 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 conguit on Min. 24" Concrete  or Bell
bolts, 4 in. minimum diometer by 1 in. galvanized in accordance with ASTM A153. Do not stack channel struts. H 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
6. Wh | +h + tri £ grade, ploce additional backfill material in @ 6 inch high cone around the
Ty en ixcesih egg mus t|>e rimmed from poles, pole to allow for settling. Use material equal in composition and density
rim from the ftop 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)

2 10 6 Golor code & lengtn o e e @ e
. . 4" typ. A . - N N _,Z (As required or al lowed
Class 5 pole, height as required insulgtion with 6" to 12 = by utility company)
E white taope where ol [} y utiiiTy pany
conductor exits

® O

Service drop from utility company Point of

(attached below weatherhead) at+achment
to be below

Service conduit (RMC)and service weatherhead

entrance conductors - One Red,

One Black, One White (See Electrical

Service Data)

the weatherhead.

Red insulation or
color code 6" length

of Line 1 or Line 2

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

Safety switch (when required) Slac
length, 12" min.,
18" max.

2
Meter (when required) 1 }//
Service enclosure /@ Safety Switch / Pole marking Side View Top View

25’ measured from grade.
Circumstances may require the
electrical service support

to be taller than the 25°
shown, check with utility
before installing

©

RMC

Service
Enclosure

%

Q®E

(when required)— b a B
. pprox. 4
6 AWG bore_grlound_mg electrode Pole brand J_ o above ground
conductor in !, in. I/F’VC to must be ', Iine. DETAIL A
ground rod - extend Y2 in. PVC 5 or less i H |
6 in. underground. above grade See Note 7. Before installing channel
4 a that has been cut, file sharp edges and
5% in. x 8 ft. Copper clad t See Detail A paint v_vH'h zing—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. S0 - PVC 6"
Bushing below grade
@ RMC same size as branch circuit Errdee”
conduit. Fitting Busg 1 T? - o
or Be 3 !
See pole-top mounted photocel | ‘ I End Fitting 0’5%?5?00,',15
detail on ED(5). . ctoow % ic I Texas Department of Transportation Standard
_r : | C + " —1=
" £ -2 .
() Wnen required by the serving ?yp = 2= § 8an h;;g . t PVC, or other
. . - <t
utility provide bare 6 eWG g §_ $c 2o : RMC conduit type ELECTRICAL DETAILS
copper conductor. Run wire 3 . . EQ " 26006 : as shown on
from pole top to butt wrap 2 51_ to 1? N—Couple to £y |35, ._z;m g4 [fle" to 10" layout SERV l CE SUPPORT
or copper butt plate. Protect o ypica Circuit SH | ——NE-— A4L
conductor with non-conductive Conduit R . [~——— Ground Rod TYPES GC, OC’ & TP
material to a height g:g l?\gle %" 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 ( l 0’ - ] 4
@ " below finished grade FLE: d10-14.dgn ov: TxDOT_Jexs TxDOT Jon TxDOT_cks Tx0OT
hen 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 1027/ 01| 023,ETC. | FM 570, ETC.
enhonce rain run off. Overhead(0) DIST COUNTY SHEET NQ.
BWD EASTLAND 61
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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.

T: \BWDDSGTEAM\_Design Projects\East|and\1027-01-023 FM 2214 @ FM 570 of ¢Digesonparerteorhen (pdiaise]d. f Ped NGARIGNIGSHERT OruAPRBIdHesp t T iNg iffolghts use.

DISCLAIMER:

2:58:49 PM

DATE: 7/5/2023

FILE:

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 RMC elbow
base. Do not splice
conductors in
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
Traffic
§® Operations
I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
Duct Cable/HDPE /Rigid Coup! ing
R DUCT CABLE/
a a / a
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 oN: TxDOT ‘ck: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.
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DISCLAIMER:

2:58:49 PM

DATE: 7/5/2023

FILE:

BATTERY BOX GROUND BOXES NOTES 30 %"
A. MATERIALS —~y

1. Provide polymer concrete or fiberglass reinforced plastic (FRP) battery box ground box

ond cover in accordance with Departmental Moterial Specification (DMS) 11071 "Battery / I | \
Box Ground Boxes." Battery box will accommodate up to 4 botteries, each measuring \
8 in. x 13.5 in. x 10 in. (Wx 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. pol ymer
Bar "A" concrete
Reinforcing steel : >, body
R \
,/ (2]
[ 1o"aypy|” T T T T T T T ~
[ ' 28 Yy"
10" | \
A | (typ.) A 31 Yyt .
| ! el
. |
| : 3%" & HOLES
| Ground
" I box |
2" —= 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 A \\/\\///\\>/\\> N @'\\ N » f//\\\///\\\//\/ Apron-Ful |
b . a ® N A\
Concrete \\/<\> ‘ ‘ </>\\// Depth of box
Apron —————X&4et 3"-6" WS 2% :
///\\/%Eg‘ %) NEORERY EGEN® Qéu N ~
XA o 0 0 % 4 " -
IRPESEC0S 000 a 090000% SO 2- ﬁggregme M
X [0} [®) o) v I
ABCERRGEY PPDr T A 1O s
‘ ] R
ST N SCARKAEAA | . = =t eratio
. 2 o~ = = Operations
Conduit or N ® Division
duct cable <| — I Texas Department of Transportation Standard

SECTION A - A

APRON FOR BATTERY BOX GROUND BOXES ELECTRICAL DETAILS
@ Place aggregate under the box and not in the box. BAT TERY 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 one TxDOT [cks TxDOT [ons TxDOT [exs TxDOT
@ [nstall all conduits in @ neat and workmanl| ike manner. (©TxDOT October 2014 CONT | sECT Jos HIGHNAY
REVISIONS 1027 01| 023,ETC. | FM 570, ETC.
DIST COUNTY SHEET NO.
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No warranty of any

TxDOT assumes no responsibility for the conversion
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kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

2:58:49 PM

DATE: 7/5/2023

FILE:

ROADWAY TLLUMINATION ASSEMBLY NOTES

1. Details apply to roadway lighting installations bid or referenced under Item 610, "Roadway Il lumination Assemblies. "
Provide, furnish, and install all other materials not shown on the plans which may be necessary for complete aond proper
construction. Where monufacturers provide warranties or guarantees as a customory trade proctice, furnish to the State
such warranties or guarantees.

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
in accordance with laws governing such work. Consult with the appropriote utility company prior to beginning such work.

3. Provide new and unused materials. Ensure that all moterials ond installations comply with the applicable articles of
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
Canadion Stondard Association, Intertek Testing Services NA Inc., or FM Approvals LLC can be considered equivalent to
UL. Foulty fabrication or poor workmanship in aony material, equipment, or installation is justification for rejection.

4, Provide Roadway Illumination Light Fixtures as per TxDOT Departmental Material Specification (DMS) 11010, Item 610,
and as shown on the Material Producers List (MPL) for Roadway Il lumination and Electrical Supplies.

5. Fabricaote steel roadway illumination poles in accordance with Roadway [Ilumination Poles (RIP) standards and Item 610.
Poles fabricoted according to RIP standards do not require shop drawing submittals.

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 installaotions 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," 6th Edition
(2013) of the AASHTO Design Specifications. For poles to be installed in regions where the maximum basic wind speed
exceeds 110 mph or to be mounted more thon 25° above the surrounding terrain, provide poles meeting the following
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 light poles, arms, aond anchor bolt assemblies with a 25
year design |ife to safely resist dead loads, ice loads and the required basic wind speeds at the location of
installation in accordance with the 6th edition (2013) of the AASHTO Design Specifications. For transformer
base poles, include transformer base and connecting hardware in calculations and shop drawing submittals.
Structurally test all transformer bases to resist the theoretical plastic moment capocity of the pole. Submit
certification of the plastic moment load test and FHWA breakaway requirement test of the model of base being
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.

6. For both transformer and shoe-base type illumination poles, provide and install double-pole breakaway fuse holders as
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.

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

8. Install T-Base with following procedure:
a. Anchor Bolt Tightening.
i. Coat the threads of the anchor bolts with electrically conductive Iubricant.

ii. Place the T-base over the anchor bolts. Foundation must be level and flat. The maximum permissible gap
under any one corner of the t-base is 1/8" before nuts are tightened.

iii.Coat the bearing surfaces of the nuts and washers with electrically conductive Ilubricant. Install (1) 1/2"
hold down washer, (1) lock washer, ond (1) nut on each anchor bol+. Turn the nuts onto the bolts so that each
is hond-tight against the washer.

iv. Using o torque wrench, tighten each nut to 150 ft-Ib. Uniform contoct is required between the foundation and
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 ft+. pound is reached, whichever comes first. If 250 ft-Ibs is not enough to
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

ii. Install bolts and 1/2" connecting washers from the inside of the T-base, thread up through the
pole base. Install flat washers, lock washers and nuts snug tight according to Item 447,
"Structural Bolting. "

iii.Tighten each nut to 150 ft+-1b. using a torque wrench.

c. Level and Plumb

i. Ensure pole is plumb and mast arm is perpendicular to the roadway according to plans to within 5
degrees.

Construct luminaire pole foundations in accordance with Item 416, "Drilled Shaft Foundations, " ond TxDOT
standard sheet RID(2).

Provide and install underpass luminaires in accordance with Item 610, DMS-11010, and TxDOT standard sheet
RID(3). Typical luminaire size for underpass luminaires is 150W HPS or 150W EQ LED.

Mount luminaires on arms level as shown by the luminaire level indicator.

Orient Iuminaires perpendicular to the roadway intended to be |it unless otherwise shown on the plans.

Wiring Diagram Notes:

Decorative LED Lighting Notes:

Use 1/2 in.-13 UNC threaded, copper or tin-plated copper, ‘\7r'
pole bonding connector, sized appropriately for conductors,
bonded to T-base, or use ground lug in hondhole as
available.

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

Split Bolt or other connector.

LED Drivers in Remote Outdoor enclosures (for drivers
that do not include an enclosure as part of a factory
assembly):

a. Provide NEMA 3R outdoor enclosure or as approved.
b. Install enclosure at least 12" above ground or other

horizontal surfoce. Mount vertically or on ceiling, and
avoid direct sun where possible.

orrr
N—

c. Install drivers with at least 2 inches of space from
enclosure walls.

L1,L2 = Hot Conductors

d. For multiple drivers in an enclosure, provide at least G = Grounding Conductor

4 inches side to side and 1 inch end to end from other TYPICAL WIRING DIAGRAM

drivers or electronic equipment
LUMINAIRES SERVED AT 480V ON 240/480 VOLT
e. For drivers mounted on back wall of enclosure, mount SERVICE OR LUMINAIRES SERVED AT 240V FOR
enclosure on 1 5/8" strut or other standoff to dissipate 120/240 VOLT SERVICE.
heat, or mount driver to side of the enclosure or to
the metal cover.

f. Provide remote drivers with a maximum of 100 watts

g. Provide drivers with documentation of 100,000 hr Iifetime
at Tcase of 65C or higher.

‘;§§§‘7® Traffic
= Safety

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

S ROADWAY
F_ ILLUMINATION

. Driver
foundation.
-~ Driver DETAILS
v. Check top of T-base for level. If not level then foundation must be leveled. Enclosure
2" min
b. Top Bolt+ Procedure ] -
- - ~_RID(1)-20
i. Erect pole over T-base with crone. Coat bolts, nuts, washers, and lock washers with electrically conductive FILE: ridi-20.dgn on: [ex: [or: o
lubricant. ©TxDOT  January 2007 CONT | SECT JoB HIGHWAY
Driver Spacing In Remote Enclosure REVISIONS 1027/ 01] 023,ETC. | FM 570,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".

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.

Level  Conduit ht.
finish | 2" (s1.0

\ - LN
7S L N
¢ NN 6 - #4 Bars
3 A
vl ‘\ i
<Z,;co “ \‘
| - [~
& N \
w h ~,
]
w Conduit Template
B \ffik—+ + H
[2" minimum
/ (Typical)
v 30"
23
B
= |7 #3 at 6" pitch,
N 2 flat turns

top and bottom.

1/4 "
tooled
radius

Min.

18"

SEE PLANS

When shown on the
plans 4" concrete
riprap with 6"x 6"
(W2.9 x W2.9)
welded wire fabric
reinforcement

Level finish

Foundation
even with
finished
grade

Conduit
2" (1,

e

— 77 ]/ T

|

4\
| 6 - #4 Bars
|

2" minimum

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

#3 at 6" pitch,

2 flat turns
top ond bottom.

TABLE 1
ANCHOR BOLTS
POLE BOLT CIRCLE ANCHOR
MOUNT ING BOLT
HE IGHT Shoe Base | T-Base | SIZE
. . 1in.x
<40 f+t. 13 in. 14 in. 301N,
_ . . 1 Vain.
40-50 ft. 15 in. 17 Yain. x 30in.
TABLE 2

RECOMMENDED FOUNDATION

LENGTHS
(See note 1)

TEXAS CONE PENETROMETER

GENERAL NOTES:

MOUNT ING
HEIGHT N Blows/f+t

0 15 20
<20 ft. 6’ 6 6
>20 ft. . . ;
o 30 ft. 8 6 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 plans)

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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Foundation RIPRAP RIPRAP
Diameter DIAMETER (CONC) (CL B)
SECTION A-A SECTION _A-A o P o35 o
SHOWING SLOPED GRADE SHOWING CONSTANT GRADE
4 Anchor
Bolts | Top of

When required - -] K
4" concrete riprap ' C I

6 - #4 Bars

Conduit (See plans

for conduit size.
Match duct cable
size if used. See

ED standard sheets.)

Grade break

with 6"x 6 .

(W2.9 x W2.9) 2" lines

welded wire fabric | 1o

reinforcement ———
FOUNDATION DETAIL

Foundation—

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.

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

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

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
Depar tment.

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

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

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

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

Conduit location in foundations is critical for breakaway devices. Plaoce
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.

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

* or as close to ROW

TABLE 4 line as is practical

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

ROADWAY FUNCTIONAL
CLASSIFICATION

luminaire mounting
height behind the
pole for "falling

** POLE OFFSET (DISTANCE
TO FACE OF TRANSFORMER BASE)

T-Base Fnd.

Freeway Mainlanes

rebar cage
see note 10

BASE

Bottom Anchor
Bolt Template

See RIP Standard

ANCHOR BOLT

DETAIL

Lock washer - Lock washer — §
Flat washer— N
washe Baseplate | ! Hex nut -
: " Ho | ddown <
" | |WGsher T
Tos - N %
700 |
tof
. Mp
N
no§5 Flat wosherl
50 4# Hex nut - [
_
172" Typ o \j/\/L; T e s P T Vi\ﬁljv PR TR |
" ’ 1/4" Typ,
374" max 1/2" max
— Anchor N g s
Tied to bolts

(roadway with full
control of access)

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

15 ft. (minimum and
typical) from lane edge

2.5 ft+. minimum (15 ft.
desirable) from curb face

curbed, 45 mph

. uidel ines.
less design speed out '

10 f+. minimum*(15 f+.

others desirable) from lane edge

‘;§§§‘7® Traffic
= Safety

I Texas Department of Transportation Division

ROADWAY
ILLUMINATION

DETAILS
(RDWY ILLUM FOUNDATIONS)

RID(2)-20

FILE: rid2-20.dgn ‘CK: ‘DW: ‘CK:
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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".
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4 - % GENERAL NOTES:
Drill 3 u- 2 % " (2" RMC) (VA V7%l
length as Holes é’ochuwBﬁlht e Vo, | 4 V2 A. ALL 150 watt HPS and 150 watt equivalent LED Luminaires
3 sides required 2 nylon throat 12 3 %" (2 /2" RMO) Rz 672" Rz . .
(Typ) y T I 1. Lumingire locations, conduit and conductor sizes and routing are
SS lock nuts, % - 2 - %, | 1 typical and diagrammatic only. See project layout sheets for
2 flat washers, ~ o 4 .7 [] specific details.
Recess 2 lock washers o H B'L?II ﬁ & |-
3#4" diag. X R Co R . . . N -
" 2 = 1l 4 s Holes —] N 2. Conduit will be paid for under Item 618, "Conduit" and conductors
182" depth . Soddle 2~ 3 X ||/a {4 oles ~ 2 will be paid for under Item 620, "Electrical Conductors," unless
- 1Y | | S ri otherwise shown on the plans.
(Typ) 1 + + Holes H
Saddles (4 Required) q - " 'y § | : T Vo o 3. Adjust conduit in saddles to place fixture height and orientation
sized for 2" RMC Dri || As required o 9% Yo 9% as required. See fixture orientation detail and plons. Where
Holes for Saddles CLAMP DETAIL PLAN VIEW _ practicable, place luminaires so the bottom of luminaire is above
(2 Req’ d) the bottom of the beom, moximum of 3 in. (See detail UNDERPASS
SECTION A-A MOUNTING PLATE FRONT SIDE LIGHTING ARM TYPE 2)
(ASTM A-36 or better) .
4. Except as noted, galvonize all structural steel and exposed
3 BRACKET DETAIL bolts, nuts, and washers in accordance with Item 445
4 - %" Dia. bolts, Make from 4" plate (ASTM A-36 or better) "Galvanizing".
each w/ 1 nylon
throat lock nut A 5. Fabrication of brackets and support arms will not be paid for
and 1 lock washer 6 Yo" o Liquid tight directly but is subsidiary to Item 610, "Roadway Il lumination
(Typ) 2 Drill 7/ " di 7l O Flexible . "
" " Thick ri 16 'a. @ Assembl ies.
Top of JfRMC MZ +_'° . Hole for pin e 15" Metal
Bent Cap ] P?:r_:elng ! %) 5 <—>‘ E?nd‘)"” 6. Install a heavy duty NEMA 3R fused disconnect or breaker enclosure
\ . T g ypP rated ot 30 amps ond 480 volts to switch underpass luminaires as
. Rotate as - | ¥ " RMC to shown on plans, with at least one per bridge circuit. Install
A 1€ Radius necessary 9 . Type 2 Lumingire 20 amp time-delay fuses or inverse-time circuit breakers. Mount
= to place .. v disconnect or breoker enclosure 10 ft+. (min) aobove grade on columns
[ 7 fixture Luminaire £ 9 Yyt / or bent caps as approved by the Department. Modify disconnect to
perpendicular 2 Rodzius allow padlocking in the "ON" and "OFF" positions. Padlocks and
[ to roadway __t J)a disconnect switches or circuit breakers for underpass fixtures
— —— = will not be paid for directly but are subsidiary to the various
bid items of the contract.
= PLAN VIEW SIDE PLAN VIEW , ,
= 1€ . . / / 7. Conduit on columns, caps, and slab is shown surface mounted. For
~s Coupling, Conduit FIXTURE new columns and cops, embed PVC conduit in concrete. Bond ond
J Eiﬂﬁgiiz,r"”d Flex ORIENTATION ARM DETAIL ground metal junction boxes and conduit.
+tom of
Sgnf'é‘og Connect conduit on tapered B. TYPE 1
section of beam.
PROFILE VIEW END VIEW (See note C.2) 2 - %" Dia. thru-bolts 3 - No. 12 XHHW m 1. Provide 2 in. rigid metal conduit (2.375" 0.D., 0.146" wall) for
Or as Required (A325 or A193 B7), each in %" RMC for T~ Type 1 arm shaft.
(See Note A.3) %" Dia. bolt w/ 1 nylon throat lock Branch Circuit ‘FL_Jsed
(42" Mim, w/ "I‘U‘Ih i f'O; washers, runs from fused Disconnect 2. Use 3 in. stainless steel bolt or stud non-epoxy type expansion
UNDERPASS LIGHTING ARM SS Cotter Pin ock washer disconnect to anchors for concrete for Type 1 mounting. Except as noted, provide
underpass an allowable 2650 Ibs minimum pul |-out force (after consideration
Luminaires of adjustment factors for edge distaonce aond bolt spacing) for each
= See Clamp iE anchor. Install each anchor to the embedment depth recommended by
= Detai | 2 5" Min to Lrl*Ground Box the manufacturer.
[} 4" Max (As shown on H : 3, H H
T 2 '/, "RMC L-{ 3. Attach conduit to plate with 4 saddles, four - 3% in. diameter
£ : : CONDUIT DETAIL layout sheets) bolts, nylon throat lock nuts, and lock washers.
Cast-in-place §|Reducing bushing <
. 7] " .
section Luminaire — @ 92" Radius 2 C. TYPE 2
2"RMC 5 N . . . . " "
. P ° 1. Provide 2 in. rigid metal conduit (2.375" 0.D., 0.146" wall) or
[ ! : LB Conduit Fitting (Typ) ! provide a combination of 2 Yp in. (2.875" 0.D., 0.193" wall) and
~ Reducer— Appropriate 2 in. (2.375" 0.D., 0.146" wall) rigid metal conduits with a
. ) I ‘ | Accessible reducing bushing as beam height stipulated for Type 2 arm shaft.
Liquid Tight 3" Max bottom of U] S~~~ Tl Conduit Body Field cutting ond threading will be permitted. Paint cut and
Flexible Metal| / S Beom — fixture - 1 ] 4 threaded areas with zinc rich paint aofter conduit is connected
Conduit / FRONT ﬂi = | to adjacent fitting
L 7
4 \ (Beam height greater than 54%) 2. Connecting conduit may be strapped to tapered section only of
3" Mox_or R precast beams as shown. Anchor as approved by the Engineer.
E even with Connect conduit on tapered ;’4" RMC 2 ' o.r Maximum anchor depth is 1 in.
bottom of section of beam. 2 /2" RMC
| f beam (See note C.2) 5w e 3. Indiscriminate drilling into precast concrete beams may result
2 'h/ﬂ/ [1"3' Ib°”s' in reduced beam strength. Use drilling location and method as
3wt fgﬁoo!rv IocEynSE; directed by the Engineer. See Location of Underpass Lighting
{34 ,/D.'.O"\“gc)’”w/ 2 flat washers, Mounting Bracket detail. The locations shown in the table are
ss Cotter Pin 1 lock washer = CONDUIT CONNECTION PROFILE such that reinforcing strands will not be damaged.
. Typical conduit T .
Junction v . ® Traffic
T~ box [Sg?;jz?r:ognserv 'ng Reinforcing ;’ L_.,S_afe.ty
P i t See Clamp :k Strands Te D £ t of Ti tati ivision
¥%" Liquid Tight °’f’p°s'+e side S Detail 2" Min to r i TABLE 5 I exas Department of Transportation Standory
Flexible Metal ot cap ° 4" Max /
Condui t with 2 01 rogive = LOCATION OF UNDERPASS LIGHT ROADWAY
g 2"RMC — SPAN MINIMUM
A = LENGTH DISTANCE
Enct AT DETAILS
. i I ¢ ) Minimum Distance 50° - 70° 15" -0" (UNDERPASS LIGHT FIXTURES)
3" Max bc_)'H'om [¢] Bent 70" - 90’ 20" -0"
FRONT fixture Cap (See Table Below) 590 25 0"
(Beam height equal to or less than 54") R I D ‘3) '20
IN R]D IL AM (U/P)(TY D FILE: r1d3-20. dgn oN: TxDOT ‘CK:TXDOT‘DW: TXDOT ‘CK:TXDOT
If bridge hgs pre-cast panels under deck, IN RD IL AM U/P)(TY 2 LOCATION OF UNDERPASS LIGHT MOUNTING BRACKET ©T00T Moy 2013
run circuit under deck edge. REVISIONS
=y 1027| 01| 023,ETC. | FM 570,ETC.
_ DIST COUNTY SHEET NO.
UNDERPASS LIGHTING TYPE 1 UNDERPASS LIGHTING TYPE 2 Aoy e
T2C
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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 4 (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: E?&ﬁiﬁﬂ% mast arm may 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, -
pending approval by the Department as outlined below. §® gg’;f;;
a. Meet all of the requirements stated above for optional steel pole designs and the fol lowing: ITexas Department of Transportation s",;",’;f,"gi’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 1027 01] 023,ETC. | FM 570, ETC.
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 EASTLAND 67
[
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=3 See Pole =3 See Pole =3 See Pole
\\\ Top Detail, = ij\ Top Detail, “ij\ Top Detail, MATERIAL DATA
Q“\\§ Sheet 3 of 4 o o NES Sheet 3 of 4 W :\§ Sheet 3 of 4 W ASTM MIN.
NN R AN R N o COMPONENT DESIGNATION | YIELD
. \\:§\ | 0l = . \\\\§\ | nl = . \\\\§\ | bl = (ksi)
o TSN ® © N ® © A ® A572 Gr 50,
s s TR A595 Gr A
&~ } ~ = ’
S Sl AN Pole Shaft (0.14"/f+. Taper) | §l°L0 'ésl'-’;s@ 50
N ’
i 5 {4 5 ”? 5 or A1008 HSLAS
| - | - | - Gr 50 CI 2
‘ Simplex.Arm - ‘ gimple:_Arm - ‘ (S:irrr:gle:-A;m - A572 Gr.50, or
‘ Connection ‘ onnection - ‘ onnectio - Base Plate and Hondhole Frame | A36 36
. S ! 3 | 2
c c c
‘ € £ ‘ £ ‘ £ T-Base Connecting Bolts F3125 Gr A325 92
‘ g 5 ‘ g £ ‘ g
£t c E = =
£ ‘ = 3 ‘ = g ‘ t F1554 Gr 55 55
: . [} . Lic r
g | 5 | 5 h ceom Weld | S5 & Anchor Bolts A193-BT or A321 | 105
- - eam We 3 -
- S:io???dhme ‘ 2 ‘ 2 located 45° ‘ ‘L’?, 2
from mas+t =\
Sheet 3 of 4 __L_ o :L,_ 2 arm cxis\—}'— LP-3 [3) @ Anchor Bolt Templates A36 36
] - - 60% of -
Handhole ‘ § ‘ \ 4(:5, ; Pole S A194 Gr 2H,or
locat fon 3 /—H—<50'/. of \LP-3 ] Thickness 2 Heavy Hex (H.H.) Nuts A563 Gr DH
for ground ‘ 60% of \LP-3 = ‘ Pole =
mounted poles ‘ Pole o ‘ Thickness v SZ$GI;I<IJndho|e _E
Thickness ‘S ‘D Sheet 3 of 4 0 Flat Washers F436
See Shoe Base : £ ‘ £ £
Boseplate Detail, % \ % L. %
Sheet 4 of 4 Handnole on 2 ‘ a 3o - NOTES:
raffic side _ s=0
of pole for | : NG
<|3 brigge and ‘ See Transformer Base ¢ ‘ = M2'-6" rise for 4 f+. luminaire arms.
== retaining wall ‘ Baoseplate Detail, = See Concrete cw©lo g
=l mounted poles Sheet 4 of 4 ¥ Traffic Barrier .'.!|3w .
ol ‘ ‘ Base Boseplate ©~ (@Before ovalized as shown on Concrete
R \ See Tronsformer — Detail, Traoffic Barrier Base Baoseplate details,
\k Sheet 4 of 4 xl. . a2 Sheet 4 of 4 Sheet 4 of 4.
See Transformer | 2 QLo . ®A1011 SS Gr 50 may be used instead of
_ 7 Base Anchor Bolt ) g. 0.4 See Concrete Traffic HSLAS, provided the material meets
See Shoe Base Anchor See BL and RW(LB) Assembly Detail <7~ Barrier Base Anchor the elongation requirements for HSLAS.
Bolt Assembly Detail, Standards cheat 4 of 4 el Bolt Assembly Detail,
Sheet 4 of 4 ‘ v hd Sheet 4 of 4
Ground Mounted Bridge & Retaining Wal | Mounted
1 g g ‘ POLE TAOSLSEEF:\&BNLCYESFATBARBILCEAT ION
SHOE BASE POLE TRANSFORMER BASE POLE CONCRETE TRAFFIC T e
BARRIER BASE POLE -
SHOE BASE POLE TRANSFORMER BASE POLE Shaft length *1
1.D. of outside piece 178", -1/16"
Luminaire Base Top Pole Design Luminaire Base Top Pole Design of slip fitting pieces '
Mounting | piameter|Diameter | LS79IN  |Tnickness| Moment ||| MOUTtin9  |piometer|Diameter | L$79M  |Thickness| Moment CONCRETE TRAFFIC BARRIER BASE POLE (CSB/SSCB) 0.0 of ThsTde prece - -
(Nomienlogl) (ft) (in) (in) (in) (K-f+) (Nominogl) (£1) (in) tin) (in) (K-ft) Design Moment of slip fitting pieces +1/32", -1/8
Luminaire Bose@ Top Length Pole K-f+)
20. 00 7.00 4.90 15.00 0.1196 7.1 20.00 7.00 5.1 13.50 0.1196 7.1 Mounting | Diometer | Diometer 9 Thickness Shaft diameter: other +3/16"
Height (in) (in () (iny | About € | Perp,
30. 00 7.50 4.00 25.00 0.1196 13.2 30.00 7.50 4.1 23.50 0.1196 13.2 (Nominal} (f1) of Rail [to Rail out of "round” 1 /4"
. . . . . 10. 13.2
31.00-39.00| 8.00 [4.36-3.24 |26.00-34.00| 0.1196 20.7 31.00-39.00| 8.00 4,57-3.45 |24.50-32.50| 0.1196 20. 7 28.00 2. 00 5-78 23.00 0.1196 0.3 Straightness of shaft 174" in 10 ft
40. 00 8.50 3.60 35.00 0.1196 | 20.7 40.00 8.50 3.81 33.50 0.1196 | 20.7 38.00 9.00 4.38 33.00 | 0.1196 16.6 | 20.8 Twist in multi-sided shaft 2° in 50 ft
R . 30.5
50. 00 10.50 4.20 45.00 0.1196 | 30.3 50. 00 10. 00 3,91 43.50 0.1196 | 30.3 48.00 10.50 4.48 43.00 | 0.1345 25. 1 Perpendicular to boseplate 178" in 24"
Pole centered on baseplate +1/4"
GENERAL NOTES:
Location of Attochments +1/4"
1. Designs conform to AASHTO Standard Specifications 4. For mounting heights between values shown in the 10. All poles, except Transformer Base Poles, shall have hond - -
for Structural Supports for Highway Signs, Luminaires, tables, use base diometer and thickness values for holes with reinforcing frames and covers. ch9>5 ground m$un-red Bolt hole spacing 1716
and Traffic Signals , 6t+h Edition (2013) and Interim the larger height. shoe base poles, hand holes shall be place egrees to
Revisions thereto. Design 3-Second Gust Wind Speed mast arm unless otherwise noted on the plans. For poles
equals 110 mph with a 1.14 gust factor. A wind 5. Unless otherwise noted, all steel parts shall be mounted on a concrete traffic barrier with one |L.Jmll':10II"e arm, F 4
importance factor of 0.80 is applied to adjust the galvanized in accordance with I[tem 445, "Galvanizing." erand hc|>les sha_lrldbe located 120 iegﬁ.gs t1‘)‘rom_ Ium|r_1$r|]r$ arm. SHEET 2 O
wind speed to a 25 year recurrence interval. Design or poles mounted on a concrete traffic barrier wi two Traffic
moments listed in tables assume base of pole is 6. Steel poles shall be fabricated in accordance with Item Lﬁmlgolrg ormg, all Ihcnd ho-:_eg shal Ibbgdon Trjehfgme gldekoi §® Darre
25’ above natural ground level, 441, "Steel Structures." Longitudinal seam welds for pole e borrier. For poles mounted on a bridge |ighting braocke ) Division
sections shall have 60% minimum penetration, All welding or a retaining wall lighting bracket, hond hole shall be on ITexas Department of Transportation Standard
Structures are designed to support two 12° luminaire shall be in accordonce with AWS D1.1, Structural Welding -hlfoffu:hsuge of the pole, at a height that will
mast arms ond luminaires. Mast arms are designed to Code-Steel. clear e barrier.
support a 60-pound luminaire having an effective . . .
projected area of 1.6 square feet. 7. Two-section poles joined by circumferential welds will 11. The flnlsheg pole shall have a smooth, uniform f|n|§h free ROADWAY
not be permitted, unless otherwise shown on the plans. of pits, blisters, or oﬂjer' defects. Scratched, chipped, AT
Fabrication shall be in accordance with the Specifications Poles may be fabricated in two sections and field- and other damaged galvanized areas on poles and mast ILLUMIN ION
and with the details, dimensions, and weld procedures assembled by the lap-joint method. The two sections ngs shall be repaired in accordance with Item 445, POLES
shown herein. Do not submit shop drawings for roadway shal |l telescope together with a lap length of not less "Galvanizing. "
illumination pole assemblies fabricated in accordance than 1-1/2 times the shaft diameter at the lap joint. 12. Pole I th is b g 56" luminoi . 4 £t
with the details, dimensions, and weld procedures shown . Pole leng is based on a -G uminaire arm rise,. te
herein. Weld reférences cal I’for preapproved weld 8. Alternate material equal to or better than material Iumunolre arms have a 2’ -6" rise. A [._)ole wi 1-h"4 f+. luminaire R l P (2) - ] 9
procedures which the Fabricator must obtain prior to specified may be substituted with the approval of the arms w: 11 ho¥g onhoc_:'rggl Toun‘rmg he*lrﬁm 3|-oI Ieiﬁ Ihon ﬂ;e
fabrication. Materials, fabrication tolerances, and Engineer. nominal mounting height. Increasing the pole leng o mee = r1p-19.dgn o o o o
shipping practices §hc_ll'l rpee’r the requirements éf +hesg . . . . the norpmol _moun+|ng height is ol lowed, but unnecessary unless O TB0T doruary 2007 o sm‘ — ‘ e
sheets and the Specifications. In the absence of specified 9. Lubricate and tighten anchor bolts, when erecting shge otherwise directed by the engineer. TSI
fabrication tolerances, dimensions shall be within the base poles and concrete traffic barrier base poles, in B 1027/ 01| 023,ETC. | FM 570,ETC.
tolerances generally obtainable in normal fabrication accordance with Item 449, "Anchor Bolts." 13. Erect transformer base poles in accordance with sheet RID(1). 12-19 DIST COUNTY SHEET NO.
practice. BWD EASTLAND 68
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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.

DISCLAIMER:

2:58:51 PM
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DATE: 7/5/2023

FILE:

LT

NOTES:

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 % x 3" 1 }gNC ‘chpped /N 5" Approx. BN where the drawings do not specify a particular ASTM
) — Approx. Hole reads Y n designation.
~ A in Pole .
Strut R % "x 2" Mi Z g" [Min. straight g (® A576 must be suitable for forging and also meet
ru 16~ X n. & 2" M length I — — minimum tensile strength of 65 ksi, minimum yield of
/ axX. ‘ € — '&"J 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
h . I .~ Yo ials may
o 2 %" 0.D. Y galvanized metal cap Smooth g 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 PER SIMPLEX FITTI POLE SIMPLEX DETAIL® B B aeired 1o e Sore wioh e otner
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 /2" Dia. x 12 . materials must be submitted to the Department
. LA-1 A325 Bolt(® 5" Approx. for approval.
. Vs [/ 1 %" Dia.
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 Nl g 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
. 0" (Arm only)
Pole Simplex 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 TL Y
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" 11°-6" 5'-6" y
8" 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 s”,;",’,ﬁ,’g:’d
. ’ 2 B
or Aluminum Stainless Steel e S N T;b? Thk.
Set Screws - - L */e
/ (3 Req’d) \ ROADWAY
L (2) Y/4"-20 UNC
5 o Heod e ILLUMINATION
I
"J" or "C" Hook - N
for wiring ond ﬁ%e | Screws POLES
Eondl ing '/Iz G dido. 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 A-A ©7Tx00T  January 2007 CONT | SECT JOB HIGHWAY
. REVISIONS 1027| 01| 023,ETC. | FM 570,ETC.
DIST COUNTY SHEET NO.
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No warranty of any

TxDOT assumes no responsibility for the conversion

TRANSFORMER GENERAL NOTES:

BASE TABLE 1. For mounting heights between those shown in
the table, use the values in the table for
- (4) Hex Head (H.H.) TOP BTM. ’ . .
Thick L1 Tupe Thk] 1" LP-1 Bolts with H.H. Nut, YPE | 5% | B.Co the larger mounting height.
Ve Ye Flat Washer, Lock
7 7 7 Washer, & A 13" 14" 2. All breakaway bases shall meet the breakaway
Connecting Washer requirements of the AASHTO Stondard
Baseplate R o Specifications for Structural Supports for
Boselote LP-2 >—%Tube W‘E Mast Arm(s) B 15 17 Ya Highway Signs, Luminaires ond Traoffic Signals,
Thk. 6th Edition (2013) and Interim Revisions
Dim. B Ilaol/lz’r H%IIOe. gzggsfggger Baseplate thereto, and shall have been tested by
} (4 Req’ d) Trans former FHWA-approved methods. All bases shall have
| [ Base Detail)
4%
D @ +

LP-1

Thick

Tube
Thk.

£ Handhol e\\‘
-~ - B

V2" thk Lock
LP-2 Hold-down Washer
Washer

been structurally tested to resist 150% of
the design moment.

Bolt
Circle

¢ Mast

[}
|

[ -4 3. Transformer bases shall be cast from aluminum,
o Arm(s)
(%2}

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
Arm(s) lock washers, four flat washers,ond connecting
ond hold-down washers as recommended by the
manufacturer, galvanized to ASTM A153 Class C
, DETAIL A or D, or B695 Class 50, shall be provided with
each transformer base for connecting the pole.
SHOE BASE CONCRETE TRAFFIC \ Bolts shall be ASTM A325 or approved equal.
Rodiused or Lock Nuts shall be ASTM A563 grade DH galvanized.
BASEPLATE BARRIER BASE BASEPLATE Chamfered Washer Flat
SHOE BASE BASEPLATE TABLE Corners Washer 4. Bases shall be stamped, incised or by other
L L approved permanent means, marked to show
TRTIETe —— CONCRETE TRAFFIC BARRIER TRANSFORMER B fobr footor s name or 1090, ond model number.
(::Erln?:uﬁ) CIRCLE | SQUARE | THICK | "WrAMETER E— BASE BASEPLATE Such information shall be placed in o readily
HEIGHTS | POLE DIA@ DIM. A DIM. B seen location, inside or outside the base,
20" - 39 13" 13" 1 V" 1" (hominal) : : : Connect ing but shall not be placed on the door.
. " " 1/ 1w . . n " 1/, n " 1/
40 15 15 Rz 1% 28 38 ° 1"tV 10" Ya Washer 5. Doors for transformer bases shall be made of
50" 15" 15" 1 Yo" 1 Yo" 48° 10 Yo" 7" Vo 13"+ Uy plastic, fiberglass or other non-metallic
TRANSFORMER BASE BASEPLATE TABLE DETAIL B material approved by the Engineer and shall

Dim. A

0O

Pole Base
Dia. +/"

Bolt Circle

——

& chdhole/l'-v‘2 B

Bolt Hole
Diameter

Radiused or PR Ym Pole Base
Chamfered 1'-5 % Dia. +Yg"
Corners

I~

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

2:58:51 PM
T: \BWDDSGTEAM\_Design Projects\East1and\1027-01-023 FM 2214 @ FM 570 of ¢higestonpardrteotiern fppadde]a. f@ed NgARSIGASSEERT OruMPMeddDrasuyt ina)froo, dhm use.

DATE: 7/5/2023

FILE:

lf‘lOEU[NGLITNSG BOLT | square | Tick |CONNECTING| BOLT HOLE | TRANSFOMER be attached with stainless steel screws or
thomina1) | CIRCLE BOLT DIA. | DIAMETER | BASE TYPE Top Bol+t bolts. Transformer bases shall be cleaned
Anchor Bol+ (A.B.) Dia. 20°- 39'| 13" 13" T Var - 1 Var A Circle ) by grit blast cleaning after heat treatment.
L. o . - - - T e ™ (B.C.) Certification by the monufacturer of heat

Minimum '4" Thick . 40 5 5 1Y 1'% 1Y B treatment shall be furnished with transformer
(4) Anchor Bolts with 1]: 50° 15" 15" 12" 1 1" B bases. The certification shall show the metal
(2) H.H. Nuts, (2) Flat alloy and temper and that the base meets those
Washers and (1) Lock requirements, chemical and physical. The
Washer at top per bolt certification shall also show the material ASTM
with upper end galvanized
at least 11",

sz "

1 V"
Dia.

Minimum 4" Thick

specification. Transformer bases shall be cast
\ with a removable tab bar for moterial testing.

30"

N
m| o
Template (4)~1 4" Anchor Bolts :EH . Some bars may have been removed by the
% :—'Hh(%) H.H. Nuts, (2) :V' Anchor Bolt (A.B.) Dia. TOP PLAN manufacturer for testing.
Minimum 3% " Thick - lat Washers and (1) L P e 1/, . .
1]: . Lock Washer at top 2 o Minimum Y4" Thick - NOTES:
B per bolt with upper = |, (4) Anchor Bolts with
end galvanized at Q ") (1) H.H. Nuts, (1) Lock @ Anchor Bolt Templates do not need to be
least 12", o Ll Washer and (1) /" galvanized.
Hold-down Washer at top . .
(8)H. H. Nuts Minimum 3/8" Thick - per bolt with upper end — @ Pole diameter before ovalized.
galvanized at least 9 5",
e remrote ANCHOR BOLT FABRICATION
Diameter (8)H.H. Nuts . .. . TOLERANCES TABLE
. H. 1.2 % 1 %" Dia. Minimum 3" Thick -
Center Hole 4 Yy — Bolt Hole %: T Bottom DIMENSION TOLERANCE
. Py V. Bolt "
Diameter of  — - fff C?rcle Length + Yy
©r_— —0 “—Provide Bottom (B.C.) Threaded length "
Nuts for < i i
12"X 7" Center ) 8" A . BOTTOM PLAN Galvanized length (if required) A
. C_@" tal lat 4
2x Anchor Bolt Opening L——J’ 6 (8)H.H. Nuts éﬂfy_a arron
Diameter Bolt Hole Di TEMPLATE Access Door
o ole Dia.
B<_>|1- Circle Approx. 9"x 11" SHEET 4 OF 4
Diameter |D°.?r Fastener gco Traffic
CONCRETE TRAFFIC BARRIER Center Hole /a"-20UNC x 1 . Division
Diameter Hg.d Bol+ ex ~see I Texas Department of Transportation Standard
BASE ANCHOR BOLT ASSEMBLY Head Bo See b
SHOE BASE
ANCHOR BOLT ASSEMBLY Iransformer ROADWAY
2x Anchor Bolt
Diameter _ ILLUMINATION
Bolt Hole Dia.
[y
SHOE BASE ANCHOR BOLT ASSEMBLY TABLE TRANSFORMER BASE ANCHOR BOLT ASSEMBLY TABLE 420pple?aUl1%ru POLES
MOUNT ING BOLT MOUNT ING BOLT hole for See
A. B. CTR. HOLE | BOLT HOLE A. B. CTR. HOLE BOLT HOLE grounding H
HEIGHTS | pia. | CARCLE | DIAMETER | DIAMETER HEIGHTS 1 piar [ CIRCLE | DrAMETER DIAMETER TRANSFORMER BASE Detail A RIP(4)-19
(nominal) DIAMETER (nominal) DIAMETER -

ML S : — et - : — ANCHOR BOLT ASSEMBLY ELEVATION TENRITAT ES N (R
20" -39 1 13 11 1 /IG 20°- 39 1 14 12 1 /IG ©TxDOT January 2007 CONT | SECT JoB HIGHWAY
40°-50" [1 V4| 15" 12 Voo 7 40°- 50° [ 1 Ve | 17 V" 14 ¥ 1 %% " TRANSFORMER BASE e 1027/ 01} 023, ETC. | FM 570, ETC.

DIST COUNTY SHEET NO.
DETAILS 271 BWD EASTLAND 70
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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.

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 ? ~| 3

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 Cobin?+ 5/8" X 8 Ground Rod———»]

11. Provide clearance as shown above the sidewalk or pavement grade at the edge and/or Electrical /Copper Clad ad

. . Service(See Note 7)
of the road. When a 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.

3:32:03 PM
T: \BWDDSGTEAM\_Design Projects\East1and\1027-01-023 FM 2214 @ FM 570 of ¢thigestpnpardrteotien fppadde]a. f@ed NGARSIGNASSEERT OruAPMEIdDasPbhing.fagm its use.
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FILE:

FRONT SIDE

tibite T | o e
onductors onductors :
— \\ﬂ ‘ : conewet ;ﬂo Opg;’gfggns
/ ; R B | / I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
From - e ] ‘ To Flashing
F lasher | | oocone
i ; 7 : < | ] === ROADSIDE FLASHING
— o | o | BEACON ASSEMBLY
e |t J
Conductor RF BA- ] 3
NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS e
NON = FUSED BREAKAWAY ELECTR I CAL CONNECTORS EXPLODED v I Ew 5-03 ]2_04REVISIONS ID(I)SZT-{ 01 OZ?JUNE_:C. FM SZ:)E'ETENTOF'
10:93 v BWD EASTLAND 71
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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 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
Electrical (See Note 9)

. . . Connectors
thick plastic sheet and connect together. Plaoce a plastic cover (battery (See Note 10

bell jar) over the top of each battery ond secure the bottery bell jor and detail) (ﬁ
i
=)

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

Strap

11. Install the botteries in o battery box. Place the batteries on o ¥g "

Min. (See Note 13)

7 -0"

rf ~—Frangible Pedestal
See Note 16 Pole Base

to the battery with a strap. The batteries, bell jars, straps and ¥ "
15" Flush (0,+1/2") . {
(See Note 9)
r

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.

7 -0"

T T e

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

apron. (See note 12) base - 4 Ea.

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.

35 PM
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Insulated
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— \\7 : - : ] am =[] = T SOLAR POWERED ROADSIDE
From ‘ S 1 R 1 ‘

Insulated

From 5 5 Copines ‘ ‘ | ‘ FLASHING BEACON ASSEMBLY
Box LINE LOAD DE TAlLS
Breakaway Bese —
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No warranty of any

TxDOT assumes no responsibility for the conver-

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

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 [ po” [BOLT [\ o LOAD TYPICAL APPLICATION Foundation Design Loads. LOCATION | N | FDN NO. (FEET)
DIA |VERT | SPIRAL biows/ft BOLT | (icgi)| CIR [§\SHOR TMOMENTISHEAR @ Foundation Design Load " IDENTIFICATION TYPE| Ea
BARS 10 15 40 DIA DIA K-f+ | Kips oundation Design Loads are € /ft. 24-A | 30-A | 36-A| 36-B | 42-A
Pedestal | destal ted al lowable moments and shears at
24-A 24" | 4- %5 |#2 at 12" 5.7 5.3 4.5 Y 36 [12 %| 1 10 1ol pote, pedestal mounte the base of the structure. 137+07 10 [24-A] 1 6
- . . 141+80 10 |24-A] 1 6
30-A 30" 8- #9 |[#3 at 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 130+95 10 [30-A] 10
36-A 36" 10- #9| #3 ot 6"| 13.2 12.0 9.4 1 " 55 19" 2 131 : . ° < P of location and type. Quantities are -
a 3 5 [30° strain pole with or without luminaire. for the Contractor’s information only. 133+55 10 |30-A] 1 10
Mast arm assembly. (see Selection Table) @ 0+97 10 [30-A] 1 10
36-B 36" - | 15.2 13.6 10.4 2" 55 21" 2 7 Strain _pole taller than 30’ & strain Field Penetrometer reodings at a depth _
12- #9|#3 ot 6 190 pole with mast arm of opproximately 3 to 5 feet may be 3+14 10 |30-A 1 10
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.
® If rock is encountered, the Drilled
Shaft shall extend a minimum of two
diameters into solid rock.
FOUNDATION SELECTION TABLE FOR STANDARD MAST Traffic Signal Pole Egcérlncllcl) Iggg;pgoiz-r[.)grs’ignggErI’Zrore
W | ]
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.
> MAX SINGLE ARM LENGTH 32 48’
58 24" x 24’ c ANCHOR BOLT & TEMPLATE SIZES
e 28° X 28" o BOLT |@sBoLT| TOP [BOTTOM [ BOLT Rz R
I"’ MAXIMUM DOUBLE ARM 32° X 28° 32° X 32° 3 IN LENGTH | THREAD | THREAD | CIRCLE
a | LENGTH COMBINATIONS 3 B " w
$2 36" X 36 . ¥ 1 -6" 3" — 12%" | 1% 5 %
g= 40" X 36° o T | 3 -an 5" 2 17 To" 7
44’ X 28’ 44" X 36’ 2 1 ¥ 3°-10" ™ 4 Y, 19" 11 Y 7"
= MAX SINGLE ARM LENGTH 36" 44" o 2" 4’ -3" 8" 5" 21" 12 V" 8 Yo"
ga 24' X 24° = 2 V" 4 -9" 9" 5 VZ.. 23" 13 3" 9 Vu"
. . |
aa 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 12 | 40
= 247 x 36 embedded shaf+t. .
Ignore the top 1° of soil. Condui+ ‘
EXAMPLE: . GENERAL NOTES:
. . . Steel Template — $ .
I'gngBgrgﬁhsﬂggégg L/pu)n;:_losgeggz g?;”ﬁ?:ﬁm Span Wires with holes /i " greater (\ B " Design conforms to 1994 AASHTO Standard
another arm up to 28° .. than bolt diameter Specifications for Structural Supports for
k::lmlrzgé:?onol) Highway Signs, Luminaires ond Traffic
2. For 100mph design wir_ﬂd speed, foundation e o Spiral Signals and interim revisions thereto.
36-A can support a single 36° mast arm. Egggroggggr ':3!:5 to I T Reinforcing steel shall conform to Item 440,
" - 9 " . 4 "
Groutor Sieel Sway C locotions using #3 vertical Reinforcing Steel™.
! —1 Sway Cable Anchor bolts to be bar or #6 copper Bars wen
Top Template Heavy Hex 8 approximately oriented jumper. Mechanical . Concrete shall be Class "C".
® Nut (Typ) E so that two bolts are in connectors shall be UL Bolt Circle Threads for anchor bolts and nuts shall be
g0 2 Flat Washers 2 tension from the Span :Ag;ggng: concrete = Diometer rolled or cut threads of 8UN series up to 2"
s per Anchor Bolt : Wire 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 Vs of Galvanized nuts shall be tapped after galvanizing.
bolt shank shall hel - .
c [ v ® Anchor bolts that are larger than 1" in diometer
£ - TYPICAL STRAIN POLE = DrngI above e shal | conform to "alloy steel" or "medium-strength
c d ASSEMBLY I=| concrere 02 mild steel” per Item 449, "Anchor Bolts". Anchor
9 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
L J LJ . . . | teel
s 8 BU . ) = U %E,SL.’Q?; Stee wEJ thread length plus 6" for all anchor bolts unless
g §8|= Type 1 [] M &M ’ {Temporary) %¢ otherwise noted. Exposed washers and exposed nuts
o = = Fi e shall be galvanized. All galvanizing shall be in
518 oifl: + Type 2 *€d Arp, . o1 © accordance with Item 445, "Galvanizing".
g NI £ amp | Len th ggnd$|+f(5e§'Lcy$u+ & H2
3] - a - eets for diameter. .
g cSla R=d— o . _ H C Y Templates and embedded nuts need not be galvanized.
< 92 LD"‘C'?'.’eSg)' . ILSN 2;'6? 9s dlrec]:-red t;y \ Lubricate and tighten anchor bolts when erecting the
Zuja rneny min. Supporting ree _Ir:gcljr)weer. or structure in occordance with Item 449, "Anchor Bol+ts".
3 A Arm Luminaire ) qu! wlE Anchor £
Arm (optional) = I 5
1yt Min ‘ I . 7 r Bolt o
2 Sides \ c Vertical Bars (See Circular 92 R ‘
Circular Steel Bottom Template (Typ) I ° Design Table for size Steel .8 St OF TeEM, Texas Department of Transportation
(Omit bottom template i [ & number), Template o= o RN y 4 Traffic Operatlons Division
for FDN 24-A) o, =% 2
[o] [ "
HOOKED ANCHOR NUT ANCHOR c _ 1/_’ \g ;,** _.‘;l“
+ 3] o ,....'....-....---...........'....‘
(TYPE 1) (TYPE 2) : ciral. 3 1ot turne E o2 5" JASON W, SCANTLING 7 TRAFFIC SIGNAL
, = frovgremenseentes e
A H T A Y = top & 1 flat turn ol :
NCHOR BOLT ASSEMBL | bReim (8% 08hen 38 e 96633 O/ POLE FOUNDATION
§ Table for size & pitch) g~ %'-UGENS‘-Q @,".
- - i = SNy e~
© in Drilled o MANART TS-FD-12
~ Lal H ll
®orient hor bolt h | > Vertical bars may rest Shaft Dia /E
with the fixed arm directfon to B O o T O e e ELEVATION A R G Y R N R T C
inSUfe 'H'\G('; *Wg b(d)HI'S (Gjre in TYPICAL MAST ARM g 1o do so when —_— 5% REVISIONS CONT |SECT JoB HIGHWAY
ension under dead load. + 19
concrete is placed. 12 1027|01 023 FM 570, ETC.
ASSEMBLY FOUNDATION DETAILS 08/07/2023
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...\Signing\SIGN DETAILS.dgn

7/5/2023

DATE:
FILE:

Deputy

Kenneth Malthy
Memorial Highway

405 ke 39 2k 505
52—k 25, 71k 359 52—
Lzl g ek i Lard
5

23" Radius, 0.8 Border, While on, Brown;
"Daputy”, CleariawHwy-3-W; "Kenneth Maltby", Glean/iewHwy-3-W: "Memorial Highway', ClearviewHuy-3-W:

fs*ga%#s#a#s#ﬁﬂ

10
(=67 65. T 139"['710.6*‘1‘76;'

Desdemona 16

Stephenville 38

kg 714 dsad—12— kg

D2-2 8in;

1.9" Radius, 0.8" Border. White on Graen;
"Desdemona”, ClearviewHwy-3-W; "16%, ClearviewHwy-3-W,;

1.9" Radius, 0.8" Border, White on Green,
"Stephenville”, ClearviewHwy-3-W; "38", ClearviewHwy-3-W;

96633

07/06/2023

FM 570,ETC.
SIGN
DETAILS

©3023 ‘

I exas Department of Transportatio%

CONT | SECT JoB HIGHWAY
1027| 01| 023,ETC. | FM 570,ETC.
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REQUIREMENTS FOR INDEPENDENT MOUNTED

REQUIREMENTS FOR BLUE, BROWN & GREEN

GENERAL NOTES

1. Signs to be furnished shall be as detailed elsewhere in the plans and/or as
shown on sign tabulation sheet. Stondard sign designs and arrow dimensions

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.

T: \BWDDSGTEAM\_Design Projects\Eastand\1027-01-023 FM 2214 @ FM 570 of ¢Digesonparerteothen (pdiaided. f Ped NGARSIGNIGSHERS i5n PGSR (Bpu] Bingyrfrom its use.

DISCLAIMER:

3:02:39 PM

DATE: 7/5/2023

FILE:

ROUTE SIGNS

D AND I SER I ES GU I DE S I GNS can be found in the "Standard Highway Sign Designs for Texas" (SHSD).

2. White legend shall use the Clearview Alphabet. The following Clearview fonts
shall be used to replace the existing white Federal Highway Administration
(FHWA) Stondard Highway Alphabets, when not specified in the SHSD, or in the

SHEETING REQUIREMENTS plans.

USAGE COLOR SIGN FACE MATERIAL 2 Ez;x
BACKGROUND WHITE TYPE A SHEETING SHEETING REQUIREMENTS D CV-3W
BACKGROUND ALL OTHERS TYPE B OR C SHEETING USAGE COLOR SIGN FACE MATERIAL E Cv-4w
LEGEND & BORDERS WHITE TYPE A SHEETING BACKGROUND ALL TYPE B OR C SHEETING Emod [CV-5WR
LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM LEGEND & BORDERS WHITE TYPE D SHEETING . F. e

3. Route sign legend (ie. IH, US, SH and FM shields) shall use the Federal

LEGEND & BORDERS | ALL OTHERS TYPE B or C SHEETING ;ESEEB{;RSYMBOLS ALL OTHERS TYPE B OR C SHEETING Ic-l):_gr;\)uay Administration (FHWA) Standard Highway Alphabets B, C, D, E, Emod

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

5. Independent mounted route sign with white or colored legend and borders

shal |l be opplied by screening process with transparent color ink, tronsparent
M"_E colored overlay film to white bockground sheeting or cut-out white sheeting
to colored background sheeting, or combination thereof. White legend, symbols
and borders on all other signs shall be cut-out white sheeting applied to
colored background sheeting.

NORTH
/ INTERSTATE \

6. Information regarding borders and radii for signs is found in the "Standard
Highway Sign Designs for Texas". Dimensions shown and described for borders
and corner radii on parent sign are nominal. Borders may vary in width as
much as 1/2 inch. Corner radii above 3 inches may vary in width as much as
1 inch. Borders ond corner radii within o parent sign must be of matching

‘ ‘ widths. The sign area outside the corner radius should be trimmed or rounded.

7. Sign substrate shall be any material that meets the Departmental Moterial
Specification requirements of DMS-7110 or approved alternative.

8. Mounting details of roadside signs are shown in the "SMD series" Stondord
Plon Sheets.

[ DEPARTMENTAL MATERIAL SPECIFICATIONS

SCENIC NORTH

Square Feet Minimum Thickness
# Less than 7.5 0.080

7.5 to 15 0.100

ALUMINUM SIGN BLANKS DMS-7110

SIGN FACE MATERIALS DMS-8300

ALUMINUM SIGN BLANKS THICKNESS

|| Greater than 15 0.125

The Staondord Highway Sign Designs for Texas (SHSD)
can be found at the following website.

http://www.txdot.gov/

52223‘,® Traffic
= Operations
I Texas Department of Transportation s",;‘;’,ﬁ,’;’:’d

< Lockhart <= Austin

State Park Garfield =»
| ] | ]

TYPICAL SIGN
REQUIREMENTS

TSR(3)-13

FILE: tsr3-13.dgn DN:  TxDOT |cks TxDOT |ow: TxDOT |ck: TxDOT
TYPICAL EXAMPLES TYPICAL EXAMPLES ©1o5 otoner 2005 | eon R oy
REVISIONS 1027/ 01| 023,ETC. | FM 570,ETC.
12-03 7-]3 DIST COUNTY SHEET NQ.
9-08 BWD EASTLAND 75

L3 J




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

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

AND SYMBOLS

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 ALL OTHER TYPE B OR C SHEETING

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

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.

DISCLAIMER:

DEPARTMENTAL MATERIAL SPECIFICATIONS

SCHoOL ALUMINUM SIGN BLANKS DMS-7110
SPEED SIGN FACE MATERIALS DMS-8300
LIMIT

WHEN The Standord Highway Sign Designs for Texas (SHSD)
FLASHING can be found at the following website.

http://www.txdot.gov/

TYPICAL EXAMPLES TYPICAL EXAMPLES

52223‘,® Traffic
= Operations

3:03:12 PM

T: \BWDDSGTEAM\_Design Projects\East|and\1027-01-023 FM 2214 @ FM 570 of ¢Digesonparerteothen (pdiaise . f Pe d NGARSIGNIGSHERS iRjn PHITISR r£p] Bingyfrom its use.

DATE: 7/5/2023

FILE:

. 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
TYP R HEET
LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM BACKGROUND YELLOW GREEN E By OR Cpy SHEETING REQU l REMENTS
LEGEND & SYMBOLS ALL OTHER TYPE B OR C SHEETING kﬁgEg%ggEgERs 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 1027 01/ 023,ETC. | FM 570,ETC.
12-03 1-13

DIST COUNTY SHEET NO.
9-08
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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.

DISCLAIMER:

3:03:48 PM
T: \BWDDSGTEAM\_Design Projects\East|and\1027-01-023 FM 2214 @ FM 570 of ¢Digesonparerteothen (pdiaised. f Ped NGARIGNIGSHERS ijn PGSR (Bpu] Bingyfrom its use.

DATE: 7/5/2023

FILE:

ARROW DETAILS SIGN BLANK PUNCHING DETAILS FOR ATTACHMENTS WHEN SPECIFIED
TO BE TYPE A ALUMINUM SIGNS
for Large Ground-Mounted and Overhead Guide Signs (FOR MOUNTING TO GUIDE SIGN FACE)
6" "y" NO. OF EQUAL SPACES 6" R=3"—
I I | 4 [) (<] (<] [<) AIZ
6"
| J,
3 EQUAL | JJ
A SPACES T |
° Y% " Holes °
1] /.
[o] [o] o o o o 12"
— 2| “X" NO. OF EQUAL SPACES (_)|2..
o 2" r h
Type A Type B E-3 E-4 Down Arrow i
TYPE LETTER SIZE USE AJCIDILE
A-l 10.67"U/L d 10"C %6 2 > Ve
- . an 9PS | Single a8 [ 28 [ 20 | 13
A-2 | 13.33"U/L ond 12'Caps | Lane NOTE — . a Sign Size ny Doive w | x
A-3 16" & 20" U/L EXits SSrandard Hignwoy Sign Designs. for - 24x24 2 a | 24| 4
B-I | 10.67"U/L and 10"Caps |y tiple Texas” manual. 24" max. )L_ 30x24 3 4 6 | 5
B-2 13.33"U/L and 12" Caps Lane / N lo ° 36x36 3 4 48 6
B-3 e oo Exits /@3 T
16" & 20" U/L 45x36 4 3 24 3
v~ ONLY
Holes y 48x48 4 3 36 14
CODE USED ON SIGN NO. The Standord Highway Sign Designs for Texas (SHSD) o 0 y 60x48 5 3 48 5
E-3 E5-laT can be found at the following website. A
E-4 ES-IbT http://www.txdot.gov/ EXIT ONLY PANEL
MOUNTING DETAILS OF ATTACHMENTS TO GUIDE SIGN FACE ARROW DETAILS
("EXIT ONLY" AND "LEFT EXIT" PANELS, ROUTE MARKERS AND OTHER ATTACHMENTS) for Destination Signs (Type D)
9 12
Guide sign
Attachment Zg::gr{g;nd &
sion (174" nut
sheeting——— ~ —/cnd bolt
| | /Shee'r metal
screw "
Attachment —gz ( AR\ g.lgr?l?num ~ [~ Lock washer
heet i " i
most be cut 2‘.351?,1% Wosher Type A sion \Wcsher Standard arrow Stondord orrow
at panel Type A sign — = — +o be used with to be used with
joints 6 inch letters. 8 inch letters.
— O gco Traffic
Operations
I Texas Department of Transportation s”,;",’,ﬂgi’d
TYPICA
DIRECT APPLIED ATTACHMENT SCREW ATTACHMENT NUT/BOLT ATTACHMENT ICAL SIGN
REQUIREMENTS
NOTE:
1. Sheeting for legend, symbols, and borders must be cut at panel joints. NOTE: TSR (5) - ] 3
2. Direct lied attachment si i b bsidi to "Alumi si " e uminum i FILE: +sr5-13, dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
Direct apeied gttosment oigns will be swbsidiory fo “Aluminum Signs Furisn Type 4 Slumirun algn ovsccments enty QT Gctober 2007 | o o v T e
paid for under "Aluminum Signs”. 12-03 7-13 ID?SZT-{ o1 OZ?JUNE:C' FM SZ?E':IOC
9-08 BWD|  EASTLAND 77
3




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.
Design\Standards\Signing\SMD (GEN) -08. dgn

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

3:14:35 PM
FILE: T:\BWDDSGTEAM\xDesign Projects\East1ond\1027-01-023 FM 2214 @ FM 570 - Curve & Intersection Upgrade\d.

DATE: 7/5/2023

(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 1 min
Anchor | 6 ft min —
Tye Non-breakaway 0 to 6 ft Greater
UA = Universal Anchor - Concreted (see SMD(FRP) and (TWT)) portion of 7.5 $1 mox than 6 ft | 5 f‘,r mox
UB = Universal Anchor - Bolted down (see SMD(FRP) and (TWT)) suppor t Travel 7 0 £t min * Travel - 7 0 Ft min x 7.5 ft mox
WS = Wedge Anchor Steel - (see SMD(TWT)) (i.e., stub). " . Lane ﬂ . Lone ﬂ + 7.0 ft min «
WP - Wedge Anchor Plastic (see SMD(TWT)) s S Trovel A 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 —
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 undercarriage snogging, ony - - - - 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 Iine with the centerline of the roodway. 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 minax —=—y HIGHWAY 2 £+ minsx HIGHWAY ERa /
posts should be located / Y / \ INTERSECTION INTERSECTION Poved Shoulder -
within a 7 ft. circle. L 0 o e o ol AHEAD AHEAD | — T T T
‘ 1 \ /I Edge of Travel Lane
\
- / R \ 7 ft.
-7 T~ \ 7 ft, - N N i / )
- N \ diameter / - N N dlgme'rer 4 GUC.ll’d 7.5 ft max 7.5 ft mox - - - - -
/ . s 4 circle -~ Rail . Concrete .
/ N N L circle - / N SO - Travel 7.0 ft min » Travel Borr jer 7.0 ft min »
\ -~_ - / \ Lone ﬂ { Lane ﬂ {
,‘*‘ \ | \ Not Acceptable R =
o 6 | o 5 | Paved Paved ===
| 7 t | Shoulder Shoul der
\ \
/ /
A T ft / | LAY / BEHIND GUARDRAIL BEHIND CONCRETE BARRIER
\ diameter V) N\ diameter ,
N _ circle .~ Not Acceptable N _ circle Not Acceptable *¥Sign clearance based on distance required for proper guard rail or concrete barrier performance.
- - —
=== -~ * 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) @ minimum of 7 to g 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 [Slgn 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
\ ] il —Nut, lock — _— 3 components and Wedge Anchor System components.
=4 = washer 1
U Wnen a supplemental plaque 6 The website address is:
Trovel or secondary sign is used, http: //www. txdot. gov/publ ications/traf fic. htm
the 7 ft sign height is 7.5 ft max : . .9 .
Sign measured to the bottom of 7.0 ft min *
[ ~—— Nut, lock Clamp the supplemental plaque
F washer Shou | der or secondary sign. Travel
A N ! K =t
Sign Panel ylon washer, flat P
%' washer, lock washer, CURB & GUTTER OR RAISED [SLAND Paved Texas Department of Transportation
nut Shoul der I Traffic Operations Division
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, Clamp Bolt Sign Panel g2t 2ft by rocks, woter, vegetation, forest, SIGN MOUNTING DETAILS
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 where g lateral restriction A T TA
back-to-back, use @ 5/16-18 UNC galvanized hex Aooroximate Bolt Lenaih prevents the minimum horizontal clegrance GENER L NO ES & DE ILS
head per ASTM A307 with nut and helical-spring lock Pipe Diometer pp! 9 from the edge of the trovel lone, 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 3172 31/2 or 4" Face of 7.0 ft min = Face of *x% Post may be shorter if protected by ©7xp0T July 2002 DN TXDOT \C“ TXDOT \DW= TxpOT \C“ TXpoT
3" nominal 31/2 or 4" 41/2" Curd ” | Curb guardrail or if Engineer determines the 9-08 REVISIONS CONT [SECT JoB HIGHWAY
Sign clamps may be either the specific size clamp T s i — 3 post could not be hit due to extreme 1027/ 01| 023,ETC. |FM 570,ETC.
or the universal clamp. slope. DIST COUNTY SHEET NO.
BWD EASTLAND 78
20A




No warronty of any

TxDOT assumes no responsibility for the conver-

sion of this standard to other formats or for incorrect results or damoges resulting from its use.
Design\Standards\Signing\SMD (SLIP-1)-08.dgn

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

t+s\East 1ond\1027-01-023 FM 2214 @ FM 570 - Curve & Intersection Upgrade\4.

jec

3:15:16 PM

\BWDDSGTEAM\*Design Pro

7/5/2023

T

DATE
FILE

TRIANGULAR SLIPBASE INSTALLATION GENERAL REQUIREMENTS

Bolt
Keeper Plate

5/8" structural

bolts (3), nuts

(3), ond washers

(6) per ASTM A325

or A449 and

galvanized per

[tem 445 "Galvonizing.”
Bolt length is

21/72".

4" Mox.

SO NS

stb |

374 " diometer hole. ———,

Provide a
7" x 1/2" diometer
rod or #4 rebor.

Class A concrete 44*\\\\\\‘,

Non-reinforced
concrete footing
{shall be used

elsewhere in the

plans). Foundation
should take approx.
2.5 cf of concrete.

unless noted AAﬁ\\\\" '

Post
10 BWG Tubing or

= Schedule 80 Pipe
(See General Note 3)

AW

SIip Base
D
]
Washers
if required by
monufacturer

36"

12" min.
24" mox.

ST §

12 bie

SM RD SGN ASSM TY XXXXX (X)SA(X-XXXX)

NOTE

There are various devices approved

for the Triaongular Slipbase System,

Plegse reference the Material Producer

List for approved slip base systems.

http: //www. txdot. gov/business/producer |ist.htm
The devices shall be installed per
manufacturers’ recommendations.

Installation procedures shall be

provided to the Engineer by Contractor.

CONCRETE ANCHOR

6" min —=
to edge

T 1] ] or joint

5/8" diaometer Concrete Anchor -
8 ploces {embed a minimum of

5 1/2" ond torque to min. of
50 ft-1bs). Anchor may be
expansion or adhesive type.

Concrete anchor consists of 5/8"
diameter stud bolt with UNC series
bolt threads on the upper end.
Heavy hex nut per ASTM A563, and
hardened washer per ASTM F436. The
stud bolt shall have @ minimum
yield ond ultimate tensile strength
of 50 ond 75 KSI, respectively.
Nuts, bolts ond washers shall be
galvanized per I1tem 445, "Galvaniz-
ing." Adhesive type anchors shall
have stud bolts installed with Type
111 epoxy per DMS-6100, "Epoxies
and Adhesives." Adhesive anchors
may be loaded after adequate epoxy
cure time per the manufacturer’s
recommendations. Top of bolt shaoll
extend at least flush with top of
the nut when installed. The anchor,
when installed in 4000 psi normal-
weight concrete with a 5 1/2"
minimum embedment, shall have a
minimum al lowable tension and shear
of 3900 and 3100 psi, respectively.

GENERAL NOTES:

1. Slip bose shall be permonently marked to indicate manufocturer. Method, design, and location of
marking are subject to approval of the TxDOT Traffic Stondards Engineer.
2. Material used as post with this system shall conform to the following specifications:
10 BWG Tubing (2.875" outside diometer)
0.134" nominal wall thickness
Seamless or electric-resistance welded steel tubing or pipe
Steel shall be HSLAS Gr 55 per ASTM A1011 or ASTM A1008
Other steels may be used if they meet the fol lowing:
55,000 PSI minimum yield strength
70,000 PSI minimum tensile strength
20% minimum elongation in 2"
Wall thickness (uncoated) shall be within the range of 0.122" to 0.138"
Outside diometer (uncoated) shall be within the ronge of 2.867" to 2.883"
Galvanization per ASTM A123 or ASTM A653 G210. For precoated steel tubing (ASTM A653), recoat
tube outside diometer weld seom by metallizing with zinc wire per ASTM B833.
Schedule 80 Pipe (2.875" outside diameter)
0.276" nominal wall thickness
Steel tubing per ASTM A500 Gr C
Other seamless or electric-resistance welded steel tubing or pipe with equivalent
outside diometer and wall thickness may be used if they meet the following:
46,000 PSI minimun yield strength
62,000 PSI minimum tensile strength
21% minimum elongation in 2"
Wall thickness (uncoated) shall be within the range of 0,248" to 0.304"
Qutside diameter (uncoated) shall be within the range of 2.855" to 2.895"
Galvanization per ASTM A123
3. See the Traffic Operations Division website for detailed drawings of sign clamps and Texas
Universal Triangular Slipbose System components. The website address is:
http: //www. txdot. gov/publ ications/traffic. htm
4, Sign supports shall not be spliced except where shown. Sign support posts shall not be spliced.

ASSEMBLY PROCEDURE

Foundation

1. Prepare 12-inch diometer by 42-inch deep hole. If solid rock is encountered, the depth of the
foundation may be reduced such thot it is embedded a minimum of 18 inches into the solid rock.

2. The Engineer may permit batches of concrete less than 2 cubic yords to be mixed with a portable,
motor-driven concrete mixer. For small placements less than 0.5 cubic yards, hand mixing in @
suitoble container may be allowed by Engineer. Concrete shall be Claoss A.

3. Push the pipe end of the slip base stub into the center of the concrete. Rotate the stub back and
forth while pushing it down into the concrete to assure good contoct between the concrete and stub.
Continue to work the stub into the concrete until it is between 2 to 4 inches above the ground.

4. Plumb the stub. Allow a minimum of 4 days to set, unless otherwise directed by the Engineer.

5. The triangular slipbase system is multidirectional and is designed to releose when struck from any
direction,

Suppor

1. Cut support so that the bottom of the sign will be 7 to 7.5 feet above the edge of the travelway
(i.e., edge of the closest lane) when slip plate is below the edge of pavement or 7 to 7.5 feet
above slip plate when the slip plate is above the edge of the travelway. The cut shall be plumb and
straight.

2. Attach sign to support using connections shown. When multiple signs are installed on the same
support, ensure the minimum clearance between each sign is maintained. See SMD(SLIP-2) for
clearances based on sign types.

é§§5"ﬂwmw Department of Transportation
,"’ Traffic Operations Division

SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS
TRIANGULAR SLIPBASE SYSTEM

SMD (SLIP-1)-08

©TxD0T July 2002 DN: TXDOT ‘cx: TXDOT ‘DW: TXDOT ‘cx: TXDOT
SM RD SGN ASSM TY XXXXX (X)SB (X-XXXX} 9-08 REVISIONS CONT |secT 108 HIGHWAY
1027, 01| 023,ETC. | FM 570, ETC.
DIST COUNTY SHEET NO.
BWD EASTLAND 79
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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.
Design\Standards\Signing\SMD (SLIP-2) -08.dgn

The use of this stondard is governed by the "Texas Engineering Practice Act".
t+s\East1ond\1027-01-023 FM 2214 @ FM 570 - Curve & Intersection Upgrade\4.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

jec

Gap between

(e e ONE-WAY
: W‘ VAN (R6-1) or N . plaques Nylon washer, — O — GENERAL NOTES:
. o e N Street Name | | shall be Aluminum 5/16" x 1374 L) L
N o fl et (T N Sign | 441 Sign hex bolt with / 1. | SIGN SUPPORT [# OF POSTS MAX. SIGN AREA
P — TN | | \, UIII“\\‘, (if required) — — — - |- — Panel nut, lock washer, / 10 BWG 1 16 SF
L7 Ny | | £ IN I I g 2 flat washers / 10 BWG 2 32 SF
i N :\ /: Ean . A T N—— per ASTM A307 Wing Sch 80 1 32 SF
e —— o
< : : Vool / } " S > \‘/ 3 5 ?gé{;ﬂggfd per o c Channel Sch_80 2 64 SF
‘ - Z N | _ = " e ign Clamp
NN v Sl \L N S STOPO(rRI n Z Galvanizing. (Specific or 2. The Engineer may require that a Schedule 80 post be
[N 7 B N \ Y 7 YIELD (R1-2) Z Universal) used in place of a 10 BNG where a sign height is
N — // ) L | AN - B // | N = . . abnormal ly high due to a fill slope.
-~ s =] == 4% | AN /. | I \ - Z Wing 5/16" x 3 3/4 3. Sign supports shall not be spliced except where shown.
[ SRRy ! N b ) N = Channe | hex bolt with Sign support posts shall not be spliced.
Tf g " \/ \J i "/f - = N 7 nut, lock washer Top View 4, Aluminum sign blanks shall conform to Departmental
‘ ‘ 1Y, \ ) # N see _/{r s Extromey Al Windb and flat washer Material Specifications DMS-7110 and shall have the
1Y, | | \ . A |~ - xtrude: um. Windbeom . per ASTM A307 . following minimum thicknesses: 0.080 for signs less
2 : | ‘ :\\ | //‘ —F‘ | Detail D N (See SMD(2-1)) Top View galvanized per Detail B than 7.5 sq. ft., 0.100 for signs 7.5 to 15 sq. ft.,
[ I [ I S 12 | L PLAQUE = 1 - variable length . tem 445, "Galvanizing. " and 0.125 for signs greater than 15 sq. ft.
L Lot STOP = 2 - 32 inch piecesg Detail A Item 445, "CGolvonizing 5. Signs that require specific supports due to reasons
- — - YIELD = 1 - 8 inch piece in addition to windloading are indicated on the
- & 1 - 32 inch piece . N "REQUIRED SUPPORT" table on this sheet
SM RD SGN ASSM TY XXXXX(1)XX(T) SM RD SON ASSM TY XXXXX(11XX (P e:;ll 7;:6 f?°|e 3/8" x 3 1/2" heavy hex 6. For horizontal rectangular signs fabricated from flat
X (P-BM) rough) after bolt with nut, lock washer aluminum, T-brackets are used for signs 24 inches or
gsTiﬂblyTﬂng fI.TSICIH and 2 flat washers per ASTM less in height. U-brackets are used for signs of
. olt, nut, a 1172 A307 galvanized per greater he|9h+. .
T T e \ — 1.12 #/ft Wing Chonnel washers ond [tem 445 "Galvanizing. " 7. When two triangular slipbase supports are used to
| |8 B lock washer. support a single sign, they shall not be "rigidly"
| T A F——T==7 connected to each other except through the sign panel.
| | B S E— | See Extender 11 | This will allow each support to act independently
| | . Detail A o when impacted by on errant vehicle.
| Wimax) =6FT | ! [ 8. Wing channe! shall meet ASTM A 1011 SS Gr 50 ond be
| | H Il | galvanized per ASTM A 123,
‘ | I [ I 9. Excess pipe, wing channel, or windbeam shall be cut
See off so that it does not extend beyond the sign panel
‘ ‘ l Detail B . \ (i.e., excess support shall not be visible when the
! Detail F = sign is viewed from the front.) Repair galvanized
l I8 @p U-Brocket 0 288'{1?9 o'lr CUTTSUDDOET ends pgr Izgmd445,f'_'co:\|/onizing. "
—-——a9-—-——A1F-—"—""1 -~ . itional route morkers may be added vertically,
[ T Splices shall only be allowed behind the sign substrate. provided the total sign arez does not exceed fhg
L B | P See moximum al lowable amount per Note 1.
W-39 \iDefoil ¢ 11.Additional sign clomp required on the "T-bracket” post
I 39 2 | Nylon washer, T8U Bracket for 24 inch height signs. Place the clomp 3 inches above
W 2 5/16" x 1 3/4" e bottom of sign when possible.
SM RD SGN ASSM TY XXXXX{1)XX(U) . hex bolt with 12.Post open ends shall be fitted with Friction Caps.
Aluminum @ N B
L I 38 38 | Sign AN nut, lock washer, = - - 172" x 4" heavy 13.Sign blanks shall be the sizes and shapes shown on the
SM RD SCN ASSM TY XXXXX(1)XX(U) Panel \ 2 flot washers | ‘ hex bolt, nut, lock plans,
SM RD SGN ASSM TY XXXXX(1)XX (U-WC) | \ per ASTM A307 washer and 2 flat
» i ! | washers per ASTM
(See Note 11) galvanized per - - =4
(~-a- . QH“: Ttem 445, EHW - - — A307 galvonized per
| grl'uggn | I "Galvanizing. * ! ! I;e’“ 445,
e "Galvanizing. "
. ~ | | 9
i (TTTTTT e ~ \ ! 5/16" x 3/4" ! !
| = = | | hex bolt with | |
| ery ery |
N nut, lock washer | |
I ! ! I |~ and 2 fiat washers REQUIRED SUPPORT
PN I I i per ASTM A307 Post SIGN DESCRIPTION SUPPORT
(- [ | Side View alvanized per . . _ TY 10BWG (1) XX(T)
( | | | ?fem 5, p 48-inch STOP sign (R1-1) TY 10BWG (1) XX (P-BM)
[ | | I " PO . . - _ TY 10BNG (11XX(T)
| \ \ | Galvonizing. Detail E  |z| 80-inch VIELD sign (R1-2) TY_10BWG (1) XX (P-BM)
~— | | . 2 . _ . _ TY 10BWG (1) XX (T)
- ‘ ‘ SIDE VIEW Detail C % 48x16-inch ONE-WAY sign (R6-1) TY 10BHG 113 XX (P—BA)
| ‘ ‘ é; 36x48, 48x36, ond 48x48-inch signs TY 10BWG(1)XX(T)
~= \ ) TP VIEW ©/_\ H 48x60-inch signs TY SBO(1)XX(T)
y < Sign Clamp
| P N Extruded (Specific or . . .
\ | Wimax) =6F T i Aluminum Universal) 48x48-inch signs (diamond or square) TY 10BWG(1)XX(T)
= = F-——rr————=+--—93 Windbeam
: \\ | | Iﬁl b= = — — 7 = = — (see SMD(2-1)) 7 o 48x60-inch signs TY S80(1)XX(T)
(N ‘ W | 3/8" x 3 1/2" squore = . IR . _
( | | heod bolt, nut, flat © @(@): E 48-inch Advance School X-ing sign (S1-1) TY 10BWG (1) XX(T)
‘ ! SW ‘ washer ond lock washer =| 48-in i i
— —t . -inch School X-ing s (S2-1) Y 1 (1)XX(T)
\ | 8 \ per ASTM A307 galvonized Sign Clomp ' 'n9 ston 0BNG
S ! ! per ltem 445 pecific or Large Arrow sign (N1-6 & WI-T) TY 10BWG(1)XX(T)
R ! "Galvonizing." (Bolt Universal) Posf/\/©
( ) length may vary
""" = depending on sign N
clomp type and Detail D
3::0“ i pipe diameter.) s Texas Department of Transportation
LJ LJ I Traffic Operations Division

Friction caps may be manufactured from hot rolled
or cold rolled steel sheets. The minimum sheet metal
thickness shall be 24 gouge for all cap sizes.

The rim edges shall be reasonably straight and

SM RD SGN ASSM TY S80 (1)XX(U-1EXT) SM RD SGN ASSYM TY XXXXX(2)XX{P)

FRICTION CAP DETAIL

SM RD SGN ASSM TY S80(1)XX (U-2EXT)

SIGN MOUNTING DETAILS

3:15:35 PM

\BWDDSGTEAM\*Design Pro

7/5/2023

T

DATE
FILE

0.25 H +.05" smooth. Cops shall be sized ond formed in such a SMALL ROADS I DE S I GNS
Wimax) =8FT All dimensions are in english Skirt 1 I - manner as to produce a drive-on friction fit ond
B AN \‘ i e oD | min R e e e e e TRIANGULAR SLIPBASE SYSTEM
" 17‘ a il | Depth -.025"+.010" ' The depth shall be sufficient to give positive
| | | protection against entrance of rainwater. They - -
o __1_____ X o S J shall be free of sharp creases or indentations SMD (SL IP 2) 08
SM RD SGN ASSM TY XXXXX(1)XX(T) Rolled Crlmp to | | and show no evidence of metal froc'.rure. . ©TxD0T July 2002 DN: TXDOT ‘cx: TXDOT ‘DW: TXDOT ‘cx: TXDOT
0.2W J— O-6W 0.2W (% - See Note 12) engage pipe 0.D. Pipe 0.D. Caps shall have an electrodeposited coating of 908 VIO o Tezer o ey
W +.025"+.010" zinc in accordance with the requirements of ASTM 1027011 023, ETC. | FM 570, ETC
| L , . , .
5633 CIoss FE/ZN B. DIST COUNTY SHEET NO.
BWD EASTLAND 80
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No warronty of any

TxDOT assumes no responsibility for the conver-

sion of this standard to other formats or for incorrect results or damoges resulting from its use.
Design\Standards\Signing\SMD (SLIP-3)-08.dgn

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

3:15:55 PM
FILE: T:\BWDDSGTEAM\xDesign Projects\East1ond\1027-01-023 FM 2214 @ FM 570 - Curve & Intersection Upgrade\4.

DATE: 7/5/2023

W(min)>8FT

0-25H  yimax)=16FT
[ 1§ (":~\E 1~1
%o. 15W i 0.7W
¥

SM RD SGN ASSM TY XXXXX{1)XX{T-2EXT)
(* - See Note 12)

Extruded Alum. Windbeam (See Detail D on SMD (SLIP-2))
or 1.12 #/ft Wing Channel (See Detail A and Detail B)

See Detail A

——See Detail B

SM RD SGN ASSM TY XXXXX (1)XX{U-XX)

L1 L1 AN
11 [
11 [
Sign Clamp - o g - - - = i M ’:— — Sign
(Specific or \ Panel
Universal) Wing
Channel

/

Nylon washer,
5/16" x 4 1/2"
hex bolt with
nut, lock washer,
2 flat washers

per ASTM A307

galvanized per

Item 445, / Top \f'e"

"Galvonizing. " Detail A
Sign Clamp
(Specific or
Universal)

3/8" x 1" square
head bolt and nut

N

Nylon washer,
5/16" x 4 1/2"
hex bolt with
nut, lock washer,
2 flat washers
per ASTM A307
galvanized per
Item 445,
"Calvanizing. "

Nylon washer,
5/16" x 2 1/2"
hex bolt with
nut, lock washer,
2 flat washers
per ASTM A307
galvanized per
Item 445,
"Galvonizing. "

Wing
Channel

B

Sign
Ponel

Side View

Detail B

w variable

i
i

Post
claomp ML

Sign clamp —7

1 1
1 1
| 1
1 1
1 1
1 1
varioble == E==—=—Hip——a—=— =g
1 1
1 1
1 1
1 1
1 1
1 1

-
)

2 1/8" O.D./ Slip base
Sch. 80 ~
steel pipe

Typical Sign Mount
SM RD SGN ASSM TY S80(2)XX (P-EXAL)

% Additional stiffener placed ot opproximate center
of signs when sign width is greater than 10'.

6" ponel should
be placed at the top of
sign for proper mounting.

Sign Clamp
See Detail D

N\ / 6"
i | ¥
12"
/
Extruded Aluminum
Sign -—“i}——
2 1/8" 0.D. 44/////7
Sch. 80 or 10BWG

steel pipe

%-—% ‘//ffslnp base

T Bracket

3/8" x 4" heavy hex

bolt with nut, lock washer
ond 2 flat washers per ASTM
A307 galvanized per

[tem 445 “Galvanizing. "

Drill 7/16" hole
{through) ofter
assembly ond install
bolt, nut, 2 flat
washers and

lock washer. 12t

=T =
Extender —— 11

=

limi] T-Bracket

Detail C

Splices shall only be allowed behind the sign substrate.

Sign
Clamps
(Specific or
Universal)

=i

3/8" x 41/2"

— square head

bolt, nut,

Ld| flat washer

and lock washer per

ASTM A307 galvonized
per [tem 445,

S3x5.7 _¢\_

stiffeners K m A
attached with Galvaonizing.
post clamps
(See SMD(2-1) .
for additional Detail E
details)
See Detail E
for clamp installation
6" TST
— ] o 24" or
- f T ] greater
___'—\5:::::::::::::::2/— —

Use Extruded Alum. Windbeom as stiffeners
See SMD (2-1) for additional details

See Detail E
for clamp installation

i 12w

GENERAL NOTES:

1. | SIGN SUPPORT [# OF POSTS MAX. SIGN AREA
10 BWG 1 16 SF
10 BWG 2 32 SF
Sch 80 1 32 SF
Sch 80 2 64 SF

2. The Engineer may require that a Schedule 80 post be
used in place of a 10 BNG where a sign height is
abnormal ly high due to a fill slope.

3. Sign supports shall not be spliced except where shown.
Sign support posts shall not be spliced.

4, Aluminum sign blanks shall conform to Departmental

Material Specifications DMS-7110 and shall have the

following minimum thicknesses: 0.080 for signs less

than 7.5 sq. ft., 0.100 for signs 7.5 to 15 sq. ft.,
and 0,125 for signs greater than 15 sq. ft.

Signs that require specific supports due to reasons

in addition to windloading are indicated on the

"REQUIRED SUPPORT" table on this sheet.

6. For horizontal rectangular signs fabricated from flat
aluminum, T-brackets are used for signs 24 inches or
less in height. U-brackets are used for signs of
greater height.

7. When two triongulor slipbase supports are used to
support a single sign, they shall not be "rigidly"
connected to each other except through the sign panel.
This will allow each support to act independently
when impacted by an errant vehicle.

8. Wing channel shall meet ASTM A 1011 SS Gr 50 and be
galvanized per ASTM A 123,

9. Excess pipe, wing channel, or windbeam shall be cut
off so that it does not extend beyond the sign panel
(i.e., excess support shall not be visible when the
sign is viewed from the front.) Repair galvonized
cooting at cut support ends per Item 445, “Galvonizing."

10.Sign blanks shall be the sizes and shapes shown on
the plons.

11.Additional sign clomp required on the "T-braocket” post
for 24 inch high signs. Place the clamp 3 inches above
bottom of sign when possible.

12.Post open ends shall be fitted with Friction Caps.

o

REQUIRED SUPPORT

SIGN DESCRIPTION SUPPORT

TY 10BWG(1)XX(T)

48-inch STOP sign (R1-1) TY 10BWG (1) XX (P-BM)

TY 10BWG{1)XX(T)

60-inch YIELD sign (R1-2) TY 10BWG (1) XX (P-BM)

TY 10BWG(1)XX(T)

48x16-inch ONE-WAY sign (R6-1) TY 10BWG (1) XX (P-BM)

Regulatory

36x48, 48x36, ond 48x48-inch signs TY 10BWG{1)XX(T)

48x60-inch signs TY S80(1)XX(T)

48x48-inch signs (diamond or square) TY 10BWG (1) XX(T)

48x60-inch signs TY S80(1)XX(T)

48-inch Advance School X-ing sign (S1-1) TY 10BWG(1)XX(T)

Warning

48-inch School X-ing sign (S2-1}) TY 10BWG(1)XX(T)

Large Arrow sign (WI-6 & Wi1-7) TY 10BWG(1)XX(T)

éﬁ%"Ta«w'Daxvnmy#of7vanﬂxvnmbn
,"’ Traffic Operations Division

SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS
TRIANGULAR SLIPBASE SYSTEM

SMD (SLIP-3)-08

Extruded
Aluminum Panel
H B ©TxD0T July 2002 DN: TXDOT ‘CK:TXDOT ‘DW:TXDOT ‘CK:TXDOT
Detail D EX+FW?$2 #IETéQEZTSIgn g-0g SO CONT |sEcT J08 HIGHWAY
EXTRUDED ALUMINUM SIGN WITH T BRACKET 1027/ 01| 023,ETC. [FM 570,ETC.
DIST COUNTY SHEET NO.
BWD EASTLAND 81
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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.
Design\Standards\Signing\SMD (TWT) -08. dgn

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

t+s\East1ond\1027-01-023 FM 2214 @ FM 570 - Curve & Intersection Upgrade\4.
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L]
Wedge Anchor Universal Anchor System GENERAL NOTES: _ o _
. . o 1. The Wedge Anchor System ond the Universal Anchor System with thin wall tubing post
S.I.ee | Sys.l.em Wi th Th | n—WG |1 ed Tub | ng POS'I‘ may be used to support up to 10 square feet of sign area.
2. The tubulor socket, wedge ond prefabricated T-bracket shall be permanentl|y marked to
Post indicate manufacturer. Method, design, ond location of marking ore subject to the
Post (See General (—~< approval of the TxDOT Traffic Standards Engineer.
(See General Note 4} — 3. Except for posts (13 BWG Tubing), clomps, nuts and bolts, all components shall be
Tubular socket Note 4) 5/8" diameter Concrete prequalified. A list of prequalified vendors moy be obtained from the Material
should be Wedge Anchor - 4 ploces 6" min Producer List web page. The website address is:
flush to (embed g min. of to edge http: //www. txdot. gov/business/producer |ist.htm
1/4" above Y \ H‘ ‘H / 3 3/8" ond torque or joint 4. Material used as post with this system shall conform to the following specifications:
ground 3" “ “ to min. of 50 ft-1bs). 13 BNG Tubing (2.375" outside diameter) (TWT)
for optimal { (Approx. } A | | A Anchor may be 0.095" nominal wall thickness
reusobility. N ! “ expansion or Seamless or electric-resistance welded steel tubing
m— i — 174 x 2 1/8" J\‘ ‘\ adhesive type. Steel shall be HSLAS Gr 5‘.’_) per ASTM A1011 or ASTh'A A1008
I QT‘ A‘:T‘f\ 77 Slots (4 Eauolly |! | 172" x 7 172" el e R e e Other steels may be used if they meet the following:
Class A NEP - Post ors qually ‘\ \‘ steel rod acts R st : 55,000 PSI minimum yield strength
Concrete e PRGN (See General ——— Spaced! | | as a "stop" for 70,000 PSI minimum tensile strength
NP Ca Note 4) h ! the sign post Concrete anchor consists of 5/8" diameter stud bolt with 18% minimum elongation in 2"
o I ond prevents UNC series bolt threads on the upper end. A heavy hex nut Wall thickness (uncoated) shall be within the range of .083" to .099"
B —fr--- stub from per ASTM A563 and hardened washer per ASTM F436. The Outside diameter (uncoated) shall be within the range of 2.369" to 2.381"
Tubular 3172 turning in the stud bolt shall have minilrm yield gnd ultimate tensile Galvonization per ASTM 12? or l.kSTM A653 G210. For precoo+?d's+ee! +ubEng U'kSTM
Socket 27" Diometer /@\_/ foundation. strengths of 50 and 75 I_&sn, respectively. wu'rs, bc_)l'.rs qu A653), recoat tube outside diameter weld seom by metallizing with zinc wire
Schedule 40 washers shall be galvanized per 1tem 445, . Galvanizing. . per ASTM B833. .
30" Stub Pipe Top of bolt shall extend at least flush with top of nut when 5. SIQ? ?Ianks ?hull be the s!zes and shapes shown on the plans. .
Non-reinforced (3" Nominal) installed. The anchor, when installed in 4000 psi normal-weight 6. Additional sign clamp required on the "T-braocket" post for 24" high signs. Place
Concrete concrete with a 3 3/8" minimum embedment, shall have @ minimum clomp ot least 3" above bottom of sign when possible.
Footing Class A R PPV allowable tension and shear of 2450 and 1525 psi, respectively. 7. Sign suppm:'rs shal | not be spliced except where shown. Sign support posts shall
{shal | be used Concrete 10" i . Adnesive type anchors shall have stud bolts installed with not be spliced.
unless noted . Compression 2.375" Diometer Type I11 epoxy per DMS-6100, "Epoxies ond Adhesives." 8. See the Traffic Operations Division website for detailed drawings of sign clamps
elsewhere Stub pipe : Ring 0.095 Thin Adnesive anchors may be loaded after adequate epoxy cure and Wedge Anchor System components. The website address is:
in the plons). R N \ Wall Tube time per the manufacturer’'s recommendations. http: //www. txdot. gov/publ ications/traffic. htm
Foundation « ¢ i 12" Nominal) WEDGE ANCHOR SYSTEM INSTALLATION PROCEDURE
should take N N o : Non-reinforced - 1. Dig foundation hole. Where solid rock is encountered at ground level, the
approx. 2.0 cf Lo .. - e Concrete 1 3/4" dia. foundation shall be @ minimum depth of 18". When solid rock is encountered
of concrete. 12" Dia Footing —| below ground level, the foundation shall extend in the solid rock a minimum
(shal| be used N depth of 18" or provide a minimum foundation depth of 30". If solid rock is
SM RD SGN ASSM TY TWT (X)WS(X) unless noted . Plastic Insert o o encountered, the socket/stub may be reduced in length as required to a minimum
elsewhere 30 Coupler length of 18". Any material removed from the socket/stub shall be from the
in the plans). 3172 Pipe Stub bottom and the clearance requirements given on SMD(GEN) must be followed. The
Foundat ion Diameter 10" 3 1/2" P u inner surfaces of the socket/stub must remain free of concrete or other debris.
should take View A-A Schedule 40 2. The Engineer may permit batches of concrete less thon 2 cubic yards to be mixed
approx. 2.0 cf Stub Pipe U with a portable, motor driven concrete mixer. For small placements less than
Wedge Anchor of concrete. (3" Nominal) 0.5 cubic yards, hand mixing in a suitable container may be allowed by Engineer.
. - . . . . o o Place concrete into hole until it is approximately flush with the ground.
H | gh Dens | -|-y L. Plostic insert must be used when using the TWT with either Concrete shall be Class A.
Friction Cap —f /.= .o~ .~ the Universal Anchor System or the Bolt Down Universal 3. Insert tubular socket into concrete until top of socket is approximoely 1/4 *
Po | yefhy | ene or Plug. See Anchor System. The insert should be approx. 10" long and 10" above the concrete footing.
detail on SMD L cover the tubing from just above the top of the stub pipe to 4, Plumb the socket. Allow a minimum 4 days for concrete to set, unless otherwise
(HDPE) Sys-l-em {Slip-2) ~——12" Dia —= the bottom of the sign post when using the Universal Anchor directed by Engineer..
SM RD SGN ASSM TY THT(X)UA (P) System. The insert should be cut to approx. 4 1/2" when SM RD SGN ASSM TY TWT(X)UB(P) 5. Attach the sign to the sign post.
Post used with the Bolt Down Universal Anchor System. 6. Insert the sign post into socket and align sign face with roodway.
(See General - Wedge 7. Drive the wedge into the socket to secure post. This will leave approximately
Note 4) ———— 3 inches of the wedge exposed.
" N N N . N . T-Bracket UNIVERSAL ANCHOR SYSTEM INSTALLATION PROCEDURE
‘ (Ap;rox.) Sign Installgtion Using o Prefabricated T-Brocket for Thin-Wall Tubing Post Bracke 1. Dig foundation hole. Where solid rock is encountered at ground level, the
\ foundation shall be a minimum depth of 18". When solid rock is encountered
3 below ground level, the foundation shall extend in the solid rock @ minimum
STSISITT— T~/ 0.25 H - - =0 . . depth of 18" or provide a minimum foundation depth of 30". [f solid rock is
Al e S T W(max) =8FT | | 172" x 4 encountered, the socket/stub may be reduced in length as required to o minimum
Class A M Cal et 3 T [, heavy hex length of 18", Any material removed from the socket/stub shall be from the
Concrete : Sk | d D | a . : Q“m{_‘ -=-Z bolt, nut, 2 bottom and the clearance requirements given on SMD(GEN) must be followed. The
\‘ . AN | | H f‘ | | ‘ flatwashers inner surfaces of the socket/stub must remain free of concrete or other debris.
- S | | | i | and lock 2. Insert base post in hole to depths shown and backfill hole with concrete.
s S -\ fFr-—-—-—-- < | | ‘ ‘ washer per 3. Level and plumb the base post using a torpedo level and allow concrete adequate
Anchor NS NN . See Detail A | » | | | ASTM A?°7 time to set. The bottom of the slots provided in the stub pipe shall remain
N A R ' —— - —{F--————-=-- i | | galvanized obove the top of the concrete foundation.
ol Ne St ‘ Post per Item 445, 4, Attoch the sign to the sign post.
. S N N 30" i » 0. 6W i Galvanizing. 5. Install plastic insert around bottom of post.
Non-reinforced RN n. T 0.2w 0. 2w ‘ 6. Insert sign post into base post. Lower until the post comes to rest on steel rod.
Concrete e S L \ 7. Seat compression ring using a hammer. Typically, the top of compression ring
Footing e T S SM RD SCN ASSM TY TWT (X)XX(T) . Detail A will be approximately level with top of stub post when optimally instal led.
(shal | be used - A . N 9/16" hole may need . o .
IS [N . 8. Check sign post by hand to ensure it is unable to turn. If loose, increase the
unless noted FENA WO {* - See General Note 6} to be drilled through tightening of the compression ring.
elsewhere L TR post to accommodate
in the plons). x‘;:“l;f»‘\“; bolt. g
Foundat ion ST T Texas Department of Transportation
should fake Soelean ] I Traffic Operations Division
approx. 2.0 cf LIS R
of concrete. - " pi -
12 Dia SIGN MOUNTING DETAILS
SMD RD SGN ASSM TY TWT (X)WP (X) NOTE SMALL ROADS I DE S I GNS
The devices shall be installed per manufacturer's recommendations. WE DGE & UN I VERSAL ANCHOR
Installation procedures shall be provided to the Engineer by Contractor. WI TH TH I N WALL TUB I NG POST
SMD (TWT) -08
©TxD0T July 2002 one TxooT [eks Tx0o1 [oms xoot [ eks mxoor
9-08 REVISIONS CONT |SECT JOB HIGHWAY
1027/ 01| 023,ETC. | FM 570,ETC.
DIST COUNTY SHEET NO.
BWD EASTLAND 82
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DISCLAIMER:

NOTE: centerline of hole for 3/8"

No warronty of any

long

self-
and hex.
shall be in accordance with ANSI B
18.2.
Monual of steel construction. Bolt

diometer squarehead bolt x 2 1/4"

with o flat washer ond
locking nut, or lock washer
nut. Bolt heod dimensions

1 os referred to in the AISC

assembly shall be galvanized.

"Texas Engineering Practice Act".
TxDOT assumes no responsibility for the conver-

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

kind is made by TxDOT for any purpose whatsoever.

The use of this stondard is governed by the

Beam flange
of W shapes:
T " leg of
clamp toward
W shapes

15 Ibs/ft and
greater.

Post Clamp to be
ASTM B26 or B108
cast Aluminum
alloy 356.0-T6
(.173 Ibs each)

Beam flange

of W ond S shapes:

%" leg of
clamp toward
W ond S shapes
12 Ibs/ft and
less.

'%G " X |yE "
slotted hole

. 625"

" centers
=
L "
0
1

Serrate "4 " deep

@ Ye
N~

o)

]

= T\

¥ "

N

Y6 "

4

)
of t

' No fillet

%" 0

minus draft

. 36"

1.312"

" T |
|

-

plus dr
N | )

%R
typ

TZ:__I

Ys" ¢

—

-

. 188"
312"

ELEVATION

POST CLAMP DETAIL

1.

484"

PLAN

3/5“ X ly‘n
Steel or
Aluminum
Bolt

.312"

ELEVATION

ALTERNATE POST CLAMP DETAIL

2.5"
le
le

S|
2

Tz

4@& 375"

312"

ALUMINUM
T SECTION
OR
APPROVED
ALTERNATIVE

WINDBEAM
CROSS

SECTION .,

Windbeam to be
extruded aluminum
(1.175 Ibs/ft)

or approved
alternative

2.5"
AQF . 375"
). 312"

1.912 Ibs/ft

%ﬁ ||¢ X %u ‘

slotted

holes

at 12" c.c.

oo

1.0"
v .2
.3 3
.2
175" . 35"
175"
X

=

. 125"
0.1"R
Typ
125"
% %
& g
o1 0.1°R =
S| Typ S
8 3
\) N )
Sle Sle. Sle.
51> 75 I 75" | .5
2.5"

DEPARTMENTAL MATERIAL SPECIFICATIONS

SIGN HARDWARE DMS-T7120

GENERAL NOTES:

1. Design conforms with AASHTO Specifications for the design and

construction of structural supports for highway signs.

2. Materials ond fabrication shall conform to the requirements of
the Deportment material specifications.

3. Structural steel shall be "low-alloy steel" for non-bridge

structures per Item 442, "Metal For Structures.”

. For fiberglass substrate connection details, see

—
[ T7
[ .
Lo Sign Post 3%" Sq. Heod Bolt

V// with flat washer
I and self locking nut
[ m or lock washer and
1 Hex. nut.
I Post Clamp
Sign Panel 1 %f Iz/

(N
1y ___
1 - --
I
I
(I

1 | TOP VIEW OF POST

.

(S)ilgn Panel

Post Clamp

TOP VIEW OF CLAMP

o

—

[

Sign Panel
Sign Post

£

Post Clomp
'

%" - 16 x ¥4 Steel
or Aluminum
panel Bolts

at 24" centers.
Flat washer on top and bottom.

SIDE VIEW OF PANELS

CONNECTION DETAILS

manufacturer’s recommendations.

y 4

Traffic Operations Division

sgg*nmmDmWMH#M7WM$WMMm

L E e | o - SIGN MOUNTING DETAILS-
w1 g | ; O el [ EXTRUDED ALUMINUM
.188" .250" > 062°R L1%" Alternate clamp | SIGN PANELS & HARDWARE
.IZS'%H"“O" m [~ 2" Regular clamp |
.264" 67" 12" EXTRUSION POST CLAMP SMD (2'] ) '08
© TxDOT 2001 DN TXDOT ‘CK:TXDOT‘DW: TxpOT ‘cx: TXpOT
) ALUMINUM SIGN PANEL EXTRUSION DETAILS 6* EXTRUSION BOLT DETAIL s-08 TN N T
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FILE:

FM 570 - Curve & Intersection Upgrade\4. De_sign\Reference Files\SHEETFILES\STRIPING LAYOUT.dgn

=
6" SLD W N _
STATION: 114+50.00 = .
DBLYy  OFFSET:12.23'LT § :
DBL YY 2 :
STATION: 114+50.00 G -
OFFSET: 0.00' RT d
=2
m
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7/5/2023

DATE:
FILE:

0533-6001 0533-6002 0666 6030 0666 6036 0666 6048 0666 6309 0666 6321 0672 6007 0672 6009 0668 6077 0668 6085
RUMBLE RUMBLE REFL PAV MRK REFL PAV MRK REFL PAV MRK RE PM W/RETREQ |  RE PM W/RET REQ | REFL PAV MRKR REFL PAV MRKR PREFAB PAV MRK PREFAB PAV MRK
STRIPS STRIPS TY I (W) 8" TY I (W) 8" TY | (W)24" TY I (W)6" TY 1 (Y)6" TY I-C TY lI-A-A TY C (W) TY C (W)
1027-01-023 (SHOULDER) (CENTERLINE) (DOT)(100MIL) (SLD)(100MIL) (SLD)(100MIL) (SLD)(100MIL) (SLD)(100MIL) (ARROW) (WORD)
LF LF LF LF LF LF LF EA EA EA EA
STATION/LOCATION
FM 570
114+50 ~ 120+50 1200 2400 1200 2400 120
120+50 ~ 122+00 300 600 38 300 600 4 30
122+00 ~ 133+95 1195 60 240 2 2
133+95 ~ 134+25 30 120 30 30 120 1 6
FM 570 NORTH
134+84 ~ 135+14.5 61 32 61 4
135+14.5 ~ 135+38.5 48 48 48 48 4
TOTALS 1578 3229 38 1225 32 1578 3229 65 404 2 2
0533-6001 0533-6002 0666 6030 0666 6036 0666 6048 0666 6309 0666 6321 0672 6007 0672 6009 0668 6077 0668 6085
RUMBLE RUMBLE REFL PAV MRK REFL PAV MRK REFL PAV MRK RE PM W/RET REQ RE PM W/RET REQ | REFL PAV MRKR REFL PAV MRKR PREFAB PAV MRK PREFAB PAV MRK
STRIPS STRIPS TY (W) 8" TY (W) 8" TY | (W)24" TY I (W)6" TY I (Y)6" TY I-C TY lI-A-A TY C (W) TY C (W)
1697-02-032 (SHOULDER) (CENTERLINE) (DOT)(100MIL) (SLD)(100MIL) (SLD)(100MIL) (SLD)(100MIL) (SLD)(100MIL) (ARROW) (WORD)
LF LF LF LF LF LF LF EA EA EA EA
STATION/LOCATION
FM 2214
0+20 ~ 0+54 136 136 8
0+54 ~ 10+55 2002 4004 1001 2002 4004 51 202 2 2
10+55 ~ 12+05 300 600 38 300 600 4 30
TOTALS 2302 4740 38 1001 2302 4740 55 240 2 2
NNy
_-‘:,;‘_.‘r--g’:--{f_'-f-_\,‘\‘
i ék R
o at
g !,
J s . Sciriive 7 >TRIPING
'.«' S 96633 . / SUMMARY
1% i
(KOS T TR
‘\\f KF CE“S ‘Q‘f:
NWONAL B~ o
S 2023
/ %L M / E, I Texas DepartmentofTransportat“iorC;l
NOTE: COORDINATE FINAL STRIPING WITH AREA ENGINEER BEFORE PLACEMENT. / T —
OPTION 4 SHALL BE USED FOR RUMBLE STRIP PLACEMENT WHEN SHOULDER WIDTH IS 4' OR GREATER 07/06/2023 1027, 01| 023.TC. | FW570.FTC.
BWD EASTLAND 88




No warranty of any

PUBLIC

Edge of Pavement 6" min. when no " .
Shou | der / ° l_ shoulder exists ROADWAY brisolid GENERAL NOTES
T L Edge Line $ I?OIIE' . T
6" Solid ::> ) ellow Line 1. Edge line striping shall be as shown in the plans or as
Yellow, - directed by the Engineer. The edge |ine should not be placed
Edge Linel ==g" Wnite _F' 300 1o = < / less than 6 inches from the edge of pavement. This
Lane Line l———l———l |:> distance may vary due to pavement raveling or other

6" Solid —— anc C C |
White == == == == E:> conditions. Edge |lines are not required in curb and
i gutter sections of roadways.

Edge Llne—\ ::>
@ @ \ 6" Solid W ( 2. The traveled way includes only that portion of the roadway

\ggi‘rel__ A(I-)IﬁEDYA'lNFo.sl;aIEE:%D used for vehicular travel. It does not include the parking
ge Line lanes, sidewalks, berms and shoulders. The traveled ways

EDGE LINE AND LANE LINES R IvEWAY sho I be measured from the cenfer of edge |ine 1o the
ONE-WAY ROADWAY TYPICAL TWO-LANE, TWO-WAY PAVEMENT center of edge line of a two lane roadway.

WITH OR WITHOUT SHOULDERS MARKINGS THROUGH INTERSECTIONS

TxDOT assumes no responsibility for the conversion

PUBLIC HOADWAY MATERIAL SPECIFICAT[ONS
/Edoe of Pavement o min. when o w S"_'I_Eolid PAVEMENT MARKERS (REFLECTORIZED) DMS -4200
. ] I1Te
| shouider"exists — L /Edge Line EPOXY AND ADHESIVES DMS-6100
6" Solid 6" Wnite ' e -6" Solid, < BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS [DMS-6130
White Lane Line <= 3% - 4 Yellow Line
Edge Line — [—] = — — TRAFFIC PAINT DMS-8200
30’ 10° 6" G : 6" White
£ S Lone Line -=( <5 HOT APPLIED THERMOPLASTIC DMS-8220
f } — PERMANENT PREFABRICATED PAVEMENT MARKINGS|DMS-8240
i1 a>—" 6" solid J/ \
See Detail A verton 2 |:,'> E> . -
— — — DETAIL "A" E— = = All pavement marking materials shall meet the
6" Solid White S |:> required Departmental Material Specifications
as specified by the plans.

White

Edge LIHE\ 9"xx min. - 10" typ. _— p
(18" max. for traveled way \ " . 1 (
greater than 48° only) @ G 6" Solid

. ALLEY, PRIVATE ROAD
Edge Line  oR MINOR DRIVEWAY

CENTERLINE AND LANE LINES * 2" minimum *% 8" minimum MAJOR DRIVEWAY 4 min._— 4 min._—

FOUR LANE TWO-WAY ROADWAY rojecis when  projects when TYPICAL MULTI-LANE, TWO-WAY PAVEMENT 30 "mox. o L ines 30 "mox.
WITH OR WITHOUT SHOULDERS TR Brginedr. TR Enginesr. MARKINGS THROUGH INTERSECTIONS Solig Wni te

12" min.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

24" max.

6" min. when
FEdge of Pavement EDGE LINE
no shoulder 3 t012% [~ 6" Solid White
r——-| [¢]

Shoulder width exists g
CENTERLINE
18" mi 20" 36 6" Yellow
min. - max. "ot Length: 10’
(16" minimum for ‘E.,.),EIT_’ ~ ch:g 30’

may vary (typ.)

6" Yellow 6" Solid White ! <ee Detoll B
! Centerline Edge Line_/ <::| f

—_— — — Y = restripe projects
30° 10 c X va when approved by OPTIONAL
30" 1o => 6" Solid, _/ 6" Solid White — 6" Solid—* the Engineer.) Eg?ngo;gﬁgegpgggo?n_rgogg 6" Solid
Yellow Line Edge Llne—\ Yellow Line greater than 45 MPH. Yellow line
- on approaches to

Shou | der V(l-;-dfh) intersections

may vary yp. L. i (500’ min.) . . .
Minimum Requirements Minimum Requirements

TWO LANE TWO-WAY ROADWAY DETAIL "B- YIELD LINES for Edgelines Troveled for Center|ines without

Way Width > 20° Edgel ines Pavement

WITH OR WITHOUT SHOULDERS * 2" minimum for restripe projects Width 16" < W< 20’

when approved by the Engineer.

2:59: 47 PM
T: \BWDDSGTEAM\_Design Projects\East1and\1027-01-023 FM 2214 @ FM 570 of ¢higestonpardrteotiern (ppadde]a. f @e d NGARSIGNASEE EXP (e REMPosforeses L PR Ifr 092 | Hgrise.

DATE: 7/5/2023

FILE:

NOTE: Traveled way is exclusive of shoulder widths.
3"to 12"~ =~ Refer to Gemeral Note 2 for additional details.

1
Pavement Edge
j 18"
T o wire tone Line~ pen NOTES VvV GUIDE FOR PLACEMENT OF STOP LINES,

Edge Line 1. Wnere divided high - ll;m_* pos‘reg speed <I>n+rood EDGE LlNE & CENTERLINE
6" Solid Yellow 30’ 10° " . * ere divide | gnways are eing marked equa o or Based on Traveled Way and Pavement Widths
Edge Line ~ See 6 Solid, <= separated by mediaon widths at less thon 40 MPH. for Undivided Roodwoys
Note 2 ellow Line the median opening itself of
w0 I 30 feet or more, median
| Taper | '28 mclur; VYVVVV openings shall be signed as ;& Traffic
. . N Safety
. . . c two separate intersections. I i Division
ﬁ;.?g”ed \?Ihi?glll?ne AAAA 5 Each median opening has two width measurements, with one measurement for Texas Department of Transportation Standard
Lir!\e See note 3 = each approgch. The narrow mgdion wEd-rh wz I'l be the controll ing width to
Extension — L48" nin determine if signs are required. Yield signs are the typical intersection
= n. . H H H
Yield control. Stop signs and stop bars are optional as determined by the
fa— from edge H .
= I it edge  ince - Engineer. TYPICAL STANDARD
6" Solid Yellow | Storage stop/yield
Edge Line ™Deceleration | line 2. Install median striping (double yellow centerlines and stop |ines/yield PAVEMENT MARK INGS
— — — — lines) when a 50° or greater median centerline can be placed. Stop |ines
6" Solid White ,::> i 6" White Lane Line shall only be used with stop signs. Yield lines shall only be used with
Edge Line—\ ! ! yield signs. PM (I ) 22
3. Length of turn bays, including taper, deceleration, and storage lengths FILE: pm1-22. dgn oN: [ex: [ow: ke
shall be as shown on the plans or as directed by the Engineer. ©TxD0T December 2022 conT [secT 08 HIGHWAY
g fEvIsIoNs 1027/ 01] 023,ETC. | FM 570,ETC.
FOUR LANE DIVIDED ROADWAY CROSSOVERS ISk
5-00 2-12 BWD EASTLAND 89
22A




DISCLAIMER:

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.

3:00:12 PM
T: \BWDDSGTEAM\_Design Projects\East1and\1027-01-023 FM 2214 @ FM 570 of ¢higeskonpardrteotiern (ppadde]a. f @e d NGARSIGNASEE EXP (e REMPosfareses L PR 2y op2 | Hygrise.

BROKEN LANE LINE

should be plaoced to one side of the longitudinal

REFLECTIVE RAISED PAVEMENT MARKERS MATERIAL SPECIF[CATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
FOR VEHICLE POSITIONING GUIDANCE O B IS TvES e
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
<::?:] See Detail A See Detail B ] TRAFFIC PAINT DMS-8200
Type I1-A-A o fetertinen Symmetrical oround centerline HOT APPLIED THERMOPLASTIC DMS-8220
nl//r_ { \ PERMANENT PREFABRICATED PAVEMENT MARKINGS| DMS-8240
= — g ‘:'. \ a y, . n) a Continuous two-way left turn lane / Type 11-A-A
80° | 40° 40'\/ 40" [ — o [ — o — o — o — o A1l pavement marking materials shall meet the
I T I I I required Departmental Material Specifications
I:> { A 40’ I 40’ A 40’ | as specified by the plans.
— — — a — — a
CENTERLINE FOR ALL TWO LANE TWO-WAY ROADWAYS AN | | (
‘:‘l> Type I-C [ {
<:| I:l,/Type I-C L AA
T :} = T " sveranic CENTERLINE AND LANE LINES FOR TWO-WAY LEFT TURN LANE
ype -A- :
/ _ - L '%\
f i Fs%elffl__ﬁg;orized
a a a ul
=> | o 7
| | Type I (Top View)
[n] —/ —/ [n] — — a —/
|:‘(> I::> Type 1-C or 11-C-R
J/r 3
— — — o — — o —
CENTERLINE & LANE LINES §
FOR FOUR LANE TWO-WAY ROADWAYS g {//WwehcwlPOR 5 . E : ”
jr— —/ — a — — a  m— A -E
Type 1I-A-A Type 11-A-A _/ < : EEaY i . 80’ | \ 3 :
kRef lectorized
_ Toono oo Surface
3" - 5" Liiiiiiiiiiiiii: Liiiiiiiiiiiiii: _r
2 Type Il (Top View)
1 3" - 5" T T TS
””” s LANE LINES FOR ONE-WAY ROADWAY (NON-FREEWAY FACILITIES)
Raised pavement markers Type I[-C-R shall have cleor face
Type 1I-A-A o= 2" toward normal traoffic and red face toward wrong-way traffic. 350 max-
See Note 3. 25° min
DETAIL A" DETAIL "B" DETAIL "C" >
Roadway V \—Adhes ive
GENERAL NOTES Surface
0T @ § 0 O 0 0 O O 0 O 0T 0 O O 0 0 0 [T 0 O 0 0 0 1 : : SECTION A
PR CENTER OR EDGE LINE (see note 1) 414704200 bayement morkers ploced along proken |ines I
the stripes.
30’ I L A . : L U 1 . On concrete pavements the raised pavement markers RAISED PAVEMENT MARKERS

\I\

REFLECTORIZED PROFILE
PATTERN DETAIL

USING REFLECTIVE PROFILE PAVEME

NT MARKINGS

300 to 500 mil
in height

A quick field check for the thickness

of

approximately equal to a stack of 5
quarters to a maximum height of 7 quarters.

NO

base line and profile marking is

TES

joints.

. Use raised pavement marker Type [-C with undivided

roadways, flush mediaons and two way left turn lanes.
Use raoised pavement marker Type II-C-R with divided
highways and raised medians.

;’Qo Traffic
- L_.,S_afe.ty
I Texas Department of Transportation s,;",’,ﬂg:’d

POSITION GUIDANCE USING
RAISED MARKERS
RELECTORIZED PROF ILE
MARK INGS

m 1. Edge lines should typically be 6" wide

§ gng the materials s?‘l\gll beyspecified PM (2) -22

3 6" EDGE LINE, 6" CENTERLINE 'n the plans. Fe pnz-22.4gn o o Jow o

N OR 6" LANE LINE 2. Profile markings shall not be placed (©7TxDOT December 2022 conT |[secT J08 HIGHWAY
oo on roadways with a posted speed |imit a1t 800 ot 1027 01| 023,ETC. | FM 570,ETC.
-2 of 45 MPH or less. 4-92  2-10 12-22 DIST COUNTY SHEET NO.
ar 5-00 2-12 BWD EASTLAND 90

[ 228 ]




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.

DISCLAIMER:

6" Dotted White NOTES ADVANCED WARNING SIGN GENERAL NOTES
Lane Line - - DISTANCE (D) .
-\ 1. Lane reduction pavement markings are used where the number of PosTed 1. Lane use word aond arrow markings shall be used
through lanes is reduced because of narrowing of the roadway Speed D (f1) L (ft) where through lanes approaching on intersection
,:D 0 or because of a section of on-street porking in what would 12 become mandatory turn lanes. Lane use word and
. . . . v otherwise be a through lane. For Texas Super 2 Passing Lanes, 30 MPH 460 WSZ arrow markings should be used in auxiliary lanes
S 9’ 3’9’ Lane-Reduction S see TSZ(PL) standard sheets. 35 MPH 565 L= %5 of substantial length. Lane use arrow morkings
— — — L g Arrow 2. On divided highways, on additiongl RIGHT LANE ENDS (W9-1R) 40 MPH 670 or word and arrow markings mdy bDe used .0 ofher
sign may be installed in the median aligned with the W9-1R lones ond turn boys for emphasis. Details for
> v H H i H 45 MPH 775 words and arrows are as shown in the Standard
sign on the right side of the highway. Highway Sign Designs for Texas
50 MPH 885 .
Paved Shoulder 3. Laone reduction arrows are required for speeds of 45 mph or .
greater. An optional third lane reduction arrow may be added 55 MPH 990 2. When lane-use words and arrow markings are used,
Pavement / b D/4 D/2 D/4 based on engineering judgement. If used, the optional third 60 MPH 1,100 L=WS two sets of arrows should be used if the length of
Edge lane reduction arrow should be centered between the first and the bay is greater than 180 feet. When a single
| 300’ -500° D L last lane reduction arrows. 65 MPH 1,200 lone use arrow or word ond arrow marking is used
7 PH 1,250 for a short turn lane, it should be located at or
. . 0 M y
4. For lane reductions on Freeways and Expressways, signing T.350 near the upstreom end of the full-width turn laone.
shall conform to the TxDOT Freeway Signing Handbook. 75 MPH ’
ENDS/ w9- 1R 3. Use raised pavement marker Type [-C with undivided
A A- highways, flush medians aond two way left turn
(Optional) W9-2TL Type 11-A-A Morkers

lanes. Use raised pavement marker Type I1-C-R with
LANE REDUCT ION divided highways and raised medians.

— — 4. Length of turn bays, including taper, deceleration,
and storage lengths shall be as shown on the plans
or as directed by the Engineer. See Chapter 3 of
+he Roadway Design Manual for additional
information on turning lanes or storage lengths.

<1 Mile (Auxiliary Lane)

Varies (See general Note 2) — ’ 8'-16’ MATERIAL SPECIFICATIONS
L | H -
|~ ! ) o> — PAVEMENT MARKERS (REFLECTORIZED) DMS-4200

> > o " . N
( t g q g § 9 /8 Dotted White Lane Line EPOXY AND ADHESIVES DMS-6100
H = g =|||:| = = | = = = o0 o BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
= 48° Type I[-C A two-way left-turn (TWLT) lane-use arrow pavement marking -

] ! ! <:I should be used at or just downstream from the beginning of TRAFFIC PAINT DMS-8200
N — - I — —_— a two-way left-turn lane within o corridor. Repeating the HOT APPLIED THERMOPLASTIC DMS-8220
W SEE DETAIL B i< N . . marking gfter each intersection or dedicated furn bay is
E<zt . 6" White Lane Line <ZI not required unless stated elsewhere in the plans. PERMANENT PREFABRICATED PAVEMENT MARKINGS | DMS-8240

S

= w> -] a a S — -
w9 e e e R All pavement marking materials shall meet the
8z $e|llag\c')lken 6" Broken TYPICAL TRANSITION FOR TWLTL required Departmental Material Specifications
52 o o o o . . . _ Yel low AND DIVIDED HIGHWAY as specified by the plans.

-~ G 5 G G -
§; o> SEE DETAIL A \s" Solid Yellow Line
2% _ __ — - - -

= E|,> ia" White Lane Line

8" Dotted White

Li Ext i
G |® @ @ ine Extension o sori

L White Line
Type I1-A-A Morkers 20° (typ.)

TYPICAL TWLTL AT ONE-WAY STREET AND RIGHT TURN AUXILIARY LANE & 25 ) é?é.?zdv‘fme

See general
Note 3

‘r\ > 1 Mile (Lane Drop) . : g :; :" ; (u u) %:“:IS'X ; u : :%H :J: ;
v — ’

Varies (See general note 2) Varies

L/ T~ | J:“ see perai a/

39’ " N -
< ‘t; ‘t % ~H— 8" Dotted Wnite Lane Line Varies (see general Note 4)

RONLY

3:00:39 PM

oa o o :l:\l:l —
<b SEE DETAIL B ! a8 | Ntype 1c Bl Mnite
24" White
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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.

[. Cleon Water Act, Sec. 402 Texas Pollutont Dischorge Eliminotion System

to0 5 acres_10270UR2ATKHy6/1/2017

1

(Addresses CGP and MS4 Starm Water requirements for the project.)
(In the event that the Contractor Implements a PSL on or within one mile of the project. a Sifte Notice and/or a NO/ will apply.}
[] No Action Required

gRequired Action
Action No. 1

The project disturbs more than one acre but
less thon five acres of surface area. The
contractor is responsible for the PSL as
defined in the Stondard Specifications for
construction and Maintenance of Highways,
Street, ond Bridges (2014 Edition, Section
7.7.6, Page 42). The total disturbed acreage
is the combined acreage to be disturbed on
the project and the contractor’s PSL.

ldentify all MS4 Permit holders thot may be
impocted by the project:

Commitment No. 1

Comply with TPDES CGP. TxDOT must post a

Small Site Notice ond send o copy to any non-
TxDOT MS4 operator thot receives discharge

from the project. Refer to the SW3P Plan Sheet,
BMPs and Detail.

This EPIC must be updated if the disturbed
area increases to five or more acres during
the course of construction (refer to following
section}. It moy become necessory to post @
site notice and NOl1 for the project and/or PSL.
The EPIC must be updated if the disturbed areaq
increases to one or more

Il. Cleon Woter Act, Section 401 and 404 Compliaonce

Commi tment No. 2
The controctor must stabilize the project site as
stated in the SW3P.

MS4 operators that receives discharge from the
project: -N/A-

Env ironmental\EPIC

ion Upgrade\6.

Cgrve & Intersect

ts\Eastland\1027-01-023 FM 2214 @ FM 570

jeC

3:45:28 PM

\BWDDSGTEAM\_Design Pro

7/5/2023

T

Prepared Dy #msssxssmxssmsnsesnienennsn

DATE
FILE

(Addresses Natlorwide Permits, 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 71l Js Implemented, only stated TxDOT standards will be used unless wrltten authorlzatlon for an alfernative 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.)

{No Action Required

Permi t+ Required Action Woters of the US App. Plan Sheet(s)
NA NA NA NA

D 404 Permit and 401 Certification Required

Best Management Practices for opplicable 401 General Conditions
General Condition 12 - Categories [ ond Il BMPs required
Category I (Erosion Control)
Temporary Vegetation Blankets, Matting
Mulch Sod
Interceptor Swale Diversion Dike

Erosion Control Compost Mulch Filter Berms ond Socks

aooooad

Compost Filter Berms and Socks Compost Blonkets

Category Il (Sedimentation Control)
Sand Bag Berm Rock Berm
Silt Fence Hay Bale Dike
Triongular Filter Dike Brush Berms
Stone Outlet Sediment Traps Sediment Basins

Erosion Control Compost Mulch Filter Berms ond Socks

oooOoo oOOoooo

Compost Filter Berms and Socks

oooOoaa

General Condition 25 - Category III BMPs required
Category III (Post-Construction TSS Control)
Retention/Irrigation Constructed Wetlands
Extended Detention Basin Wet Bosins
Vegetative Filter Strips Vegetation-Lined Ditches
Grassy Swales Sand Filter Systems
Erosion Control Compost Mulch filter Berms and Socks

Compost Filter Berms and Socks Sedimentation Chambers

oooOoaa
oooOoaa

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

IV. 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/storaoge.

2. Project Limits Preserve native vegetation to the extent

proctical. Controctor must ochere to
Construction Specification Requirements
Specs 162, 164, 192, 506, 730, 751,

752 in order to comply with requirements

for invasive species, beneficial 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 Habitot Description

Project Area & Description
Construction personnel ore advised of the potential occurrence of vorious species in the
project aorea ond to avoid harming any species if encountered.

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 woter 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)?

[ ves g No

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 osbestos 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 15 working days prior to scheduled abotement and/or demolition.

1f "No", then TxDOT is still required to notify DSHS 15 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

gNo Action Required

(Addresses any other environmental issues that may not have been covered in ofher sections.)

[] Required Action

Action No. Station (Rt/Lt) Commi tment
1. --- ---
LIST OF ABBREVIATIONS
FM 570, ETC.
Best Management Practice
Construction General Permit ENV I RONMENTAL
Texas Department of Staote Health Services
Federal Emergency Management Agency
Federol Highway Administration PERM[ TS’ ISSUES’
Memorandum of Agreement
Memorgnaum of Under sTonding AND COMMITMENTS
MM..lnicipaI Sepor(_l:_ufe Sfo:m«ofer Sewer System (EP I C)
igratory Bird Treaty Act
Notice of Intent
Notice of Termination ®.
Not ionwide Permit %
gpill :reven;ion Confrgl ond Coun;ermeusure
torm Water Pollution Prevention Plan
Pre-Construction Notification Irexmm’m' of Transportation
Project Specific Location BROWNWOOD DISTRICT
Texas Commission on Environmental Quality
Texos Pollutant Discharge Eliminotion System CONT | SECT JoB HIGHWAY
Texas Parks and Wildlife Department
Texas Deportment of Tronsportation 1027/ 01| 023,ETC. |FM 570Q,ETC.
Threatened and Endangered Species DIST COUNTY SHEET NO.
U.S. Army Corp of Engineers
U.S. Fish and Wildlife Service BWD EASTLAND 92
— —




STORMWATER POLLUTION PREVENTION PLAN (SWP3):

This SWP3 has been developed in accordance with the TPDES
Construction General Permit TXR150000 (CGP). The Texas
Department of Transportation (TxDOT) ensures that project
specifications include adequate best management practices
(BMPs) for this project.

For all projects with any soil disturbing activities, TxXDOT will
maintain a SWP3 with all pertinent records, correspondence,
environmental documents, etc. at the project field office. If
no field office is available, then this SWP3 shall be kept in
the appropriate TxDOT Area Office.

This SWP3 is consistent with requirements specified in
applicable stormwater plans and the projects environmental
permits, issues, and commitments (EPICs). A copy of the CGP
is included in Attachment 2.12 of the SWP3 binder.

1.0 SITE/PROJECT DESCRIPTION

1.1 PROJECT CONTROL SECTION JOB (CSJ):
1027-01-023

1.2 PROJECT LIMITS:

From: .2 miles north of FM 570

To: .2 south of FM 570

1.3 PROJECT COORDINATES:

BEGIN: (Lat) 32.396652, (Long) -98.753428

END: (Lat) 32.391844, (Long) -98.747011

1.4 TOTAL PROJECT AREA (Acres): 8.8 acres

1.5 TOTAL AREA TO BE DISTURBED (Acres): 1.85 acres

1.6 NATURE OF CONSTRUCTION ACTIVITY:

WIDEN PAVED SHOULDER, INSTALL
LEFT AND RIGHT TURN LANES, EXTEND CULVERT

1.7 MAJOR SOIL TYPES:

1.8 PROJECT SPECIFIC LOCATIONS (PSLs):

PSLs must be depicted on the Environmental Layout Sheets
in Attachment 1.2 of this SWP3. PSLs may be identified during
preconstruction meetings or during the construction

process. Please choose from the options below:

C PSLs determined during preconstruction meeting

[ PSLs determined during construction

X No PSLs planned for construction

Type Sheet #s

Soil Type Description

Chaney Loamy Sand
1 to 5% slopes (ChC)

85% chaney, moderatley well
drained, medium rate of runoff

85% chaney eroded, moderatley
well drained, medium rate of
runoff

Chaney Loamy Sand
1 to 5% slopes (ChC2)

Pedernales Fine Sandy
Loam 1 to 5% slopes
(PeC2)

90% Pedernales, well drained,
medium rate of runoff

All off-ROW PSLs required by the Contractor are the Contractor’s
responsibility. The Contractor shall secure all permits required

by local, state, federal laws for off-ROW PSLs. The contractor
shall provide diagrams, areas of disturbance, acreage, and
BMPs for all off-ROW PSLs within one mile of the project.

1.9 CONSTRUCTION ACTIVITIES:
(Use the following list as a starting point when developing the
Construction Activity Schedule and Ceasing Record in
Attachment 2.5.)
X Mobilization
X Install sediment and erosion controls
X Blade existing topsoil into windrows, prep ROW, clear and grub
X Remove existing pavement
X Grading operations, excavation, and embankment
X Excavate and prepare subgrade for proposed pavement
widening
X Remove existing culverts, safety end treatments (SETSs)
X Remove existing metal beam guard fence (MBGF), bridge rail
X Install proposed pavement per plans
X Install culverts, culvert extensions, SETs
X Install mow strip, MBGF, bridge rail
X Place flex base
X Rework slopes, grade ditches
X Blade windrowed material back across slopes
X Revegetation of unpaved areas
X Achieve site stabilization and remove sediment and
erosion control measures

] Other:

| Other:

| Other:

1.10 POTENTIAL POLLUTANTS AND SOURCES:

X Sediment laden stormwater from stormwater conveyance over
disturbed area

X Fuels, oils, and lubricants from construction vehicles, equipment,
and storage

X Solvents, paints, adhesives, etc. from various construction
activities

X Transported soils from offsite vehicle tracking

X Construction debris and waste from various construction
activities

X Contaminated water from excavation or dewatering pump-out
water

X Sanitary waste from onsite restroom facilities

X Trash from various construction activities/receptacles

X Long-term stockpiles of material and waste

0 Other:

[ Other:

L Other:

1.11 RECEIVING WATERS:
Receiving waters must be depicted on the Environmental Layout

Sheets in Attachment 1.2 of this SWP3. Include Segment # for
receiving waters.

1.13 ROLES AND RESPONSIBILITIES: CONTRACTOR

X Day To Day Operational Control

X Submit Notice of Intent (NOI) to TCEQ (=5 acres)

X Post Construction Site Notice
X Submit NOI/CSN to local MS4

X Maintain schedule of major construction activities

X Install, maintain and modify BMPs

X Complete and submit Notice of Termination to TCEQ

X Maintain SWP3 records for 3 years
0 Other:

0 Other:

0 Other:

1.14 LOCAL MUNICIPAL SEPARATE STORM SEWER
SYSTEM (MS4) OPERATOR COORDINATION:

MS4 Entity

NO MS4s received stormwater discharge from the site.

Tributaries Classified Waterbody

Leon River Above
Leon Reservoir (1224A)

Leon River (1223)
Impaired for bacteria
and dissolved oxygen

No TMDL's or I-plans
were identified

* Add (*) for impaired waterbodies with pollutant in ().

1.12 ROLES AND RESPONSIBILITIES: TxDOT

X Development of plans and specifications

X Submit Notice of Intent (NOI) to TCEQ (25 acres)

X Post Construction Site Notice

X Submit NOI/CSN to local MS4

X Perform SWP3 inspections

X Maintain SWP3 records and update to reflect daily operations

X Complete and submit Notice of Termination to TCEQ
X Maintain SWP3 records for 3 years
1 Other:

] Other:

O Other:

STORMWATER POLLUTION
PREVENTION PLAN (SWP3)
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STORMWATER POLLUTION PREVENTION PLAN (SWP3):

2.0 BEST MANAGEMENT PRACTICES (BMPs)
AND CONTROLS, INSPECTION, AND
MAINTENANCE

The Contractor shall be the responsible party for implementing
the BMPs described herein and for complying with the SWP3
for control of erosion and sedimentation during day-to-day
operations. The Contractor shall implement changes to this
SWP3 approved by TxDOT within the times specified in this
SWP3 or the CGP.

2.1 EROSION CONTROL AND SOIL
STABILIZATION BMPs:

~

Protection of Existing Vegetation
Vegetated Buffer Zones

Soil Retention Blankets

Geotextiles

Mulching/ Hydromulching

Soil Surface Treatments

Temporary Seeding

Permanent Planting, Sodding or Seeding
Biodegradable Erosion Control Logs
Rock Filter Dams/ Rock Check Dams

Vertical Tracking

Interceptor Swale

Riprap

Diversion Dike

Temporary Pipe Slope Drain
Embankment for Erosion Control
Paved Flumes

Other:

Other:

Other:

Other:

O o0oo -

X O 000
O X OOOoOooOoOo g

OO oOugooogoo
U OO ooogQgooo g

2.2 SEDIMENT CONTROL BMPs:

TIP

X 71 Biodegradable Erosion Control Logs
[ O Dewatering Controls

Inlet Protection

Rock Filter Dams/ Rock Check Dams
Sandbag Berms

Sediment Control Fence

Stabilized Construction Exit

Floating Turbidity Barrier

Vegetated Buffer Zones

Vegetated Filter Strips

Other:

Other:

Other:

Other:

[ B

u
U
0
X

I 1 s I A
I I

Refer to the Environmental Layout Sheets/ SWP3 Layout Sheets
located in Attachment 1.2 of this SWP3

Sediment control BMPs requiring design capacity calculations
(See SWP3 Attachment 1.3.):

T/P

[l [1 Sediment Trap

[1 Calculated volume runoff from 2-year, 24-hour storm
for each acre of disturbed area
[ 3,600 cubic feet of storage per acre drained

11 [1 Sedimentation Basin
X Not required (<10 acres disturbed)
LI Required (>10 acres) and implemented.

[ Calculated volume runoff from 2-year, 24-hour storm
for each acre of disturbed area

1 3,600 cubic feet of storage per acre drained
[0 Required (>10 acres), but not feasible due to:

[ Available area/Site geometry

"] Site slope/Drainage patterns

Ll Site soils/Geotechnical factors

0 Public safety

0 Other: No new right of way

2.3 PERMANENT CONTROLS:

(Coordinate post-construction BMPs with appropriate TxDOT
maintenance sections.)

BMPs To Be Left In Place Post Construction:

Stationing

Type From To

No permanent controls
are planned.

2.4 OFFSITE VEHICLE TRACKING CONTROLS:

X Excess dirt/mud on road removed daily

X Haul roads dampened for dust control

X Loaded haul trucks to be covered with tarpaulin
Stabilized construction exit

_ Other:

_ Other:

_ Other:

" Other:

2.5 POLLUTION PREVENTION MEASURES:
X Chemical Management
X Concrete and Materials Waste Management
X Debris and Trash Management
X Dust Control
X Sanitary Facilities

Other:

_1 Other:

_ Other:

_ Other:

2.6 VEGETATED BUFFER ZONES:

Natural vegetated buffers shall be maintained as feasible to
protect adjacent surface waters. If vegetated natural buffer
zones are not feasible due to site geometry, the appropriate

additional sediment control measures have been incorporated
into this SWP3.

Stationing

Type From To

No surface waters present.
vegetated buffer zones are
not planned.

Refer to the Environmental Layout Sheets/ SWP3 Layout Sheets
located in Attachment 1.2 of this SWP3

Refer to the Environmental Layout Sheets/ SWP3 Layout Sheets
located in Attachment 1.2 of this SWP3

2.7 ALLOWABLE NON-STORMWATER DISCHARGES:

X Fire hydrant flushings

X Irrigation drainage

X Pavement washwater (where spills or leaks have not occurred,
and detergents are not used)

X Potable water sources

X Springs

X Uncontaminated groundwater

X Water used to wash vehicles or control dust

X Other allowable non-stormwater discharges as allowed by
TPDES GP TXR150000.

2.8 INSPECTIONS:

All disturbed areas and erosion and sediment control devices
shall be inspected at least once every seven (7) days.
Inspections shall be performed by TxDOT as indicated on the

Field Inspection and Maintenance Report Form 2118 and
retained in Attachment 2.5 of this SWP3 .

2.9 MAINTENANCE:

Control measures shall be properly installed according to
specifications. If it is determined that a BMP or control
measure is not operating effectively, maintenance must be
accomplished as soon as possible and before the next
anticipated rain event, but in no case later than 7 calendar
days after being able to access the site. Maintenance shall be
performed by the Contractor as indicated on the Field
Inspection and Maintenance Report Form 2118 and retained
in Attachment 2.5 of this SWP3.

STORMWATER POLLUTION
PREVENTION PLAN (SWP3)
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EXACT LOCATION & QUANTITIES OF SW3P ITEMS TO BE DETERMINED IN THE FIELD
P S
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CS) - 1027-01-023 CS) 1697-02-032 Sk --..f.,.nl.
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ITEM CODE DESCRIPTION QUANT UNIT ITEM CODE DESCRIPTION QUANT UNIT ;’ b * '-._‘:':,
r .............................. '
164 6001 BROADCAST SEED (PERM) (RURAL) (SANDY) 3261.0 sy 164 6001 BROADCAST SEED (PERM) (RURAL) (SANDY) 5800.0 5% 4. JASON H, SCANTLING ¢
[ b
164 6009 BROADCAST SEED (TEMP)(WARM) 1630.5 sy 164 6009 BROADCAST SEED (TEMP)(WARM) 2900.0 Sy o % :663:“ ‘{, 7
Llcpnsiy. g
164 6011 BROADCAST SEED (TEMP)(COOL) 1630.5 Sy 164 6011 BROADCAST SEED (TEMP)(COOL) 2900.0 5% ‘\\{{{5,,-;; "g\fff;
aS G
168 6001 VEGETATIVE WATERING 66.0 MG 168 6001 VEGETATIVE WATERING 116.0 MG / //9 M /E
506 6038 TEMP SEDMT CONT FENCE (INSTALL) 0.0 LF 506 6038 TEMP SEDMT CONT FENCE (INSTALL) 250.0 LF /
506 6039 TEMP SEDMT CONT FENCE (REMOVE) 0.0 LF 506 6039 TEMP SEDMT CONT FENCE (REMOVE) 250.0 LF 07/06/2023
506 6041 BIODEG EROSN CONT LOGS (INSTL) (12") 132.0 LF 506 6041 BIODEG EROSN CONT LOGS (INSTL) (12") 204.0 LF ==f°
506 6043 BIODEG EROSN CONT LOGS (REMOVE) 132.0 LF 506 6043 BIODEG EROSN CONT LOGS (REMOVE) 204.0 LF M 7exas Department of Transportation
FM 570,ETC.
SW3P
LAYOUTS
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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.

Erosion Control Log placed In semi-circular pattern across ditch.

Wood Stakes or Sandbag Anchors placed every 4 Feet (Max).

Cradle of Eroslon Control Compost
to Insure flow does not pass under log

Water Flow

Us 84

EROSION
CONTROL LOG
PLACEMENT
DETAILS
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TxDOT for any purpose whatsoever.

formats or for incorrect results or domages resulting from its use.

No warranty of ony kind is mode by
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"Texas Engineering Proctice Act”.
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TxDOT assumes no responsibility for the conversion o

The use of this stondord is governe:
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DISCLAIMER:

7DBTR023

4’ minimum steel or wood posts spaced at 6’ to 8'.
RA T
Softwood posts shall be 3" minimum in diometer or nominal 2" x 4". QENE“LLJEQAE§
Hardwood posts shall have a minimum cross section of 1.5" x 1.5" 1. Vertical tracking is required on projects where soil distributing activities have occurred

Connect the ends of the successive . . unless otherwise approved.
f/{Fas-l-en fabric to the top strond of the wire using

reinforcement sheets or rolls a

minimum of 6 +imes with hog rings. 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" length impressions are
perpendicular to the slope or direction of water flow.

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

paral lel to the slope contour.
Top of Fencegﬁ\\

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 GUIDELINES

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: ocll® owTXDOT _ [oxi kM [ow VP Jowews LS
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The use of this stondard is governed by the "Texas Engineering Practice Act”.
TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.
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FILE:

GENERAL NOTES:

1. EROSION CONTROL LOGS SHALL BE INSTALLED

STAKE ON DOWNHILL SIDE OF IN ACCORDANCE WITH MANFACTURER’S
1 LOG AT 8° (ON CENTER) MAX. RECOMMENDATIONS, OR AS DIRECTED BY THE
FLOW ADDITIONAL UPSTREAM (TYP.) AS NEEDED TO SECURE LOG, ENGINEER.
TEMP. EROSION STAKES FOR HEAVY OR AS DIRECTED BY THE 2. LENGTHS OF EROSION CONTROL LOGS SHALL
FLOW RUNOFF EVENTS ENGINEER. .
ADDITIONAL UPSTREAM CONTROL LOG SECURE END BE IN ACCORDANCE WITH MANUFACTURER'S
STAKES FOR HEAVY OF LOG TO R.O.W. B—m ‘L - . RECOMMENDATIONS AND AS REQUIRED FOR
RUNOFF EVENTS STAKE AS — | — DISTURBED AREA ] AR TEMPORARY THE PURPOSE INTENDED.
DIRECTED N < & (@ @ EROSION 3. UNLESS OTHERWISE DIRECTED, USE
; BIODEGRADABLE OR PHOTODEGRADABLE
A CONTROL
A ' A S (@@ e T T T S LOG CONTAINMENT MESH ONLY WHERE LOG WILL
Iﬁ((((((({({(lrmm,,.;,..«_,, ), < = FLow REMAIN IN PLACE AS PART OF A VEGETATIVE
S Iz T \N
A ~] E N_DISTURBED AREA SYSTEM. FOR TEMPORARY [NSTALLATIONS,
~
SECURE END ~ i BACK OF CURB  <rcURE END | BACK OF CURB USE RECYCLABLE CONTAINMENT MESH.
OF LOG TO STAKE LOG ON DOWNHILL B—] S| LIP OF GUTTER OF LOG TO 4, FILL LOGS WITH SUFFICIENT FILTER MATERIAL
STAKE AS JIDE AT THE CENTER STAKE AS - TO ACHIEVE THE MINIMUM COMPACTED DIAMETER
DIRECTED AT EACH END. AND AT DIRECTED SPECIFIED IN THE PLANS WITHOUT EXCESSIVE
, STAKE ON DOWNHILL SIDE OF DEFORMAT ION
ADDITIONAL POINTS AS TEMP. EROSION LOG AT 8’ (ON CENTER) MAX. ADDITIONAL UPSTREAM LIP OF GUTTER . i} i}
NEIEDED TO SECURE LOG CONTROL LOG AS NEEDED TO SECURE LOG, STAKES FOR HEAVY 5. STAKES SHALL BE 2" X 2" WOOD OR
(4’ MAX. SPACING), OR AS DIRECTED BY THE #3 REBAR, 2°'-4° LONG, EMBEDDED SUCH THAT
OR AS DIRECTED BY RUNOFF EVENTS
R A NIRECT ENGINEER. 2" PROTRUDES ABOVE LOG, OR AS DIRECTED BY
. THE ENGINEER.
PLAN VIEW PLAN VIEW PLAN VIEW 6. "[;ESEOT PLACE STAKES THROUGH CONTAINMENT
7. COMPOST CRADLE MATERIAL IS INCIDENTAL &
R. 0. W TEMP. EROSION WILL NOT BE PAID FOR SEPARATELY.
-0 CONTROL LOG 8. SANDBAGS USED AS ANCHORS SHALL BE PLACED
TAK H
SIDEEA'{O$H2NCES¥ERILL TEMP. EROSION ON TOP OF LOGS & SHALL BE OF SUFFICIENT
AT EACH END, AND AT CONTROL LOG COMPOST CRADLE SIZE TO HOLD LOGS IN PLACE.
ADDITIONAL POINTS AS R.0.W. STAKE UNDER EROSION 9. TURN THE ENDS OF EACH ROW OF LOGS UPSLOPE
TEMP. EROSION NEEDED TO SECURE LOG \ STAKE CONTROL LOG S TO PREVENT RUNOFF FROM FLOWING AROUND THE
CONTROL LOG (4° MAX. SPACING), OR COMPOST CRADLE X \ LOG.
AS DIRECTED BY THE ESBESOER‘L’S?N 10. FOR HEAVY RUNOFF EVENTS, ADDITIONAL
1" (TYP.) ENGINEER. A A\YA\ S A UPSTREAM STAKES MAY BE NECESSARY TO KEEP
v V A LOG FROM FOLDING IN ON [TSELF.
iyl INNANNNAN NN N NN NN NN
N ) A \AV/A\W\\/AV/A\V NW/AZA\ NN SNINYNININISTNININTININ
A Wi SECTION c-C
A
SECTION B-B EROSION CONTROL LOG AT EDGE OF RIGHT-OF -WAY
COMPOST CRADLE ADDITIONAL UPSTREAM EROSION CONTROL LOG AT BACK OF CURB
UNDER EROSION STAKES FOR HEAVY
CONTROL LOG RUNOFF EVENTS MINIMUM

SECTION A-A CE?I"AAP;ECTTEERD

EROSION CONTROL LOG DAM

MINIMUM
COMPACTED
DIAMETER

AVAAVAVAVAVAVAY VAV
LEGEND #3 BAR
DIAMETER MEASUREMENTS OF EROSION
EROSION CONTROL LOG DAM CONTROL LOGS SPECIFIED IN PLANS
EROSION CONTROL LOG AT BACK OF CURB SEDIMENT BASIN & TRAP USAGE GUIDELINES
An erosion control log sediment trap may be used to filter
sediment out of runoff draining from an unstabilized areaq. SHEET 1 OF 3
EROSION CONTROL LOG AT EDGE OF RIGHT-OF -WAY Log Traps: The drainage area for a sediment trap should not exceed N -
5 acres. The trap caopacity should be 1800 CF/Acre (0.5" over g gﬁ:ﬁgﬂ
EﬁngéOENgO#%EgEH%ﬁgSAﬁEjH(S)lﬁ?ﬁ(%s REBAR STAKE DETAIL the drainoge oreo). ITexas Department of Transportation Standard
Control logs should be ploced in the following locations:
1. Within drainage ditches spaced as needed or min. 500 on center TEMPORARY EROSION!
2. Immediotely preceding ditch inlets or drain inlets
E$2E&ONNBONX§8%NbogacagR?lﬂngS 3. Just before the drainage en-rlers a water cclaurlse SEDIMENT AND WATER
4. Just before the drainage leaves the right of way POLLUT ION CONTROL MEASURES
5. Just before the drainage leaves the construction
EROSION CONTROL LOG AT DROP INLET Iimi+s where drainage flows away from the project. EROSION CONTROL LOG
The logs should be cleaned when the sediment has accumuloted to a
depth of 1/2 the log diameter. EC (9) - ] 6
—(cL-C1)— EROSION CONTROL LOG AT CURB INLET
Cleaning ond removal of accumulated sediment deposits is incidental and FILE: ec916 Nz TXDOT \CMKM \DW= LS/PT ‘CK:LS
will not be paid for separately. © TxDOT: JULY 2016 CONT | sECT 408 HIGHWAY
EROSION CONTROL LOG AT CURB & GRATE INLET REVISIONS 1027 01] 023,ETC. | FM 570,ETC.
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The use of this stondard is governed by the "Texas Engineering Practice Act”.
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TOP OF SLOPE

TOP OF SLOPE

6’ BELOW 6’ BELOW
TOP OF SLOPE b SECURE END TOP OF SLOPE
2 TOF _LoG TO
y STAKE AS ((""{(’i
DIRECTED LOG SPACING A \(\\\l»,
LOG SPACING (SEE EROSION
(SEE _EROSION CONTROL LOG
CONTROL LOG SPACING

SPACING

TABLE BELOW) TABLE BELOW)

END SECTION RAP DETAIL

7/

. STAGGER JOINTS
5'-0" TO 10" -0~

"/l/f;"(\'(((f

EROSION CONTROL LOG

EROSION CONTROL LOG

. STAGGER JOINTS
5 -0" TO 10°-0"
A\

\TIRT 7 EROSION CONTROL LOG SPACING TABLE 50 A«@(ﬁﬁ(((((((
(«gé LOG DIAMETER >

\/
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
2" x 2"  WOOD
ROPE
or #3 REBAR,
R EROSION CONTROL LOG o 10 4  LokG. ROPE
STAKING [F PLACE EXCAVATED ‘ 2 MINIMUM ‘ 2 EROSION  EROSION
NEEDED FOR MATERIAL CFJN gPH“—L SVERLAP ! CONTROL  CONTROL
HEAVY RUNOFF e S | | LoG LOG
NOTCH Typ —— /

EROSION
CONTROL
LOG

‘ 2° MINIMUM ‘ 2’
‘ OVERLAP ‘

(I - g
LD ” .

‘ MINIMUM

‘ EVENTS
|

SLOPE

/
b
/4R
N—"

12" MINIMUM
I

/N

s

STAKE AND LASHING ANCHORING DETAIL

- SHEET 2 OF 3

STAKE AND TRENCHING ANCHORING DETAIL — p—
STAKE™ I Texas Department of Transportation gl’:;ifftifoa’;d
TRENCH DEPTH TABLE for x Ve TEMPORARY EROSION,
LOG DIAMETER DEPTH o SEDIMENT AND WATER
pp T POLLUTION CONTROL MEASURES
@" > STAKE NOTCH DETAIL EROSION CONTROL LOG
:2 ; EC(9)-16
FILE: ecll6 onTxDOT  [ekekM  [ows LS/PT [exi LS
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FILE:

OVERLAP ENDS TIGHTLY
24" MINIMUM

SECURE END
OF LOG TO
STAKE AS
DIRECTED

COMPLETELY SURROUND CURB
DRAINAGE ACCESS TO
AREA DRAIN INLETS WITH
EROSION CONTROL LOG

CURB INLET

INLET
EXTENSION

TEMP. EROSION
CONTROL LOG

SANDBAG

—— FLOW

FLON ——————

STAKE OR USE SANDBAGS
ON DOWNHILL SIDE OF
LOG AS NEEDED TO HOLD
IN PLACE (TYPICAL)

2 SAND BAGS

TEMP. EROSION
USE STAKES ON DOWNSTREAM SIDE OF
TEMP. EROSION LOGS, AT ENDS, MIDPOINT, & AS CONTROL LOG \\\\\\///// 2 SAND BAGS
CONTROL LOG NEEDED OR SANDBAGS TO HOLD [N PLACE.

EROSION CONTROL LOG AT DROP INLET EROSION CONTROL LOG AT CURB INLET EROSION CONTROL LOG AT CURB INLET

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.

MIN, CURB AND MIN,
GRATE INLET

T
R0
1l

TEMPORARY EROSION CONTROL LOG

USE STAKES ON DOWNSTREAM SIDE OF
LOGS, AT ENDS, MIDPOINT, & AS
NEEDED OR SANDBAGS TO HOLD IN PLACE.

SANDBAG

EROSION CONTROL LOG AT CURB & GRADE INLET

SHEET 3 OF 3

444441‘I!|IEIDH44447 ;gg;"® Design

Division
I Texas Department of Transportation Standard

TEMPORARY EROSION,
SEDIMENT AND WATER
POLLUTION CONTROL MEASURES

SANDBAG DETAIL EROSION CONTROL LOG
EC(9)-16

FILE: ec916 onTxDOT  [ekekM  [ows LS/PT [exi LS
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