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SPECIFICATIONS ADOPTED BY THE TEXAS DEPARTMENT OF TRANSPORTATION,
JUNE 1, 2014 AND SPECIFICATION I[TEMS LISTED AND DATED AS FOLLOWS,
SHALL GOVERN ON THIS PROJECT: REQUIRED CONTRACT PROVISIONS FOR ALL
FEDERAL-AID CONSTRUCTION CONTRACTS (FORM FHWA 1273, MAY 2012).

VICINITY MAP

EXCEPTIONS: NONE
EQUATIONS:  NONE

RATLROAD
CROSSINGS:  NONE
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COUNTY: MCLENNAN SHEET
HiGHWAY: FM 1637 CSJ: 0833-03-051
GENERAL

The construction, operation and maintenance of the proposed project will be consistent with the
state implementation plan as prepared by the Texas Commission on Environmental Quality.

The disturbed area for this project, as shown on the plans is 0.01 acres. However, the Total
Disturbed Area (TDA) will establish the required authorization for storm water discharges. The
TDA of this project will be determined by the sum of the disturbed area in all project locations in
the contract, and all disturbed area on all Project-Specific Locations (PSL) located in the project
limits and/or within 1 mile of the project limits. The department will obtain an authorization to
discharge storm water from the Texas Commission on Environmental Quality (TCEQ) for the
construction site as shown on the plans, according to the TDA of the project. The contractor will
obtain any required authorization from the TCEQ for the discharge of storm water from any PSL
for construction support activities on or off of the project row according to the TDA of the project.
When the TDA for the project exceeds 1 acre, provide a copy of the appropriate application of
permit (NOI, or Construction Site Notice) to the engineer, for any PSL located in the project limits
or within 1 mile of the project limits. Follow the directives and adhere to all requirements set forth
in the TCEQ, Texas Pollution Discharge Elimination System, Construction General Permit
(TPDES, CGP).

There is a high probability that an environmentally sensitive area could be encountered on the
contractor designated Project-Specific Locations (PSL) for this project (haul roads, equipment
staging areas, borrow pits, disposal sites, field offices, storage areas, parking areas, etc.). ltem
7.6 “Project-Specific Locations”, provides a listing of regulatory agencies that may need to be
contacted regarding this project.

Contractor questions on this project are to be emailed to the Waco District at the following
address:

Bill Compton - Wacoprebid@txdot.gov, 254-867-2707, 100 S. Loop Dr., Waco, TX
Carmen Chau - Wacoprebid@txdot.gov, 254-867-2794, 100 S. Loop Dr., Waco, TX

Or Via phone or in person to the following individual(s):
Area Engineer’s: Clayton Zacha, P.E., 254-772-2890
Assistant Area Engineer’s: Jeff Jackson, P.E., 254-772-2890

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

All questions submitted that generate a response will be posted through this site. The site is
organized by District, Project Type (Construction or Maintenance), Letting Date, CCSJ/Project
Name.
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COUNTY: MCLENNAN SHEET 3

HIGHWAY: FM 1637 CSJ: 0833-03-051

GENERAL NOTES

Exact location of poles, controller, signal heads, and ground boxes shall be determined in the field
subject to final approval by the inspector in the field.

The contractor will be responsible for acquiring any necessary off-site locations for storage of all
equipment materials required for the construction of the project at no extra pay.

Maintain a minimum clearance of 3 ft. Raduis from neutral and 10 ft. Radius between proposed
traffic signal equipment and existing overhead power lines.

ITEM 5: CONTROL OF THE WORK

Submit all fabrication and shop drawings per TxDOT’s online shop drawing submittal system and
copy the Area Engineer on the email submittal, unless otherwise directed.

Underground utilities owned by the Texas Department of Transportation may be present within the
Right-Of-Way on this project. For signal, illumination, surveillance, and communications & control
maintained by TxDOT, call the TxDOT Traffic Signal Office (254)867-2808 for locates a minimum
of 48 hours in advance of excavation. For irrigation systems, call TxDOT Landscape Office
(254)867-2726 for locates a minimum of 48 hours in advance of excavation. If city or town owned
irrigation facilities are present, call the appropriate department of the local city or town a minimum
of 48 hours in advance of excavation. The Contractor is liable for all damages when utilities are
damaged due to Contractor’s negligence including, but not limited to, repair or replacement at the
Contractor’s expense.

Prior to beginning work in the area of existing utilities, the contractor will consult with the utility
companies for exact locations to prevent any damage or interference with present facilities. This
action will in no way be interpreted as relieving the contractor of his responsibilities, under the
terms of the contract and as set out in the plans and specifications. The contractor will repair any
damage caused by his operations, at his own expense and will restore facilities to service in a
timely manner.

Contractor shall restore the construction area to the original condition prior to final inspection.

ITEM 6: CONTROL OF MATERIALS

References to manufacturer’s trade name or catalog numbers are for the purpose of identification
only and the contractor will be permitted to furnish like materials of other manufacturers provided
they are of equal quality and comply with specifications for this project.

ITEM 7: LEGAL RELATIONS AND RESPONSIBILITIES

No significant traffic generator events identified.

If utilizing private property for waste disposal sites, field office sites, equipment storage sites or for
any other purpose involved with this project, provide to the Engineer written proof of the property
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COUNTY: MCLENNAN SHEET

HIGHWAY: FM 1637 CSJ: 0833-03-051

owner's approval of the use of this property. This proof may be in the form of a letter or
agreement signed by the property owner or other documents acceptable to the Engineer.

Personal vehicles of the contractor's employees will not be parked within the right of way at any
time including any section closed to public traffic, unless the vehicle is being utilized for
construction procedures. However, the contractor's employees may park on the right of way at the
sites where the contractor has his office, equipment and materials storage yard.

Law Enforcement Personnel.
Submit charge summary and invoices using the Department forms.

Patrol vehicles must be clearly marked to correspond with the officer’s agency and equipped with
appropriate lights to identify them as law enforcement. For patrol vehicles not owned by a law
enforcement agency, markings will be retroreflective and legible from 100 ft. from both sides and
the rear of the vehicle. Lights will be high intensity and visible from all angles.

No payment will be made for law enforcement personnel needed for moving equipment or payment
for drive time to/from the event site. A minimum number of hours is not guaranteed. Payment is
for work performed. If the Contractor has a field office, provide an office location for a supervisory
officer when event requires a supervising officer. This work is subsidiary.

A maximum combined rate of $65 per hour for the law enforcement personnel and the patrol
vehicle will be allowed. Any scheduling fee is subsidiary per Standard Specification 502.4.2.

Cancel law enforcement personnel when the event is canceled. Cancellation, minimums or “show
up” fees will not be paid when cancellation is made 12 hours prior to beginning of the event.
Failure to cancel within 12 hours will not be cause for payment for cancellation, minimums, or
"show up" time. Payment of actual “show up” time to the event site due to cancellation will be on
a case by case basis at a maximum of 2 hours per officer.

Alterations to the cancellation and maximum rate must be approved by the Engineer or pre-
determined by official policy of the officers governing authority.

ITEM 8: PROSECUTION AND PROGRESS

This Project will be a Standard Workweek in accordance with Article 8.3.1.4.

Meet bi-weekly or at intervals as agreed upon with the engineer to notify him or her of planned
work for the upcoming 3-week period.

For this project, provide a Bar Chart progress schedule.

ITEM 416: DRILLED SHAFT FOUNDATIONS
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COUNTY: MCLENNAN SHEET 3A

HIGHWAY: FM 1637 CSJ: 0833-03-051

All drill shaft locations are based on utilities marked by the city and texas one call system. Utilities
shall be verified by the contractor prior to construction. Any adjustments shall be approved by the
engineer.

Signal poles located under overhead electric lines shall be installed as per location on the plan
sheets. Contractor shall be responsible for providing any special drilling equipment to accomplish
the installation at no additional cost.

Soil from foundation drilling will be removed immediately from the stream channel area to higher
ground above the ordinary high-water marks. No earth drill spoil material will be deposited into
water of a stream. If used, drilling mud will not be allowed to enter into any stream.

ITEM 421: HYDRAULIC CEMENT CONCRETE

Furnish mix designs to the Engineer in a format compatible to the latest version of the
Department’s Construction Management System (Site Manager). Mix Design templates will be
provided by the Engineer.

Supply the Engineer with a list of certified personnel and copies of their current ACI certificates
before beginning production and when personnel changes are made. Supply hard copies of
calibration reports for testing equipment when required by the Engineer.

ITEM 500: MOBILIZATION

Material On Hand (MOH) will not be used in calculating partial payments for Mobilization.

ITEM 502: BARRICADES, SIGNS, AND TRAFFIC HANDLING

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.

Access will be provided to all business and residences at all times. Where turning radii are limited
during phased construction at intersections, provide all weather surfaces such as RAP or base in
turning movements to accommodate and to protect the traffic from edge drop-offs. Materials,

labor, maintenance and removal for these temporary accesses and radii will not be paid for directly
but will be considered subsidiary to the various bid items.

A meeting between the contractor and Engineer to discuss upcoming changes in construction
phasing and traffic switches is required at least fourteen (14) days prior to the phase change.
Iltems to be discussed at this meeting include temporary signing, traffic control, pavement
markings, the processes necessary for the phase change and subcontractor scheduling.

GENERAL NOTES SHEET D



COUNTY: MCLENNAN SHEET

HIGHWAY: FM 1637 CSJ: 0833-03-051

Place barricades and signs in locations that do not obstruct the sight distance of drivers entering
the highway from driveways or side streets.

As approved by the Engineer, provide uniformed off duty police officers and squad cars during
lane closures, night time work or other situations that indicate a need for additional traffic control to
protect the traveling public or the construction workforce. Provide documentation such as payroll,
log sheets with signatures and badge number, or invoices from the government entity providing
the officers for reimbursement. Complete the weekly tracking form provided by the department and
submit invoices that agree with the tracking form for payment at the end of each month approved
services were provided. Reimbursement will not be made for coordination fees charged by any
party.

The Contractor Responsible Person(s) (CRP) will be certified by TEEX, ATSSA, the National
Safety Council or other approved organization. Certifications will be submitted to the Engineer at
the pre-construction meeting.

The Contractor Responsible Person(s) (CRP) for Work Zone Traffic Controls will inspect and
ensure any deficiencies are corrected each and every day throughout the duration of this contract.
Any misaligned or damaged traffic control devices will be repaired as soon as practical after
deficiency is discovered.

In addition to providing a Contractor's Responsible Person and a phone number for emergency
contact, have an employee(s) available to respond on the project for emergencies and for taking
corrective measures within One (1) Hour.

ITEM 506: TEMPROARY EROSION, SEDIMENTATION AND ENVIRONMENTAL CONTROLS

Provide SW3P Signs. Obtain from the Engineer a copy of the project’'s completed TPDES Storm
Water Program Construction Site Notice and Contractor Site Notice. Laminate the sheets and
bond with adhesive to 36" X 36" sign blanks. Ensure the sheets remain dry. Apply Type C Blue
reflective sheeting as the background and add the text “SW3P” in 5" white lettering, centered at
the top. Attach the signs to approved temporary mounts and locate at each of the project limits
just inside the right of way line at a readable height or as directed by the Engineer. If the sign
cannot be placed outside the clear zone, it must adhere to the TMUTCD. SW3P signs,
maintenance, and reposting (for replacement or as needed to ensure readability) will be subsidiary
to Item 502.

Leave all right of way areas undisturbed until actual construction is to be performed in said areas.

No soil disturbing activities will begin on any section of TxDOT ROW without adequate
sedimentation controls first being installed and functioning at adjacent drainage outfalls. Begin
and continuously prosecute the repairs, additions and maintenance of erosion and sedimentation
control devices within seven days after the Contractor receives each Form 2118, Field Inspection
and Maintenance Report, from the Engineer. Failure of the Contractor to fulfill either of the above
requirements places TxDOT in potential non-compliance with permit requirements and may result
in withholding estimates or stopping work or both until all environmental permit requirements are
fulfilled.
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Concrete Washouts are required per the CGP. The Concrete Washout Area(s) structural controls
must consist of temporary berms, temporary shallow pits, and/or temporary storage tanks to
prevent contaminated runoff and must be lined as to prevent contamination of underlying soil.
Ensure pits properly maintained including removal of concrete as not to allow over flow. The
location(s) of washout area will be approved by the Engineer. When washout pits are no longer
needed, they will be removed and area will be restored to original condition. This work, materials
and labor will not be measured or paid for directly but will be subsidiary to Item 506, “Temporary
Erosion, Sedimentation, and Environmental Controls.”

Cleaning and sweeping of open roadways due to material spillage or loss from Contractor
equipment or tires will be the responsibility of the Contractor at no cost to TXxDOT. This work will
not be charged as Item 738, “Cleaning and Sweeping Highways”. Cleaning and sweeping of
roadways will be completed as directed, including multiple times per day if necessary, to maintain
acceptable roadways for the traveling public and to meet environmental regulations. Construction
activities will cease when material deposited on the roadway is not properly removed or when
equipment is not available as needed. Adequate construction exits will be planned, constructed
and maintained by the Contractor per Item 506, “Temporary Erosion, Sedimentation, and
Environmental Controls”.

TEM 618: CONDUIT

The locations of conduit as shown are for diagrammatic purposes only and may be varied to meet
local conditions, subject to approval.

When backfilling bore pits, ensure that the conduit does not become damaged during installation
or due to any settling of the backfill material. Compact select backfill in three equal lifts to the
bottom of the conduit or if sand is used, place to a point two (2) inches above the conduit. Backfill
density will be equal to the existing soil. Be careful to prevent any material from entering the
conduit.

Backfill all open trenches before the end of the workday and do not leave any trench open
overnight.

All conduits under natural ground may be trenched and buried; however, the contractor shall
backfill, compact and restore trenched area to original conditions and match existing surface
conditions to the density of the adjacent area.

Provide and place warning tape approximately 10 in. Above all trenched conduit as per item 618.
Use bell end fittings on ends of conduit in ground boxes.

Use a trenching depth for a minimum cover of 18 in. Above the conduit.

Remove all abandoned conductor and conduit to one (1) ft. Below ground level. This work will not
be paid for directly, but will be subsidiary to the pertinent items.

Place temporary caps or plugs in open ends of all conduit and raceways to prevent entry of dirt
and debris during construction.

GENERAL NOTES SHEET F
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COUNTY: MCLENNAN SHEET

HIGHWAY: FM 1637 CSJ: 0833-03-051

After the cables have been installed in the conduit system, seal all open ends of the conduit (i.e.,
in ground box) with an approved compound.

Use materials from prequalified material producers list as shown on the texas department of
transportation (txdot) - construction division’s (cst) materials producers list. See
http://www.dot.state.tx.us/business/producer_list.htm

For a list of pre-qualified manufacturers. Category is “roadway illumination and electrical
supplies.”

ITEM 620: ELECTRIAL CONDUCTORS

Place the communications and/or coaxial cables in a separate conduit from the 120 or 240-volt
electrical conductors.

Any damage to any wire or any cable is cause for immediate rejection of the entire cable being
tested. Remove and replace the entire cable at the Contractor’s expense.

For both transformer and shoe-base type illumination poles, provide double-pole breakaway fuse
holder from manufacturers pre-qualified by the Traffic Operations Division.

Provide ten (10) amp time delay fuses.

ITEM 624: GROUND BOXES

Ground box locations shown on the plans are approximate locations. Actual locations are as
directed.

ITEM 628: ELECTRICAL SERVICES

Contact the Electric Utility Company to make all necessary arrangements to provide electrical
service shown on the plans in accordance with Article 628.5 and the Electrical Details, except that
TxDOT will make application to the Electric Utility Company for service (See note below).

NOTE:
Before fabricating the electrical service, contact the City of Waco, Billy Dehart at 254-749-
4087, to make application (billing arrangements) for service with the Electric Utility
Company.

Furnish and install a lock on all electrical services. The lock is to be a Master-Lock number 2195.

The proposed electrical service location will be approved by TxDOT prior to installation.

ITEM 636: SIGNS
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COUNTY: MCLENNAN SHEET 3C

HIGHWAY: FM 1637 CSJ: 0833-03-051

Verify all dimensions at the actual proposed sign location in order to maintain dimensions as
shown on the Sign Mounting Details.

Stake the location of the new signs to be approved.

ITEM 644: SMALL ROADSIDE SIGN ASSEMBLIES

Bolt Clamp type will be used on Texas Triangular Slip Base System.

As practical with new construction, leave the existing sign assemblies in place until the proposed
foundation, post and sign are in installed, and then remove the old sign assemblies.

Do not leave any sign foundation holes open overnight. Ensure all holes drilled are at least the
minimum required depth with no loose material remaining in the hole.

Stake proposed sign locations and receive approval before installation of sign foundations.

Existing Mile Markers Signs are to be relocated to their original location(s) as they were prior to
the beginning of the project.

Expanded foam foundations are not permitted.

Cut the bottom of all posts square.

For sign types which design details are not shown on these plans, fabricate according to the
“STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS”.

Removed material that is deemed salvageable (signs and posts) will be the property of TxDOT.
Deliver salvageable material to the TxDOT Maintenance Office. Remove unsalvageable material.

The Contractor will relocate the existing double sided street name signs and furnish the post
mounted brackets for the street name signs to be paid for as part of the proposed Stop Signs (R1-
1). Existing street name signs will be mounted above Stop signs. If damaged while being
relocated, the Contractor will furnish new double sided street name sign at their own expense.

ITEM 656: FOUNDATIONS FOR TRAFFIC CONTROL DEVICES

Locations shown on the plans are for diagrammatic purposes only and may be varied to meet local
conditions, subject to approval. Stake these locations and have them approved before installation
of foundations.

For the signal controllers furnished by TxDOT, anchor bolts and bolt patterns for the controller
foundations will be supplied.

Consult with the Engineer to ensure proper location and orientation of the signal controller before
construction.

GENERAL NOTES SHEET H



COUNTY: MCLENNAN SHEET

HIGHWAY: FM 1637 CSJ: 0833-03-051

Backfill all open foundation holes before the end of the workday and do not leave any holes open
overnight.

Clean up and remove from all work areas all loose material resulting from contract operations
each day before suspending work for the day.

ITEM 666: RETROREFLECTORIZED PAVEMENT MARKINGS

The Contractor will layout the proposed striping in accordance with TxDOT Traffic Control Plan
Standards and latest version Texas Manual on Uniform Traffic Control Devices (TMUTCD) and
project striping layout sheets. The Engineer will verify proposed striping layout prior to the
beginning of striping operations.

ITEM 680: HIGHWAY TRAFFIC SIGNALS

If there are existing traffic signals presently in operation within the project limits, keep the existing
signals in operation until the proposed signals are in operation, or as directed. Remove the old
signals and equipment.

Maintain the integrity and function of each existing signalized intersection. Once the integrity or
function of the signal is altered, continue work at that location without delay or interruption until
restoring to the original or final operational design.

Furnish overhead extruded aluminum (type o), with the background and copy fabricated with
prismatic reflective sheeting for the street name signs mounted on traffic signal poles.

Furnish and install aluminum signs and brackets to be mounted on traffic signal pole mast arm
assemblies with option “c” bracket assemblies for signs as described on the traffic signal support
structures details. Mount signs horizontal as shown on the plans. This work will not be paid for

directly but will be subsidiary to item 680, “highway traffic signals”.

Clean-up and remove from the work area all loose material resulting from operations each day
before work is suspended for the day.

Install new traffic signal controller and cabinet. The City of Waco will furnish these items. Pick up
this unit at the city’s traffic shop located at 1415 N 4" ST in Waco. Notify Billy Dehart at 254-749-
4087 ten (10) days prior to picking up the equipment.

Accomplish the erection of poles located near any overhead electrical lines using established

industry and utility safety practices. Consult with the appropriate utility company before beginning
such work.

ITEM 682: VEHICLE AND PEDESTRAIN SIGNAL HEADS

Provide new signal head housings with black aluminum housings and back plates.

GENERAL NOTES SHEET |
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HIGHWAY: FM 1637 CSJ: 0833-03-051

Cover all signal heads installed, but not in operation, in an approved manner from the time of
installation until the signal is placed in operation. This will not be paid for directly, but will be
subsidiary to ltem 682, “Vehicle and Pedestrian Signal Heads”.

Provide and install standard detachable tunnel visors on all signal heads. Provide and install all
necessary mounting hardware to insure proper mounting of all signal heads. The mounting
hardware and attachments will be new (no reuse of old existing attachment hardware) and the
same color as the signal head housings. Use signal heads made of aluminum with 12 inch LED
indications and aluminum back plates.

Install signal heads mounted on mast arms, as described on the Traffic Signal Support Structures
Details, or as approved. Mount signal heads mounted on end of arm with a 90 degree mast arm
elbow fitting as shown on the Structure Assembly on the Traffic Signal Support Structures Details.
Use standard 1 1/2-inch diameter steel pipe side pole mount for pedestrian signal heads.

Ensure that each signal head has a minimum vertical clearance of 18.5 feet and a maximum
vertical clearance of 19 feet between the bottom edge of the signal head and the surface of the
roadway.

Provide new yellow polycarbonate pedestrian head housings with polycarbonate back plates at
locations shown on the signal layouts.

Pedestrian push buttons will conform to current ADA standards.

ITEM 686: TRAFFIC SIGNAL POLE ASSEMBLIES (STEEL)

No exposed signal cable on the mast arm assemblies will be allowed. Install the signal cable so it
will exit the mast arm directly behind each signal head as directed. This will require drilling holes in
the mast at the exact location for each signal head. Drip loops are not allowed.

Payment for traffic signal pole foundations is per item 416, "drilled shaft foundations". Furnish and
use a circular steel anchor bolt templates as shown on the traffic signal pole foundation details for
all signal pole foundations on this project.

Pedestrian indications will be led signal sections with symbolized messages as shown on the
plans and in accordance with the tmutcd. Symbols will be a minimum height of 9 in.

Ensure pedestrian signal heads are mounted with the bottom of the housing not less than seven
(7) ft. Or more than nine (9) ft. Above the sidewalk.

Attach dampening devices as shown on the plans to mast arms twenty-eight (28) ft. In length and
longer in accordance with the mast arm damping plate detail sheet. Dampening will not be paid for
directly, but will be considered subsidiary to item 686, “traffic signal pole assemblies (steel).”

Pole shaft shall be one piece, schedule 40 aluminum pipe, astm b429 or b221 (alloy 6061-t6 only).

Aluminum conduit will not develop the necessary strength and will not be allowed.
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COUNTY: MCLENNAN SHEET

HIGHWAY: FM 1637 CSJ: 0833-03-051

Per manufacturer's recommendations, engage all threads on the pedestal pole base and pipe
unless the pipe is fully seated into base. Use a pole and base collar assembly to add strength and
prevent loosening of connection.

Make connections to ground rods according to the national electrical code. Ground rod clamps
shall be listed for their intended purpose.

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

ITEM 6185: TRUCK MOUNTED ATTENUATORS

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

TCP 1 Series Scenario Required TMA
(1-4)-18 1
TCP 2 Series Scenario | Required TMA
(2-5)-18 All 1

TCP 3 Series Scenario Required TMA

(3-4)-13 All 1, unless working inside a twiltl, then 2.
WZ (BTS) Series Scenario Required TMA

(BTS-1)-13 Near Side Lane Closure 1

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

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 TMA needed for the project for those
times per plan requirements. Additional TMAs used that are not specified in the plans in which the
contractor expects compensation will require prior approval from the Engineer.
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Department
of Transportation

CONTROLLING PROJECT ID 0833-03-051

DISTRICT Waco
HIGHWAY FM 1637

QUANTITY SHEET

CONTROL SECTION JOB 0833-03-051
PROJECT ID A00004914
COUNTY McLennan TOTAL EST. -ll—:cl)l\}}ll_-
HIGHWAY FM 1637
ALT BID CODE DESCRIPTION UNIT EST. FINAL
104-6015 REMOVING CONC (SIDEWALKS) SY 10.700 10.700
104-6022 REMOVING CONC (CURB AND GUTTER) LF 21.000 21.000
416-6032 DRILL SHAFT (TRF SIG POLE) (36 IN) LF 28.000 28.000
500-6001 MOBILIZATION LS 100.00% 100.00%
502-6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 2.000 2.000
506-6038 TEMP SEDMT CONT FENCE (INSTALL) LF 100.000 100.000
506-6039 | TEMP SEDMT CONT FENCE (REMOVE) LF 100.000 100.000
506-6040 BIODEG EROSN CONT LOGS (INSTL) (8") LF 30.000 30.000
506-6043 BIODEG EROSN CONT LOGS (REMOVE) LF 30.000 30.000
531-6001 CONC SIDEWALKS (4") SY 8.000 8.000
531-6004 | CURB RAMPS (TY 1) EA 1.000 1.000
531-6005 CURB RAMPS (TY 2) EA 1.000 1.000
531-6016 CURB RAMPS (TY 21) EA 1.000 1.000
531-6017 CURB RAMPS (TY 22) EA 1.000 1.000
618-6029 CONDT (PVC) (SCH 40) (3") LF 81.000 81.000
618-6030 CONDT (PVC) (SCH 40) (3") (BORE) LF 390.000 390.000
620-6007 ELEC CONDR (NO.8) BARE LF 459.000 459.000
620-6008 ELEC CONDR (NO.8) INSULATED LF 748.000 748.000
624-6008 GROUND BOX TY C (162911)W/APRON EA 5.000 5.000
624-6010 GROUND BOX TY D (162922)W/APRON EA 1.000 1.000
624-6028 REMOVE GROUND BOX EA 2.000 2.000
636-6001 | ALUMINUM SIGNS (TY A) SF 22.900 22.900
636-6003 | ALUMINUM SIGNS (TY O) SF 34.500 34.500
644-6060 IN SM RD SN SUP&AM TYTWT(1)WS(P) EA 2.000 2.000
666-6048 REFL PAV MRK TY | (W)24"(SLD)(100MIL) LF 146.000 146.000
666-6230 PAVEMENT SEALER 24" LF 146.000 146.000
677-6007 ELIM EXT PAV MRK & MRKS (24") LF 38.000 38.000
678-6008 PAV SURF PREP FOR MRK (24") LF 146.000 146.000
680-6002 INSTALL HWY TRF SIG (ISOLATED) EA 1.000 1.000
680-6004 REMOVING TRAFFIC SIGNALS EA 1.000 1.000
682-6001 | VEH SIG SEC (12")LED(GRN) EA 12.000 12.000
682-6002 VEH SIG SEC (12")LED(GRN ARW) EA 4.000 4.000
682-6003 | VEH SIG SEC (12")LED(YEL) EA 12.000 12.000
682-6004 | VEH SIG SEC (12")LED(YEL ARW) EA 8.000 8.000
682-6005 | VEH SIG SEC (12")LED(RED) EA 12.000 12.000
682-6006 | VEH SIG SEC (12")LED(RED ARW) EA 4.000 4.000
682-6018 PED SIG SEC (LED)(COUNTDOWN) EA 2.000 2.000
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Texas
Department
of Transportation

CONTROLLING PROJECT ID 0833-03-051

DISTRICT Waco
HIGHWAY FM 1637

CONTROL SECTION JOB 0833-03-051
PROJECT ID A00004914
COUNTY McLennan TOTAL EST. -ll—:cl)l\}}ll_-
HIGHWAY FM 1637
ALT BID CODE DESCRIPTION UNIT EST. FINAL
682-6019 PED SIG SEC (LED)(CNTDWN)(MODUL ONLY) EA 2.000 2.000
682-6051 BACKPLATE W/REFL BRDR(3 SEC)ALUM EA 12.000 12.000
682-6052 BACKPLATE W/REFL BRDR(4 SEC)ALUM EA 4.000 4.000
684-6033 | TRF SIG CBL (TY A)(14 AWG)(7 CONDR) LF 291.000 291.000
684-6038 | TRF SIG CBL (TY A)(14 AWG)(12 CONDR) LF 370.000 370.000
684-6079 | TRF SIG CBL (TY C)(12 AWG)(2 CONDR) LF 213.000 213.000
686-6043 INS TRF SIG PL AM(S)1 ARM(40')LUM EA 1.000 1.000
686-6047 INS TRF SIG PL AM(S)1 ARM(44')LUM EA 1.000 1.000
687-6001 PED POLE ASSEMBLY EA 1.000 1.000
688-6002 PED DETECT PUSH BUTTON (STANDARD) EA 2.000 2.000
6001-6002 | PORTABLE CHANGEABLE MESSAGE SIGN EA 2.000 2.000
6054-6002 | COAXIAL CABLE LF 118.000 118.000
6054-6005 | ANTENNA (UNI-DIRECTIONAL) EA 1.000 1.000
6058-6001 | BBU SYSTEM (EXTERNAL BATT CABINET) EA 1.000 1.000
6185-6002 | TMA (STATIONARY) DAY 8.000 8.000
6306-6001 | VIVDS PROSR SYS EA 1.000 1.000
6306-6002 | VIVDS CAM ASSY FXD LNS EA 2.000 2.000
6306-6007 | VIVDS CABLING LF 451.000 451.000
18 LAW ENFORCEMENT: CONTRACTOR FORCE LS 1.000 1.000
ACCOUNT WORK (PARTICIPATING)
EROSION CONTROL MAINTENANCE: LS 1.000 1.000
CONTRACTOR FORCE ACCOUNT WORK (PART)
SAFETY CONTINGENCY: CONTRACTOR FORCE LS 1.000 1.000
ACCOUNT WORK (PARTICIPATING)
TX DOTCO N N ECT Report Generated By: txdotconnect_internal_ext
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5/21/2021 $TIMES$

$USERS

S:4.0.0.0.0. Engineering Operations\4.2.0.0.0. Project Files\MB 654 - Signal Upgrades COW @ N 19th St\cad\sheets\Summary of Traffic Signals Sht 1.dgn

$PLTDRVS$

CONDUIT AND CABLE SCHEDULE
CONDUITS ILLUMINATION/GROUNDING PEDESTRIAN CONTROLS TRAFFIC CONTROLS DETECTION COMM
EXISTING PED HEAD PUSHBUTTON SIGNAL VIDEO ANTENNA
RUN OR 0618-6029 0618-6030 0620-6007 0620-6008 0684-6033 0684-6079 0684-6042 6306-6007 6054-6002
RUN LENGTH PROPOSED CONDT CONDT ELEC CONDR ELEC CONDR TRF SIG CBL TRF SIG CBL TRF SIG CBL VIVDS
o CONDUIT (PVC) (SCH 40) (PVC) (SCH 40) (NO 8) (NO 8) (TY A ) (14 AWG) (TY C) ( 12 AWG) (TY A) (14 AWG) COMM COAXIAL
. (LF) F (3M (3") (BORE) BARE INSULATED (7 COND) (2 COND) (16 COND) CABLE (COAX) CABLE
(LF) (LF) (LF) (LF) (LF) (LF) (LF) (LF) (LF)
1 36 EXISTING 36 72 36 72 12 72 36
2 106 PROPOSED 212 106 212 106 106 106 106
3 5 PROPOSED S S 5 5 S
4 14 PROPOSED 28 14 28 14 14
5 89 PROPOSED 178 89 178 89 89
[ 7 PROPOSED 14 7 14 7 7
7 35 EXISTING 35 70 35 35 35
8 17 PROPOSED 34 17 34 17 17 17
TOTALS 81 390 309 608 147 183 340 345 88
SUMMARY CONDUCTORS INSIDE SIGNAL POLES
GROUNDING | ILLUMINATION TRAFFIC SIGNAL DETECTION ANTENNA
0620-6007 0620-6008 0684-6031 0684-6033 0684-6079 0684-6042 6306-6007 6054-6002
POLE #| ELEC CONDR | ELEC CONDR | TRF SIG CBL | TRF SIG CBL | TR SIG CBL | TRF SIG CBL VIVDS
(NO 8) (NO 8) (TY A ) (14 (TY A ) ( 14| (TY C) ( 12 (TY A) (14 CcCoOMM COAXTAL
BARE INSULATED AWG) AWG) AWG) AWG) CABLE (COAX) CABLE
(LF) (LF) (LF) (LF) (LF) (LF) (LF) (LF)
POLE 1 4 70 55 20 5 5 20 20
POLE 2 4 70 55 20 5 20
POLE A 4 10 5
TOTALS: 12 140 50 10 10 40 20
SUMMARY CONDUCTORS INSIDE MAST ARMS SUMMARY CONDUCTORS INSIDE SIGNAL CONTROLLER CABINET
TRAFFIC SIGNAL DETECTION GROUNDING DETECTION ANTENNA
0684-6031 0684-6033 0620-6007 0684-6033 0684-6079 0684-6042 6306-6007 6054-6002
TRF SIG CBL | TRF SIG cBL | ©306-6007 ELEC CONDR | TRF SIG CBL | TRF SIG CBL |TRF SIG CBL VIVDS
POLE #| (TY A ) ( 14| (TY A ) ( 14 VIVDS (NO 8) (TY A ) (14| (TY C) (12 (TY A) (14 COMM COAXIAL
AWG) AWG) CABSSM?EOAX) BARE AWG) AWG) AWG) CABLE (COAX) CABLE
(5 COND) (7 COND) (LF) (LF) (LF) (LF) (LF) (LF)
(LF) (LF) (LF) # OF CABLES 1 1 2 2 2 1
POLE 1 |(407) 21 TOTAL: 10 10 20 20 20 10
HD A ON POLE
HD B 5
HD C 27
HD D 40
POLE 2 |(447)
HD E ON POLE
HD F 19 25
HD © 31
HD H 44
TOTALS: 92 84 46
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5/21/2021 $TIMES$

$USERS

S:4.0.0.0.0. Engineering Operations\4.2.0.0.0. Project Files\MB 654 - Signal Upgrades COW @ N 19th St\cad\sheets\Summary of Traffic Signals Sht 2.dgn

$PLTDRVS$

SUMMARY OF MISCELANEOUS ITEMS

SUMMARY OF PAVEMENT MARKINGS

IJgM DESCRIPTION UNIT QUANTITY
0666-6048 REFL PAV MARK TY I (W)24"(SLD) (100MIL LF 146
0666-6230 PAVEMENT SEALER 24" LF 146
0677-6007 ELIM EXT PAV MRK & MRKS (24") LF 38
0678-6008 PAV SURF PREP FOR MRK (24") LF 146

SUMMARY OF MISCELANEOUS ROADWAY ITEMS
ITEM NO. DESCRIPTION UNIT QUANTITY
0104-6015 REMOVING CONC (SIDEWALKS) SY 10.7
0104-6022 REMOVE CONC CURB & GUTTER LF 21
0531-6001 CONC SIDEWALKS (4") cy 1.6
0531-6004 CURB RAMPS (TY 1) EA 1
0531-6005 CURB RAMPS (TY 2) EA 1
0531-6016 CURB RAMPS (TY 21) EA 1
0531-6017 CURB RAMPS (TY 22) EA 1
6185-6002 TMA  (STATIONARY) DAY 8
SUMMARY OF SW3P ITEMS
ITEM NO. DESCRIPTION UNIT | QUANTITY
0506-6038 TEMP SEDMT CONT FENCE (INSTALL) LF 100
0506-6039 TEMP SEDMT CONT FENCE (REMOVE) LF 100
0506-6040 BIODEG EROSN CONT LOGS (INSTL) (8") LF 30
0506-6043 BIODEG EROSN CONT LOGS (REMOVE) LF 30

ITEM NO. DESCRIPTION UNIT | QUANTITY
0624-6008 GROUND BOX TY C (162911)W/APRON EA 3
0624-6010 GROUND BOX TY D (162922)W/APRON EA 1
0624-6028 REMOVE GROUND BOX EA 2
0636-6001 ALUMINUM SIGNS (TY A) SF 19.9
0644-6060 IN SM RD SN SUP&AM TYTWT (1) WS (P) EA 2
0680-6002 INSTALL HWY TRAFFIC SIGNALS (ISOLATED) EA

* ALUMINUM SIGNS (TY A) EA 1
0680-6004 REMOVING TRAFFIC SIGNALS EA 1
* REMOVE MAST ARMS AND POLES EA 2
* REMOVE FOUNDATIONS EA 2
* REMOVE EXISTING SIGNAL HEADS EA 6
* REMOVE REGULATORY SIGNS EA 2
* REMOVE STREET NAME SIGNS EA 2
* REMOVE VIDEO DETECTION CAMERAS EA 2

0682-6001 VEH SIG SEC (12 IN) LED (GRN) EA 12
0682-6002 VEH SIG SEC (12")LED (GRN ARW) EA 4
0682-6003 VEH SIG SEC (12 IN) LED (YEL) EA 12
0682-6004 VEH SIG SEC (12")LED(YEL ARW) EA 8
0682-6005 VEH SIG SEC (12 IN) LED (RED) EA 12
0682-6006 VEH SIG SEC (12")LED(RED ARW) EA 4
0682-6018 PED SIG SEC (LED) (COUNTDOWN) EA 2
00682-6019 PED SIG SEC (LED) (CNTDWN) (MODUL ONLY) EA 2
0682-6051 BACKPLATE W/ REFL BRDR (3 SEC)ALUM EA 12
0682-6052 BACKPLATE W/ REFL BRDR (4 SEC)ALUM EA 4
0687-6001 PED POLE ASSEMBLY EA 1

* FOUNDATION EA 1
0688-6002 PED DETECT PUSH BUTTON (STANDARD) EA 2

6306-6001 VIVDS PROSR SYS EA 1

6306-6002 VIVDS CAM ASSY FXD LNS EA 2

¥ FOR CONTRACTORS INFORMATION ONLY
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DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

$TIMES

DATE: 5/21/2021

- Signal Upgrades COW @ N 19th S*\cod\sheefs\sfcndords\bc-I%(I).dgn

FILE: S:\4.0.0.0.0. Engineering Operations\4.2.0.0.0. Project Files\MB 654

1.

BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES:

The Barricade and Construction Standard Sheets (BC sheets) are intended
to show typical examples for placement of temporary traffic control
devices, construction pavement markings, and typical work zone signs.

The information contained in these sheets meet or exceed the requirements
shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD).
(TCP) is the

The development and design of the Traffic Control Plan

responsibility of the Engineer.

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.

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.

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

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

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. [f the
adjacent project is completed first, the Contractor shall erect the
necessary warning signs as shown on these sheets, the TCP sheets or as
directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shall be
revised to show appropriate work zone distance.

The Engineer may require duplicate warning signs on the median side of
divided highways where median width will permit and traffic volumes
justify the signing.

All signs shall be constructed in accordance with the details found in the
"Standard Highway Sign Designs for Texas," latest edition. Sign details
not shown in this manual shall be shown in the plans or the Engineer shall
provide a detail to the Contractor before the sign is manufactured.

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.

As shown on BC(2), the OBEY WARNING SIGNS STATE LAW sign, STAY ALERT TALK OR
TEXT LATER (see Sign Detail G20-10T) and the WORK ZONE TRAFFIC FINES DOUBLE
sign with plaque shall be erected in advance of the CSJ limits. However,
the TRAFFIC FINES DOUBLE sign will not be required on projects consisting
solely of mobile operation work, such as striping or milling edgeline rumble
strips. The BEGIN ROAD WORK NEXT X MILES, CONTRACTOR and END ROAD WORK signs
shal |l be erected at or near the CSJ limits.

Except for devices required by Note 10, traffic control devices should
be in place only while work is actually in progress or a definite need
exists.

location of all traffic control

The Engineer has the final decision on the

devices.

Inactive equipment and work vehicles, including workers’ private vehicles
must be parked away from travel lanes. They should be as close to the
right-of-way |ine as possible, or located behind a barrier or guardrail,
or as approved by the Engineer.

WORKER SAFETY APPAREL NOTES:

Workers on foot who are exposed to traffic or to construction equipment
within the right-of-way shall wear high-visibility safety apparel meeting
the requirements of ISEA "American National Standard for High-Visibility
Apparel," or equivalent revisions, and labeled as ANSI 107-2004 standard
performance for Class 2 or 3 risk exposure. Class 3 garments should be
considered for high traffic volume work areas or night time work.
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SIGN DETAIL (G20-10T)
Only pre-qualified products shall be used. The "Compliant Work Zone
Traffic Control Devices List" (CWZTCD) describes pre-qualified products
and their sources and may be found on-line at the web address given
below or by contacting:
Texas Department of Transportation
Traffic Operations Division - TE
Phone (512) 416-3118
SHEET 1 OF 12
THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT =t Opatiens
http; //WWW.thOt.gOV I Texas Department of Transportation s%‘;’,f,’g}’d

COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST
DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)
MATERIAL PRODUCER LIST (MPL)

ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"
STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES
TRAFFIC ENGINEERING STANDARD SHEETS

(CWZTCD)

(TMUTCD)

BC(1)-14

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

FILE: bc-14. dgn ov: TxDOT [exs TxDOT Jows TxDOT [cx: TxDOT
(©TxDOT November 2002 CoNT [secT JoB HIGHWAY
REVISIONS 0833/03 051 FM 1637
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Engineering Operations\4,2.0.0.0.

\4.0.0.0.0.

TYPICAL LOCATION OF CROSSROAD SIGNS

- END A
620-2 ROAD WORK

ROAD WORK
<= NEXT X MILES
NEXT X MILES =>

(Optional

see Note G20-1aT

1 aond 4)

* * 4
CROSSROAD X X X
=
e X sle- X SN X
b T i
ROAD WORK \

<= NEXT X MILES
NEXT X MILES =>

G20-1aT

. END
6202 100D WoRK A

May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer.
(See note 2 below)

(Optional
see Note
1 and 4)

(G20-2) "END ROAD WORK" sign, unless noted otherwise in plans.
The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted
with the reduced size 36" x 18" "END ROAD WORK" (G20-2)

The typical minimum signing on a crossroad approach should be a "ROAD WORK AHEAD" (CW20-1D)sign and a

back to back

sign on low volume crossroads (see Note 4 under

"Typical Construction Warning Sign Size and Spacing"). See the "Standard Highway Sign Designs for

Texas" manual for sign details. The Engineer may omit the advance warning signs on low
crossroads. The Engineer will determine whether a road is low volume. This information
in the plans.

volume
shal | be shown

Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER

AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will
be considered part of the minimum requirements. The Engineer/Inspector will determine the proper
location and spacing of any sign not shown on the BC sheets, Traffic Control Plan sheets or the Work

Zone Standard Sheets.

motorists of the length of construction in either direction from the intersection. The
will determine whether a roadway is considered high volume.

9‘1U’|

the plans or as determined by the Engineer/Inspector, shall be in place.

The "ROAD WORK NEXT X MILES"(G20-1aT)sign shall be required at high volume crossroads to advise

Engineer

Additional traffic control devices may be shown elsewhere in the plans for higher volume crossroads.
When work occurs in the intersection areq, appropriate traffic control devices, as shown elsewhere in

T-INTERSECTION

TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING

being performed at or near an intersection.

The "ROAD WORK NEXT X MILES"

If construction closes the road at a T-intersection the Contractor shall
NAME" (G20-6T) sign behind the Type 3 Barricades for the road closure (see BC(10) also).
left arrow(G20-1bTL) and "ROAD WORK NEXT X MILES" right arrow
(G20-1bTR) " signs shall be replaced by the detour signing called for in the plans.

place the "CONTRACTOR

GENERAL NOTES

ROAD WORK
ROAD WORK SI1ZE SPACING
620-1bTR 620-1bTL P \4
A Sign Posted| Sign A
| Conventional| Expressway/ .
INTERSECTED | Block - City < 10007 -1500" - Hwy L‘\ X Number Road ?reewoyy Speed [Spacing
ROADWAY 1000" -1500" - Hwy => 1 Block - City or Series X
- ! 1 Feet
4
ﬂp . ~N K Exg? MPH (Apprx. )
, csJ WORK
620-50p | WORK / a0 s cz0-50p | MORK cw22 48" x 48" 48" x 48" 30 120
ZONE __BEGIN _ min. v TRAFFIC CcW23 35 160
TRAFFIC 620-5T | ROAD WORK S R20-5T | FINES cw2s 40 240
R20-5T FINES NEXT X MILES DOUBLE
DOUBLE ooness | 7" * R20-50TP | e Cwi, Ccw2 = =
_ WHEN G20-6T cIry -oa T 1 1
R20-50TP | pis, _swe_ \ e cW7, cWs, | 36" x 36" | 48" x 48" 50 199
a0 cwo, Cwil, 55 500
N 2
65 700 2
620-2 Cw3, Ccw4, . 5
CW5, CWe, 48" x 48" | 48" x 48" 0 800
CSJ LIMITS AT T-INTERSECTION Cw8-3, 75 900 2
CW10, Cwi2 80 10002
1. The Engineer will determine the types and location of any additional traffic control devices, 3
such as a flagger and accompanying signs, or other signs, that should be used when work is * *

% For typical sign spacings on divided highways, expressways and freeways,
see Part 6 of the "Texas Manual on Uniform Traffic Control Devices"
(TMUTCD) typical application diagrams or TCP Standard Sheets.

A Minimum distance from work area to first Advance Warning sign nearest the
work area and/or distance between each additional sign.

2.

WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS

SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT

e ]

3.
THE CSJ LIMITS

Distance between signs should be increased as required to have
or more advance warning.

1. Special or larger size signs may be used as necessary.

Distance between signs should be increased as required to have 1500 feet
advance warning.

1/2 mile

620-9TP % % [BECIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
'Z’gﬁg STAY ALERT crossroads at the discretion of the Engineer. See Note 2 under "Typical
BEGIN TRAFFIC OBEY Location of Crossroad Signs".
% % 620-5T | ROAD WORK Ra-1 [N R20-STX X | Fines WARNING . U -
NEXT X MILES las [PASS DOUBLE SIGNS 5. Only diamond shaped warning sign sizes are indicated.
NAVE appropriate) : wobeths STATE LAW
CWI-4R % %G20-67 | A0ORESS R20-50TPX X |t TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
st @ G20-10T % % R20-3T% % Sign Designs for Texas" manual for complete Iist of available sign design
X CONTRACTOR sizes
e | CWI3-1P Type 3 Barricade or ) X . X X X X X .
channelizing devices \ T T T T T 1
d d q q q q q
: e
\o odo © 0 0 0 0 0 0 o o/oWo fo o o <'F' T 3 B R 4
% s o R _ _— —_— e e e ype arricade
oo i ee—o—o — O OO | Channelizing Devices
= WORK = Beginmning of SPEED / F END .
R SPACE i NO-PASSING R2-1| LIMIT WORK. ZONE ® . Sign
Shanel izing csJ Limit b ) line should G20-2bT % %
) Devices ) o ROAD WORK coordinate @ >< >< See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional with sign Warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still 620-2 ¥ % location NOTES X Spacing chart or the
within the project limits. See the applicable TCP sheets for exact location and spacing of signs and TMUTCD for sign
channelizing devices. The Contractor shall determine the appropriate distance spacing requirements.
to be placed on the G20-1 series signs and "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS WORK NEXT X MILES" (G20-5T)sign for each specific project. SHEET 2 OF 12
k ! %% G20-5aP ‘ggsé STAY ALERT This distance shall replace the "X" and shall be rounded
BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. %@ Traffic
% % 620-5T | ROAD WORK LIMIT TRAFFIC WARNING No decimals shall be used. Operations
ROAD NEXT X MILES ¥ % R20-5T FINES SIGNS I Texas Department of Transportation Division
- NAVE DOUBLE " " " " P P Standard
CLOSED|Ri1-2 i >< >< ALK OR TEXT LATER STATE LAW (®) The "BEGIN WORK ZONE' (G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 620-6T A % %R20-50aTP| am'fe’:ts’ shal |l be used as shown on the sample Iayout when advance
CWI-6 Barricade or Wi-1p W20-1E X% | “conmmcre ¥ ¥R2-1 ARE PRESEN 620-10T R20-3T signs are required outside the CSJ Limits. They inform the
channelizing MPH * % * % motorist of entering or leaving a part of the work zone BARRICADE AND CONSTRUCT ION
devices \ . lying outside the CSJ Limits where traffic fines may double
) X . X ) X ) X X X if workers are present.
/ ' < < < ) p p p p PROJECT LIMIT
X ¥ Required CSJ Limit signing. See Note 10 on BC(1). TRAFFIC
\ I FINES DOUBLE signs will not be required on projects
| <= consisting solely of mobile operations work.
I Channelizing |\CSJ Limit => Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) - ] 4
T [ Devices and other signs or devices as called for on the Traffic FILE: be-14.dgn ov: TxDOT [exs TxDOT Jows TxDOT [cx: TxDOT
WORK ﬁ g X b\SPEED R2-1 Confrol Pian. (© TxDOT November 2002 CONT |SECT J08B HIGHWAY
e
SPACE RO ENDOR LIMIT Contractor will install a regulatory speed |imit sign at REVISIONS 0833/ 03 051 FM 1637
AD_WORK >< >< the end of the work zone. 9-07 8-14 pIST COUNTY SHEET NO.
620-2 % % 7-13 WAC MCLENNAN 8

15,6




DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
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DATE: 5/21/2021
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FILE: S:\4.0.0.0.0. Engineering Operations\4.2.0.0.0. Project Files\MB 654

TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed |imits shall be reqgulatory, established in accordance with the "Procedures for Establishing Speed Zones, "
and approved by the Texas Transportation Commission, or by City Ordinance when within Incorporated City Limits.

Reduced speeds should only be posted in the vicinity

GUIDANCE FOR USE:
LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS

This type of work zone speed |imit should be included on the design of
the traffic control plans when restricted geometrics with a lower design
speed are present in the work zone and modification of the geometrics to
a higher design speed is not feasible.

Long/Intermediate Term Work Zone Speed Limit signs, when approved as described
above, should be posted and visible to the motorist when work activity is present.
Work activity may also be defined as a change in the roadway that requires
a reduced speed for motorists to safely negotiate the work areaq, including:

a) rough road or damaged pavement surface

b) substantial alteration of roadway geometrics (diversions)

¢c) construction detours

d) grade

e) width

f) other conditions readily apparent to the driver
As long as any of these conditions exist, the work zone speed |imit signs
should remain in place.

SHORT TERM WORK ZONE SPEED LIMITS

This type of work zone speed |imit may be included on the design of

the traffic control plans when workers or equipment are not behind concrete
barrier, when work activity is within 10 feet of the traveled way or actually
in the travelled way.

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)).

GENERAL NOTES

. Regulatory work zone speed |imits should be used only for sections of construction

projects where speed control is of major importance.

Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
mounting height.

Speed zone signs are illustrated for one direction of travel and are normal |y posted
for each direction of travel.

Frequency of work zone speed |imit signs should be:
40 mph and greater 0.2 to 2 miles
35 mph and less 0.2 to 1 mile

Regulatory speed |imit signs shall have black legend and border on a white reflective
background (See "Reflective Sheeting" on BC(4)).

Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT"(CW3-5)sign,
"WORK ZONE" (G20-5aP) plaque and the "SPEED LIMIT" (R2-1)signs shall not be paid for
directly, but shall be considered subsidiary to Item 502.

Turning signs from view, laying signs over or down will not be al lowed, unless as
otherwise noted under "REMOVING OR COVERING" on BC(4).

Techniques that may help reduce traffic speeds include but are not |imited tos
Law enforcement.

Flagger stationed next to sign.

Portable changeable message sign (PCMS).

Low-power (drone) radar transmitter.

Speed monitor trailers or signs.

Mmoo o>

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.

SHEET 3 OF 12

are.direotion onty. csy of work activity and not fthroughout the entire project. Staning shomn for .
See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
additional advance . . additional advance
signing. or covered during periods when they are not needed. signing.
|
- _l -~ . . . . . _ - A _
e 2 -
N NN 1
See General See General
\ (750" - 1500") Note 4 ‘ ‘ See General Note 4 ‘ (750" - 1500") Note 4
[ |
SPEED "ngﬁé 620-50P
LIMIT WORK | 620-50p SPEED SPEED
70 ZONE SLFI’hEﬂEg LIMIT WORK "ZVgﬁE LIMIT
SPEED ZONE | 620-5aP G20-5aP
- R2-1
R2-1 LIMIT . GS C) _7 () R2-1 SPEED SPEED 77 C) R2-1
ES() LIMIT LIty
(ES <:> R2-1 QES (:) 2-1

=k

I Texas Department of Transportation
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Operations
Division
Standard

BC(3)-14

BARRICADE AND CONSTRUCTION
WORK ZONE SPEED LIMIT
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DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damages resulting from its use.
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% Wnen placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb.
Objects shall NOT be placed under skids as a means of leveling.

% % When plaques are placed on dual-leg supports, they should be attached to the upright nearest the travel lane.
Supplemental plaques (advisory or distance) should not cover the surface of the parent sign.

Suppor t

TRAFFIC
FINES

]
WORKIT sos,
| ZONE ]

@@@BLE above sign

WORKERS
ARE PRESENT

shal |l not

Support
shal | not
protrude

Sign supports sha

extend more than

1/2 way up the

back of the sign

substrate.
FRONT ELEVATION
Wood, metal or
Fiber Reinforced Plas

r

tic

ATTACHMENT FOR SIGN SUPPORTS

ROAD

WORK ¢

AREAD

Splicing embedded perforated square metal tubing in order to extend post
height will only be allowed when the splice is made using four bolts, two
above and two below the spice point. Splice must be located entirely benhind
the sign substrate, not near the base of the support. Splice insert lengths
should be at least 5 times nominal post size, centered on the splice and
of at least the same gauge material.

Attachment to wooden supports
will be by bolts and nuts
or screws. Use TxDOT's or
manufacturer’s recommended

M /// procedures for attaching sign

substrates to other types of
sign supports

Nails shall NOT
be al lowed.
Each sign
shall be attached
directly to the sign
support. Multiple
signs shal |l not be
joined or spliced by
any means. Wood
supports shall not be
extended or repaired
SIDE ELEVATION by splicing or
Wood other means.

Engineering Operations\4,2.0.0.0.

\4.0.0.0.0.

1. STOP/SLOW paddles are the primary method to control traffic
by flaggers. The STOP/SLOW paddie size should be 24" x 24"

STOP/SLOW PAD

as detailed below.
2. When used at night, the STOP/SLOW paddle shall be
retroreflectorized.

3. STOP/SLOW paddles may be attached to a staff with a minimum

DLES

length of 6’ to the bottom of the sign.

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

Hand Signaling Devices in the TMUTCD.

-

24"

Vo

Background - Red
Legend & Border - White

—

24"
Background - Orange

Legend & Border - Black

2.
3.
4.
5.
6.
N
>

CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS
WITHIN THE PROJECT LIMITS

Permanent signs are used to give notice of traffic laws or regulations, call
attention to conditions that are potentially hazardous to traffic operations,
show route designations, destinations, directions, distances, services, points
of interest, and other geographical, recreational, or cultural information.
Drivers proceeding through a work zone need the same, if not better route
guidance as normally installed on a roadway without construction.

When permanent regulatory or warning signs conflict with work zone conditions,
remove or cover the permanent signs until the permanent sign message matches
the roadway condition.

When existing permanent signs are moved and relocated due to construction
purposes, they shall be visible to motorists at all times.

If existing signs are to be relocated on their original supports, they shall be
installed on crashworthy bases as shown on the SMD Standard sheets. The signs
shall meet the required mounting heights shown on the BC Sheets or the SMD
Standards. This work should be paid for under the appropriate pay item for
relocating existing signs

If permanent signs are to be removed and relocated using temporary supports,
the Contractor shall use crashworthy supports as shown on the BC sheets or the
CWZTCD. The signs shall meet the required mounting heights shown on the

BC Sheets or the SMD Standards during construction. This work should be paid
for under the appropriate pay item for relocating existing signs

Any sign or traffic control device that is struck or domaged by the Contractor
or his/her construction equipment shall be replaced as soon as possible by the
Contractor to ensure proper guidance for the motorists. This will be subsidiary
to Item 502.

GENERAL NOTES FOR WORK ZONE SIGNS

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

2. Wooden sign posts shall be painted white.

3. Barricades shall NOT be used as sign supports

4. All signs shall be installed in accordance with the plans or as directed by the Engineer. Signs shall be used to regulate, warn, and
guide the traveling public safely through the work zone.

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

6. The Contractor shall furnish sign supports listed in the "Compliant Work Zone Traffic Control Device List" (CWZTCD). The Contractor
shal | install the sign support in accordance with the manufacturer’s recommendations. If there is a question regarding installation
procedures, the Contractor shall furnish the Engineer a copy of the manufacturer’s installation recommendations so 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 and/or
damaged or marred reflective sheeting as directed by the Engineer/Inspector,

8. Identification markings may be shown only on the back of the sign substrate. The maximum height of letters and/or company logos used
for identification shall be 1 inch,

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

DURATION OF WORK (as defined by the "Texas Manual on Uniform Traffic Control Devices" Part 6)

1. The types of sign supports, sign mounting height,the size of signs, and the type of sign substrates can vary based 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 manufacturer’s recommendations in
regard to crashworthiness and duration of work requirements.

d. Long-term stationary - work that occupies a location more than 3 days.

b. Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting
more than one hour.

c. Short-term stationary - daytime work that occupies a location for more than 1 hour in a single daylight period.

d. Short, durgtion - work that occupies a location up to 1 hour.

e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)

SIGN MOUNTING HEIGHT

1. The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more than 9 feet, above the paved surface, except
as shown for supplemental plaques mounted below other signs.

2. The bottom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
the ground.

3. Long-term/Intermediate-term Signs may be used in lieu of Short-term/Short Duration signing.

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
appropriate Long-term/Intermediate sign height.

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

SIZE OF SIGNS

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

SIGN _SUBSTRATES

1. The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer’s recommendations for the type of sign
support that is being used. The CWZTCD lists each substrate that can be used on the different types and models of sign supports.

2. "Mesh" type materials are NOT an approved sign substrate, regardless of the tightness of the weave.

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,
fastened to the back of the sign and extending fully across the sign. The cleat shall be attached to the back of the sign using wood
screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spaced at 6"
centers. The Engineer may approve other methods of splicing the sign face.

REFLECTIVE SHEETING

1. All signs shall be retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300
for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).

2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white background.

3. Orange sheeting, meeting the requirements of DMS-8300 Type Bf or Type C¢_, shall be used for rigid signs with orange backgrounds.

SICN LETTERS

1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
Administration (FHWA) and as published in the "Standard Highway Sign Design for Texas" manual. Signs, letters and numbers shall be of
first class workmanship in accordance with Department Standards and Specifications.

REMOVING OR COVERING

1. When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.

2. Long-term stationary or intermediate stationary signs installed on square metal tubing may be turned away from traffic 90 degrees when
the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any
intersections where the sign may be seen from approaching traffic.

3. Signs installed on wooden skids shall not be turned at 90 degree angles to the roadway. These signs should be removed or completely
covered when not required.

4. When signs are covered, the material used shall be opaoque, such as heavy mil black plastic, or other materials which will cover the

entire sign face and maintain their opaque properties under automobile headlights at night, without damaging the sign sheeting.

. Burlap shall NOT be used to cover signs

Duct tape or other adhesive material shall NOT be affixed to a sign face.

. Signs and anchor stubs shall be removed and holes backfilled upon completion of work.

SIGN SUPPORT WEIGHTS
1. Where sign supports require the use of weights to keep from turning over,

N-O\U"

the use of sandbags with dry, cohesionless sand should be used. SHEET 4 OF 12
2. The sandbags will be tied shut to keep the sand from spilling and to
maintain a constant weight. §® Traffic
3. Rock, concrete, iron, steel or other solid objects shall not be permitted Oﬁﬁ&ﬁﬁﬁfs
for use as sign support weights. I Texas Department of Transportation Standard

4, Sandbags should weigh @ minimum of 35 Ibs and @ maximum of 50 Ibs.
5. Sandbags shall be made of a durable material that tears upon vehicular
impact. Rubber (such as tire inner tubes) shall NOT be used.

G fuber polosts ssione for el zing devices ouio ot e veed i | BARRICADE AND CONSTRUCTION
TEMPORARY SIGN NOTES

with rubber bases may be used when shown on the CWZTCD Iist.

7. Sandbags shall only be placed along or laid over the base supports of the
traffic control device and shall not be suspended above ground level or
hung with rope, wire, chains or other fasteners. Sandbags shall be placed
along the length of the skids to weigh down the sign support.

8. Sandbags shall NOT be placed under the skid and shall not be used to level EB(: ( 41 ) - ] 14
sign supports placed on slopes.

FLAGS ON SIGNS FILE: bc-14. dgn ov: TxDOT [exs TxDOT Jows TxDOT [cx: TxDOT

1. Flags may be used to draw attention to warning signs. When used the flag ©Tx0OT_November 2002 CONT | SECT 408 HIGHNAY
shall be 16 inches square or larger and shall be orange or fluorescent REVISIONS 083303 051 FM 1637
red-orange in color. Flags shall not be allowed to cover any portion of 9-07 8-14 pIST COUNTY SHEET NO.
the sign face. 7-13 WAC MCLENNAN 10




No warranty of any

TxDOT assumes no responsibility for the conversion
g from its use.
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OPTION 2 OPTION 3
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GROUND MOUNTED SIGN SUPPORTS

Refer to the CWZTCD aond the manufacturer’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.

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 dama
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36"

Welds to start on
opposite sides
going in opposite

weld, do not
back fill puddle.

weld—— N| weld starts here

here weld

9 sq. ft. or less-
10mm extruded
thinwal | plastic
sign only

1.3/74" x 1 3/4" x 11 foot
12 ga post
(DO NOT SPLICE)

1 3/4" galv. round
with 5/16" holes

or 1 3/4" x 1 3/4"
square tubing

directions. Minimum

needed to

match sideslope

pin at angle

-2" x 2" x

c0ococcocc000000

°
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SINGLE LEG BASE
Side View

16 sq. ft. or less of any rigid sign
substrate listed in section J.2.d of
the CWZTCD, except 5/8" plywood.

1/2" plywood is allowed.

& 3/8" x 3" gr. 5 bolt
(2 per support) joining
sign panel and supports

0000000000800 00|

1.3/4 " x 1.3/4 " x 129"
(hole to hole) 12 ga. support
telescopes into sleeve

13/4 " x 13/4 " x 52" (hole
to hole) 12 ga. square perforated
tubing diagonal brace

13/4 " x 13/4 " x 32" (hole
to hole) 12 ga. square perforated

/2 "

131

41"
84"

tubing cross brace
o [[7 3/8" X 4-1/2 gr.
%{’// 5 BOLT (TYP.) 5, T
%874 >
~ .

20 172"

37/16"

SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN

WEDGE ANCHORS

Both steel and plastic Wedge Anchor Systems as shown

<:ﬁj’—-— 11/72"
Dia. (typ)

4 on the SMD Standard Sheets may be used as temporary
. 0 E— sign supports for signs up to 10 square feet of sign
4" s> face. They may be set in concrete or in sturdy soils
if approved by the Engineer. (See web address for
X 6" "Traffic Engineering Standard Sheets" on BC(1))
18"

T OTHER DESIGNS

MORE DETAILS OF APPROVED LONG/INTERMEDIATE
AND SHORT TERM SUPPORTS CAN BE FOUND ON THE

Posts| Sign Face | Embedment|Required

7 Direction CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
of Traffic
GENERAL NOTES
NuTber Max i mum Minimum | Drilled 1. Nails may be used in the assembly of wooden sign
of Sq. feet of Soil Hole(s) supports, but 3/8" bolts with nuts or 3/8" x 3 1/2"

lag screws must be used on every joint for final

connection.
4 x4 1 12 36" NO
4 x 4 2 21 36" NO 2. No more than 2 sign posts shall be placed within a
4 %6 1 21 36" YES 7 ft. circle, except for specific materials noted on the
4 x6 2 36 36" YES CWZTCD List.

MOUNTED SIGN SUPPORTS

3. When project is completed, all sign supports and
foundations shall be removed from the project site.
This will be considered subsidiary to Item 502.

POST SYSTEM FOR GROUND

13/4 " x 13/4 " x 129" |

(hole to hole)
12 ga. square
per forated

tubing upright

2" x 2" x 59"
(hole to hole)

12 ga. perforated

tubing skid

[ see BC(4) for definition of "Work Duration."

96 Wood sign posts MUST be one piece. Splicing will
NOT be allowed. Posts shall be painted white.

A See the CWZTCD for the type of sign substrate

@38 " X 3" or that can be used for each approved sign support

5 bolt

CXXXX:

SHEET 5 OF 12

© Traffic
é?éég‘ Operations
. Division
Texas Department of Transportation Standard

0000000l

BARRICADE AND CONSTRUCTION
TYPICAL SIGN SUPPORT

Completely welded
around tubing

2" x 2" x 8"
(hole to hole)
12 gao. square

perforated BC(S)—]4

tubing sleeve

SUPPORTS

| welded to skid FILE: be-14.dgn on: TxDOT |cK:TxDOT|OWx TxDOT |cxxTxDOT
{ (©TxDOT November 2002 CoNT [secT JoB HIGHWAY
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WHEN NOT IN USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC

PORTABLE CHANGEABLE MESSAGE SIGNS

The Engineer/Inspector shall approve all messages used on portable
changeable message signs (PCMS).

RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES

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

Phase 1: Condition Lists

Phase 2: Possible Component Lists

2. Messages on PCMS should contain no more than 8 words (about four to
Sidnt enorogters per word), not including simple words such os "0, " Road/Lane/Ramp C | List Action to Take/Effect on Travel Location Warning ** Advance
’ ! . e m re | iti i . . . . .
3. Messages should consist of a single phase, or two phases that od an amp osu s Other Condition List List List List Notice List
alternate. Three-phase messages are not allowed. Each phase of the —
message should convey a single thought, and 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-
along with the number when referring to a roadwoy. CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RATLROAD SPEED XX
6. When in use the bottom of a stationary PCMS message panel should be AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
a minimum 7 feet above the roadway, where possible.
7. The message term "WEEKEND" should be used only if the work is to -
start on Saturday morning and end by Sunday evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual days and hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX [-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 a 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 US XXX SPEED MAY XX
9. Do not "flash" messages or WOI:GS incluged il:\ a message. The message 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 o fwo-phase messoge; i.e., CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
keeping two Iines of the message the same and changing the third Iine. _
11. Do not use the word "Danger” in message. LANE LANE GRAVEL LANES USE FOR T0 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 @ PCMS. Drivers do not understand the message.
13. Do not display messages that scroll horizontally or vertically across NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS T0 CAUTION FRI-SUN
14. The following table lists 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
gisployeg together. Nords or phrases nor on fhis st snould not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
15. PCMS choroczrer height should be at least 18 inches for trailer mounted LANES CLOSED PAST NEXT DELAYS T0 SAFELY TO
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 have @ character height of 10 inches EXIT RIGHT LN BUMP US XXX REDUCE END DRIVE NEXT
e g”dh’"‘;'?* bef'fgi$'ehf"c|’2 g" 'eof" 420 fef;- boord rother th CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
. Each 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. [f disabled, the PCMS should default to an illegible display that will
not alarm m:)forisfs 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 appropriate. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
XXXXXXXX STAY M
WORD OR PHRASE ABBREVIATION WORD OR PHRASE | ABBREVIATION CEB%ED % LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phase 2. LisE % % See Application Guidelines Note 6.
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
Best Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
Boulevard BLVD Monday MON 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT and ALL can be interchanged as appropriate.
br idge BRDG Norma | NORM 2. The Ist phase (or both) should be selected from the 2. Roadway designations [H, US, SH, FM and LP can be interchanged as
Cannot CANT North N "Road/Lane/Ramp Closure List" ond the "Other Condition List". appropriate.
Center _ CTR Nor thbound {route) N 3. A 2nd phase can be selected from the "Action to Take/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and $) can
Eggg;mﬁ'on CONST AHD ;0""'”9 ;SING on Travel, Location, General Warning, or Advance Notice be interchanged as appropriate.
oad Phase Lists". 4, Highway names and numbers replaced as appropriate.
CROSSING XING Right Lane RT LN 4. A Location Phase is necessary only if a distance or location S. ROAD, HIGHWAY and FREEWAY can be interchanged as needed.
Detour Route DETOUR RTE Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
Do Not DONT Service Road SERV_RD 5. If two PCMS are used in sequence, they must be separated by 7. FT and MI, MILE ond MILES interchanged as appropriate.
East £ Shoulder SHLDR a minimum of 1000 ft. Each PCMS shall be limited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
Eastbound (route) E Slippery SLIP and should be understandable by themselves. 9. Distances or AHEAD can be eliminated from the message if a
Lmer gency _ EMER South S 6. For advance notice, when the current date is within seven days location phase is used.
Emergency Vehicle | EMER VEH Southbound (route) S of the actual work date, calendar days should be replaced with
Entrance, 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.
Expressway EXPWY Sunday SUN SHEET 6 OF 12
?XXXAEQGL ?ééXA:g Te lephone PHONE r——
0g Ahea T TEMP ®
Fresway FRNY, FWY Thopedoy THURS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEMIND GUARDRAIL OR b Operations
- gowoy Blocred | T BLED To_Downtown TO_DWNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | sianderd
raffic
Hazardous Driving | HAZ DRIVING Trove:ers TRVLRS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Hazardous Material| HAZMAT Tuesday TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION
A Tine Minotes [ TIVE WIN OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
N HWY Upper Level UPR LEVEL
Highwoy S VehicTes 18 VW VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- - Warning WARN
[nfornat ion INFO ednesdoy _ WED FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT g:;ghf Limit WT LIVIT 1. When Full Matrix PCMS signs are used, the character height and legibility/visibility requirements shall be maintained as listed in Note 15 under "PORTABLE
Left LFT Westbound (route) W CHANGEABLE ME?SAGE SIGNS" above. . . . . . . BC (6) —- ] 4
Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the "Flagger Symbol"(CW20-7) are represented graphically on the Full Matrix PCMS sign and, with the approval of the Engineer, it
Lane Closed LN CLOSED Wil Not WONT shal | maintain the legibility/visibility requirement Iisted above. FILE: bc-14.dgn ow: TXDOT [cx: TxDOT [ow: TxDOT [cx: TxDOT
Lower Level LWR LEVEL 3. When symbol! signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, and shall not substitute ©7TxD0T November 2002 CoNT |secT 108 HIGHNAY
Mgintenance MAINT for, or replace that sign. REVISIONS 083303 051 FM 1637
Roadway 4, A full matrix PCMS may be used to simulate a flashing arrow board provided it meets the visibility, flash rate and dimming requirements on BC(7), for the 9-07 8-14 oSt oY SHEET MO,
designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13 WAC MCLENNAN 12
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shown on BC(1).

2. Color of Barrier Reflectors shall be as specified in the TMUTCD. The
cost of the reflectors shall be considered subsidiary to I[tem 512.

CONCRETE TRAFFIC BARRIER (CTB)

Barrier Reflectors shall be pre-qualified, and conform to the color and
reflectivity requirements of DMS-8600. A list of prequalified Barrier
Reflectors can be found at the Material Producer List web address

Barrier Reflector on

16" tall plastic brockef-\\\\\\\\\\\*

Max. spacing of barrier
reflectors is 20 feet.

Attach the delineators as per
manufacturer’s recommendations.

Barrier
Reflectors

LOW PROFILE CONCRETE BARRIER (LPCB)

3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors
shal | be mounted in approximately the midsection of each section of CTB.
An alternate mounting location is uniformly spaced at one end of each
CTB. This will allow for attachment of a barrier grapple without
damaging the reflector. The Barrier Reflector mounted on the side of
the CTB shall be located directly below the reflector mounted on top of
the barrier, as shown in the detail above.

4. Wnere CTB separates two-way traffic, three barrier reflectors shall be
mounted on each section of CTB. The reflector unit on top shall have
two yellow reflective faces (Bi-Directional)while the reflectors on each
side of the barrier shall have one yellow reflective face, as shown in

the detail above.

5. When CTB separates traffic traveling in the same direction, no barrier
reflectors will be required on top of the CTB

6. Barrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR
the edgeline being supplemented. CTB’S USED

7. Maximum spacing of Barrier Reflectors is forty (40) feet.

8. Pavement markers or temporary flexible-reflective roadway marker tabs IN WORK ZONES

shal | NOT be used as CTB delineation.

9. Attachment of Barrier Reflectors to CTB shall be per manufacturer’s

recommendations.

10.Missing or damaged Barrier Reflectors shall be replaced as directed

by the Engineer.

11.Single slope barriers shall be delineated as shown on the above detail.

[nstall @ minimum of

3 Barrier Reflectors

as per manufacturer’'s
recommendations.

DELINEATION OF END TREATMENTS

End treatments used on CTB’s in work
zones shal | meet crashworthy standards
as defined in the National Cooperative
Highway Research Report 350. Refer to
the CWZTCD List for approved end
treatments and manufacturers

BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS

———

Type C Warning Light or
approved substitute mounted on a
drum adjacent to the travel way.

WARNING LIGHTS

Warning lights shall meet the requirements of the TMUTCD.

Warning lights shall NOT be installed on barricades.

Type A-Low Intensity Flashing Warning Lights are commonly used with drums. They are intended to warn of or mark a potentially hazardous
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 Departmental Material Specification DMS-8300.
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
devices. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "SB"

The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices
When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning light manufacturer will
certify the warning lights meet the requirements of the latest [TE Purchase Specifications for Flashing and Steady-Burn Warning Lights.
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.

The location of warning lights and warning reflectors on drums shall be as shown elsewhere in the plans.

WARNING LIGHTS MOUNTED ON PLASTIC DRUMS

Type A flashing warning lights are intended to warn drivers that they are approaching or are in g potentially hazardous area.

Type A random flashing warning 1ights are not intended for delineation and shall not be used in a series.

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

Type A, Type C and Type D warning lights shall be installed at locations as detailed on other sheets in the plans

Warning lights shall not be installed on a drum that has a sign, chevron or vertical panel.

The maximum spacing for warning lights on drums should be identical to the channelizing device spacing.

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

A warning reflector or approved substitute may be mounted on a plastic drum as o substitute for a Type C, steady burn warning light at the
discretion of the Contractor unless otherwise noted in the plans

Arrow Boards may be located behind channelizing devices in place for a shoulder
taper or merging taper, otherwise they shall be delineated with four (4) channelizing
devices placed perpendicular to traffic on the upstream side of traffic.

1. The Flashing Arrow Board should be used for all lane closures on multi-lane roadways, or slow
moving maintenance or construction activities on the travel Ianes

2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions
or work on shoulders unless the "CAUTION" display (see detail below) is used.

3. The Engineer/Inspector shall choose all appropriate signs, barricades and/or other traffic
control devices that should be used in conjunction with the Flashing Arrow Board.

4. The Flashing Arrow Board should be able to display the following symbols:

° °
° °
° ° °
° °
° °
O ) OR °
° °
° °
°
° ° ° °. ’.
° °
4 CORNER CAUTION ALTERNATING DIAMOND CAUTION [ ] [ J
° ° ° ° ° °
° ° ° ° ° °
oo 00 00 o o o060 00 0 ° ° °
° ° ° ° ° °
° ° ° ° ° °
DOUBLE ARROW LEFT & RIGHT CHEVRON ARROW

LEFT & RIGHT

5. The "CAUTION" display consists of four corner lamps flashing simultaneously, or the Alternating
Diamond Caution mode as shown.

6. The straight line coution display is NOT ALLOWED.

7. The Flashing Arrow Board shall be capable of minimum 50 percent dimming from rated Iamp vol+tage.
The flashing rate of the lamps shall not be less than 25 nor more than 40 flashes per minute.

8. Minimum lamp "on time" shall be aopproximately 50 percent for the flashing arrow aond equal
intervals of 25 percent for each sequential phase of the flashing chevron.

9. The sequential arrow display is NOT ALLOWED.

10. The flashing arrow display is the TxDOT stondard; however, the sequential Chevron
display may be used during daylight operations.

11. The Flashing Arrow Board shall be mounted on a vehicle, trailer or other suitable support.

12. A Flashing Arrow Board SHALL NOT BE USED to laterally shift traffic.

13, A full matrix PCMS may be used to simulate a Flashing Arrow Board provided it meets visibility
flash rate ond dimming requirements on this sheet for the same size arrow.

14, Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roadway
to bottom of panel.

REQUIREMENTS
WMINTMUM
MINIMUM | MINIMUM NUMBER
VISIBILITY
TYPE| Tsize | oF pane Laves | Vo0 ATTENTION WHEN NOT IN USE, REMOVE
- Flashing Arrow Boards THE ARROW BOARD FROM T
B | 30 x 60 13 3/4 mile shall be equipped with RIGHT-OF -WAY OR PLACE T
- automatic dimming devices. ARROW BOARD BEHIND CONC
C |48 x9% 5 1 mile cromatic drmming dev! TRAFFIC BARRIER OR GUAR

FLASHING ARROW BOARDS

SHEET 7 OF 12
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TRUCK-MOUNTED ATTENUATORS

I Texas Department of Transportation

Traffic

®
iff%%" Operations

Division
Standard

Truck-mounted attenuators (TMA) used on TxDOT facilities

must meet the requirements outlined in the National BARRICADE AND CONSTRUCTION

Cooperative Highway Research Report No. 350 (NCHRP 350)

the M I for A ing Safety Hard (MASH) .
g;wiﬁxgwﬁ&?ﬁ%gaéﬁ%mgg$iww20r ARROW PANEL, REFLECTORS’

2. The warning reflector shall be yellow in color and shall be manufactured using a sign substrate approved for use with plastic drums listed 2. \ RS
on the CWZTCD. eve S. .
3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. 3'%?rmeGW?D?rO““°T®W%?Tmifd WARNING LIGHTS & ATTENUATOR
Warning reflector may be round 4, Round reflectors shall be fully reflectorized, including the area where attached to the drum. T $h2r§|2§g”'re on freeways unless otherwise note
or square.Must have a yellow 5. Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 5. A TMA should.be used anytime that i+ can be positioned
reflective surface area of at least $ffocpes f? fhe drum. ‘ foct im0 troffic sholl h heet ‘i the col iroreflectivit . ‘s f 30 to 100 feet in advance of the area of crew exposure BC(7)-14
30 square inches 6. Dag zégg_$ fhg wor?nng Ee lector facing approaching traffic sha ave sheeting meeting the color and retroreflectivity requirements for without adversely affecting the work performance. P bo 140 v TxD0T [ 14007 [owe 1007 [exs 1007
ype B or Type L. . . . 6. The only reason @ TMA should not be required is when a work
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. area is spread down the roadway and the work crew is an ©TxDOT November 2002 CONT |sECT JoB HIGHHAY
8. The warning reflector should be mounted on the side of the handle nearest approaching traffic. extended distance from the TMA. REVISIONS 0833| 03 051 FM 1637
9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 pIST COUNTY SHEET NO.
-13 WAC MCLENNAN 13
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GENERAL NOTES

1

2

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

For intermediate term stationary work zones on freeways, drums should be
used as the primary channelizing 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
channelizing device but may be replaced in tapers, transitions and tangent

sections by vertical panels, two-piece cones or one-piece cones as
approved by the Engineer.

Drums and all related items shall comply with the requirements of the
current version of the "Texas Manual 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
shal | be free from objectionable marks or defects that would adversely
affect their appearance or serviceability.

The Contractor shall have a maximum of 24 hours to replace any plastic
drums identified for replacement 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.

8.

9.

Plastic drums shall be a 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 a manner that the body
separates from the base when impacted by a vehicle traveling at a speed
of 20 MPH or greater but prevents accidental separation due to normal
handling and/or air turbulence created by passing vehicles

Plastic drums shall be constructed of lightweight flexible, and
deformable materials. The Contractor shall NOT use metal drums or
single piece plastic drums as channelization devices or sign supports
Drums shall present a profile that is a minimum of 18 inches in width
at the 36 inch height when viewed from any direction. The height of
drum unit (body installed on base) shall be a minimum of 36 inches and
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
shal | have @ minimum of two widely spaced 9/16 inch diameter holes to
allow 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 than
4 inches nor greater than 8 inches in width. Any non-reflectorized
space between any two adjacent stripes shall not exceed 2 inches in
width,

Bases shal |l 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.

Plastic 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 and base shall be marked with manufacturer’s name and model number.

RETROREFLECTIVE SHEETING

1o

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 reflective

sheeting shall be supplied unless otherwise specified in the plans

2. The sheeting shall be suitable for use on and shall adhere to the drum
sur face such that, upon vehicular impact, the sheeting shall remain
adhered in-place and exhibit no delaminating, cracking, or loss of
retroreflectivity other than that loss due to abrasion of the sheeting
sur face.

BALLAST

1. Unbal lasted bases shall be large enough to hold up to 50 Ibs. of sand.
This base, when filled with the ballast material, should weigh between
35 Ibs (minimum) and 50 Ibs (maximum). The ballast may be sand in one
to three sandbags separate from the base, sand in g sand-filled plastic
base, or other ballasting devices as approved by the Engineer. Stacking
of sandbags will be allowed, however height of sandbags above pavement
surface may not exceed 12 inches.

2. Bases with built-in ballast shall weigh between 40 Ibs. and 50 Ibs
Built-in ballast can be constructed of an integral crumb rubber base or
a solid rubber base.

3. Recycled truck tire sidewalls may be used for ballast on drums approved
for this type of ballast on the CWZTCD Iist.

4. The ballast shall not be heavy objects, water, or any material that
would become hazardous to motorists, pedestrians, or workers when the
drum is struck by a vehicle.

5. When used in regions susceptible to freezing, drums shall have drainage
holes in the bottoms so that water will not collect and freeze becoming
a hazard when struck by a vehicle.

6. Ballast shall not be placed on top of drums.

7. Adnhesives may be used to secure base of drums to pavement.

Handle 18" min

Top should not
allow col lection
of water or

9/16" dia. (typ)

for mounting
signs and

‘ warning lights

debris
4" max
4" min
?* m?x Each drum shal | have
yP a minimum of 2 orange
and 2 white stripes
using Type A retro-
. reflective sheeting
2" max with the top stripe
(typ.) being orange.
c x
el g
ol
M| <
<— Taper to allow
for stacking a
minimum of 5
é-— — drums
R Base (36"
< I 1 dia. max)
This detail is not intended
for fabrication. See note 3
and the CWZTCD Iist for
CW1-6L L 24" 1 providers of approved
€ > Detectable Pedestrian
— Barricades
12"
Continuous smooth
36" rail for hand trailing
"4
36" 8
~
45° /ﬂ
4" Orange
4" White Detectable Edge
v

DIRECTION INDICATOR BARRICADE

1

2.

The Direction Indicator Barricade may be used in tapers,
transitions, and other areas where specific directional

quidance to drivers is necessary.

[f used, the Direction Indicator Barricade should be used

in series to direct the driver through the transition and into

the intended fravel lane.

The Direction Indicator Barricade shall consist of One-Direction
Large Arrow (CW1-6) sign in the size shown with a black arrow

on a bockground of Type Bg or Type Cf Orange retroreflective sheeting
above a rail with Type A retroreflective sheeting in alternating 4"
white and orange stripes sloping downward at an angle of

45 degrees in the direction road users are to pass. Sheeting types
shall be as per DMS 8300.

Double arrows on the Direction Indicator Barricade will not be

al lowed.

Approved manufacturers are shown on the CWZTCD List.

Bal last shall be as approved by the manufacturers instructions

DETECTABLE PEDESTRIAN BARRICADES

1

When existing pedestrian facilities are disrupted, closed, or
relocated in a TTC zone, the temporary facilities shall be
detectable and include accessibility features consistent with
the features present in the existing pedestrian facility
Where pedestrians with visual disabilities normally use the
closed sidewalk, a device that is detectable by a person

with a visual disability traveling with the aid of a long cane
shal | be placed across the full width of the closed sidewalk.
Detectable pedestrian barricades similar to the one pictured
above, longitudinal channelizing devices, some concrete
barriers, and wood or chain |ink fencing with a continuous
detectable edging can satisfactorily delineate a pedestrian
path.

Tape, rope, or plastic chain strung between devices are not
detectable, do not comply with the design standards in the
“Americans with Disabilities Act Accessibility Guidelines

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

Warning lights shall not be attached to detectable pedestrian
barricades.

Detectable pedestrian barricades may use 8" nomingl

barricade rails as shown on BC(10) provided that the top

rail provides a smooth continuous rail suitable for hand
trailing with no splinters, burrs, or sharp edges.

Chevron CW1-8, Opposing Traffic Lane
Divider, Driveway sign D70a, Keep Right

—

18" x 24" Sign
(Maximum Sign Dimension)

12" x 24"
Vertical Panel
mount with diagonals
sloping down towards

R4 series or other signs as approved travel way
by Engineer
Plywood, Aluminum or Metal sign

SIGNS, CHEVRONS,

g

w

substrates shall NOT be used on
plastic drums

AND VERTICAL PANELS MOUNTED
ON PLASTIC DRUMS

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

Chevrons and other work zone signs with an orange background
shall be manufactured with Type B¢ or Type Cg Orange
sheeting meeting the color and 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
Diagonal stripes on Vertical Panels shall slope down toward
the intended traveled lane.

Other sign messages (text or symbolic) may be used as
approved by the Engineer. Sign dimensions shall not exceed
18 inches in width or 24 inches in height, except for the R9
series signs discussed in note 8 below.

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

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)
should be used at each location called for in the plans.

R9-9, R9-10, R9-11 and R9-11a Sidewalk Closed signs which

are 24 inches wide may be mounted on plastic drums, with
approval of the Engineer.
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8" to 12"
S ——

8" to 12"

8" to 12"

—

8" to 12"

See
note 7

TN

VP-1L VP-1R

Surface
Mount Roadway

Bosek///Surfoce
AN

Fixed Base
w/ Approved
Adhesive

min.

See
4qv note 7

24" min.

b

36" min. distance above travel way

18"

FIXED
(Rigid or self-righting)

8" to 12"

B —

See

note 7 36"

min.

(Rigid or self-righting)

PORTABLE

VERTICAL

Self-ri
Suppor t

PA

Rigid
+— Support “8
S =

12" minimum
embedment
depth

4

ghting

DRIVEABLE

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

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
daytime aond nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
Manual Appendix B "Treatment of Pavement Drop-offs in
Work Zones" for additional guidelines on the use of
VP's for drop-offs.

VP’s should be mounted back to back if used at the edge
of cuts adjacent to two-way two lane roadways. Stripes
are to be reflective orange and reflective white and
should always slope downward toward the travel lane.
VP’'s used on expressways and freeways or other high
speed roadways, may have more than 270 square inches

of retroreflective area facing traffic.

Self-righting supports are available with portable base.
See "Compliant Work Zone Traffic Control Devices List"
(CWZTCD).

Sheeting for the VP's shall be retroreflective Type A
conforming to Departmental Material Specification DMS-8300,
unless noted otherwise.

Where the height of reflective material on the vertical
panel is 36 inches or greater, a panel stripe of

6 inches shall be used.

NELS (VPs)

1. The chevron shall be a vertical rectangle with a
minimum size of 12 by 18 inches.

2. Chevrons are intended to give notice of a sharp
change of alignment with the direction of travel
and provide additional emphasis and guidance for
vehicle operators with regard to changes in
horizontal alignment of the roadway

Chevrons, when used, shall be erected on the out-
side of a sharp curve or turn, or on the far side
of an intersection. They shall be in Iine with
and at right angles to approaching traffic.
Spacing should be such that the motorist always
has three in view, until the change in alignment
eliminates its need.

12"

18"
Min.

w

4, To be effective, the chevron should be visible
for at least 500 feet

S. Chevrons shall be orange with a black nonreflec-
tive legend. Sheeting for the chevron shall be
retroreflective Type BrL or Type CrLconforming to
Departmental Material Specification DMS-8300,

= unless noted otherwise. The legend shall meet the

requirements of DMS-8300.

36"

For Long Term Stationary use on tapers or
transitions on freeways and divided highways
self-righting chevrons may be used to supplement
plastic drums but not to replace plastic drums

Fixed Base w/ Approved Adhesive 6
(Driveable Base, or Flexible
Support can be used)

CHEVRONS

GENERAL NOTES

Work Zone channelizing devices illustrated on this sheet may be installed
in close proximity to traffic and are suitable for use on high or low

speed roadways. The Engineer/Inspector shall ensure that spacing and
placement is uniform and in accordance with the "Texas Manual on Uniform
Traffic Control Devices" (TMUTCD).

Channelizing devices shown on this sheet may have a driveable, fixed or
portable base. The requirement for self-righting channelizing devices must
be specified in the General Notes or other plan sheets

Channelizing devices on self-righting supports should be used in work zone
areas where channelizing devices are frequently impacted by errant vehicles
or vehicle related wind gusts making alignment of the channelizing devices
difficult to maintain. Locations of these devices shall be detailed else-
where in the plans. These devices shall conform to the TMUTCD and the
"Compliant Work Zone Traffic Control Devices List" (CWZTCD).

The Contractor shall maintain devices in a clean condition and replace
damaged, nonreflective, faded, or broken devices and bases as required by
the Engineer/Inspector. The Contractor shall be required to maintain proper
device spacing and alignment

Portable bases shall be fabricated from virgin and/or recycled rubber. The
portable bases shall weigh a minimum of 30 Ibs.

Pavement surfaces shall be prepared in a manner that ensures proper bonding
between the adhesives, the fixed mount bases and the pavement surface.
Adhesives shall be prepared and applied according to the manufacturer's
recommendations

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

12m CW6-4

Panels
mounted

D

18"

—t=

Portable,
Fixed or

36"

or may be
mounted
on drums.

=/

OPPOSING TRAFFIC LANE DIVIDERS

back to back

Driveable Base
may be used,

Opposing Traffic Lane Dividers (OTLD) are
delineation devices designed to convert a
normal one-way roadway section to two-way
operation. OTLD’s are used on temporary
centerlines. The upward and downward arrows
on the sign’s face indicate the direction of
traffic on either side of the divider. The
base is secured to the pavement with an
adhesive or rubber weight to minimize movement
caused by a vehicle impact or wind gust.

2. The OTLD may be used in combination with 42"
cones or VPs.

3. Spacing between the OTLD shall not exceed 500
feet. 42" cones or VPs placed between
the OTLD's should not exceed 100 foot spacing.

4. The OTLD shall be orange with a black non-
reflective legend. Sheeting for the OTLD shall
be retroreflective Type Bg or Type Cg conforming
to Departmental Material Specification DMS-8300,
unless noted otherwise. The legend shall meet
the requirements of DMS-8300.

(0OTLD)

LONGITUDINAL CHANNELIZING DEVICES

(LCD)

1. LCDs are crashworthy,
connected together. They are not designed to contain or redirect a vehicle on impact.

2. LCDs may be used instead of a Iine of cones or drums.

3

. LCDs shall be placed in accordance to application and installation requirements specific to the device, and

used only when shown on the CWZTCD list.
4. LCDs should not be used to provide positive protection for obstacles, pedestrians or workers
5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers
on BC(7) when placed roughly parallel to the travel lanes.

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

LCD along the full length of the device.

WATER BALLASTED SYSTEMS USED AS BARRIERS

lightweight, deformable devices that are highly visible, have good target value and can be

Minimum Suggested Max imum
Desirable Spacing of
Posted|Formula Taper Lengths Channelizing
Speed * % Devices
* 10° 1’ 12’ on a Oon a
Offset|Offset|Of fset| Taper | Tangent
30 2| 1507 165" | 180° 30’ 60’
35 L:-gg— 205'] 225'| 245'| 35° 70"
40 265'| 295 | 320’ 40’ 80
45 450 | 4957 | 540° 45° 90
50 500| 550°| 600" 50’ 100’
55 L=WS 550’| 605'| 660’ 55’ 110'
60 600" | 660" | 720’ 60’ 120’
65 650°| 715"| 780’ 65’ 130’
70 7007 | 770"| 840" 70’ 140’
75 750" | 825'| 900° 75° 150’
80 800’ | 880'| 960 80" 160’

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

(FT.)

SUGGESTED MAXIMUM SPACING OF
CHANNELIZING DEVICES AND
MINIMUM DESIRABLE TAPER LENGTHS

1. Water ballasted systems used as barriers shall not be used solely to channelize road users, but also to protect the
work space per the appropriate NCHRP 350 crashworthiness requirements based on roadway speed and barrier application.

2. Water ballasted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation
or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings

3. Water ballasted systems used as barriers shall be placed in accordance to application and installation requirements

specific to the device, and used only when shown on the CWZTCD Iist.

4. Water ballasted systems used as barriers should not be used for a merging taper except in low speed (less than 45 MPH)
When used on a taper in a low speed urban area, the taper shall be delineated and the taper length

urban areas
should be designed to optimize road user operations considering the available geometric conditions.

5. When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be attenuated

as per manufacturer recommendations or flared to a point outside the clear zone.

If used to channelize pedestrians,
systems must have a continuous detectable bottom for users of long canes and the top
of the unit shall not be less than 32 inches in height

longitudinal channelizing devices or water ballasted

HOLLOW OR WATER BALLASTED SYSTEMS USED AS
LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS
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TYPE 3 BARRICADES

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

2. Type 3 Barricades shall be used at each end of construction
projects closed to all traffic.

3. Barricades extending across o roadway should have stripes that slope
downward in the direction toward which traffic must turn in detouring.
When both right and left turns are provided, the chevron striping may
slope downward in both directions from the center of the barricade.
Where no turns are provided at a closed road striping should slope
downward in both directions toward the center of roadway.

4. Striping of rails, for the right side of the roadway, should slope
downward to the left. For the left side of the roadway, striping
should slope downward to the right.

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

6. Barricades shall not be placed parallel to traffic unless an adequate
clear zone is provided.
7. Warning lights shall NOT be installed on barricades.

8. Where barricades require the use of weights to keep from turning over,
the use of sandbags with dry, cohesionless sand is recommended. The
sandbags will be tied shut to keep the sand from spilling and to
maintain a constant weight. Sand bags shall not be stacked in a manner
that covers any portion of a barricade rails reflective sheeting.
Rock, concrete, iron, steel or other solid objects will NOT be
permitted. Sandbags should weigh a minimum of 35 Ibs and @ maximum of
50 Ibs. Sandbags shall be made of @ durable material that tears upon
vehicular impact. Rubber (such as tire inner tubes) shall not be used
for sandbags. Sandbags shall only be placed along or upon the base
supports of the device and shall not be suspended above ground level
or hung with rope, wire, chains or other fasteners.

Sheeting for barricades shall be retroreflective Type A conforming

to Departmental Material Specification DMS-8300 unless otherwise noted.

©

Barricades shall NOT
be used as a sign support.

Minimum

Y & Y et
nominagl Reflective
45° /\/\/ Sheeting

/ AR

7 inches.

TYPICAL STRIPING DETAIL FOR BARRICADE RAIL

4" min., 8 max.

20"

48"

20"

stiffener [l AV A & & & & & .

AN Flat rail

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

TYPICAL PANEL DETAIL
FOR SKID OR POST TYPE BARRICADES

Each roadway of a

divided highway shall be
barricaded in the same manner.

ROAD
CLOSED

PERSPECTIVE VIEW

<
_ 8| =z
ﬁ===ﬁ 55| &
The three rails on Type 3 barricades S N
. x (=}
shal | be reflectorized orange and 10’ ey =
reflective white stripes on one side 230 ) %
facing one-way traffic and both sides m m m m °2l %
for two-way traffic. . ] g e
Barricade striping should slant LJ LJ LJ « 3| s
downward in the direction of detour. : ‘8 -y %
2
. . £3| 5|
Slgns.shoulq be qnunfed on independent suppgrfs at a 7 foot 8' mox. length Type 3 Barricades g ° )
mounting height in center of roadway. The signs should be a <8 5
minimum of 10 feet benind Type 3 Barricades. -
Advance signing shall be as specified elsewhere in the plans. PLAN VIEW % %

TYPE 3 BARRICADE

(POST AND SKID)

PLAN VIEW
TYPICAL APPLICATION

_;:>\\\\

1. Where positive redirectional

capability is provided, drums

may be omitted.
2. Plastic construction fencing

may be used with drums for

safety as required in the plans.
3. Vertical Panels on flexible support
may be substituted for drums when the
shoulder width is less than 4 feet.
When the shoulder width is greater
than 12 feet, steady-burn Iights
may be omitted if drums are used.
Drums must extend the length
of the culvert widening.

Typical
Plastic Drum 4

PERSPECTIVE VIEW

These drums 5
are not required
on one-way roadway

LEGEND

Plastic drum

)
®

Increase number of plastic drums on the

side of approaching traffic if the crown
width makes it necessary. (minimum of 2

and maximum of 4 drums)

Plastic drum with steady burn light
or yellow warning reflector

Steady burn warning light
or yellow warning reflector

CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

min.
min.
min.
min.
min.
min.
min.

28"
min.

Two-Piece cones

Alternate
Approx. Drums, vertical panels or 42" cones
| 50 | at 50 maximum spacing

Alternate

Approx.

[ |

Min. 2 drums

or 1 Type 3
barricade (][)

O [m] [m} O

Channelizing devices parallel to traffic

50" GD
!

Min. 2 drums
or 1 Type 3
barricade

e

O

should be used when stockpile is
within 30’ from travel lane.

On one-way roads Desirable
downstream drums stockpile location
or barricade may be is outside
omitted here clear zone.
<&
=

TRAFFIC CONTROL FOR MATERIAL STOCKPILES

CONES
orange
white
orange
¢ 2" max.
white 3% min.
42" 2" to 6
min. 3" min,
28"
min.

One-Piece cones Tubular Marker

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

42" 2-piece cones shall have a minimum weight of
30 Ibs. including base.

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

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

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

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

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

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

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

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

3" to 4"

7

S

Z

4

4
&+ EDGELINE

CHANNELIZER

el

This device is intended only for use in place of a vertical panel to
channelize traffic by indicating the edge of the travel lane. It is
not intended to be used in transitions or tapers.

This device shall not be used to separate lanes of traffic (opposing
or otherwise) or warn of objects.

This device is based on a 42 inch, two-piece cone with an alternate
striping pattern: four 4 inch retroreflective bands, with an
approximate 2 inch gap between bands. The color of the band should
correspond to the color of the edgeline (yellow for left edgeline,
white for right edgeline) for which the device is substituted or for
which it supplements. The reflectorized bands shall be retroreflective
Type A conforming to Departmental Material Specification DMS-8300,
unless otherwise noted.

The base must weigh a minimum of 30 Ibs
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WORK ZONE PAVEMENT MARKINGS

GENERAL

REMOVAL OF PAVEMENT MARKINGS

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

2. Color, patterns 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. Pavement 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
markings shal |l conform with the TMUTCD, the plans and details as
shown on the Standard Plan Sheet WZ (STPM).

6. When standard pavement markings are not in place and the roadway
is opened to traffic, DO NOT PASS signs shall be erected to mark
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 markings shall be installed in accordance
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 markings shall meet

the requirements of Item 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.

MATINTAINING WORK ZONE PAVEMENT MARKINGS

1. The Contractor will be responsible for maintaining work zone pavement
markings within the work |imits.

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
distance is restricted by roadway geometrics.

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

<N

Pavement markings that are no longer applicable, could create confusion
or direct a motorist toward or into the closed portion of the roadway
shal | be removed or obliterated before the roadway is opened to fraffic.

The above shall not apply 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.

Pavement markings shall be removed to the fullest extent possible,

so as not to leave a discernable marking. This shall be by any method
approved by TxDOT Specification [tem 677 for "Eliminating Existing
Pavement Markings and Markers",

The removal of pavement markings may require resurfacing or seal
coating portions of the roadway as described in Item 677.

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

Blast cleaning may be used but will not be required unless specifically
shown in the plans.

Over-painting of the markings SHALL NOT BE permitted.

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

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

markings for periods less than two weeks when approved by the Engineer.

Temporary Flexible-Reflective
Roadway Marker Tabs

TOP VIEW FRONT VIEW

Vi) o

e~ —sf

Adhesive pad

Height of sheeting
is usually more than
1/4" and less than 1",

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

1. Temporary flexible-reflective roaodway marker tabs used as guidemarks
shall meet the requirements of DMS-8242

2. Tabs detailed on this sheet are to be inspected and accepted by the
Engineer or designated representative. Sampling and testing is not
normal |y required, however at the option of the Engineer, either "A"
or "B" below may be imposed to assure quality before placement on the
roadway.

A. Select five (5) or more tabs at random from each lot or shipment
and 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 an asphaltic pavement in a
straight line. Using a medium size passenger vehicle or pickup,
run over the markers with the front and 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 variances may be noted between tab manufacturers.

4. See Standard Sheet WZ(STPM) for tab placement on new pavements. See
Standard Sheet TCP(7-1) for tab placement on seal coat work.

DEPARTMENTAL MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS- 4200
TRAFFIC BUTTONS DMS-4300
EPOXY AND ADHESIVES DMS-6100

SIDE VIEW
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
TEMPORARY REMOVABLE, PREFABRICATED
PAVEMENT MARKINGS OMS-8241
TEMPORARY FLEXIBLE, REFLECTIVE
ROADWAY MARKER TABS DMsS-8242

RATSED PAVEMENT MARKERS USED AS GUIDEMARKS

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

2. Al temporary construction raised pavement markers provided on @
project shall be of the same manufacturer.

3. Adnesive for guidemarks shall be bituminous material hot applied or
buty! 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 surface with white body).

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

BC(11)-14
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DISCLAIMER:

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

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

$TIMES

DATE: 5/21/2021

FILE: S:\4.0.0.0.0. Engineering Operations\4.2.0.0.0. Project Files\MB 654 - Signal Upgrades COW @ N 19th St\cad\sheets\standards\bc-14(1)

. dgn

—| =

PAVEMENT MARKING PATTERNS

10 to 12" 10 to 12" Type I11-A-A <

iDOOODOO ooooQoo

oo ooao
OOODOOODOOODOOOTDO oOooDboooomooonoo

Type Y buttons
RAISED PAVEMENT MARKERS - PATTERN A

<4

Type II1-A-A
o uu/\\:\ oo

o>

_— _— /

=}
~
|fl> Yel low P Yellow &7

Type I1-A-A

REFLECTORIZED PAVEMENT MARKINGS - PATTERN A

Type I1-A-A

e e

0OD700DOOOUO&OOE\OOOUOOODOOOE\

ocooohoofoo0o0n T uuNﬁu 7:1
Type II-A-A

'f(> Type Y buttons ¢ to 8"
RAISED PAVEMENT MARKERS - PATTERN B

—

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B

Yel low
4 to 8"

Pattern A is the TXDOT Standard, however Pattern B may be used if approved by the Engineer.
Prefabricated markings may be substituted for reflectorized pavement markings.

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

Type I-C

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

60" + 3

|@

1o o o o oo o o\o o o/o o o

Type I1-A-A Type Y buttons

RAISED

PAVEMENT 4 to 12"
MARKERS TU 0 o0 o o o o o o o o o o o

NO-PASSING 4
REFLECTORIZED L—
L I NE ::;?1‘52; 4 to12¢ T+
Y

el low

DOUBLE

Type 1-C, I-A 0\"‘\11'A'A Type W or Y buttons
RATSED
SOLID EDGE LINE PAVEMENT O o o oo o o oo o o o o o o
MARKERS
L INES OR SINGLE 60" + 3"
NO-PASSING LINE
4" White or Yellow
Type [-C Type W buttons
O e 60" + 3" yP
WIDE pavenent 12" LD)%O 0O 0 oo o o o o/o o o o
LINE VARKERS Fo oo oo oo oo oo o0 0o
g"
(FOR LEFT TURN CHANNELIZING L INE RE’::VCEL"E?TZED
OR CHANNELIZING LINE USED TO ARK INGS

DISCOURAGE LANE CHANGING.) White

Type I-C or II-A-A
RAISED 0O o o o o g \D 0O o

O0D00000OODOOODOOODOOODOOODOOODOOODOOODOOOD CENTER PAVEMENT , ,
' | ' | 5 5
Type W buttons - -C- MARKERS 10 30
Whi+e4 <n yp __Type I-C or 11-C-R <s L INE ~ - - R
—_— = .| ow —_— —_— ooo T . Anuu ooo ooo ooo ooo
<;l ype N Type Y buttons OR , )
0000000000 000000000000000000000000000000O00 L ANE REFLECTORIZED k40 + 1 —r
a L a ]
PAVEMENT e
C0obo0oODbDOOODOOOODOOODOOODOOODOOODOOODOOODODOOGOGD LINE MARK INGS - 10" —f 30,\/ White or Yel low
o> Yel low Type 1-47 Type Y buttons BROKEN Type 1-C or I1-A-A
== White —_— —_— —_— ooo ooo ooo ooao ooao ooao (when required)
o> V Type W DU”°”5_\ Type 1-C or 11-C-R LINES
0000000000 000O0O000O0O0OOD0000O000O0O0C00D000000O0O0M earsep O o o o o o o o o
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS \ PAVEMENT 3’ 9’
Prefabricated markings may be substituted for reflectorized pavement markings. Type I-C AUXTLTARY  wsscrs Type 1-C or II-C-R
OR
EDGE & LANE LINES FOR DIVIDED HIGHWAY L ANEDROP 6"
LINE aniseo (I [ [ [
PAVEMENT 3 o
} Type [-C 3 MARKERS
— hite o —_— —_— ooo ooo ooo ooo ooo ooo
1te <’;| Type 11-A-A Type Y buttons <’):. REMOVABLE MARKINGS 5 + 6"
z 888888348388838883888380838883888388838883 WITH RAISED 3 [r——
-~ PAVEMENT MARKERS k10r —k 30° !
{ [R— — = Yellow —_— [f raised pavement markers are used .
White 7 ngpo noo noo DDD\ noo noo to supplement REMOVABLE markings, Raised Pavement Markers
'f(> d{> Type I-C the markers shall be applied to the
top of the tape at the approximate
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tape used for broken
. . . . . lines or at 20 foot spacing for L—,|
Prefabricated 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 e
SHEET 12 OF 12
<7;| Type I-C <7F| perations
. Division
—_— —_— —_— —_— ooo ooo ooo \cn:lu ooo ooo I Texas Department of Transportation Standard
Swhite”” < <
oomo000O0QOOO 0©0O0OO00O00OO0PODOOOOBOOO0DOO0O0DOO0OD0OOO0D
— — — [ ooo ooo ooo ooo ooo ooo
§Ye..ow o eutions < >T 1A BARRICADE AND CONSTRUCTION
—_— —_— —_— _ ooo ooo ooo ooo ooo ooo
oogo000ODO0OO0OO0OO0OOOOOO0O0OODOODOOODO0ODO0OD0O00DO0O0O0O0O0O0O0OO0M Raised pavement markers used as standard PAVEMENT MARKING PATTERNS
dl> |£L> pavement markings shall be from the approved
—_— — = [E— ooo ooo ooo |:||:||:|\ ooo ooo products list and meet the requirements of
|fl> White |fl> Item 672 "RAISED PAVEMENT MARKERS."
Type 1-C BC(12)-14
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: be-14.dgn ov: TxDOT [exs TxDOT Jows TxDOT [cx: TxDOT
Prefabricated markings may be substituted for reflectorized pavement markings. ©7Tx00T February 1998 CONT |sECT J08 HIGHWAY
1-97 9_07"“"5‘”‘5 083303 051 FM 1637
TWO'WAY LEFT TURN LANE 2-98 1-13 pIST COUNTY SHEET NO.
11-02_8-14 WAC MCLENNAN 18
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

$TIMES

DATE: 5/21/2021

CW20-1D
48" X 48"

(Flags-

See note 1) o
0
L
.
<]
c
a
E
o
Te]
L
<]
[
X

Shadow Vehicle with

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

END
ROAD WORK

G20-2
48" X 24"

END
ROAD WORK

Rl

3x for over 50 mph

Shou |l der
Shou | der
Approx. A

=100’

30°
Min.

Work Space

>

.0

Shou | der
Shou |l der

G20-2
48" X 24"

See note 1)

CW20-5TL
48" X 48"

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

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

END
ROAD WORK

Shou | der

B

[ 172 L
Min.

]
%

Approx.

200’

e
S

CW1-6aT

36" X 36"
[ ]
[ ]
[ ]
[]

(See note 7) a2
[]
[ ]

Shadow Vehicle with

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

END
ROAD WORK

G20-2
48" X 24"

30

Min.
Work Space

1/2 L
Min.

Shou | der

G20-2
48" X 24"

CWI1-4R
48" X 48"

I XX CWi3-1P

MPH | 24" X 24"
(See note 2) A

CW1-6aT
36" X 36"
(See note 2) A

Cw1-4L
48" X 48"

XX |cwiz-1e

MPH 24" X 24"
(See note 2)A

CW20-5TR
48" X 48"

LEGEND

Type 3 Barricade

[avar.av.av.)
[::Bjj Heavy Work Vehicle
ZAX Trailer Mounted

I ) Flashing Arrow Board
-t

Sign

Channelizing Devices

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

Traffic Flow

SHNED Y | =

<>\ Flag F lagger
DZ;?;nge SUQgg:;?ggMgilmum Minjmum Suggested
Posted|Formula Taper Lengths Channel i zing Sign Longitudinal
SD;?G * % Devices Sp?iing Buffer Space
offaet offset Oflfzse-r Toonpe?' To?\ngeonf Distonce e

30 2| 1507 165" 180’ 30 60"’ 1207 90’

35 L=% 205'| 225'| 245'| 35 70" 160" 120"

40 265'| 295'| 320 40 80’ 240 155"

45 4507 | 4957 | 540’ 457 90’ 320° 1957

50 500'| 550’ | 600’ 507 100 400" 240

55 L=WS 550"| 605’| 660" 55’ 110 500" 2957

60 600" | 660" | 720 60’ 120 600’ 350

65 650'| 715" 780" 65’ 130 7007 4107

70 700 | 770'| 840’ 707 140" 800 475’

75 750'| 825'| 900" 757 150 900" 540

% 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

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

GENERAL NOTES

1. Flags attached to signs where shown are REQUIRED.

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

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

4. A Shadow Vehicle with a TMA should be used anytime it caon be positioned
30 to 100 feet in advance of the area of crew exposure without adversely
affecting the performance or quality of the work. If workers are no longer
present but road or work conditions require the traffic control to remain in
place, Type 3 Barricades or other channelizing devices may be substituted
for the Shadow Vehicle and TMA

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

TCP (1-4a)

6. [f this TCP is used for a left lane closure , CW20-5TL "LEFT LANE CLOSED"
signs shall be used and channelizing devices shall be placed on the
centerline where needed to protect the work space from opposing traffic with
the arrow panel placed in the closed lane near the end of the merging taper.

TCP (1-4b)

7. Wnere traffic is directed over a yellow centerline, channelizing devices
which separate two-way traffic should be spaced on tapers at 20’ or 15'
if posted speeds are 35 mph or slower, and for tangent sections, at 1/2S
where S is the speed in mph. This tighter device spacing is intended
for the areas of conflicting markings, not the entire work zone.

® Traffic
iff%%‘ Operations
. Division
Texas Department of Transportation Standard

TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

TCP(1-4)-18

CW20-1D FILE: tcpl-4-18. dgn oN: [exs [ow: [ex:
ONE LANE CLOSED TWO LANES CLOSED 48" X 48" © TxDOT December 1985 CONT |SECT Jo8B HIGHWAY
(Flags- 294 g-0g SO 0833/ 03 051 FM 1637
See note 1) 8-95 2-12 oIsT COUNTY SHEET NO.
1-97  2-18 WAC MCLENNAN 19
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Shoul der
<
<

D4

Shoul der

END

ROAD WORK

G20-2

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

See note 1)

END

ROAD WORK

LEGEND

Type 3 Barricade

Channelizing Devices

Heavy Work Vehicle

Truck Mounted
Attenugtor (TMA)

Trailer Mounted
Flashing Arrow Board

Portable Changeable
Message Sign (PCMS)

Sign

Traffic Flow

No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

$TIMES
FILE: S:\4.0.0.0.0. Engineering Operations\4.2.0.0.0. Project Files\MB 654 of $himditanggradts aThR of NrMadenos +Rfad WSABEaSN § £6HEEY ¥\ HEBR9ss resydhing from its use.

DATE: 5/21/2021

G20-2
48" X 24"

See note 1)

48" X 24"

SHED

Flag Flagger

Minimum
Desirable

less

Suggesf§d Max imum
g%se’reedd Toper*L:ngfhs cﬁggﬁé\l?zi;g S;Oicgi';g
* 7 7 7 X"
Of?%efOfL;eTOfLief §2E$1 Téﬁ;é;f Distance
150 165"| 180" 30° 60’ 1207
205 | 225" | 245’ 35' 707 1607
265" | 295"| 320’ 40 80" 240’
450’| 495'| 540’ 45’ 90’ 320’

500 | 550’ | 600’ 50’ 100’ 400"

550" | 605" | 660 55° 1107 500’

600" | 660'| 720" 60’ 1207 600’

650" | 715"| 780’ 65’ 130’ 700"

700" | 770’| 840" 70’ 140’ 800"

750’ | 825’ | 900° 75’ 150’ 900"
Roads Only

lengths have been rounded off.
W=width of Offset(FT)

Minimum

Shoul der
<
e
i
o>
Shoul der

Suggested
Longitudinal
Buffer Space

g

Formula

90’
1207
1557
1957
240’
2957
3507
410’
475’
540’

30 2
35 |L-=

40

45
50
55
60
65
70
75

% Conventional

%% Taper
L=Length of Taper (FT)

CW16-3aP
30" X 12" (

3X for over 50 MPH

X for 50 MPH or

100
Approx.A

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

or strobe lights.
(See notes 3 & 4)

CW1-6aT S=Posted Speed (MPH)

36" X 36"

N

172 L

TYPICAL USAGE

SHORT TERM INTERMEDIATE
STATIONARY TERM STATIONARY

v

0
1
Work Space

spacing

SHORT
DURATION

LONG TERM
STATIONARY

v

MOBILE

devices at

20’

200’ Approx,|

X

GENERAL NOTES

1. Flags attached to signs where shown, are REQUIRED
2. All traffic control devices illustrated are REQUIRED, except those
denoted with the triangle symbol may be omitted when stated elsewhere in
the plans, or for routine maintenance work, when approved by the Engineer.
3. 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 eposure
without adversely affecting the performance or quality of the work.
[f workers are no longer present but road or work conditions
require the traffic control to remain in place, Type 3 Barricades or other
channelizing devices may be substitutued for the Shadow Vehicle and TMA.
4. Additional Shadow Vehicles with TMAs may be positioned in each
closed lane, on the shoulder or off the paved surface, next to those
shown in order to protect a wider work space.
5. The downstream taper is optional. When used, it should be 100 feet
approximately per lane, with channelizing devices spaced at 20 feet.

CW1-4R
48" X 48"

) CW13-1P XX
24" X 24" MPH

Shadow Vehicle wifh——”//’//’////’/

TMA and high intensity
ol rotating, flashing,
oscillating or strobe
lights. (See notes 3 & 4)

Pavement
Markings

30°

Pavement
Markings

Min
Work Space

B

1/73|L

CW1-6aT
36" X 36"

1/2 L Min,

TCP (2-50a)

[f this TCP is used for a left lane closure, CW20-5TL "LEFT LANE CLOSED"
signs shall be used and channelizing devices shall be placed on the
centerline to protect the work space from opposing traffic, with the
arrow board placed in the closed lane near the end of the merging

taper.

CW1-4L
48" X 48"

CW20-5TR

48" x 48 CW13-1P

24" X 24"

TCP (2-5b)

7. Conflicting pavement markings shall be removed for long-term projects

CW16-3aP
30" x 12"

END
ROAD WORK

G20-2

Traffic
48" X 24"

Operations
Division
Standard

=k

I Texas Department of Transportation

AL YIS

CW20-5TR

Shoul der

Shou | der
Shou | der
Shou | der

48" X 48"

END
ROAD WORK

G20-2
48" X 24"

TRAFFIC CONTROL PLAN
LONG TERM LANE CLOSURES
MULTILANE CONVENTIONAL RDS.

CW16-3aP
30" x 12"

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

TCP (2-5q) TCP (2-5b)

TCP(2-5)-18

FILE:  tcp2-5-18.dgn on: [exs [ow: [exs

48" X 48"
(Flags-

ONE LANE CLOSED

©7TxDOT  December 1985 cont [secT 408 HIGHWAY

TWO LANES CLOSED

REVISIONS

0833 051

See note 1) FM 1637

8-95 2-12

DIST COUNTY SHEET NO.

1-97 3-03

4-98 2-18 WAC MCLENNAN

20

165




DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

$TIMES

DATE: 5/21/2021

CW20-1D

48" X 48"

CW20-1D

Shadow Vehicle
With Attenuator
and Arrow Board
(See note 2 and 5)

30’
Min.

30°
Min.

Work Space

TYPICAL TRAFFIC CONTROL FOR

CW20-1D

48"

Shadow Vehicle
With Attenuator
and Arrow Board
(See note 2 and 5)1

30’

oy

Min.

Work Space

X 48"

TYPICAL TRAFFIC CONTROL FOR

CONTINUOUS LEFT TURN LANE SYMBOL MARKINGS

OUTSIDE DUAL LEFT TURN LANE SYMBOL MARKINGS

Work Space

. 30 oy

‘ Min.

CW20-1D
48" X 48"

—Shadow Vehicle
With Attenuator
and Arrow Board
(See note 2 and 5)

|
..DIQ_ _
J— Shadow Vehicle —

With Attenuator
and Arrow Board

>

= (See note 2 and 5)

AU

<
<
2

CW20-1D
48" X 48"

TYPICAL TRAFFIC CONTROL FOR
OUTSIDE LANE MARKINGS

ey

30’
Min

Work Space

TYPICAL TRAFFIC CONTROL FOR

INSIDE LANE MARKINGS

FILE: S:\4.0.0.0.0. Engineering Operations\4.2.0.0.0. Project Files\MB 654 of $himditandgradts TR of NrMadenos +Refad VSREEas § £aHEES 5\ FEB30as reSydhing from its use

AHEAD

CW20-1D
D \¢48" X 48"
WORK )

Work Space

ey

30’
Min.

CW20-1D
48" X 48"

— Shadow Vehicle

With Attenuator
and Arrow Board
(See note 2 and 5)

Shadow Vehicle
With Attenuator
and Arrow Board
(See note 2 and 5)

AHEAD

30°

Min
Work Space

LEGEND
* | Trail vehicle
ARROW BOARD DISPLAY
% % | Shadow Venhicle
% % % | work vehicle RIGHT Directional
ij Heavy Work Vehicle LEFT Directional
Truck Mounted =)
AN | pitenuator (Tva) Double Arrow
<:b Traffic Flow m m m| Channelizing Devices
Minimum Suggested Maximum o e
Posted|Formula T Desi[oblih Spacing of M';?S:W' Suggested
aper Lengths Channelizing | Longitudinal
SD:fd * % Devices Sp?ilng Buff;ruséoce
10° (KK 127 on a on a ; "B"
offsetoffsetorfset| Taper | Tangent |01SOM°°
30 2| 150°] 165°| 180’ 30’ 60"’ 120’ 90"
35 L=% 205'| 225°| 245'| 35 70° 160" 120"
40 265’| 295| 320’ 40° 80’ 240’ 155"
45 450 | 4957 | 540° 45" 90 320° 195°
50 500°| 550"| 600’ 50’ 100’ 400° 240"
55 L=WS 550’ | 605" | 660 557 110’ 500’ 295"
60 600" | 6607| 720’ 60’ 120 600’ 350
65 650'| 715’ 780’ 65’ 1307 7007 4107
70 700'| 770" | 840" 70’ 140" 800" 4757
75 750’ | 825'| 900’ 757 150’ 900’ 540"

% Conventional Roads Only
%% Taper lengths have been rounded off.

L=Length of Taper (FT)

TYPICAL USAGE

SHORT

MOBILE DURATION

SHORT TERM
STATIONARY

INTERMEDIATE
TERM STATIONARY

LONG TERM
STATIONARY

Y

GENERAL NOTES

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

This traffic control plan is for use on conventional roads posted
at 45 mph or less and is intended for mobile operations that move
continuously or intermittently (stopping up to approximately 15
such gs short-line striping and in-lane rumble strips.
When activities are anticipated to take longer amounts of time or

traffic conditions warrant, a short duration or short-term stationary
traffic control plan should be used.

minutes)

A Truck Mounted Attenuator shall be used on Shadow Vehicle.Striping
on the back panel of all truck mounted attenuators shall be 8" red
and white reflective sheeting placed in aon inverted "V" design.
Reflective sheeting shall meet or exceed the reflectivity and color

requirements of departmental material specification DMS-8300, Type A.

Al'l traffic control devices shall be in accordance with the
Manual on Uniform Traffic Control Devices"

(TMUTCD),

"Texas
latest edition.

The use of yellow rotating beacons or strobe lights on vehicles are

required.

Blue high intensity rotating, flashing,
strobe |ights when mounted on the drivers side of the vehicle may

oscillating or

be operated simultaneously with the amber beacons or strobe |ights.

Flashing arrow board shall be used on Shadow Vehicle.
board shall be Type B or Type C as per BC Standards.

board operation shall be controlled from inside the truck.

Red Reflective
White Reflective

(HEIGHT OF TMmA)

Flashing arrow
The arrow

=k

I Texas Department of Transportation

Traffic
Operations
Division
Standard

TRAFFIC CONTROL PLAN
MOBILE OPERATIONS FOR
[SOLATED WORK AREAS
UNDIVIDED HIGHWAYS

TCP(3-4)-13

! CW20-1D te"
48" X 48" (WIDTH OF TMA) | FILE: tcp3-4. dgn ov: TxDOT [exs TxDOT Jows TxDOT [cx: TxDOT
TYPICAL TRAFFIC CONTROL FOR TYPICAL TRAFFIC CONTROL FOR STRIPING FOR TMA O o553 05 os T Fur 1657
LEFT TURN LANE MARKINGS CENTER LANE MARKINGS ﬁé Mdﬁ&m w§r.

178




DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

$TIMES

DATE: 5/21/2021

CW20SG- 1
¢ " CW2056- 1
48" x 48 485 » 28"
>
| | “ >
CW20SG- 1
48" x 48"

CW20SG-1

48" x 48"

30"

["see |
Note 7

—See Note 8

\/
CW20-5TR
48" x 48"

CW20S6-1

48"

NEAR SIDE LANE CLOSURE

SHORT DURATION OR SHORT TERM STATIONARY

x 48"

CW20-5TR
48" x 48"

CW20-5TR
48" x 48"

FAR SIDE RIGHT LANE CLOSURE

SHORT DURATION OR SHORT TERM STATIONARY

CW20SG-1

LEGEND

Type 3 Barricad

e 228 |Channelizing Devices

1B

Heavy Work Vehicle

Truck Mounted
Attenuator (TMA)

N
48" x 48" ZAN Trailer Mounted A Portable Changeable
S Flashing Arrow Board Message Sign (PCMS)
-2 |Sign <3 |traffic Fiow
N * (:\ Flag D{ ) | Flagger
Minimum Suggested Maximum| . .
q:> Posted|Formula| T Des;[cblfh spocing of “'{?;fm Suggested
/— aper Lengths Channelizing f Longitudinal
SD;?G X % Devices 5p9§1ng BufgérUS;Oce
10 1’ 12° on a on a ; "B"
. Of fset|Offset|Offset| Taper | Tangent Distance
30 2| 150" 165"| 180’ 30’ 60’ 120° 90’
35 L=% 205'| 225 | 245 35 70" 160" 120°
40 265" | 295" 320’ 40’ 80’ 240’ 1557
=< 45 450" | 495’ | 540’ 45’ 20’ 320’ 195/
50 500 | 550°| 600’ 50 1007 400’ 240’
55 550| 605'| 660’ 55 110’ 500’ 295’
CW2056-1 - L=Ws ; ; ; ; ; ; ;
48" x 48" 60 600’ | 660'| 720 60 120 600 350
65 650"| 715"| 780’ 65’ 130’ 700’ 410’
| | x gg€0;5;§" 70 700°| 770" [ 840'| 70’ 140’ 800’ 475’
75 750’ | 825’ 900’ 75’ 150 900’ 540"
- ] % Conventional Roads Only
| | %% Taper lengths have been rounded off.
L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
>
| | CW20-5TL
e 48" x 48"
V | WV 4}| 4> WORKERS IN BUCKET TRUCKS SHALL NOT

CW20SG-1

48"

FAR SIDE LEFT LANE CLOSURE

SHORT DURATION OR SHORT TERM STATIONARY

x 48"

CW20SG-1
48" x 48"

| /2L

|

Typical

x 30"

CW20SG-1

48" x 48"

S/ cW205G-1
28" x 48"

| oL

b«

Typical

CW20SG-1
48" x 48"

OPERATIONS IN THE INTERSECTION

SHORT DURATION

R4-7
24"

x 30"

GENERAL NOTES

1.

The minimum size channelizing device is the 28" cone.
cones, drums, vertical panels or barricades will
the device must be left unattended at night.

42" Two-piece
be required when

Obstructions or hazards at the work area shall
and delineated at all times.

be clear |y marked

Flaggers and Flagger Symbol (CW20-T7)

to field conditions.

signs may be required according

Vehicles parked in roadway shall
high intensity rotating,

be equipped with at least two
flashing, oscillating or strobe type lights.
High level warning devices (flag trees) may be used at corners of
the vehicle.

When work operations are performed on existing signals, the signals
may be placed in flashing red mode when approved by the engineer.

If existing signals do not have power, All-Way Stop (R1-1 and R1-3P)
signs may be implemented when approved by the engineer.

For Short-Term Stationary work the buffer space "B" from the above
table should be used if field conditions permit. For Short Duration
(less than 1 hour) any buffer space provided will enhance the
safety of the setup.

The arrow board at this location may be omitted for Short Duration
work if the work vehicle has an arrow board in operation. As an
option, the arrow board may be placed at the end of the taper in
the closed

Signs and devices for the NEAR SIDE LANE CLOSURE may be altered for

a left lane closure by using a LEFT LANE CLOSED (CW20-5TL) and adding
channelizing devices on the centerline to protect the work space from
opposing traffic.

WORK ABOVE OPEN LANES OF TRAFFIC.

lane if space is not available at the beginning of the taper.

SHEET 1 OF 2

=g
A"'Tbxas

Traffic
Operations
Division
Standard

Department of Transportation

TRA
|

FFIC SIGNAL WORK
YPICAL DETAILS

WZ(BTS-1)-13

FILE: wzbts

-13.dgn

ov: TxDOT [exs TxDOT Jows TxDOT [cx: TxDOT

©7TxDOT April

1992 CONT |SECT JoB HIGHWAY

2-98 10-99 1-1
4-98  3-03

REVISIONS

0833|103 051 FM 1637

3 DIST COUNTY SHEET NO.

WAC MCLENNAN 27

114




No warranty of any

TxDOT assumes no responsibility for the conversion

BEGIN WORK | G20-5aP Temporary Traffic Barrier ggZOSG;ls
- 36" 24" Note 4 | X
ROAD WORK [ 529727, | ZONE x — oo See Note 4 below oo
NEXT_X_MILES TRAFFIC WARNING Work Area | | ||
T FiNEs [R20-5T NS pa
o 36" x 36" STATE LAW e
o |c20-6T DOUBLE 7 N SR I\ / NI o
CONTRACTOR 48" x 30" WHEN R20-5aTP R20-3T N e )

END e 2 | 32075018 e % 4o 1 LS bcbpe— 1 1] L1
ROAD WORK Gz0sc- 1, < 10" Min. 4’ Min. (See Note 7 below) <
620-2 p— _—
36" x 18" | X X ( X o> | &>

WORK AREA L | | | | T 1 [ T T T T T T 1 [ I
.l L _I ,I ,l N 4 N 4

<&

C>  MAJOR STREET

|

9
ke [ Tolalll SIDEWALK DIVERSION [ Telalll
=

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

$TIMES

\4.0.0.0.0. Engineering Operations\4.2.0.0.0. Project Files\MB 654 of $hihdita¥gradts THRr of N MaFHnos +R¥ad WSABEASN S EEHELY X\ WEHPEey Tegght ing from its use.

5/21/2021

S

DATE:
FILE

SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
— NOTES CROSS HERE CLOSED CROSS HERE
1. Project signing as shown shall be in place
ROAD WORK whenever signal contract work is in progress. R9-11aR 33-9 , g?l-l Ic||1_2
G20-2 24" x 12" W 1pn "y N
OBEY G20-5aP | WORK BEGIN 36" x 18" 2. For closely adjoining projects, advance signing
WARNING 36" x 24"| ZONE | G20-5T ROAD WORK may not be required in advance of each Vi > < 4
SIGNS TRAFFIC 48" x 24| NEXT X MILES intersection, but only in advance of the
STATE LAW | R20-5T WAME intersections at the project Iimits. Actual
36" x 36"| FINES ADDRESS locations will be as directed by the Engineer. Ll-l! H I- -IH |
R20-3T DOUBLE| G20-6T |_ sme / . L /
48" x 42" R20-5aTP — 48" x 30"|_CoNTRACTOR | CW205G-1 3. Advance signs shall be removed when signal < Work A
36" x 187 womeems I8 x 48" construction operations are no longer ork Area
! under way, as directed by the Engineer.
4. Warning sign spacing shown is typical for both f'> |f,>
TYPICAL ADVANCE SIGNAL PROJECT SIGNING girect ons. N i ™ i
FOR LONG TERM and INTERMEDIATE-TERM STATIONARY WORK OPERATIONS 5. See the Toble on sheef 1 of 2 for Typical
warning sign spacing. <& G SIDEWALK DETOUR ‘@ G
GENERAL NOTES FOR WORK ZONE SIGNS REFLECTIVE SHEETING
1. Signs shall be installed and maintained in a straight and plumb 1. All signs shall be retroreflective and constructed of sheeting meeting Cwit-2 ~ see Note 8
condition. the requirements of the DMS and color usage table shown on this sheet. gge ﬁoig 6 SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
o . . T - — _
2. Wooden sign posts shall be painted white. SIGN SUPPORT WEIGHTS /:l' CROSS HERE g%,,'lO’;\’Z" CLOSED prvvv— g?‘"I;leu
3. Barricades shall NOT be used as sign supports. 1. Weights used to keep signs from turning over should be sandbags 11 R9:9 .
filled with dry, cohesionless material. e A 24" x 12
4. Nails shall NOT be used to attach signs to any support.
2. The sandbags will be tied shut to keep the sand from spilling and S~ cwii-2
5. All signs shall be installed in accordance with the plans or as to maintain a constant weight. 36" x 36
directed by the Engineer. AHEAD See Note 6
3. Rock, concrete, iron, steel or other solid objects will not be
6. The Contractor shall furnish the sign design shown in the plans or permitted for use as sign support weights. cwie-op _ CW16-7PL
in the "Standard Highway Sign Designs for Texas" (SHSD). . . . 24" x 12 <O [y 34" x 120 Work Area \V AN
4, Sandbags should weigh @ minimum of 35 Ibs and a maximum of 50 Ibs. ‘e
7. The Contractor shall furnish sign supports and substrates listed in . i — — 140
the "Compliant Work Zone Traffic Control Device List" (CWZTCD), 5. Sandbags shall be made of a durable material that tears upon :ﬁ — = e N
instal led as per the manufacturer’s recommendations. vehicular impact. Rubber, such as tire inner tubes, shall not be used. . — ._L. % -
8. Temporary signs that have damaged or cracked substrates and/or 6. Rubber ballasts designed for channelizing devices should not be used <'E'
damaged or marred reflective sheeting shall be replaced as for ballast on portable sign supports. Sign supports designed and
directed by the Engineer. manufactured with rubber bases may be used when shown on the CWZTCD ¢> ¢>
list.
9. Identification markings may be shown only on the back of the sign T ~ Ve
substrate. The maximum height of letters and/or company logos used 7. Sandbags shall only be placed along or laid over the base supports 7
for identification shall be 1". of the traffic control device and shall not be suspended above ground
level or hung with rope, wire, chains or other fastners. Sandbags | 4" G | | ” G | |
10. Damaged wood posts shall be replaced. Splicing wood posts shal | be placed along the length of the skids to weigh down the @
will not be al lowed. sign support.
R9-10DBL
8. Sandbags shall NOT be placed under the skid and shall not be used to SIDEWALK CLOSED " "
DURATION OF WORK level sign supports placed on slopes. e, [ 247 X 12 CROSSWALK CLOSURES
B n B n USE OTHER SIDE
1. Work zone durations are defined in Part 6, Section 6G.02 of the CW20SG-1
Texas Manual on Uniform Traffic Control Devices (TMUTCD). LEGEND 48"
SIGN MOUNTING HEIGHT == |Sion
1. Sign heighjr of Long-term/Intermediate-term warning signs shall be as Channelizing Devices PEDESTRIAN CONTROL
shown on Figure 6F-1 of the TMUTCD. zZzzz2 | Type 3 Borricade 1. Holes, trenches or other hazards shall be adequately protected by covering
. . . . . delineating or surrounding the hazard with orange plastic pedestrian
2. Sign height of Short-term/Short Duration warning signs shall be as fencing or longitudinal channelizing devices, or as directed by the Engineer.
shown on Figure 6F-2 of the TMUTCD. " " . . . \ . SHEET 2 OF 2
DEPARTMENTAL MATERIAL SPECIFICATIONS 2. CROSSWALK CLOSURES" as detailed above will require the Engineer’s approval
3. Regulatory signs shall be mounted at least 7 feet, but not more than prior fo installation, . %® o Traff;c
9 feet, above the paved surface regardless of work duration. SIGN FACE MATERIALS DMS-8300 3. R9 series signs shown may be placed on supports detailed on the BC.sfondords perations
or CWZTCD list, or when fabricated from approved lightweight plastic ITexas Department of Transportation s[:lvlzlond
FLEXIBLE ROLL-UP REFLECTIVE SIGNS DMS-8310 substrates, they may be mounted on top of a plastic drum at or near the anaar
REMOVING OR COVERING location shown.
! wh . b fusi B + | h . 4. For speeds less than 45 mph longitudinal channelizing devices may be used
. en sign messages may be confusing or do not apply, the signs COLOR USAGE SHEETING MATERIAL instead of traffic barriers when approved by the Engineer. Attenuation of
ghOI',(')Vgg gemggnggfigggg'efe'y covered, unless otherwise blunt ends and installation of water filled devices shall be as per BC(9) TRAFFIC SIGNAL WORK
PP J 9 : ORANGE | BACKGROUND TYPE By, OR TYPE C; SHEETING and manufacturer's recommendations. ) ]
2. When signs are covered, the material used shall be opaque, such 5. Location of devices are for genmeral guidance. Actual device spacing and BARR I CADE S AND S I GNS
as heavy mil black plastic, or other materials which will cover WHITE BACKGROUND TYPE A SHEETING location must be field adjusted to meet actual conditions. .
the entire sign face and maintain their opaque properties under 6. Where pedestrions with visual disabilities normally use the closed sidewalk
qutomobile headlights at night without damaging the sign sheeting. BLACK LEGEND & BORDERS| ACRYLIC NON-REFLECTIVE SHEETING Detectable Pedestrian Barricades should be used instead of the Type 3
Burlap, or heavy mgterials such as plywood or aluminum shall not Barricades shown
be used to cover signs. — 7. The width of existing sidewalk should be maintained if practical. WZ (BTS _ 2) -1 3
3. Duct tope or other adhesive material shall NOT be affixed to a Only pre-qualified products shall be used. A copy of fhe 8. Pavement markings for mid-block crosswalks shall be paid for under the
sign face. Compliant Work Zone Traffic Control Devices List" (CWZTCD) appropriate bid items. . o FILE: wzbts-13.dgn on:  TxDOT ||:K: TxDOT|om TxDOT |cxxTxDOT
4 i 4 onchor stubs sholl b 4 ond holes bock fi1led describes pre-qualified products and their sources and may 9. ‘fr’he” C"°55¥°"§?,$C °"“§"|l'i’eg95;r;°”ffg?'"f('jeshoﬁ ?'O?eg or re'O‘EETT‘?} ©TxD0T  April 1992 conT [sect 108 HIGHWAY
. igns and anchor stubs sha e removed and holes bac illed upon . . emporary facilities sha e detectable and shall include accessibility
completion of the work. be found ot the following \."eb oddres.s. . . features consistent with the features present in the existing pedestrian REVISIONS 0833/ 03 051 FM 1637
http://www.txdot.gov/txdot_library/publications/construction.htm facility. 2-98 10-99 7-13 oISt COUNTY SHEET NO.
4-98 3-03 WAC MCLENNAN 23
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PREFERRED LOCATION
OF PEDESTRIAN

PUSH BUTTON

GRADE BREAK
PERPENDICULAR CURB RAMP (TYP)

PLANTING OR OTHER NON-WALKING

5'MIN.

WITHOUT PEDESTRIAN
PUSH BUTTON

PARALLEL CURB RAMP

SURFACE OR PROTECT DROP OFF (TYP)

EXTRA WIDTH MAY BE REQUIRED
FOR CLEAR SPACE AT
PEDESTRIAN PUSH BUTTON.

WITH PEDESTRIAN
PUSH BUTTON

No warranty of any kind is made by TxDOT for any purpose whatsoever.

CURB RAMPS AT MEDIAN ISLANDS

The use of this standard 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.

DISCLAIMER:
FILE: $:\4.0.0.0.0. Engineering Operations\4.2.0.0.0. Project Files\MB 654 - Signal Upgrades COW @ N 19th St\cad\sheets\standards\pedi8. dgn

DATE: 5/21/2021

INSTALL DETECTABLE WARNING SURFACE
AT EACH END OF THE CUT-THROUGH RAMP
WITH A MINIMUM 2’ USUAL SIDEWALK
SURFACE BETWEEN. IF MEDIAN IS LESS
THAN 6’ WIDE, ELIMINATE DETECTABLE
WARNING SURFACES.

ALIGN CURB PARALLET§§§§§

WITH CROSSWALK.

NOTE: CURB DETAILS ARE SHOWN
ELSEWHERE IN THE PLANS.

& TYPE 22

o FLARE
RAMP
8. 3% MAX.
FLARE —~_ 5°X 5 (MIN.)
RAMP TURNING SPACE

8. 3% MAX.

S
FLARE \ FLARE
RAMP

8. 3% MAX.
COMBINATION ISLAND RAMPS

T

(SIDEWALK SET BACK FROM CURB)

BOTTOM GRADE
BREAK LINE

GUTTER LINE

(SIDEWALK ADJACENT TO CURB)

BOTTOM GRADE

BREAK LINE
SRAMP Wi Sloézf Wipr, GUTTER LINE
L S10ey,, [OTH 2 GUTTER LINE 6 PRop ALKy, =
6 PREFERLK Wippy FeRRe, "10TH
, 5
Reo, 5. DIRECTIONAL RAMPS WITHIN RADIUS Min

CROSS SLOPE NOT TO EXCEED 2%
ON ANY PORTION OF RAMP, TURNING
SPACE OR TRANSITION TO STREET.

CROSS SLOPE NOT TO EXCEED 2%
ON ANY PORTION OF RAMP, TURNING
SPACE OR TRANSITION TO STREET.

BOTTOM GRADE
BREAK LINE

GUTTER LINE

5'PREFERRED

5'MIN.

6'DESIRABLE

TYPE 6

4’ MIN.

COMBINATION CURB RAMPS

5'MIN.
TURNING SPACE

RAMP 5 MIN.
v v v v e
< v
8.3%
MIN. MAX. TURNING
SPACE
—
“ vov 8. 3%
v MAX.
v
« * 5
v v S
; .#ﬂd/'\L
PEDESTRIAN
' CIRCULATION
5' PREFERRED PATH

BOTTOM GRADE
BREAK LINE

PREFERRED LOCATION

OF PEDESTRIAN
PUSH BUTTON (TYP)

GUTTER LINE

PROJECTED BACK
OF CURB

BLENDED TRANSITION

(FLUSH LANDING)

BOTTOM GRADE BREAK OF CURB RAMP
WILL NORMALLY BE AT GUTTER LINE.
SURFACE SLOPES AT GRADE BREAKS
SHALL BE FLUSH.

CONTINUOUS CURB
BEYOND ~\

RAMP_s| opg

5% MAX.

TYPICAL SECTION OF PERPENDICULAR
CURB RAMP AT CONNECTION TO ROADWAY

NOTES / LEGEND:

SEE GENERAL NOTES ON SHEET 2 OF 4 FOR MORE INFORMATION.

DENOTES PLANTING OR v v

NON-WALKING SURFACE VRV GUTTER LINE  ——
NOT PART OF PEDESTRIAN VRS

CIRCULATION PATH. v

DETECTABLE WARNING SURFACE GRADE BREAK

DENOTES PREFERRED LOCATION
OF PEDESTRIAN PUSH BUTTON
IF APPLICABLE.

RAMP LIMITS
OF PAYMENT

SHEET 1 OF 4

= o

I Texas Department of Transportation

Design
Division
Standard

PEDESTRIAN FACILITIES
CURB RAMPS

PED-18

FILE: pedl8 on TxDOT | owsVP [ cxikm | oxsPK & JG
(© TxDOT: MARCH, 2002 CONT | sECT JoB HIGHWAY
REVISIONS
meviseo os, 208 0833|103 051 FM 1637
V. s 201
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No warranty of any kind is made by TxDOT for any purpose whatsoever.

The use of this standard 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.

DISCLAIMER:
FILE: S:\4.0.0.0.0. Engineering Operations\4.2.0.0.0. Project Files\MB 654 - Signal Upgrades COW @ N 19th St\cad\sheets\standards\ped18. dgn

DATE: 5/21/2021

GENERAL NOTES DETECTABLE WARNING SURFACE DETAILS
CURB RAMPS DETECTABLE WARNING PAVERS (IF USED) PEDESTRIAN TRAVEL DETECTABLE WARNING
SURFACE
DIRECTION
1. Install @ curb ramp or blended transition at each pedestrian street crossing. 25. Furnish detectable warning paver units meeting all requirements of ASTM C-936, C-33.
Lay in a two by two unit basket weave pattern or as directed.
2. All slopes shown are maximum al lowable. Cross slopes of 1.5% and lesser running TURNING
should be used. Adjust curb ramp length or grade of approach sidewalks as directed. 26. Lay full-size units first followed by closure units consisting of at least 25 percent SPACE
(25%) of a full unit. Cut detectable warning paver units using a power saw. RAMP_ RAMP

3. Maximum al lowable cross slope on sidewalk and curb ramp surfaces is 2%.

4, The minimum sidewalk width is 5. Where the sidewalk is adjacent to the back of curb, SIDEWALKS 2 (Min.

a 6’ sidewalk width is desirable. Where a 5’ sidewalk cannot be provided due to site

constraints, sidewalk width may be reduced to 4’ for short distances. 27. Provide clear ground space at operable parts, including pedestrian push buttons. ~

5'x 5 passing areas at intervals not to exceed 200’ are required. Operable parts shall be placed within unobstructed reach range specified in

PROWAG section R406. BACK OF
5. Turning Spaces shall be 5'x 5 minimum. Cross slope shall be maximum 2%. PARALLEL CURB RAMP CURB
28. Place traffic signal or illumination poles, ground boxes, controller boxes, signs, TYPICAL PLACEMENT OF DETECTABLE WARNING

6. Clear space at the bottom of curb ramps shall be a minimum of 4'x 4’ wholly contained drainage facilities and other items so as not to obstruct the pedestrian access route SURFACE ON LANDING AT STREET EDGE.

within the crosswalk and wholly outside the parallel vehicular travel path. or clear ground space.
7. Provide flared sides where the pedestrian circulation path crosses the curb ramp. 29. Street grades and cross slopes shall be as shown elsewhere in the plans.

Flared sides shall be sloped at 10% maximum, measured parallel to the curb. PEDESTRIAN TRAVEL

Returned curbs may be used only where pedestrians would not normally walk across 30. Changes in level greater than 1/4 inch are not permitted. DIRECTION

the ramp, either because the adjacent surface is planted, substantially obstructed,

or otherwise protected. 31. The least possible grade should be used to maximize accessibility. The running slope

of sidewalks and crosswalks within the public right of way may follow the grade of TURNING

8. Additional information on curb ramp location, design, |light reflective value and the paral lel roadway. Where a continuous grade greater than five percent (5%) must be SPACE

texture may be found in the latest draft of the Proposed Guidelines for provided, handrails may be desirable to improve accessibility. Handrails may also be

Pedestrian Facilities in the Public Right of Way (PROWAG) as published by the needed to protect pedestrians from potential ly hazardous conditions. If provided, handrails DETECTABLE WARNING

U.S. Architectural and Transportation Barriers Compliance Board (Access Board). shal | comply with PROWAG R409. RAMP SURFACE
9. To serve as a pedestrian refuge area, the median should be a minimum of 6’ wide, 32. Handrail extensions shall not protrude into the usable landing area or into intersecting

measured from back of curbs. Medians should be designed to provide accessible pedestrian routes.

passage over or through them. SIDE FLARE

33. Driveways and turnouts shall be constructed and paid for in accordance with Item 2" (MIN.) (TYP)

10. Small channelization islands, which do not provide a minimum 5'x 5° landing at the "Intersections, Driveways and Turnouts". Sidewalks shall be constructed and paid for

top of curb ramps, shall be cut through level with the surface of the street. in accordance with Item, "Sidewalks". { <)
11. Crosswalk dimensions, crosswalk markings and stop bar locations shall be as shown 34, Sidewalk details are shown elsewhere in the plans. PERPENDICULAR CURB RAMP BACK OF

elsewhere in the plans. At intersections where crosswalk markings are not required, CURB

curb ramps shall align with theoretical crosswalks unless otherwise directed. TYPICAL PLACEMENT OF DETECTABLE

WARNING SURFACE ON SLOPING RAMP RUN.
12. Provide curb ramps to connect the pedestrian access route at each pedestrian street
crossing. Handrails are not required on curb ramps.

13. Curb ramps and landings shall be constructed and paid for in accordance with I[tem 531 PEDESTRIAN TRAVEL
"Sidewalks". DIRECTION

14, Place concrete at a minimum depth of 5" for ramps, flares and landings, unless
otherwise directed. TURNING

SPACE
15. Furnish and install No. 3 reinforcing steel bars at 18" o.c. both ways,
unless otherwise directed. \ % SIDE CURB
DETECTABLE WARNING PAVER | PREFABRICATED DETECTABLE NOTE: (TYP)
. F_ TH EN F TH
16. Provide a smooth transition where the curb ramps connect to the street. WITH TRUNCATED DOMES WARNING PANEL DETEC??BLEEW%N?NG SERFACE RAMP
! ’
17. Curbs shown on sheet 1 within the |imits of payment are considered part of the curb SIDE FLARE SHALL BE 5° OR LESS \
ramp for payment, whether it is concrete curb, gutter, or combined curb and gutter. (TYP) | FROM BACK OF CURB.
1

DETECTABLE WARNING

18. Existing features that comply with applicalble standards may remain in place unless r SURFACE
otherwise shown on the plans. 2’ MIN,
\L X550 MAX. -
DETECTABLE WARNING MATERTAL NO.3 REBAR AT 18" (MAX) ON-CENTER , (MIN.) 5" DEPTH EXCLUSIVE i - BACK OF
BOTH WAYS OR AS DIRECTED OF DETECTABLE WARNING B CURB
19. Curb ramps must contain a detectable warning surface that consists of raised CLASS A CONCRETE - SHALL |
truncated domes complying with PROWAG. The surface must contrast visually with CONFORM TO APPLICABLE DIRECTIONAL CURB RAMP
adjoining surfaces, including side flares. Furnish and install an approved SPECIFICATIONS TYPICAL PLACEMENT OF DETECTABLE
cast-in-place dark brown or dark red detectable warning surface material WARNING SURFACE ON SLOPING RAMP RUN.
adjacent to uncolored concrete, unless specified elsewhere in the plans.
20. Detectable Warning Materials must meet TxDOT Departmental Materials Specification SECTION VIEW DETAIL SHEET 2 OF 4
DMS 4350 and be listed on the Material Producer List. Install products in accordance CURB RAMP AT DETECTIBLE WARNINGS -
with manufacturer’s specifications. é ggs_ig_n
vision
21. Detectable warning surfaces must be firm, stable and slip resistant. lTexas Department of Transportation Standard
22. Detectable warning surfaces shall be a minimum of 24 inches in depth in the direction
of pedestrian travel, and extend the full width of the curb ramp or landing where the PEDESTR I AN FAC I L I T I ES

pedestrian access route enters the street. RB RAMPS

23. Detectable warning surfaces shall be located so that the edge nearest the curb I|ine CU
is at the back of curb and neither end of that edge is greater than 5 feet from the
back of curb. Detectable warning surfaces may be curved along the corner radius.

24. Shaded areas on Sheet 1 of 4 indicate the approximate location for the detectable PED 1 8
warning surface for each curb ramp type. FILE: pedl8 ovTxDOT | owsVP | ckikM | ki PK&JG
(© TxDOT: MARCH, 2002 CONT [sECT JoB HIGHWAY
neviseo o6, 2000 O 0833/03[ 051 FM 1637
%”253 8?: g:g DIST COUNTY SHEET NO.
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No warranty of any kind is made by TxDOT for any purpose whatsoever.

The use of this standard 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.

DISCLAIMER:
FILE: $:\4.0.0.0.0. Engineering Operations\4.2.0.0.0. Project Files\MB 654 - Signal Upgrades COW @ N 19th St\cad\sheets\standards\pedi8. dgn

DATE: 5/21/2021

SIDEWALK TREATMENT AT DRIVEWAYS

PLANTING OR OTHER
NON-WALKING SURFACE

DRIVEWAY PAYMENT

PROTECTED
ZONE

4" MAX. POST

PROJECTION

SETBACK SIDEWALK 53"

PROTECTED ZONE

PLANTING OR OTHER
NON-WALKING SURFACE

4" MAX. WALL
PROJECTION ‘

! [

MAXIMUM 2%
CROSS SLOPE

27"
T
| CANE DETECTABLE A
/m RANGE
——
— CLEAR SPACE ADJACENT
PROTECTED ZONE TO PEDESTRIAN PUSH BUTTON

NOTE: IN PEDESTRIAN CIRCULATION AREA, MAXIMUM 4" PROJECTION FOR POST
OR WALL MOUNTED OBJECTS BETWEEN 27" AND 80" ABOVE THE SURFACE.

MAX. LENGTH OF "
OBSTRUCTION MIN. DISTANCE
DRIVEWAY PAYMENT 2 -0" BETWEEN OBSTRUCTIONS %
5 0"
CURB f OBSTRUCTION o g
(P HYDRANT TC.) EDESTRIAN WITH
\ ‘ / OLE, HYDRANT, ETC GUIDE CANE a
2 N / <
4
> 27"
27"MAX.
WIDE SIDEWALK aSTRUETTO
_ 5 51pEwaLk OBSTRUCTION 5 SIDEWALK
MIN. 4'MIN., AT MIN. WHEN AN OBSTRUCTION OF A HEIGHT GREATER THAN PROTRUDING OBJECTS OF A HEIGHT <27"
OBSTRUCTION 27" FROM THE SURFACE WOULD CREATE A PROTRUSION ARE DETECTABLE BY CANE AND DO NOT
OF MORE THAN 4" INTO THE PEDESTRIAN CIRCULATION  REQUIRE ADDITIONAL TREATMENT.
AREA, CONSTRUCT ADDITIONAL CURB OR FOUNDATION
AT THE BOTTOM TO PROVIDE A MAXIMUM 4" OVERHANG.

S DETECTION BARRIER FOR
VERTICAL CLEARANCE < 80"

PLAN VIEW
OBSTRUCTION (CONTROLLER -
CABINET, MAILBOX, ETC.)

PLACEMENT OF STREET FIXTURES

SHEET 3 OF 4

NOTE: ITEMS NOT INTENDED FOR PUBLIC USE. ® Desi.
MINIMUM 4° X 4° CLEAR GROUND SPACE =t Dhvision
REQUIRED AT PUBLIC USE FIXTURES. I Texas Department of Transportation Standard

PEDESTRIAN FACILITIES
CURB RAMPS

NOTES: PED_ 1 8

% WHERE DRIVEWAYS CROSS THE PEDESTRIAN ROUTE,

SIDES SHALL BE FLARED AT 10% MAX SLOPE. FILE: pedl8 on: TxDOT |0waP| CKiKM | ok: PK & JG
(© TxDOT: MARCH, 2002 CONT [sECT JoB HIGHWAY
X ¥ IF CURB HEIGHT IS GREATER THAN 6 INCHES, USE REVISIONS 0833 03| 051 FM 1637
GRADE LESS THAN OR EQUAL TO 5%. HANDRAIL AND REVISED 06, 2012 oISt CounTY SHEET
REVISED 01,2018 o
DETECTABLE WARNING ARE NOT REQUIRED. WAC VCLENNAN 56




No warranty of any kind is made by TxDOT for any purpose whatsoever.

The use of this standard 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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- — —+EXISTING POLE

TO REMAIN

1. THE CONTRACTOR SHALL NOTIFY THE CITY TRAFFIC
SIGNALS SUPERINTENDENT BEFORE COMMENCING
TRAFFIC SIGNAL WORK AND BEFORE ACTIVATING,
DEACTIVATING, OR MODIFYING ANY PART OF THE
TRAFFIC SIGNAL SYSTEM.

2. ALL SIGNAL EQUIPMENT REMOVED DEEMED SALVAGEABLE
BY THE CITY TRAFFIC SIGNALS SUPERINTENDENT SHALL
BE RETURNED TO THE CITY OF WACO. ALL OTHER

SIGNAL EQUIPMENT SHALL BECOME THE PROPERTY

OF THE CONTRACTOR AND REMOVED FROM THE PROJECT
SITE.

3. THE LOCATION OF UTILITIES ARE APPROXIMATE AND SHALL
BE FIELD VERIFIED PRIOR TO CONSTRUCTION.

15 20

20°

LEGEND:
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STREET NAME SIGN BRACKETS AND TUBES

SIGN | SIGN TUBE
WIDTH |[HEIGHT| AREA |BRACKETS|LENGTH
SIGN # CROSS STREET FT FT SF EA IN
S1 LAKE SHORE DR 11.50| 1.50 [ 17.25 2 48
S3 LAKE SHORE DR 11.50( 1.50 [ 17.25 2 48
S1
W Dr |1z
r T S
dKe ore EN
1800 1900 |5 =
OgE o,
9.7 6.4 k—13 6 30.7 78k 39.8 k13376491
4k—175—k 945 k1774

138

1.5" Radius, 0.5" Border, White on, Green;
"W", ClearviewHwy-3-W; "1800", ClearviewHwy-3-W; "Lake Shore", ClearviewHwy-3-W;
"Dr", ClearviewHwy-3-W; "1900", ClearviewHwy-3-W;

FOR SIGN INSTALLATION USE:
ASTRO—-BRAC PART # AB-0507
SEE LENGTH IN CHART ABOVE

S4 U-BOLT KIT PART # AB—0256

AND PELDO AS—3009 CLAMP KIT OR EQUAL

W Lake Sh Dr |=315]
1900 LAKE OIe 1g00 |=i%
9.6l 6.5 k—13.5k 30.7 L 7.8k 39.8 e 134—k76k91d
ak—177—k 945 L1784
138

1.5" Radius, 0.5" Border, White on, Green;
"W", ClearviewHwy-3-W; "1900", ClearviewHwy-3-W; "Lake Shore", ClearviewHwy-3-W;
"Dr", ClearviewHwy-3-W; "1800", ClearviewHwy-3-W;

J
: 7
.'TO%@GISTU@(;‘\;\Q”
SSjen g
EXTRUDED ALUMINUM SIGN BRACKET, FORMED TUBE RS
HORIZONTAL ARTICULATED CABLE MOUNT, / 7
L g AE
P i afetaa G
L =7 y
A. TYPE O EXTRUDED ALUMINUM PANEL IS FASTENED TO FORMED TUBE WITH %" SQUARE HEAD BOLT & /%_/ 9?1,/ 9?5272/
AND SELF LOCKING WASHER AND HEX NUT.
B MALDONADO - BURKETT
B- FORMED TUBE AVA'LABLE SlZES 9/15/18/24/30/36/42/48/60/66/72 AND 78 |NCHES . Engineers | Surveyors | Contractors
TBPE # 10258 TBPLS # 10194235
www.maldonado-burkett.com

C. USE ONE BRACKET FOR 16 SF OF SIGN FACE OR FRACTION THEREOF OR AS PER ENGINEER,

STAINLESS STEEL OPTION FOR SWIVEL BOLT IS REQUIRED.
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© 2020 TxDOT

MAST ARM SIGN MOUNT DETAIL TRAFFIC SIGNALS
LAKE SHORE DRIVE AT FM 1637
SIGN DETAILS
SHEET 10F 1
FEDRD: FEDERAL AID PROJECT NO. SHEET NO.
6 SEE TITLE SHEET 32
STATE DIST. COUNTY
TEXAS WAC MCLENNAN
CONT. SECT. JOB HIGHWAY NO.
0833 03 051 FM 1637




No warranty of any

TxDOT assumes no responsibility for the conversion

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

DISCLAIMER:

$TIMES

5/21/2021

S

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 g grounding bushing on a rigid metal extension. Grounding of the rigid
specifications, National Electrical Manufacturers Association (NEMA), ond are |isted by metal elbow is not required if the entire RMC elbow is encased in g 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. Faulty fabrication or poor workmanship in any material, equipment, or installation the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
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) at the bore pit. Provide conduit of the size
steel when plans specify galvanized, provided the bolt size is !, 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 . . N . .
tester, torque wrenches, and torque screwdrivers. Ensure all equipment has been proper |y 10. Use two-hole straps when supporting 2 in. and larger conduits. On electrical service poles,
calibrated within the last year. Provide calibration certification to the Engineer upon properly.5|zeg s+0|nles§ steel or hot dipped galvanized one-hole standoff straps are al lowed on
request. Operate test equipment during inspection as 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; and metal enclosures are bonded to the equipment grounding
conductor. Provide stranded bare copper or green insulated grounding conductors. Ground rods, 1.

. S o . Aaad Provide and install expansion joint conduit fittings on all structure-mounted conduits at
connectors, and bonding jumpers are subsidiary to the various bid items.

the structure’s expansion joints to allow for movement of the conduit. In addition, provide
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 |y 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 surface 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 Il lumination and Electrical Supplies.” specifically in the plans 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) driveways, sidewalks, or after the base or surfacing operation has begun. Backfill and
systems. Provide liquidtight flexible nonmetallic conduit (LFNC) when flexible conduit is compact the bore pits below the conduit per Item 476 "Jacking, Boring, or Tunneling Pipe
called for on polyvinyl chloride (PVC) systems. or Box" prior to installing conduit or duct cable to prevent bending of the connections.
2. Provide galvanized steel RMC for all exposed conduits, unless otherwise shown on the plans. 5. When placing conduit in the sub-grade of new roadways, backfill all trenches with excavated
Properly bond all metal conduits. material unless otherwise noted on the plans. When placing 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 "Excavation and Backfill for Structures", 401 "Flowable
the following table, which agpplies 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.

" o o - o - o o - o

! 10" x 10" x 4 12" x 12" x 4 16" x 16" x 4 8. Ensure conduit entry into the top of any enclosure is waterproof by installing conduit sealing

#2 8" x 8" x 4" 10" x 10" x 4" 12" x 12" x 4" hubs or using boxes with threaded bosses. This includes surface mounted safety switches, meter

Y 8" x 8" x 4" 10" x 10" x 4" 10" x 10" x 4" cans, servioe enclosures, ouxilzory enclosures and 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 9. Fit the ends of all PVC conduit terminations with bushings or bell end fittings. Provide and
8 8" x 8" x 4 8" x 8" x4 8" x 8" x 4 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,
or equipment grounding conductor. Ensure all bonding jumpers are the same size as the equipment
grounding conductor. Bonding of conduit used as a casing under roadways for duct cable is not
required, if the duct extends the full length through the casing.

4, Junction boxes with an internal volume of less than 100 cu. in. and supported by
entering raceways must have threaded entries or hubs identified for the intended
purpose and supported by connection of two or more rigid metal conduits. Secure

conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all ® Traffic

CO”?U;* e”'lf"'e? are on Ihe some ']5(')89- Meghozucol ly secure gll junction boxes with 11. At all electrical services, install a 6 AWG solid copper grounding electrode conductor. % Operatlons

an internal volume greater than cu. inches. ) ) ‘ ] ITexas Department of Transportation Dhvision,
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 sand cast aluminum outlet boxes for

. " P > 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 9 :

aluminum boxes. Size ouflet boxes occording fo fhe NEC. 13. Seal ends of all conduits with duct seal, expandable foam, or by other methods approved by IR -
. . . . . . the Engineer. Seal conduit immediately after completion of conductor installation and pull
6. Do not use intermediote metal conduit (IMC) or electrical metallic tubing (EMT) tests., Do not use duct tape as a permanent conduit sealant. Do not use silicone caulk as a ELEC ICAL DETAILS
unless specifically required by the plan sheets. When EMT is called for, provide conduit sealant.
junction boxes made from galvanized steel sheeting, |isted and approved for outdoor CONDU I 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 occordance with the 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 E:[) ( 1 ) _ ]‘4
7. p . p . . . . as al lowed under Item 445 "Galvanizing." Do not paint non-galvanized material with a zinc rich
. O:g;;3?sevgoi:gcgéozhzoxfzn;n+ended for outdoor use on PVC conduit systems, unless paint as an alternative for materials required to be galvanized. FILEs ed1-14, dgn on: [ex: [ow: e
I .
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No warranty of any
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ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION

1. Provide Type XHHW insulated conductors in accordance with Departmental Material
Specification (DMS)11040 "Conductors"” and Item 620 "Electrical Conductors." Provide
conductors as |isted on the Material Producers List (MPL) on the Department web site
under "Roadway Illumination and Electrical Supplies" Item 620. Color code insulated
conductors in conformance with the NEC. Identify grounded (neutral) conductors with
white insulation. Identify grounding conductors (ground wires) with green insulation
or bare conductors. Identify ungrounded (hot) conductors with any color insulation
except green, white, or gray. Keep color scheme consistent throughout the wiring
system. Identify conductors 6 American Wire Gauge (AWG) and smaller by continuous
color jacket. ldentify electrical conductors 4 AWG and larger by continuous color
jacket or by colored tape. When identifying conductors with colored tape, mark at
least 6 in. of the conductor’s insulation with half laps of tape.

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

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

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

B. CONSTRUCTION METHODS

1. Use only a flat, high tensile strength polyester fiber pull tape for pulling
conductors through the conduit system. After installing conductors in conduit,
perform conductor pull test. If a conductor cannot be freely pulled, make any
needed alterations or repairs at no additional cost to the department. Perform
insulation resistance tests in accordance with Item 620. Coordinate with the
Engineer to witness the tests.

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

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

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

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

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

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

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

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

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

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

Set Screw/Lug
for making
connections

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

C. TEMPORARY WIRING

1. Install temporary conductors and electrical equipment in accordance with
the NEC article "Temporary Installations” and Department standard sheets.

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

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

4. Enclose conductor splices within a listed enclosure or ground box, or ensure

the splices are more than 10 ft. above grade vertically and more than 5 ft.

horizontally from any metal structure. Where installing temporary conductors
in areas subject to vehicle traffic or mobile construction equipment, ensure

the vertical clearance to ground is at least 18 ft. when measured at the
lowest point. Ground messenger wires that support power conductors in
conformance with the NEC.

5. Protect and when necessary repair any existing electrical conduits uncovered

during the construction process in g timely manner and in conformance with
the NEC.

GROUND RODS & GROUNDING ELECTRODES
A. MATERIAL INFORMATION

1. Provide and install a grounding electrode at electrical services. Provide

ground rods according to DMS 11040 and the plans. Larger diameter or |onger
length rods may be called for in some specific locations, see the individual

plans sheets. Concrete encased grounding electrodes may be called for in

specific locations including electrical service, see individual plan sheets.

B. CONSTRUCTION METHODS

1. Furnish quxiliary ground rods for lightning protection and install in soil,
concrete, or both, as called for in the plans. For ground rods installed
in concrete, ensure the connection of the conductor to the ground rod is
readily accessible for inspection or repairs. For ground rods installed in

soil, ensure that the upper end is between 2 to 4 in. below finished grade.

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

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

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

5. Route all conductors as short and straight as possible for connection to

lightning protection ground rods. When g bend is required, ensure a minimum

radius bend of four inches for these conductors.

6. Unless otherwise called for in the plans, protect grounding electrode
conductors with non-metallic conduit. When protecting grounding electrode

conductors with metal conduit, provide and install a grounding type bushing

and properly sized bonding jumper on each end of the metal conduit.

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

Snap- lock,
mo lded clamp

See through
mo lded cover

Listed Screw Type
with gel-filled
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No. 3
Reinforcing No. 3 Ground
steel Reinforcing

GROUND BOXES

steel box
7 _\ A. MATERIALS
- - - = - - l~—Class A ST F v B
/ o"(typ)| T T T T T T T T T T T~ c te A ,‘?Q?
| 10" (typ) \ (ozcre e prord‘n) X 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
A | 10" A Grounding Depth of box Item 624 "Ground Boxes."
| (typ) bushing for . . .
| | RMC. Bell end 2. Provide Type A, B, C, D, and E ground boxes as shown in the plans, and as listed on
— T y--JFC 0 (@ =i f Il i fitting for 9" Aggregate the Material Producers List (MPL) on the Department web site under "Roadway I lumination
T ! PVC (4) fill (3) and Electrical Supplies," Item 624.
|
: T 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 Item 624 and as shown in the plans.
mer . | duct cable
—_— - — * Vi B. CONSTRUCTION METHODS
1. Remove all gravel and dirt from conduit. Cap all conduits prior to placing aggregate
1 and setting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of
Item 302 "Aggregates for Surface Treatments." Ensure aggregate bed is in place and at
PLAN VIEW SECTION A - A least 9 inches deep, prior to setting the ground box. Install ground box on top of
aggregate,
2. Cast ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth
APRON FOR GROUND BOX 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 space 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 workman!ike manner. Uniformly space
conduits so grounding bushings and bell end fittings can easily be installed.
(3) Place aggregate under the box, not in the box. Aggregate should not encroach on the
interior volume of the box. 5. Temporarily seal all conduits in the ground box until conductors are installed.
(4) Install a grounding bushing on the upper end of all RMC terminating in a ground box. 6. Permanently seal conduits immediately after the completion of conductor installation
Ground RMC elbows when any part of the elbow is less than 18 in. below the bottom of and pul | tests. Permanently seal the ends of all conduits with duct seal, expandable
the ground box. Install a PVC bushing or bell end fitting on the upper end of all PVC foam, or other method as approved. Do not use duct tape as a permanent conduit sealant.
conduits terminating in a ground box. Do not use silicone caulk as a sealant.
7. When a ground rod is present in g ground box, bond all equipment grounding conductors
together and to the ground rod with |isted connectors.
8. When a type B or D ground box is stacked to meet volume requirements, it is allowable
to cut an appropriately sized hole for conduit entry in the side wall at least 18 inches
below grade.
GROUND BOX DIMENSIONS 9. If an existing ground box in the contract has a metal cover, bond the cover to the
equipment grounding conductor with a 3 ft+. long stranded bonding jumper the same size
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 11 of the contract, the Engineer may direct the Contractor to bond the metal covers,
identifying the specific boxes in writing. This work will be paid for separately.
B 12 X 23 X 22
11. Bond metal ground box covers to the grounding conductor with a tank ground type lug.
C 16 X 29 X 11
D 16 X 29 X 22
E 12 X 23 X 17
Hole for 5" <———£—————
GROUND BOX COVER DIMENSIONS Bt uitn y — _ . Traffic
> T | H | Operations
for head N ’L’)Ivlslon
DIMENSIONS (INCHES) | Ll - _ I Texas Department of Transportation Standard
TYPE | K P \I - i
H I J K L M N P | | I
A, B&E 23 /s 23 13% |13 % | 9% 5 | 1 % 2 " ! ° _ I
’ 4 2 8 8 For cover logo i hd S — ELECTRICAL DETAILS
C&D 30 Yol 30 Vg 1T Yol 17T e | 13 e 6 Y, 1 3% 2 and Iabeling
rs-equtu)rgmeng?.o GROUND BOXES
ee DMS 11
PLAN VIEW END SIDE
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ELECTRICAL SERVICES NOTES

1.Provide new materials. Ensure installation and materials comply with the applicable
provisions of the National Electrical Code (NEC) and National Electrical Manufacturers

Association (NEMA) standards. Ensure material is Underwriters Laboratories (UL) Iisted.

Provide and install electrical service conduits, conductors, disconnects, contactors,
circuit breaker panels, and branch circuit breakers as shown on the Electrical Service

Data chart in the plans. Faulty fabrication or poor workmanship in material, equipment,

or installation is justification for rejection. Where manufacturers provide warranties
and guarantees as a customary trade practice, furnish these to the State.

SERVICE ASSEMBLY ENCLOSURE
1.Provide threaded hub for all conduit entries into the top of enclosure.

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

MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS

1.Field drill

ensure handle is lockabl

2.When the utility company provides a transformer

flange-mounted remote operator handle if needed, to

e in both the "On" and "Off" positions.

larger than 50 KVA,

verify that the available fault current is less than the circuit

breaker’s ampere interrupting capacity

(AIC)

rating ond provide

documentation from the electric utility provider to the Engineer.

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

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

OC= Other concrete

TP= Timber pole

SP= Steel pole

SF= Steel frame

OT= Pole by others or paid
for separately

EX= Existing pole

TS= Service on traffic
signal pole

PS= Pedestal Service

0= Overhead Service Feed

2.Provide electrical services in accordance with Electrical Details standard sheets, . . .
Departmental Material Specification (DMS) 11080 "Electrical Services, "DMS 11081 3.Z;gvsd?noéggépggnééLLigﬂstgo;Téggs ?ng: (??ésgnc:?gggesozgrlI%gis 36 G
"Electrical Services-Type A," DMS 11082 "Electrical Services-Type C," DMS 11083 not paint stainless steel ’ ’ ’ ' . PHOTOELECTRIC CONTROL
"Electrical Services-Type D," DMS 11084 "Electrical Services-Type T," DMS 11085 :
"Electrical Services-Pedestal (PS)", and Item 628 "Electrical Services" of the . . . . 1.Provide photocell as listed on the MPL. Move, adjust, or shield the
Standard Specifications. Provide electrical service types A, C, and D, as listed 4.B&gv;?88893§3+?:OggrV6gené$S;rgC?égsggegeégsgg?o;gSC?ﬁegI+TfE8é9§scgﬁown photocel | from stray or ambient night time |ight to ensure proper
on the Material Producers List (MPL) on the Department web site under "Roadway in the PS desoripfi&e code, provide an AL enclosure ° operation. Mount photocell facing north when practical. Mount top
Illumination and Electrical Supplies,” Item 628. Provide other service types as ’ ) of pole photocells as shown on Top Mounted Photocel | Detail.
detailed on the plans.
3.Provide all work, materials, services, and any 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 company to provide power to the location x ELECTRICAL SERVICE DATA
are paid for in accordance with Item 628. Get agpproval for the costs associated
with these charges prior to engaging the utility company to do the work. Consult Elec. Plan Service Service Safety Main Two-Pole Pane I bd/ Branch Branch Branch KVA
with the utility provider to determine costs and requirements, and coordinate the Service | Sheet Electrical Service Description Conduit|Conductors| Switch | Ckt. Bkr. |Contractor |Loadcenter Circuit Ckt. Bkr. [Circuit| ‘oo
work as approved. 1D Number *%Size | No./Size Amps | Pole/Amps Amps Amp Rating 1D Pole/Amps | Amps
5.The enclosure manufacturer will provide Master Lock Type 2 with brass tumblers SB 183 289 ELC SRV TY A 240/480 100(SS)AL (E)SF (U) 2" 3/#2 100 2P/100 100 N/A Lighting NB 2P/40 26 28.1
keyed #2195 for all custom electrical enclosures. Installing Contractor is to Lighting SB 2P/ 40 25
provide Master Lock #2195 Type 2 with brass tumblers for "off the shelf" 1P/20 5
enclosures. Master Lock #2195 keys and locks become property of the State. Underpass
Unless ofhgrwise approved, do not energize electrical service equipment until
locks are installed. NB Access 30 ELC SRV TY D 120/240 060 (NS)SS(E)TS(0) 7 3/46 N/A 2P/60 100 Sig. Controller 1P/30 23 5.3
6.Enclosures with external disconnects that de-energize all equipment inside the 30 Lumingires 2P/20 9
enclosure do not need a dead front trim. Protect incoming |ine terminations from CCTV 1P/20 3
incidental contact as required by the NEC.
7.When galvanized is specified for nuts, screws, bolts or miscel laneous hardware, 2nd & Main 58 ELC SRV TY T 120/240 000 (NS)GS(N)SP(0) 1 e 3/#6 N/A N/A N/A 70 Flashing Beacon 1 1P/20 4 1.0
stainless steel may be used. Flashing Beacon 2 1P/20 4
8.Provide wiring and electrical components rated for 75°C. Provide red, black, * Example only, not for construction. All new electrical services must have
and white colored XHHW service entrance conductors of minimum size 6 American electrical service dato chort specific to that service as shown in the plans. Standard 3-pron
. s N A A g
Wire Gauge (AWG). Identify size 6 AWG conductors by continuous color jacket, R . . . . L. R L. notocel |
Identify electrical conductors sized 4 AWG and larger by continuous color %% Verify service conduit size with utility. Size may change due to utility meter P A
jacket or by colored tape. Mark at least 6 inches of the conductor’s insulation requirements. Ensure conduit size meets the National ELectrical Code. receptacle Conduit mounting
with half laps of colored tape, when identifying conductors. Ensure each service and photocel | channe | (Unistrut,
entrance conductor exits through a separately bushed non-metallic opening in the Kindorf, B-1line
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
9.A1l electrical service conduit ond conductors attached to the electrical service ELEC SERV TY X XXX/XXX XXX (XX) XX (X) XX (X) golyenized,
including the riser or the elbow below ground are subsidiary to the electrical T -_— T T T d ’ +
service. For an underground utility feed, all service conduit and conductors after Schematic Type or sand cas 6{{: Mount Phot .
the elbow, including service conduit and conductors for the utility pole riser yP olumnqum outlet 6?U+o S"Omgggured
when furnished by the Contractor, will be paid for separately. Service Voltage V / V box with cover. from the top of
10.Provide rigid metal conduit (RMC) for all conduits on service, except for the . . — the pole or 18
Y, in. PVC conduit containing the electrical service grounding electrode Disconnect Amp Rating Yy RM to 20 feet above
conductor. Size the service entrance conduit as shown in the plans. Ensure 000 indicates main lug only/ Cznd i+ bend finished grade
conduit for branch circuit entry to enclosure is the same size as that shown Typically Type T R +O ot A or as directed
on the layout sheets for branch circuit conduit. Extend all rigid metal conduits o provide Va by Engineer, and
a minimum of 6 inches underground and then couple to the type and schedule of (SS)= Safety Switch Ahead of fo 1" clearance as al lowed by
the conduit shown on the layout for that particular branch circuit. Install a Meter-Check with Utility between photo- utility company.
grounding bushing on the RMC where it terminates in the service enclosure. (NS)= No safety Switch Ahead of cell and pole.
11.Use of liquidtight flexible metal conduit (LFMC) is allowed between the meter and Meter-Check with Utility
service enclosure when they are mounted 90 to 180 degrees to each other. Size the Enclosure Type Service
LFMC the same size as sgrvice entrance conduit. LFMC must not exceed 3 feet in GS= Galvanized steel ("off the shelf") Suppor+t
length. Straop LFMC within 1 foot of each end. LFMC less than 12 inches in length SS= Stainless steel (Custom Enclosure)See MPL
need‘no* be §fropped. Eogh enq of LFMC must have a grounQ-ng bushing or be AL= Aluminum (Custom Enclosure)See MPL
terminated with a grounding fitting. The LFMC must contain a grounded (neutral) TOP MOUNTED PHOTOCELL
conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is Photocel | Mounting Location
required on all installed conductors, with at least six inches of free conductor . 9 - . .
movement demonstrated to the satisfaction of the Engineer. (E)= Inside Service/Enclosure [nstall conduit strap maximum 3 feet
Mounted from box. 5 foot maximum spacing
12.Ensure all mounting hardware and installation details of services conform to utility (T)= Top of pole between straps supporting conduit.
company specifications. (LY= Luminaire 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 and submit a schematic drawing unique to each — g Operations
service. Before shipment to the job site, place the applicable Iaminated 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

ELECTRICAL DETAILS
SERVICE NOTES & DATA

ED(5)-14

15.D0 not install conduit in the back wall of a service enclosure where it would from Utility FILE: ed5-14.dgn on: TxDOT _[cks TXDOT Jows TxDOT _[ex: TxDOT
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Arm ROUND POLES POLYGONAL POLES
Foundat ion SHIPPING PARTS LIST
Length [ p Dro D, Dy (1) thk Dy Dio D,, Dy | thk Tone
ft. in. in. in in. in. in. in. in. in. in. Ship eogh pole with the following oﬁochgd:. enlarged hand r:uole, pole cap, fixed-arm
20 10.5 7.8 71 6.3 179 1.5 8.5 7.7 6.8 179 30-A connection bolts and washers and any additional hardware listed in the table.
24 11.0 8.3 7.6 6.8 . 179 12.0 9.0 8.2 7.3 179 30-A 30" Poles With Luminaire 24’ Poles With LLSN 19’ Poles With No
28 1.5 8.8 8.1 7.3 . 179 12.5 9.5 8.7 7.8 . 179 30-A Nominol|  Above hardware plus: One rbove hordwore Luminaire and No ILSN
32 12.5 9.8 9.1 8.3 L179 | 12.0 9.0 8.2 7.3 .239 30-A Length | ‘or fwo if ILSN attached) blus one smal |
smal | hand hole, clamp-on See note above
36 12.0 9.3 8.6 7.8 .239 | 12.5 9.5 8.7 7.8 . 239 36-A cimplex hand hole
40 12.0 3.3 8.6 .8 - 239 135 10-5 9.7 8.8 =239 36-A ft | Designation Quantity Designation Quant ity Designation Quantity
44 12.5 9.8 9.1 8.3 . 239 14.0 11.0 10.2 9.3 .239 36-A 20 20L-80 205-80 20-80
48 13.0 10.3 9.6 8.8 . 239 15.0 12.0 1.2 10.3 .239 36-A 24 24L-80 245-80 24-80
Arm ROUND ARMS POLYGONAL ARMS 28 28L-80 28S-80 28-80
Length L, D, D, ®+hk Rise L, D, @ D, 1) thk Ri 32 32L-80 32S5-80 32-80
T, t. in. in. in. T n. n. . 'se 36 36L-80 365-80 36-80
20 19.1 6.5 3.8 . 179 1'-9" 19.1 7.0 3.5 179 1'-8" 40 40L-80 1 40S-80 40-80
24 23.1 7.5 4,3 . 179 1"-10" 23.1 7.5 3.5 179 1°-9" 44 44L-80 1 44S-80 44-80
28 27.1 8.0 4,2 . 179 T=-11" 27.1 8.0 3.5 . 179 1"-10" 48 48L-80 48S-80 48-80
32 31.0 9.0 4.7 . 179 2'-1" 31.0 9,0 3.5 . 179 2'-0"
36 35.0 9.5 2.6 179 2 -4" 35.0 10.0 3.5 179 2 1" Traffic Signal Arms (1 per Pole) Ship each arm with the |isted equipment attached
20 39.0 9.5 2.1 239 2 -g" 39.0 9.5 3.5 239 23" Type I Arm (1 Signal) Type I Arm (2 Signals) Type IIT Arm (3 Signals)
o " - Nomi |
44 43.0 10.0 4,1 . 239 2'-11 43.0 10.0 3.5 . 239 2'-6 2’;";1“° ! cos . | Bracket Assembly 2 Bracket Assemblies
48 47.0 10.5 4,1 . 239 3 -4" 47.0 11.0 3.5 . 239 2'-9" Length connector and 2 CGB Connectors and 3 CGB Connectors
Dg = Pole Base 0.D. D, = Arm End 0.D.
Dig = Pole Top 0.D. with no Luminaire L? = Shaft Length ft Designation Quantity Designation Quantity Designation Quantity
and no ILSN L = Nominal Arm Length
D24 = Pole Top O.D. with ILSN 20 20I-80
D gé?ngégménSire‘+h Luminaire 24 241-80 2489
30 = .D. wi umi
D1 = Arm Base O.D. 28 281-80 28IT-80
(D) Thickness shown are minimums, thicker materials may be used. 32 3211-80 32TTT-80
. 36 36IT-80 36I1T-80
@ D, may be increased by up to 1" for polygonal arms. 20 40 80 1
| . Nominal Arm Length - L | 44 44TTT-80 1
See "Tenon Detail 00" a8 48TTII-80
See "Slip Joint Detail”
f///__ Luminaire Arms (1 per 30’ pole)
(\ y. —_——— - _ _ Nominal Arm Length Quantity
8’ Arm 2
Mast arm
Note: The arm shall be fabricated straight with gonngﬁ*lgn'
th loaded ri d a} R ee ee
¢ unioaded rise measured as shown "MA-C" ILSN Arm (Max. 2 per pole) Ship with clamps, bolts and washers
TRAFFIC SIGNAL ARM Nominal Arm Length Quantity
N Lumingire Arm - 7" Arm
(Fixed Mount) See Sheet "Lum-A"
9’ Arm
See Sheet"MA-D"
-Detail A
D3g Anchor Bolt Assemblies (1 per pole)
See Anchor Anchor Each anchor bolt assembly consists of the following:
ILSN Arm Connect ion- Sheet Bolt Bolt Top and Bottom templates, 4 anchor bolts, 8 nuts,
See Sheet "MA-C(ILSN)" Nom Arm Lgth MA-D" £ Diameter Length Quantity 8 flot washers, ond 4 nut anchor devices (Type 2)
8" | petail |2 T T4 per Stondard Drawing "TS-FD".
Nominal Arm Length - L B or C © 2
1 T 3 . "
A A See Sh?e*\ N S 1 Ya 3'-10 2 Templates may be removed for shipment.
3'-0"| Bracket 3'-o"| Bracket 300" SNS z £
Assembly m— ASSQmD'Y\I——— El Paso St £
—— - — ) —— — TN - 5
o — ———— g
5 3 © |
3 S 3 ol 5| 9| © SHEET 1 OF 2
NS . _| T €| «| =
f ° (:)gggeggﬁgeggggl'ng for Traffic Signal Arm el @ el 3 §
~le " »  See Sheet "MA-D" = =] 2 z Texas Department of Transportation
See "ARM COUPLING DETAILS > = I
é @ Sheet 2 of 2 Detail D,E or F S| |- 5 Traffic Operations Division
— o [
:§ = ~ o | R
Q@ E TABLE OF DIMENSIONS "A" '? = MY 0 TRAFF I C S I GNAL
>|5 [Arm Length | 24’ [ 28° | 32’ | 36° | 40’ | 44’ | 48’ oL gL SUPPORT STRUCTURES
& @ Arm Type IT 10’ 11|12’ 137 —| =
5|8 [Arm Type ITT o [ v e [12 ] N SINGLE MAST ARM ASSEMBLY
o5 V| S
| See Sheet I & (80 MPH WIND ZONE)
w h " \ —
- Crown of Road MA-D ~ SMA-80 (1) -12
A} \ - -
N N N NN NN N N NN NS 2 VNS
'\\\V/\\\Y/)\\\V/\\\VA\\YO}\. ’ M ©TxDOT August 1995 DN: MS |cx: asy |DW:M |cn: JsY
Foundation REVISIONS CONT |SECT J08 HIGHWAY
See Sheet 59 0833]03 051 FM 1637
STRUCTURE ASSEMBLY “TS-FD" ':_‘I’g pyves v p—
WAC MCL ENNAN 37

122A




. 179" thickness
for Tip Section

6'-0"(Min) ~ 11'-0" (Max)

is permissible

No warranty of any

4

9"t

Min Lap
equals 1.5
times female
I.D.

e

=r2

length. The slip

TxDOT assumes no responsibility for the conver-

disassemb |led.

Note: A slip joint is
permissible for arms
40’ and greater in

shall be made in the
shop, but may be match
marked and shipped

7 4.
1- 53
Tack

joint

with

projection after making
joint. Repair damaged
galvanizing in accordance

2" Dia holes and
" Dia galv A307 bolt.
weld nut to thread

Item 445, "Galvanizing".

SLIP JOINT DETAIL

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

The use of this standard is governed by the "Texas Engineering Practice Act".
Project Files\MB 654 - Signal Upgrades COW @ N 19th St\cad\sheets\standards\sma-80. dgn

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

S
S

Engineering Operations\4.2.0.0.0.

5/21/2021 $TIMES
S:\4.0.0.0.0.

DATE:
FILE

TENON DETAIL

Stainless steel bands
and cast bracket as in "Astro-Brac",
"Sky Bracket" or "Easy Bracket" with
1 Y," Dia Threaded Coupling.

BRACKET ASSEMBLY

(or Cables)

econd longitudinal

eam Weld is

permitted for
polygonal
D, exceeds 10"

MA-1

arms if

Longitudinal Seam Weld must be
oriented within the lower 90°
of the signal arm.

ARM WELD DETAIL

@60’/. Min. penetration
100% pemetration within
6" of circumferential
base welds.

VIBRATION WARNING

Mast Arms of SMA and DMA structures and clamp-on Arms of LMA structures of approximately 40 f+
or longer are subject to harmonic vertical vibrations in light wind conditions due to the qeroelastic
characteristics of a few of the myriads of possible combinations of the following: signal numbers,
weights and positions; existence/solidity of backplates; presence of additional attachments to the
arm, such as signs and cameras; arm-wind orientation; and arm-pole stiffness.

Such vibrations may cause fatigue damage to the structure and may lead to galloping in moderate
wind conditions which may further damage the structure and alarm the public. Tests have indicated
that when wind is blowing toward the back side of signal heads having un-vented backplates attached
the probability of unacceptable harmonic vibration and/or galloping is rather high.

1f backplates are not required for improved visibility they should not be applied to the signal
heads or, if they must be applied, they should be vented as a first and inexpensive measure to
mitigate vibrations.

The traffic signal mast arms shall be visually inspected in 5 to 20 mph wind conditions after
installation of signal heads and any attachments, including any required backpates. If vertical
movements with a total excursion (maximum upward excursion to maximum downward excursion) of more
than approximately 8" are observed at the arm tip, a domping plate shall be fitted to the arm.
See "Damping Plate Mounting Details" on standard sheet, MA-DPD-10.

This visual inspection shall be repeated after each modification of the structure that could
affect its aeroelastic response. Excessive vibrations shall not be allowed to continue for more
than two days.

GENERAL NOTES:

Design conforms to 1994 AASHTO Standard Specifications for
Structural Supports for Highway Signs, Luminaires, and Traffic Signals
and Interim Specifications thereto. Design Wind Speed equals 80 mph
plus a 1.3 gust factor.

Poles are designed to support one 8'-0" luminaire arm, one 9'-0"
internally lighted street name sign and one traffic signal arm with a
length as tabulated. The specified luminaire load applied at the end
of the luminaire arm equals 60 Ibs vertical dead load plus the
horizontal wind load on an effective projected area of 1.6 sq f+. The
specified internally lighted street name sign load applied 4.5 ft from
the centerline of the pole equals 85 Ibs vertical dead load plus
horizontal wind load on an effective projected area of 11.5 sq ft.

The specified signal load applied at the end of the traffic signal arm
equals 180 Ibs vertical dead load plus the horizontal wind load on an
effective projected area of 32.4 sq ft (actual area times drag
coefficient).

See Standard Sheet "MA-D" for pole details, "MA-C" for traffic
signal arm connection details, "MA-C (ILSN)" for internally lighted
street name sign arm connection details, "LUM-A" for luminaire arm
and connection details, "SNS" for internally lighted street name
sign details, and "TS-FD" for anchor bolt and foundation details.
See "MA-C" for material specifications.

Fabrication shall be in accordance with Item 686, "Traffic Signal
Pole Assemblies (Steel)" and with the details, dimensions, and weld
procedures shown herein. Weld references call for preapproved weld
procedures which the Fabricator must obtain prior to fabrication.
Materials, fabrication tolerances, and shipping practices shall meet
the requirements of this sheet and Item 686, "Traffic Signal Pole
Assemblies (Steel)".

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

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

ARM COUPLING DETAILS

Z;—IVE'MG-——————/

Threaded
Coupling

N4

MA-2 SHEET 2 OF 2

? Texas Department of Transportation

Traffic Operations Division

TRAFFIC SIGNAL
SUPPORT STRUCTURES

SINGLE MAST ARM ASSEMBLY
(80 MPH WIND ZONE)

SMA-80(2)-12

©TxDOT August 1995 ON: MS [ex: usv Jow: me [ox: usv
506 REVISIONS CONT [SECT JoB HIGHWAY
1-12 0833/03 051 FM 1637
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No warranty of any

"Texas Engineering Practice Act".
TxDOT assumes no responsibility for the conver-

sion 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.
Upgrades COW @ N 19th St\cad\sheets\standards\mac. dgn

The use of this standard is governed by the

DISCLAIMER:

$TIMES
FILE: S:\4.0.0.0.0. Engineering Operations\4.2.0.0.0. Project Files\MB 654 - Signal

DATE: 5/21/2021

¢ Conn. Bolts
(4 total with
1 flat & 1
lock washer
each) —=<

q\—qo

|
J\L
! ¥@4 "
— I in pole
1

@ Deburr holes and

CONN
ARM SIZE A 8 D £ o
D4 F DIA
in. in. in. | in. ine | in. | ine
6.5 . 179 12 | 9 6 1 % 1
7.5 . 179 13 9 6 1 % 1
8.0 L179 14 | 10 7 2 1Y
9.0 .179 16 11 8 2 1Y,
9.5 L179 17 | 12 9 2 1Y
9.5 .239 18 | 12 9 2 1 Ya
10.0 .239 | 18 | 12 9 2 |1
10.5 .239 18 | 13 10 3 1Y
11.0 .239 | 18 | 13 0| 3 [1%
o e ! e
607 19 e x ¥e —
| 1 Y MmC
MC-1 /a I\ . Va'or
Yaor3gYe x al/ gussets

1

)
//,__2 Yo" dia hole
in plate

dia hole

offset as shown
for drainage

FIXED MOUNT DETAIL 1

ARM SIZE CONN. BOLTS|PIN BOLTS
D, + F Dia | No.| Dia
in. in. in. | in. in. |ea. in.
6.5 L1719 12| 6 1 2 | %
7.5 . 179 14 8 1 2 | %
8.0 179 14 8 1 2 %
9.0 .179 16 | 10 1 2 | %
9.5 .179 18| 12 1 Y] 3 | %
9.5 .239 18] 12 1Vl 3| %
10.0 .239 18| 12 1 Y] 3 %
B Gap
Dia as N 2" Typ
required _ Y>" Dia
drainage hole
1 |/2" Dia
¢ Pin bolt B Zg:e?qid
5 I
pipe and ho’Ie—_’_ P N
¥4" Dia Sch 80 € Arm
Pipe (Typ)
T
(Typ) e Min. 85%

3rd Pin

2"

bolt where
required

o T

2"

(Typ)

%" Dia
pin bolts

Y>" thick

strap R

Yo" thick

stiffener R

Y6 x Va

Arm
Base 0.D

3/8 "

thick Va
Connection bolt with
heavy hex nut,
2 flat washers

CLAMP-ON DETAIL

and 2 lock washers.

1

€ conn.
(4 total

washer each) —=<

ARM SIZE CONN MC
BOLT 3
T Al B |C|D|E |8 % 3
in. in. |in.|in.|in.|in.| in.] in. )
.0 179 11 11 8 8 V Va1 e
.5 L179 11 11 8 8 WV Yo [ 1 Y
o 9o [ 1|8 8 2 [ 1V
.0 179 | 13 | 13 [ 10 | 10 2 |1 Y
.0 179 | 13 ] 13 | 10 | 10 2 |1 s -4
.5 .239 | 13| 13 | 10 | 10 2 |1 -
0| L2309 [ 1a ] 1a ] 11 [ n 2 [V m\“’L
.0 .239 | 14 | 14| 11 | 3 [1Y, &
.5 .239 [ 1a [ 1a ] [ n 3 [ 1Y F ~
40 MC- 1 Yo e
e or 19 75 i — £
AN R DETAIL A
Yo x Val/ | __ ~ %" Gussets R
— \ (top & bottom)
W > See "Detail A"
O . : (Option #1)
— O i
ol |Slo. -—-
[sile] :
i See "Detail B"
(Option #2)
Bolts ¢ Arm— 3%" Gusset R
with
lock

7—V—<5%6 MC-2

-

ALY

T “3§ al

__/;)

®
— 2 '," dia hole

FIXED

in pole & plate

=

| ~ @ Deburr holes and
offset as shown

€ Pole ——+ C
for drainage

MOUNT DETAIL 2

Penetration

€ Pin bolt,
pipe & hol
2" dia
Sch 80 Pipe

3rd bolt

where
required

€

ARM SIZE CONN. BOLTS|PIN BOLTS
D, + A F T [No. [ Dia | No.] Dia
in. in. in.|in.|in.| ea. | in. |ea.| in.
7.0 L1792 6 Ya 4 Y | 2| %
7.5 L179 [ 14 8 Vs 4 Yo | 2| %
8.0 .179 | 14 8 2 4 %l 2| %
9.0 .179 |16 | 10 A 4 1 2 | %
10.0 .179 |18 | 10 A 4 1 2 | %
9.5 .239 |18 [ 10 1 6 1 3| %
10.0 .239 |18 | 10 1 6 1 3| %
%, _Gap 2T max
o]
£
Dia as o Tﬂ | .
required R=T 2" dia

drainage hole

1'%" Dia

threaded

u coupling
.“_

—

—¢ Arm

Grade 50 R Min. 85%

Penetration

MC-4

-

| Yo x Va

st 7

\\——Connecfion Bolt with
g hex nut, 2 flat washers

¢ Pole & 2 lock washers

CLAMP-ON DETAIL 2

%l

JE

MC-2

DETAIL B

1/a" or 3g pole
Y " or 7g pole

~X

Y6 "

Arm—

i

N

FIXED MOUNT ARM

Flange R

MATERTALS

ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Class 2
R oy Lo odrs@ A1OT1 HSLAS Gri50 Class 2, A572 Gr.50 '
or A1011 SS 6r.50 (2)

Plates O ASTM A36, A588, or A572 Gr.50

Connection Bolts | ASTM A325 or A449, except where noted

Pin Bolts ASTM A325

. ASTM A53 Gr.B, AS501,
Pipe(® A1008 HSLAS-F Gr.50, A1011 HSLAS-F Gr.S50

Galvanized steel or stainless steel

Misc. Hardware or as noted

Clamp R

%G "

@ ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F,
A1011 HSLAS-F or A1011 SS may have higher yield strengths but
shal | not have less elongation than the grade indicated.

@ ASTM A1011 SS Gr.50 material shall also have a minimum
elongation of 18 percent in 8 inches or 23 percent in 2 inches.
Material thickness in excess of those stipulated under A1011 SS
will be acceptable providing the material meets all other
A1011 SS requirements and the requirements of this item.

V"

Arm——e=

N

) )

I~ Min. 85%
Penetration
except
"Clamp-on

CLAMP-ON ARM

ARM BASE WELD DETAILS

ARM SIZE CONN. BOLTS[PIN BOLTS
1 + A No. | Dia [ No.| Dia
in. in. in. ea. | in. |ea.| in.
6.5 .179 12 4 1 2 | %
7.5 .179 14 4 1 2 | %
8.0 179 14 4 1 2 %
9.0 .179 16 4 1 2 | %
9.5 179 18 6 1 3| %
9.5 .239 18 6 1 3| %
10.0 .239 18 6 1 31 %

—

€ Pin bolt,
pipe & hole

Sch 80 Pipe

3rd bolt
where
required

7

%" R

2 Y2 Yo"

—

Pin Bolft-

Yo" U-Strap, Grade

1 Y" Dia
threaded

3%" gusset R

Connection Bolt
with hex nut, 2
flat washers &
2 lock washers

CLAMP-ON DETAIL 3

Detail 3"

GENERAL NOTES:

Clamp-on details are used for the second arm on dual mast arm
assemblies. A Maximum 1 '%" wide vertical slotted hole shall be
cut in the front clamp plate to facilitate drainage during
galvanizing. The slot shall be centered behind the arm and shall
be no longer than the arm diameter minus 1"

Fixed mount details are used for single mast arm assemblies
and for the first arm on dual mast arm assembl ies.

Where duplicate parts occur on a detail, welds shown for one
part shall apply to all similar parts on the detail.

Pin bolts are required to prevent rotation of clamp-on arms
under design wind forces.

NOTE:

Pin bolts shall be A325 with threads excluded
50 from the shear plane. Pin bolt and ¥ " dia pipe
shal | have %" dia holes for a !Yg" dia galvanized

Y>" dia drainage hole cotter pin. Back clamp plate shall be furnished with

a ¥" dia hole for each pin bolt. An " " dia hole
for each pin bolt shall be field drilled through
the pole after arm orientations have been

approved by the Engineer.

? Texas Department of Transportation

Traffic Operations Division

STANDARD ASSEMBLY
FOR TRAFFIC SIGNAL
SUPPORT STRUCTURES
MAST ARM CONNECTIONS

MA-C-12

©TxDOT August 1995 ON: MS [ex: usv Jow: me [ox: usv
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Zinc die cast or
Alum. or Galv. Metal
Cap with min. of 3 D

set screws \

Access
See Detail F for Bock plote Access S
alternate Pole Cap P Compartment Back plate Compartme

3%" dia Hook for
hanging wire

./ =/

No warranty of any

TxDOT assumes no responsibility for the conver-

"Texas Engineering Practice Act".

LS

sion of this standard to other formats or for incorrect results or damages resulting from its use.
30 -0"

kind is made by TxDOT for any purpose whatsoever.
Upgrades COW @ N 19th St\cad\sheets\standards\mad. dgn

The use of this standard is governed by the

DISCLAIMER:

$TIMES

—L Va" lJ_’ / ,/4..‘ 4

" 5 " 136" = Y6 " /
2" dia Pole MD-4 s—ll_l 1 Y ’ ' » Ve "

¢ Clamp " a1 Y A .
.. oo senele Ve 1O v =il Qe Round Pole Polygonal Fole
Luminaire Arm ~ NPSL \ [ l‘\ -
threads . MD-4 DETAIL J
: ‘ To? '{4oquo Vax %6® ———— 1
0 X e U
2 Tab and
DETAIL A Pole . SECTION X-X slot Ring, %" x 2 5" ASTM A572 Gr 50

(f | ith luminaire)
or Sote witn Tomho! POLE COUPLING DETAIL DETAIL G oy Tor ecase cama frent shol) .
th inch wi th w W , "
Q See Detail G EA AL R P Vo' x 4h" x 1'-6 %
E/ for Handnhole Weld see D - / steel strip M-1020 or sheet A-569
ee Detail or \

3%" dia Hook
for hanging wire

Zinc die cost alternate Pole Cap Y
" or Alum. or 17"
%--OT.S.X Galv. Metal Cap /Tf %" dia Hook for Burndy #KC22J12T13, % _'_‘“/

FILE: S:\4.0.0.0.0. Engineering Operations\4.2.0.0.0. Project Files\MB 654 - Signal

DATE: 5/21/2021

< g+
| A
Y6 | — with min. of hanging wire Blackburn TTC, MD-5 e — 12 circuit 600 volt
6 Handhole | — ! .
5 3 set screws - xfl?ogggéeg 30':8" LA compression Type HD terminal block
= 38/80"I+Dioor: | Dio 2.4 or 1o%4 mox. (2 req’®
- \ SCreW | amp-on arm ‘ & #8-32 I
- q - for TLSN See Detail A 1/, dia Y] Split lockwasher, mtg. holes ™ Phil. Pan HD. scres, #8-32 x 1!/4"
o k g for regular J4-Bol‘r = =— !/," stainless for optional \\ self-tap Type "F", stainless steel
¢ o giondhole Frame ® Pole Cap .%. 6 circuit \\ i (4 req’d)
%B'"x 2" Min. . terminal =" 27"
= 8 \./ =T S Hex. nut, Yo" - 13NC b ook
stainless X ™\ X
DETAIL B DETAIL C .
I %" dia Hook —— ] //;'__— .
Ye (If ILSN applied) (optional) COPPER GROUND e [y K%Iectr'eoorrocno%%er
. . 10-32
.y e See Detail G . (&> See Detail G NN TOR # / ground connector
€ of 4"x 6 for Handhole Weld & of 4'x for Handhole Weld C——O ECTO mtg. holes, ~
I.D. Handhole 6" I1.D. for luminagire \
Threaded S+rop\ Handhole cover Handho e Handhole cover double fuse 6"
Yo' x 1" R Min \' 129 min. \] 129 min. R block (see P
- %" dia bol+t %" dia bolt S notes 3 & 4) i i
% ¥ or screw or screw i e ﬁ' Ix 6" hand
F Handhole Frame - Handhole Frame- Tab and 4 ole opening
; R %" x 2 min R 3%" x 2 min H attachment slot
. Fixed mount arm for Fixed mount arm for A \_@
© single mast arm single mast arm
R assemblies or first assemblies or first 2" dia
©|— o arm on dual mast lo arm on dual mast o o a threaded ACCESS COMPARTMENT
N /f arm assembl ies arm assemblies coupl ing
o + - 2 per .
Nk q = NOTES:
[———Clamp-on arm for ~~—Clamp-on orm for dual mast —
second arm on dual second arm on dual arm 1. The cover shall be one piece formed from ABS plastic, shall be a
. H assemb |y
mast arm assemblies mast arm assemblies ——— pear | gray color, and shall be suitable for exposure to harsh
4 (Vv Y \% " \ \ . T
sunlight and extreme weather. Cover shall latch with two screw
2" dia threaded 2" dia threaded latches and shall fit tightly to the enclosure ring to create a
— \\/coupling - 2 per coupling - 2 per SECTION V-V rainproof seal. Latch screws shall be 1/4-20 stainless flat
+1 NP dual mast arm — dual mast arm socket head screws with tamper proof feature.
= assemb |y assemb |y
‘? DETAIL D DETAIL E M 2. The pole manufacturer shall provide with each pole.o separate kit
R T —_— . (f 19 | Tth N consisting of: one cover with ftwo latching assemblies, two terminal
ml (for 30’ pole with luminaire (for 24" pole with ILSN sign ?;gngonréon% V{Lming?rlelss L strips (Marathon #985GP12CU or approved equal), four ;%8-32 X
o and ILSN sign) and no luminaire) 114" self tapping type "F" stainless steel pan head screws, and
- R = 3" #° one ground connector (Blackburn TTC, Burndy KC22J12T13, or
[>) &) Anchor | Bolt Bol+t Base R . B =TT~ I1sco SSS-5). The traffic signal contractor shall install the kit
N Bolt Hole Slot | Circle |_Dlm.T Agéﬁgg’ items in the field.
® Diameter|Diameter| Length [Diameter X Do+ o
8 /e [$) E 3. The screw hole spacing on the enclosure back plate shall be for
15" 1 Y, 3, 17" 18" x 1 /" 13.4° Bolt Hole = b two Marathon #985GP12 terminal strips, one Marathon #985GP06CU
=, Diameter () g _ terminal strip, and one Bussmann #BM6032B fuse block.
5} ccess 3w " " " " . ° |2
7| compartment —— 1 % 2 4 19" 20" x 1 ¥ 13.5 :5 sle 4. lnstall one Bussmann #BM6032B, Littelfuse #L60030M-2C, or
™~ B o e R B B B o Ferraz-Shawmut #30352 fuse block for poles where luminaires are
2 2 4V, 21 22" x 2 13.6 </ t0 be installed.
2 Va" 2 Yo" 5" 23" 24" x 2 '/a" 13.7°
Slot , ? Texas Department of Transportation
/4" or 3g pole Va" Length égész‘rmenf Traffic Operations Division
< %" or 7g pole Yo " BASE PLATE PLAN
> MD-3 at
"l Base Va' or 39 T TRAFFIC SIGNAL
- pole
o RIS ] SUPPORT STRUCTURES
MD-3 at
_ ::é?)llleor 79 / ® g5% wmin. penetration MAST ARM POLE DETAILS
0 @60’/. Min. penetration
=1 100% pemetration within -N-
See Detail H NSES 8" of circumferential MA D ]2
N base welds.
©7TxDOT August 1995 ON: WS [ex: usv Jow Fon [ox: ca
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No warranty of any

"Texas Engineering Practice Act".
TxDOT assumes no responsibility for the conver-

sion 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.
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The use of this standard is governed by the

DISCLAIMER:

$TIMES

DATE: 5/21/2021

7°-6"f1" (8’ Nominal Arm Length)

= f
« |min. straight
Strut R 5% "x 2" Min. 8" IMIn
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CLAMP ATTACHMENT CLAMP ATTACHMENT

DETAIL NO. 1 DETAIL NO. 2
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LA-3
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€ 5%" Dia. A325 Bolts

2 bolts & 2 lock
washers per clamp
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CLAMP ATTACHMENT CLAMP ATTACHMENT

DETAIL NO. 3 DETAIL NO. 4
(HALF SECTION) (HALF SECTION)

0° (+2°,

_

9 -6"*1"

Nominal Arm Length)

MATERIALS

ASTM A27 Gr.65-35 or A148 Gr.80-50,

Pole or Arm Simplex | 576 Gr.1021 (3), or A36 (Arm only)

5 gt "

€ Bolt Holes
Simplex fitting

-6l

Min.

Strut R % "x 2" Min.

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

Strut R % "x 2"

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

8" Min. S'\’I’Oigh-‘—

Arm Strut Plates (@ |ASTM A36, A572 Gr.50 (4), or A588

Misc. ASTM designations as noted

Removable plastic or
galvanized metal cap

2°-3"+ 1" Min. |

10-FOOT LUMINAIRE ARM

D

N\

NN\

z

NN E NN

1/
7777

Y>" Dia.
A325 Bolt

Pole Simplex
Clamp

UPPER SIMPLEX FITTING

(2 per fitting)

Field cut
hole

pole ——\\\\

Lock Washer
(2 per fitting)

Arm Simplex

x 15" o

in

S

A

€ Yo" Dia. Holes-

13NC Tapped 7

3'-0% Yo" M0><.I®

C)Dimensionol limits are given to show acceptable
variagtion in design. All of g Fabricator’s production
of a particular arm length shall have the same
dimensions within specified tolerances.

C)Any of the materials listed for plates may be used
where the drawings do not specify a particular ASTM
designation.

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

(9 ASTM A572, A1008 HSLAS-F, and A1011 HSLAS-F may

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

GENERAL NOTES:

Design conforms to 1994 AASHTO Standard

DIRECT ATTACHMENT Specifications for Structural Supports for
DETATL

Highway Signs, Luminaires, and Traffic Signals
and Interim Revisions thereto. Design Wind
Speed equals 90 mph plus g 1.3 gust factor.

2"

Threads

Yo" Dia. x 1 Yo"
A325 Bolt
(2 per fitting)

Y6

Lock Washer
(2 per fitting)

Arm Simplex

Pole Simplex

%-

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

Materials and fabrication shall be in
accordance with Item 686, "Traffic Signal Pole
Assemblies (Steel)” and with the details,

| dimensions, and weld procedures shown

herein. Weld references call for preapproved
weld procedures which the Fabricator must
obtain prior to fabrication. In the absense of
specified Fabricaton tolerances, dimensions
shall be within the tolerances generally
obtainable in normal fabrication practice.

Unless otherwise noted, all parts shall be

EJ___’___

Z

R

1 %"

5" Appox.

NW\N

N\x

2" Dia.

galvanized after fabrication in accordance with
Item 445, "Galvanizing".

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

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

POLE SIMPLEX DETAIL to the pole at the location shown on the plans.

UPPER SIMPLEX FITTING

NN\

Y>" Dia.

LOWER SIMPLEX FITTING

x 1 |/2 "
A325 Bolt
(2 per fitting)

Lip
removed
Lock Washer

(2 per fitting)
Arm Simplex

Pole Simplex
Clamp

TTTESATIHIITHEATIRINIEEHIRINEST

A

7/8-- )
Yo" Dia. x 1 Y2" max
A325 Bolt
(2 per fitting)
/
Y —
| &
Lock Washer
(2 per fitting)
Arm Simplex
Pole Simplex Yy |
;@" _L
LOWER SIMPLEX FITTING o

5 '," Approx.

SECTON A-A

SECTON B-B

If clamp assemblies are ordered without
poles, the Fabricator shall ship one upper and
one lower clamp assembly together in a single
package, including all nuts and washers
required for the clamps and simplex fittings.

///—-1 %" Dia. Approx.

Texas Department of Transportation
Traffic Operations Division

STANDARD ASSEMBLY
DRAWINGS FOR LUMINAIRE
SUPPORT STRUCTURES

ARM DETAILS
LUM-A-12
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* Remove portion of
lip on lower mast
arm clamps

%" 2"
¢'2" @ holes ¥~ I LA |
13NC tapped e l 8
threads / \ / \ T
‘\ ///_'—\\\ 13/8--
- . lII.Il| AL
- N 1/2 I
| [iEi] -
*Smooth |ip | . pPProx.
\\\\\ | | |
“ SRR
t f ( 14 I
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5" Approx.
POLE SIMPLEX DETAILS
3"
§Qf
s Var

Clamp ¢ '/a" x 6"
A572 GR50 or

¢ 'Y2" dia x 6" (6 eq,) A307 bolts 3g x 7" A36
2 @ 4" c-c each section
for A572 Gr50

(5" cc for A36)

(2 nuts, 3 washers, one
lock washer per bol+t)

LA-3
(Typ. both ‘\\\\\\\\\\\\ Plate gusset,
gussets) 7 Gage A36,

2 req’'d

CLAMP DETAIL LA-2

OTHER MATERIALS:

1.

Pole simplex shall be ASTM A27 GR65-35 or A148 GR80-50 or AS576 GR1021. ASTM A576 must be
suitable for forging and also meet minimum tensile of 65ksi, minimum yield of 35ksi, and a
minimum elongation of 22 percent in 2 inches.

Welded tabs and backplates shall be ASTM A-36 steel or better.

Nylon insert locknuts shall conform to ASTM A563

GENERAL NOTES:

1.

Materials and fabrication shall be in accordance with Standard Sheet "MA-C" and with
the details, dimensions, and weld procedures shown herein. Weld references call for
preapproved weld procedures which the Fabricator must obtagin prior to fabrication.
In the absence of specified fabrication tolerances, dimensions shall be within the
tolerances generally obtainable in normal fabrication practice.

Al'l parts shall be galvanized after fabrication in accordance with Item 445, "Galvanizing".
The throat of the Simplex shall be made free of all rough or sharp edges resulting from the
galvanizing process.

Each simplex fitting shall be supplied with 2 ASTM A325 bolts, '%in. X 1'4in. and

2 lock washers. The bolts and lock washers shall be secured to the clamp with the other
hardware items. The Fabricator shall ship clamp assembly together in a single package,
including all bolts, nuts, and washers required for the clamp and simplex fitting.

Design conforms to 1994 AASHTO "Standard Specifications for Structural Supports

for Highway Signs, Luminaires, and Traffic Signals" and infterim revisions thereto. Design
Wind Speed equals 80 mph plus a 1.3 gust factor. Clamps are designed to support a 60 Ib.
luminaire having an effective projected area (actual area times drag coefficient) of

1.6 sQ. ft.,12 ft. maximum arm length.

Each assembly shall consist of one upper piece simplex fitting having a smooth |ip and one
lower piece simplex fitting with the 1ip removed.

Approximately 2 in. diameter hole in upper mast arm clamp.

For 8.9 - 12 inch diameter Signal Poles
(Two req’d for each mast arm)

PROJECTION

? Texas Department of Transportation

Traffic Operations Division

CLAMP ON
FITTING ASSEMBLY FOR
LUMINAIRE MAST ARM

CFA-12

© TxDOT ON: KaB |cx: RES |ow: FON |cx: caL
REVISIONS CONT |SECT J0B HIGHWAY
e 083303 051 FM 1637
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Damping B

5°-6"

Location of

4 Equal Spaces

Damping R
Mounting Clamp

1 Vé"::t

17-4"

— tube saddle

““““ %&%

1

1!
3

1Y

] aluminum pipe ¢ Damping
PLAN
Damping B (.125" thick
aluminum sign blank)
Support Assembl ies 17-0" Min | 6"
Saddle Spacin 1w
mount ing pacing 4/ 5
€ % " dia square head u-bolt N %
connection bolts between A
damping R and |
mounting clamp. } t 1 ! 1 | l
; 4 t = T 2
i | I |
:_\ — %‘ e -

1" dia Sch 40
aluminum mounting

pipe extending full
5'-6" of damping plate

_

mount ing

clamp w/ I

U-bol t Setscrew 1 " dig, -
| Yo" dia Sch 40,
\ sq head all threaded
| (Typ) nipple—)\

1 %" dia
tube saddle

“Im— Al or partially

threaded coupling

Mast arm

(See note ©)

Backplate —j

DAMP ING

|
&

L——-Q Damping R and signal head assembly

ELEVATION

PLATE MOUNTING DETAILS

(Showing alternate placement of signal head)

band
mount clamp

1 Y," Threaded
(or cable)

/" dia, Sch 40/
length nipple h

1

band
mount clamp

\ 17 -4" |

GENERAL NOTES:

Damping R (.125" thick 1
aluminum sign blank)

Mounting clamp
1'%" Dia Sch 40

aluminum mounting
pipe

Saddle mounting U-bolt

1 Y," dia. tube saddle +

Setscrew T°D+°f
mast arm
'

Y>" Threaded
(or cable)

© 2.

. In accordance with the findings of TxDOT sponsored

research, the installation of a damping plate in
qccordance with the details shown here at the

end of signal mast arms of SMA and DMA standard
structures reduces excessive harmonic vertical
vibration, and thus fatigue damage. Any deviation
from these details may reduce the effectiveness of
this damping device.

Aluminum sign blank for damping plate will conform
to Departmental Material Specifications DMS-7110.
Materials for mast arm mounting clamp and tube saddle

will be aluminum castings or aluminum alloys as in
accordance with manufacturers’ stipulations. Mounting
pipe, pipe nipple and coupling will be aluminum alloy

6061-T6 or 6063-T6. Damping plate mounting clamp
and u-bolt agssemblies will conform to Standard sheet

Mast arm SMD (GEN). U-bolts for saddle mounting will have
a minimum yield strength of 36 ksi.
/—
3.Damping plate will be mounted horizontally.
Position centerline of damping plate to align with
centerline of mast arm or horizontal signal head
assembly. Vertical clearance between signal head
(with or without backing plate)and bottom of damping
plate will be maintained as shown. The attachments
shown here are examples only, other supporting details
—/ which meet both alignment and vertical clearance
requirements are also acceptable.
4.Unless stipulated by the manufacturers, all steel
parts will be galvanized finish in accordance with
Standard Specification Item 445, "Galvanizing".
5.Contractor will verify applicable field dimensions
before the installation.

Backp | ate 6.Backplates are optional for traffic signals. When
backplates are used, Backplates will have a 2-inch
fluorescent yellow AASHTO Type By or Crp
retroreflective border conforming to TxDOT DMS-8300

SECTION A-A "Sign Face Materials." See Sheet TS-BP-20 for
. . backplate details.
(Showing standard placement of signal head)
(Mounting clamp U-bolt is not shown for clarity)
| 17 -4n |
Damping B (. 125" thick 1," dia £ .
aluminum sign blank) Sch 40 = % " square
aluminum = head bol+t
é i mounting pipe R
Saddle Mounting clamp D?’;‘Qéng Nylon washer,
(:) mounting 1 " dio P flat washer &
@ U-bolt in i +tube saddle lock washer
‘3 == 1Y," dia l
2 —= 2
g.E Coup | ing—= sch 40, ’ ?\ ?
ole PHNG™ L T 4" oIl threaded —]
: 7 - nipple
Flo setscrew
=]
v Top of
T mast arm 1 Y, Dig mounting ¢ lamp
d aluminum (specified or
1 Y>" Threaded - pipe universal)

band (or cable)
mount c¢lamp

Mast arm

¢ Signal head
attachment

Backplate

SECTION A-A
(Showing alternate placement of signal head)
(Mounting clamp U-bolt is not shown for clarity)

(:)Recommended supporting assemblies to achieve
required height for horizontal section heads
Height One nipple | Two nipples | One coupling
required [each length| each length P'UYS each length
6" -6 ;Q" 3 - -
7"-8 |/2.. q" - -
9"-10 |/2.. 6" _ _
11"-15 |/2.. _ qn 5"
16" -24" _ 6 10"

Mounting
clamp
U-bol+t

SECTION B-B
(Showing damping plate attachment)

ff%%"® Traffic
Safety
I Texas Department of Transportation 3%‘;’,3’3}’,,

MAST ARM DAMPING
PLATE DETAILS

MA-DPD-20

FILE: ma-dpd-20. dgn on: TxDOT _[cks TXDOT Jows TxDOT _[ex: TxDOT

(©TxDOT January 2012 cont [secT 408 HIGHWAY

6-20 REVISIONS 0833/03 051 FM 1637
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Backplate louvers GENERAL NOTES:

based on wind and
vibration rating.

1. Backplates are optional for traffic signals and pedestrian
Backplate louvers hybrid beacons. When backplates are used, a 2-inch wide
based on wind and fluorescent yellow AASHTO Type Bf or Cg retroreflective
vibration rating. border conforming to TxDOT DMS-8300 is required. Place on
all approaches when used.

2. Signal head and backplate compatability must be verified by
Vented backplate with the contractor prior to installation.
retroreflective border

Retroreflective
border. See
general note 1

Vented backplate with
retroreflective border

Retroreflective 3. When using backplates on signal heads, venting is preferred
border. See to reduce cyclic vibration stress.
general note 1
4. When a vented backplate is used, the retroreflective border
must not be placed over the louvers.

5. This standard sheet applies to all signal heads with backplates,
including but not |imited to:

e Pole mounted
e Overhead mounted
® Span wire mounted

Backplate with Backplate with ° Mosf.orm m?unfed
retroreflective retroreflective e Vertical signal heads
border border e Horizontal signal heads

® Clustered signal heads

THREE-SECTION HEAD FOUR-SECTION HEAD ¢ Pedestrian hybrid beacons

HORIZONTAL OR VERTICAL HORIZONTAL OR VERTICAL
« )
on o
. Y S - e
&] HD Backplate louvers
0 ) Backplate louvers based on wind and
based on wind and vibration rating.
W b)) vibration rating.
Backplate louvers
based on wind and [ b))
vibration rating.
1 0
Vented bockp!o+e with Retroreflective Vented bookp!ofe with Retroreflective
Vented backplate with retroreflective border retroreflective border

border. See
general note 1

border. See

retroreflective border general note 1

Retroreflective
border. See
general note 1

2-1 = __I_ZH 2_1

ff%g*ﬂ Traffic
Safety
I Texas Department of Transportation S%ﬁf,’gﬂd

Backplate with
retroreflective

border ' ) HEAD WITH
Backplate with Backplate with
retroreflective retroreflective BACKPLATE
border border

TS-BP-20

TRAFFIC SIGNAL

FIVE'SECTION HEAD FIVE'SECTION HEAD PEDESTRIAN HYBRID FILe: +5-bp-20. dgn o TxDOT [ck: TxDOT Jows TxDOT [exs TxDOT

HORIZONTAL OR VERTICAL CLUSTER BEACON © T1xD0T J:;enguzso cont [secT 108 HIGHWAY

0833|03 051 FM 1637

DIST COUNTY SHEET NO.

WAC MCLENNAN 44
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Anchor Bolt Length

FOUNDATION DESIGN TABLE NOTES: FOUNDATION SUMMARY TABLE ©)
REINFORCING EMBEDDED DR&%}E%}SHAFT ANCHOR BOLT DESIGN FOUNDATION () Anchor polf design develops the
FDN |DRILLED STEEL LENGTH-f+(4), (5, (& 1 DESIGN foundation capacity given under AVG.
TYPE SHAFT TEXAS CONE PENETROMETER]| ANCHOR Fy BOLT LOAD TYPICAL APPLICATION Foundation Design Loads. LOCATION N FoN | NO. DRlLLED(EEIEFTT) LENGTH@
DIA | VERT SPIRAL N blows/ft BOLT | (caty| CIR |ANCHOR FMOMENTSHEAR . . IDENTIFICATION| BLOW | o0
BARS & PITCH 10 15 20 DIA pia |TYPE K-f+ | Kips @Foundofuon Design Loads are the /ft. BA 24 30-A | 36-A| 36-B | 42-A
al lowable moments and shears at
24-A 24" |4-#5 |#2 ot 12" 5.7 5.3 4.5 Yo" 36 12 Y| 10 1 Zggff_;f:e,ﬁjmer pedestal mounted the base of the structure. LAKE SHORE DR AT 19TH ST
- . . 10 [36-A] 1 14
30-A 30" 8- #9 [#3 ot 6" | 11.3 10.3 8.0 7S 55 17" 2 87 3 |Mast arm assembly. (see Selection Table) @Foundo*lons may be listed separately POLE |
Most orm assembly. (see Selection Table) or grouped according to similarity POLE 2 10 |36-A 1 14
36-A 36" 10- #9|#3 at 6"| 13.2 12.0 9.4 1 Y, 55 19" 2 131 5 ; . . N N of location and type. Quantities are
Ya 30’ strain pole with or without luminaire. for the Contractor's information only.
Mast arm assembly. (see Selection Table) PED POLE 1 10 |24-A| 1 6
36-B 36" |12- #9|#3 ot 6| 15.2 13.6 10. 4 2" 55 21 2 190 7 |Strain pole taller than 30' & strain @Field Penetrometer readings at a depth
pole with mast arm of approximately 3 to 5 feet may be
42-A 42" |14- #9[#3 gt 6" | 17.4 15.6 11.9 2 V" 55 23" 2 271 9 |Mast arm assembly. (see Selection Table) used to adjust shaft lengths.
@ If rock is encountered, the Drilled
Shaft shall extend q minimum of two
diameters into solid rock.
FOUNDATION SELECTION TABLE FOR STANDARD MAST Troffic Signal Pole (® Decimal lengths in Design Table are
ARM PLUS TLSN SUPPORT ASSEMBLIES (ft) to allow interpolation for other
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
Za 24" X 24 < A e ANCHOR BOLT & TEMPLATE SIZES
S 28" X 28’ o BOLT |@sBot| ToP |BOTTOM | BOLT R2 R
I"’ MAXIMUM DOUBLE ARM 32" X 28’ 32" X 32° 9 IN LENGTH | THREAD | THREAD | CIRCLE
o NGTH MBINATION 7 7 -
g g| LENGTH COMBINATIONS 36" X 36 : Yoo | 1o 3" = 2% | 7V | 5%
82 40’ X 36’ E" 1 |/2-- 3 -4" 6" q" 17" 10" 7
44" X 28’ 44" X 36’ g 1 Y, 3 -10" 7" a4, 19" 1 V" 7"
z  |wax SINGLE ARM LENGTH 36’ a4 b3 2" 4 -3" 8" 5" 21" 122" 82"
—=Q 24" X 24' E o 24" | 4 -9 9" 5 ot 23" 13 %" 9"
’ ’ k33
83‘1 MAX IMUM DOUBLE ARM R B > Q @ win dimensions given,
32 X 24’ 32" X 32’ g longer bolts are acceptable.
Zo| LENGTH COMBINATIONS : : 7\ 9
=z 36" X 36 Use average N value over
S= 40" x24’ 40 X 36’ the top third of the TOTAL SHAFT LENGTH s 78
e 24 x 3;:5 embedded shaft. . SUB TOTAL S LENGTHS
Ignore the top 1° of soil. Conduit
EXAMPLE: N
. . . Steel Template GENERAL NOTES:
1.For 80mph design nd speed, foundation . .. .
30-A coﬁ Suppg?* zé +o 2 32" or; w;ﬂ; Span Wires F with holes I/)G greater {\\ Design conforms to 1994 AASHTO Standard
another arm up to 28 / Luminaire than bolt diameter % Specifications for Structural Supports for
Al'fm' <o;|>+iono|) Highway Signs, Luminaires and Traffic
2. For 100mph design wind speed, foundation L Spiral Signals and interim revisions thereto.
36-A t ingle 36’ t .
con support @ single mastT arm Egggroggggr ?3!)*5 fo— i Reinforcing steel shall conform to [tem 440,
4" thk. min. locations bsing #3 vertical "Reinforcing Steel”.
Circular Steel —1 Sway Cable Anchor bolts to be bar or #6 copper
D S Bars wen
Top Templm‘eU Heavy Hex 8 approximately oriented Jumper} Mechgn:cl:oll) oL it Cirole Concrete shall be Class "C".
= that two bolts are in connectors sha <€ !
ol © Nut (Typ) € SO Th H : Threads for anchor bolts and nuts shall be
0 o 2 Flat Washers S tension from the Span ;Ag;ggmég: concrete ] Diameter rolled or cut threads of 8UN series up to 2"
£ per Anchor Bolt : Wire loads. : in diameter or UNC series for all sizes. Bolts
ki TOP VIEW and nuts shall have Class 2A and 2B fit tolerances.
~ Vi to Yp" of Galvanized nuts shall be tapped after galvanizing.
bolt shank shall | - .
J . ! Anchor bolts that are larger than 1 in diameter
dq TYPICAL STRAIN POLE = gggésgiem’ove Bb shal | conform to "alloy steel" or "medium-strength
ASSEMBLY =] cuﬂc) mild steel" per Item 449, "Anchor Bolts". Anchor
n ] = = bolts that are 1" in diameter or less shall conform
5 f L] N 8 L Circular Steel t’g to ASTM A36. Golvonige a minimum of the top end
o oo | » _ o Template o thread length plus 6" for all anchor bolts unless
= §8lS Type 1 E (Temporary) Yo otherwise noted. Exposed washers and exposed nuts
o _n\c_ = [= . 5 F"Xed ‘55 shal |l be galvanized. All galvanizing shall be in
) I e . " F St
A oF 5, | 3—5 yp | Arm Le i Conduit (See.Loyou‘r SHE 2 accordance with Item 445, "Galvanizing".
€8 9 R=d—] @ Thickness = (S)':'?e;$ gg"dql',omi*grb ) Templates and embedded nuts need not be galvanized.
g2 — /4 (imeh) min ILSN The Eroimeer 1 o 2Y N\ Lubricate and tighten anchor bolts when erecting the
Sule . Support ing re uirgé)eer. o &a«a structure in accordance with Item 449, "Anchor Bolts".
g T Arm Luminaire 3 a o). l—Anchor £
12" Min I Arm foptionaly - JI/ Bolt 2l
2(TSi?es \ }é’ Vertical Bars (See ~Circular $|
Circular Steel Bottom Template yp S Design Table for size Steel Jo)
(Omit bottom template i Q) % number). E | Template &|° Texas Department of Transportation
for FDN 24-A) 2 T | = 9/, Traffic Operations Division
(o
HOOKED ANCHOR NUT ANCHOR c — V:g
|_— C
(TYPE 1) (TYPE 2) t L= [ =
| seiver, 3 1o turns T e TRAFFIC SIGNAL
' a
ANCHOR T A M Y = top & 1 flat turn || olo
OR BOL SSEMBL . bottom. (See Design /’<\ |5 POLE FOUNDATION
§ Table for size & pitch) af~
£ - w \‘ViQﬁAk_Ei::
U . = COC N
‘- . el T>-Fb-ie
H I
0rien+ anchor bolts orthogonal a2 (\;ﬁrgéggolmbg;sdr:?)l/I;gs;me - o) | | |
with the fixed arm direction to if material is firm enough TxDOT August 1995 ON: MS CK: JSY | DW: MAO/MWF [CK:JSY/TER
emwe+m++mthsomin TYPICAL MAST ARM \ %cms;wmé I ¢ _ELEVATION 596 REVISIONS CONT |sECT 108 WIGHWAY
tension under dead load. ASSEMBLY concrete is placed. FOUNDATION DETAILS w8 0833103 251 TV 1637
DIST COUNTY SHEET NO.
WAC MCLENNAN 45
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$TIMES

DATE: 5/21/2021

REQUIREMENTS FOR INDEPENDENT MOUNTED
ROUTE SIGNS

SHEETING REQUIREMENTS
USAGE COLOR SIGN FACE MATERIAL
BACKGROUND WHITE TYPE A SHEETING
BACKGROUND ALL OTHERS TYPE B OR C SHEETING
LEGEND & BORDERS WHITE TYPE A SHEETING
LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM
LEGEND & BORDERS ALL OTHERS TYPE B or C SHEETING

NORTH
/ INTERSTATE \

4 ||||| | N\
- J

~

REQUIREMENTS FOR BLUE, BROWN & GREEN
D AND I SERIES GUIDE SIGNS

SHEETING REQUIREMENTS
USAGE COLOR SIGN FACE MATERIAL
BACKGROUND ALL TYPE B OR C SHEETING
LEGEND & BORDERS WHITE TYPE D SHEETING
LEGEND, SYMBOLS
% BORDERS ALL OTHERS TYPE B OR C SHEETING

MILE

SCENIC NORTH

AREA
-

<= Lockhart <= Austin

State Park Garfield =»
| ] ||

GENERAL NOTES

1. Signs to be furnished shall be as detailed elsewhere in the plans and/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).

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

plans.
B Cv-1w
C CV-2W
D CV-3W
E CV-4w
Emod | CV-5WR
F CV-6W

3. Route sign legend (ie. IH, US, SH and FM shields) shall use the Federal
Highway Administration (FHWA) Standard Highway Alphabets B, C, D, E, Emod
or F).

4. Lateral spacing between letters and 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.

5. Independent mounted route sign with white or colored legend and borders
shall be applied by screening process with transparent color ink, transparent
colored overlay film to white background 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.

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 and corner radii within a 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 Material
Specification requirements of DMS-7110 or approved alternative.

8. Mounting details of roadside signs are shown in the "SMD series" Standard
Plan Sheets.

DEPARTMENTAL MATERIAL SPECIFICATIONS

ALUMINUM SIGN BLANKS DMS-7110

SIGN FACE MATERIALS DMS-8300

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

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

http://www.txdot.gov/

:ff%at'® Traffic
Operations

I Texas Department of Transportation s‘:;‘;ﬁ,’g}’d

TYPICAL SIGN
REQUIREMENTS

TSR(3)-13

FILE: tsr3-13.dgn on: TxDOT |cx: TxDOT |ow: TxDOT [ck: TxDOT
TYPICAL EXAMPLES TYPICAL EXAMPLES © T1xD0T 00Mbaﬁﬂm3 cwrxul nel mLmv
REVISIONS 0833/03 051 FM 1637
12-03 7-13 oIsT COUNTY SHEET NO.
9-08 WAC MCLENNAN 16
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DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

DATE: 5/21/2021

REQUIREMENTS FOR RED BACKGROUND

REGULATORY SIGNS

REQUIREMENTS FOR WHITE BACKGROUND
REGULATORY SIGNS

GENERAL NOTES

1. Signs to be furnished shall be as detailed elsewhere in the plans and/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).

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

REQUIREMENTS FOR FOUR
SPECIFIC SIGNS ONLY

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

TYPICAL EXAMPLES

SHEETING REQUIREMENTS
USAGE COLOR SIGN FACE MATERTIAL

BACKGROUND WHITE TYPE A SHEETING

BACKGROUND ALL OTHERS TYPE B OR C SHEETING
LEGEND, BORDERS
AND SY&BOLS BLACK ACRYLIC NON-REFLECTIVE FILM
LEGEND, BORDERS
AND SY&BOLS ALL OTHER TYPE B OR C SHEETING

REQUIREMENTS FOR WARNING SIGNS

REQUIREMENTS FOR SCHOOL SIGNS

TYPICAL EXAMPLES

SCHOOL

SPEED

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

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

4, Black legend and borders shall be applied by screening process or cut-out
acrylic non-reflective black film to background sheeting, or combination
thereof.

5. White legend and borders shall be applied 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 fransparent colored

ink, transparent colored overlay film or colored sheeting to background

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"

Standard 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

DEPARTMENTAL MATERIAL SPECIFICATIONS

ALUMINUM SIGN BLANKS

DMS-7110

SIGN FACE MATERIALS

DMS-8300

LIMIT

20

WHEN
FLASHING

The Standard Highway Sign Designs for Texas (SHSD)

SHEETING REQUIREMENTS

TYPICAL EXAMPLES

SHEETING REQUIREMENTS

USAGE COLOR SIGN FACE MATERIAL
FLOURESCENT TYPE B., OR C., SHEETING
BACKGROUND YELLOW FL FL
LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM
LEGEND & SYMBOLS ALL OTHER TYPE B OR C SHEETING

USAGE COLOR SIGN FACE MATERIAL
BACKGROUND WHITE TYPE A SHEETING
BACKGROUND FLOURESCENT

YELLOW GREEN

TYPE BFLOR CFLSHEETINC

LEGEND, BORDERS
AND SYMBOLS

BLACK

ACRYLIC NON-REFLECTIVE FILM

SYMBOLS

RED

TYPE B OR C SHEETING

http://www.tx

can be found at the following website.

dot.gov/

® Traffic
ifé%%‘ Operations
. Division
Texas Department of Transportation Standard

TYPICAL SIGN
REQUIREMENTS

TSR(4)-13

FILE: tsr4-13.dgn ov: TxDOT [exs TxDOT Jows TxDOT [cx: TxDOT
©Tx0o1  October 2003 conT [secT 408 HIGHWAY
REVISIONS 083303 051 FM 1637
'g:gg 13 pIsT COUNTY SHEET NO.
WAC MCLENNAN 47
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DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

DATE: 5/21/2021

ARROW DETAILS

for Large Ground-Mounted and Overhead Guide Signs

SIGN

TO BE TYPE A ALUMINUM SIGNS
(FOR MOUNTING TO GUIDE SIGN FACE)

BLANK PUNCHING DETAILS FOR ATTACHMENTS WHEN SPECIFIED

6" "y" NO. OF EQUAL SPACES 6" R=3"—
\— I 1 —(0 o o o o 0\12
I~ o~ AN
3w .
% " Holes 1 . . O ! _Le ’ | Y l
3 EQUAL| J ) |
A SPACES e
N 36 " Holes T
Yo Holes J— o o o o/ o o
/ T
o o o o o — 2] "X" NO. OF EQUAL SPACES |2
Wz " A 1
Type A Type B E-3 E-4 Down Arrow )
INTERSTATE ROUTE MARKERS U.S. ROUTE MARKERS STATE ROUTE MARKERS
TYPE LETTER SIZE USE AL C|DE
- - 36 | 2 5 | 1Y
A-l 10.67"U/L and 10" Caps Single NOTE 8 8 20 | 1,
A-2 | 13.33"U/L and 12" Caps Lane Sign Size Y Brie wo| X
N B Exit A dimensions are shown in th
A-3 16" & 20"U/L X ";:Z:dorzeHigﬁwoy g?gn ggsigns fzr 6" 24x24 2 4 24 4
B-l | 10.67"U/L and 10"Caps | ytiple Texas" manual. 24" max. 4_ 30x24 3 4 3 | 5
B-2 13.33"U/L and 12" Caps Lo.ne I _T_Q ° 36x36 3 4 48 6
B-3 16" & 20" U/L Exits , ﬁQﬂ U:::ﬁf7 45%36 4 3 24 | 3
" dia.
Holes 48x48 4 3 36 | 4
CODE USED ON SIGN NO. The Standard Highway Sign Designs for Texas (SHSD) ° ° i/// 60x48 5 3 48 5
£-3 E5-10T can be found at the following website.
E-4 E5-1bT 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 g 2222?:2;”0 & g
sign 174" nut
sheeting— & ~ = /—ond bolt
|| /Shee‘r metal f \\\N\T
screw B
Attachment = 2 { < g]gg?num [~ Lock washer
sheeting 0.063" T A sign —sl
must be cut aluminum Washer ype A stan \\\\\\\__—Wosher Standard arrow i;°gg°:gegr;9¥h
+ | ign — ~ — to be used with . !
?oigfze Type A sion 6 inch letters. 8 inch letters.
i if§%§‘,® Traffic
Operations
I Texas Department of Transportation S%ﬁf,’gﬂd
TYPICAL SIGN
DIRECT APPLIED ATTACHMENT SCREW ATTACHMENT NUT/BOLT ATTACHMENT REQU I REMENTS
NOTE:

1. Sheeting for legend, symbols, and borders must be cut at panel joints.

NOTE:

TSR(5)-13

. . . . P “ . . " FILE: tsr5-13.dgn on: TxDOT |cx: TxDOT |ow: TxDOT [ck: TxDOT
2. Direct applied attachment signs will be subsidiary to "Aluminum Signs Furnish Type A aluminum sign attachments only O ror Oc'rober02003 c;«r SECT| — [om ...Gl..,,;v
or "Fiberglass Signs". when specified in the plans. These signs will be oo
paid for under "Aluminum Signs”. 12-03 713 083303 051 FM 1637
DIST COUNTY SHEET NO.
9-08
WAC MCLENNAN 48
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No warranty of any

TxDOT assumes no responsibility for the conver-

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

"Texas Engineering Practice Act".
Upgrades COW @ N 19th St\cad\sheets\standards\smdgen. dgn

kind is made by TxDOT for any purpose whatsoever.

The use of this standard is governed by the

DISCLAIMER:

$TIMES
FILE: S:\4.0.0.0.0. Engineering Operations\4.2.0.0.0. Project Files\MB 654 - Signal

DATE: 5/21/2021

SIGN SUPPORT DESCRIPTIVE CODES

(Descriptive Codes correspond to project estimate and quantities sheets)

SM

Post Type

FRP -
™T -
10BHG
80 =

Number

Anchor

UA
uB
WS
WP
SA
SB

RD SGN ASSM TY

Fiberglass Reinforced Plastic Pipe (see SMD(FRP))
Thin-Walled Tubing (see SMD(TWT))

= 10 BWG Tubing (see SMD(SLIP-1) to (SLIP-3))
Schedule 80 Pipe (see SMD(SLIP-1) to (SLIP-3))

of Posts (1 or 2)

XXXXX (X) XX (X - XXXX)
\_l_/ () —_

Type

Universal Anchor - Concreted (see SMD(FRP) and (TWT))
Universal Anchor - Bolted down (see SMD(FRP) and (TWT))
Wedge Anchor Steel - (see SMD(TWT))

Wedge Anchor Plastic (see SMD(TWT))

Slipbase - Concreted (see SMD(SLIP-1) to (SLIP-3))
Slipbase - Bolted Down (see SMD(SLIP-1) to (SLIP-3))

Sign Mounting Designation

REQUIRED CLEARANCE
FOR BREAKAWAY SUPPORT

Non-breakaway
portion of
support
(i.e., stub).

Surface

SIGN LOCATION

PAVED SHOULDERS

-2 HIGHWAY
INTERSECTION
AHEAD
0 to 6 ft
7.5 ft max
Travel @ 7.0 ft min
Lane _ ﬂ
Paved
Shou | der

LESS THAN 6 FT. WIDE

When the shoulder is 6 ft. or less in width,
the sign must be placed at least 12 ft. from
the edge of the travel

lane.

HIGHWAY
INTERSECTION
AHEAD

6 ft min ——-——————1

— Greater

than 6 ft

7.5 ft max
Travel n 7.0 ft min

Lane
Paved
Shou | der

GREATER THAN 6 FT.

WIDE

When the shoulder is greater than 6 ft in width,
the sign must be placed at least 6 ft. from the
edge of the shoulder.

5 ft minxx ————I

BEHIND BARRIER

HIGHWAY
INTERSECTION

| 7.5 f+ max
n 7.0 ft min

i

| Rai |

P = Prefab. "Plain" (see SMD(SLIP-1) to (SLIP-3), (TWT), (FRP)
T = Prefab. "T" (see SMD(SLIP-1) to (SLIP-3), (TWT)) To avoid vehicle undercarriage snagging, any
U = Prefab. "U" (see SMD(SLIP-1) to (SLIP-3)) substantial remains of a breakaway support,
[F REQUIRED when it is broken away, should not project
1EXT or 2EXT = Number of Extensions (see SMD(SLIP-1) to (SLIP-3), (TWT)) more than 4 inches above a 60-inch chord
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)
EXAL = Extruded Aluminum Sign Panels (see SMD(SLIP-3))
PN -7 > ~
s ~ 4 AN
. s \ 7 \
No more than 2 sign / A tabl /
, cceptable \
posts should be located , \ / \
. . . \ .
within a 7 ff. circle. o o 5 2 o =t
I
! ] \ ,
\ / \
-7 T~ \ 7 ft Y -7 T~ N T ft. /
- ~ . . P ~ diameter /
.7 AN \\ diometer 7 N o circle _7
/ \ ~ circle _ \ - _ ~ Trave
/ \ S - \ Lane
=oc \ \ Not Acceptable PRk
! o Q | o I
| | Il
\ / /
\ T ft. / 7 ft. /
N diameter diameter

/
N drme//"NOT Acceptable

’
~ drme/,// Not Acceptable

a > m_
Paved
Shoulder

BEHIND GUARDRAIL

2 ft minxx HIGHWAY
INTERSECTION
AHEAD
Travel Concrete 7?b5fi1;?2x*

Barrier n

BEHIND CONCRETE BARRIER

Shoulder

*xSign clearance based on distance required for proper guard rail or concrete barrier performance.

T-INTERSECTION

©\_

12 ft min

6 ft min —

]

7.5 ft max
7.0 ft min *
Travel ~
Lane I
Paved
Shoul der —

When this sign is needed at the end of a two-lane,

two

way roadway, the right edge of the sign should

be in line with the centerline of the roadway. Place
as close to ROW as practical.

ROW _ _ . . K;/
_ Poved Shoulder _ _ _ _ _ _ _ _ __ -
Edge of Travel Lane
=5

TYPICAL SIGN ATTACHMENT DETAIL

Single Signs

U-bolt

washer

Nylon washer, flat
washer,
nut

Sign Panelx

Bolts used to mount sign panels to the clamp are
5/16-18 UNC galvanized square head with nut,
nylon washer, flat washer and lock washer. The
bolt length is 1 inch for aluminum,

When two sign clamps are used to mount signs
back-to-back, use @ 5/16-18 UNC galvanized hex

head per ASTM A307 with nut and helical-spring lock
washer. The approximate bolt lengths for various post
sizes and sign clamp types are given in the table at
right. The bolt length may need to be adjusted
depending upon field conditions.

Sign clamps may be either the specific size clamp
or the universal clamp.

lock washer,

Nylon washer, flat

Back-to-Back
Signs

SIGN

A
140w
7

LOW
CLEARANCE

S WITH PLAQUES

EAST

("

§£ij} EAST

:: ROAD

35

M.P.H.

I,I

3
When a supplemental plaque EJ
or secondary sign is used,

the 7 ft sign height is

measured to the bottom of

the supplemental plaque

or secondary sign.

—
washer, lock washer,
nut /f_'S'Qﬂ Panel 7.5 ft max
7.0 ft min
N = _—Nut, lock
washer
Travel
Sign
Clamp
Shoulder
Clamp Bolt lsign Panel
Nylon washer, flat — \L_
washer, lock washer, Sign Bolt
nut

Approximate Bolt Length

Pipe Diameter Specific Clamp | Universal Clamp
2" nominal 3" 3or 3 1/2"

2 1/2" nominal 3or 31/2" 31/2 or 4" Face of
3" nominal 31/2 or 4" 41/2" Curb

2 ft
min

INTERSECTION

CURB & GUTTER OR RAISED I[SLAND

2 ft
min

HIGHWAY

AHEAD

7.5 ft max
n 7.0 ft min * Face of
i

Curb

RESTRICTED RIGHT-OF -WAY

(When 6 ft min. is not possible.)

Max imum
possible — | HIGHWAY
INTERSECTION
AHEAD
7.5 ft max
7.0 f+ min *
Travel
Lane
T
Paved
Shoulder

Right-of-way restrictions may be created
by rocks, water, vegetation, forest,
buildings, a narrow island, or other
factors.

In situations where a lateral restriction
prevents the minimum horizontal clearance
from the edge of the travel lane, signs
should be placed as far from the travel
lane as practical.

*x* Post may be shorter if protected by
guardrail or if Engineer determines the
post could not be hit due to extreme
slope.

x Signs shall be mounted using the following condition
that results in the greatest sign elevation:

(1) a minimum of 7 to a maximum of 7.5 feet above the
edge of the travel lane or

(2) a minimum of 7 to o maximum of 7.5 feet above the
grade at the base of the support when sign is
instal led on the backslope.

The maximum values may be increased when directed by
the Engineer.

See the Traffic Operations Division website for detailed
drawings of sign clamps, Triangular Slipbase System
components and Wedge Anchor System components.

The website address is:
http: //www, txdot. gov/publications/traffic.htm

? Texas Department of Transportation

Traffic Operations Division

SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS
GENERAL NOTES & DETAILS

SMD (GEN) -08

©TxDOT July 2002 DN: TXDOT |cx: TxpOT |ow: TXpOT |cn: TxDOT
9-08 REVISIONS CONT |SECT J08 HIGHWAY
0833[03 051 FM 1637
DIsT COUNTY SHEET NO.
WAC MCLENNAN 49
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DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

5/2172021 $TIMES$

DATE:

APPLICABLE STANDARDS SHEETS

OVERHEAD SIGN BRIDGE

HIGH MAST ILLUMINATION

L s STANDARDS: POLE STANDARDS:
/ONE 2 0SB-SE HMIP-98
517 i i (90 MPH WIND) REE MIF-98
> HOSB-Z# WALKWAYS AND BRACKETS
't OLDHAM POTTER CARSON. GRAY WHEELER HOSB'Z] L STANDARDS:
5 HOSB-Z#1
: i AONE 9 ZONE 4 03¢ SBSUL-1)
: NOTE: Structures north NN (80 MPH WIND) (70 MPH WIND) 0SBC-SC-7#
% of ice line to be L gggsggc TRAFFIC SIGNAL POLE
@ o o costo SHISHER BRISCOE HaLL CHILORESS - STANDARDS:
% designed for ice. D J\‘ \/ f 0B-FD-SC e
é SN LN SIS P)P 04y, Ml CANTILEVER OVERHEAD SIGN SP-100
% SUPPORT STANDARDS: SMA-80
cOCHRAN LUBBOCK CROSBY e MONTAGUE b N LR RED RIVER SMA - ] OO
% 07 0 P e . g C0SS-SE DMA- 80
@ iV E] COSS-7#-10 DMA-100
5 ity ettty vty vz I RN NSNS DN NSO RS HCOSS-Z#-10 MA-C
- C0SS-721-10 MAC (ILSN)
g ICE LINE £ N N - COSS-Z#87#1-10 MAD-D
g oanes 0AwSON BORDEN ScuRRy FIsir b /| Swakeroro | STEVENS f PALO PINTO X T oaLLas, 8 COSSD TS-FD
9 I N o N\ COSSF LUM-A
? ANDREWS b JONSON ELLls SMITH COSS_FD CFA
4 MARTIN HOWARD. MITCHELL NOLAN TAYLOR CALLAHAN EASTLAND fotn. HENDERSON PANOLA L M A
é) N NN X Note: # = Wind Zone TS-C
B J— N N N number 1, 2, 3 or 4 MA-DPD
g EL PASO WINKLER ECTOR MIOLAND GLASSCOCK | gren g COKE RUNNELS o o A0\ N ANDERSON N
@ HUDSPETH LIMESTONE
g CuLBERSON o cRane T e : §§ SasINE
E) REEVES o o IRION TOM GREEN CONCHO N FaLLs LEoN NG ANGEL INA
% o A A A~ rocoomn | LaPasas O AN TRINITY \
E ~ A A~ MADISON aspen NEvTON
% X - e L =< GRIMES .ucs:“mo I C E |_ I N E
:&j? Z O N E 4 - - GILLESPIE BLANco X N X N
9 (70 MPH WIND) — 5 Qeud ) e O\
o REaL aoncen coMAL CALOWELL N\ CHAMBERS.
2 v/ = RN o o sl FOR HARRIS CO. ONLY
2 ciwey Veew reoim scuan e oo 7ONE 3 Zone line is just North of US
w tuson i 90, around on the North, West
5 LEGEND RO (80 MPH WIND) and South sides of IH 610
9 MAVERICK 2avaLn FRIO Tascosa KARNES, VICTORIA MATACOROR and down the West side of
2 st SH 288.
: zone 1 - (MMM = <100 MPH WIND) S N
et . PN RN DNl it FOR JACKSON CO. ONLY
o ZONE 2 - 22220 = « 90 MPH WIND) JONE 1 écl_vlng]éine is just North of
‘\E Cu PATRICI! ARANSAS. o
; ZONE 3 -] = ( 80 MPH WIND) N } il (100 MPH WIND)
C ‘uUvAL WELLS NUECE!
N i I
2 ZONE 4 - RNN\\X\XX] = ( 70 MPH WIND)
g ifé%%"® Culsgzgns
5 ©6-069 = ICE L I NE) R AN I Texas Department of Transportation s%‘;’,f,’g}’d
g 2APATA NEDY
T — = (DISTRICT LINES)
; N | WIND VELOCITY
g WIND VELOCITY & ICE ZONES FOR i AND
S APPLICABLE OVERHEAD SIGN SUPPORTS, JM“M THIS SHEET TO BE INCLUDED ICE ZONES
o
S H1GH MAST POLES, AND IN ALL P.S.&E. PACKAGES WY & 17-14
j: TRAFF I C S I GNAL POLES CONTAINING ONE OR MORE FILE: windice. dgn on: TxDOT |cmeDOT|M: TxDOT |cmeDOT
& Based on 50 Year Mean Recurrence Interval of OF THE APPLICABLE STANDARD ©Tx00T__prit 19% conr [sect] wos HicmAT
o Fastest Mile Wind Velocity at 33 feet height. SHEETS LISTED HEREON ooraonsces 1iar or pricamie 083303 051 FM 1637
= BT IS oo AT MCLENNAN 50
30




DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

DATE: 5/21/2021

Edge of Pavement 6" min. 4" Solid
Shou | der /‘ l‘ PUBLIC »ggé;euﬂe 4 solig
[} ROADWAY Yellow Line

4" Solid —_—
Yellow Jf => <5
Edge Lined —= 4" wnite — —

. Lane LineJ 30" 10| =>
4" Solid ¢>>
White — — — —

Edge L ine-\

EDGE LINE AND LANE LINES
ONE-WAY ROADWAY
WITH OR WITHOUT SHOULDERS

;y%;lc
ADWAY
ofe

\ 4" Solid ) (

White ALLEY, PRIVATE ROAD
Edge Line OR DRIVEWAY

TYPICAL TWO-LANE, TWO-WAY PAVEMENT
MARKINGS THROUGH INTERSECTIONS

PUBLIC
ROADWAY

Edge of Pavement
//_ {6" min.
}

4" Solid 4" White <?3
White f Lane Line l —
Edge Line — 30" ‘1:0" [—
<=
Ei:> 4" Solid J// N
Yellow Line
— — —
4" Solid White 3" min.-4" usual
= Edge Line-—\\ (12" max. for
traveled way PUBLIC

greater than
48’ only)

CENTERLINE AND LANE LINES
FOUR LANE TWO-WAY ROADWAY
WITH OR WITHOUT SHOULDERS

ROADWAY

4" Solid
White
Edge Line

4" Solid
Yellow Line

<
<
i

4" White
Lane Line

o>
‘\\-4" Solid ’ (

White
Edge Line

ALLEY, PRIVATE ROAD
OR DRIVEWAY

TYPICAL MULTI-LANE, TWO-WAY PAVEMENT
MARKINGS THROUGH INTERSECTIONS

GENERAL NOTES

1.
less

conditions.

Edgeline striping shall
directed by the Engineer.

gutter sections of roadways.

be as shown in the plans or as

The edgeline should not be placed
less than 6 inches from the edge of pavement.
distance may vary due to pavement raveling or other
Edgelines are not required in curb and

This

2. The traveled way includes only that portion of the roadway

used for vehicular travel.

lanes,
shall

sidewalks,

It does not
berms and shoulders.
be measured from the inside of edgeline to the

inside of edgeline of a two lane roadway.

MATERTAL SPECIFICATIONS

PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS |DMS-6130
TRAFFIC PAINT DMS-8200
HOT APPLIED THERMOPLASTIC DMS-8220
PERMANENT PREFABRICATED PAVEMENT MARKINGS|DMS-8240

All

pavement marking materials shall meet the

required Departmental Material Specifications
as specified by the plans.

include the parking
The traveled ways

{-Edge of Pavement 6" min. when
no shoulder
Shoulder width exists
may vary (typ.) .1
4" Yel low 4" Solid White / ! - 10" min. -
i Centerline Edge Line <<?3 3" min. - 12" max.
4" max. 1____
' — — — =_s_ /
30’ 10’ —
20 => 4" Solid _/ 4" Solid White ! v sorig 2~ |
Yellow Line Yellow Line

Edge Line N

Shoulder width
may vary (typ)

TWO LANE TWO-WAY ROADWAY
WITH OR WITHOUT SHOULDERS

24"

3to 12" |~
%IK7K7K7K7
For posted speed on road

being marked equal to or
greater than 45 MPH.

12"
3 to 12" (=

TS AVAVAVAYAVAY;

For posted speed on road
being marked equal to or
less than 40 MPH.

YIELD LINES

Pavement Edge 7

‘\\—4" Solid White 4" White Lane Line
Edge Line N <= NOTES
— — — — — —
4" Solid Yellow 30’ 10’ 4" Solid <$3 1. Where divided highways are separated by median widths
Edge Line ~ ae$ ’ Ye,,gw'L;ne at the median opening itself of 30 feet or more, median
ore — openings shall be signed as two separate intersections.
| Taper | ¢ 10" min. - v vvvv Each median opening has two width meosuremen+§, wi:rh one.
Optional S 12" max. measurement for eoch.opprooch. The narrow median width will
Dotted 8" Solid b £ be the controlling width to determine if signs are required.
8" White | White Line = § JAVAVAVAVAY o Yield signs are the typical intersection control. Stop signs
Extension | See note 3 = are optional as determined by the Engineer.
Line = B Lag" min. - . . .
= from edge ield 2. Install median striping (double yel low center|ines and
line to Triangles — stop bars/yield triangles) when a 50’ or greater median
4" Solid Yel low C€> | Storage | stopsyield centerline can be placed. Stop bars shall only be used
Edge Line M Deceleration "1 line with stop signs. Yield traingles shall only be used with
4" Solid White C:£> White Lane Line ’ °
Edge Line——\\ 3. L th of t b i ludi t d | ti d
. Leng o urn bays, including taper, deceleration, an

4" min.

30’ max.
6" min. |
(typ.)

STOP LINES

4’ min.

307

Solid White

Width: 12"

24"

EDGE LINE
an

CENTERL INE
4" Yel low
Length:
Gap: 30’

OPTIONAL
4" Solid

Yellow |ine
on approaches to

intersecti
(500" min.

Minimum Requirements
for Edgelines Traveled

Way Width 2 20

Solid White

107

min.
max.

ons

max.

)

Minimum Requirements
for Centerlines without
Edgel ines Pavement
Width 16'< W< 20’

GUIDE FOR PLACEMENT OF STOP LINES,
EDGE LINE & CENTERLINE

Based on Traveled Way and Pavement Widths
for Undivided Highways

=k

I Texas Department of Transportation

Traffic
Safety
Division
Standard

TYPICAL STANDARD
PAVEMENT MARKINGS

) -20

s+oroge Iengfhs shall be as shown on the plans or as F)“A (1
directed by the Engineer. FILE: pm1 -20. dgn oN: [exs [ow: [ex:
©TxDOT November 1978 cont [secT 408 HIGHWAY
. _o3FEVISIONS 0833/03] 051 FM 1637
FOUR LANE DIVIDED ROADWAY CROSSOVERS So0 27 o s
8-00 6-20 WAC MCLENNAN 51
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No warranty of any

TxDOT assumes no responsibility for the conversion

REFLECTIVE RAISED PAVEMENT MARKERS MATERIAL SPECIFICATIONS

DMS-4200
FOR VEH I CL E POS I T ION I NG GU I DANCE PAVEMENT MARKERS (REFLECTORIZED)

EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
<i:?:3 See Detail A See Detail B . TRAFFIC PAINT DMS-8200
Type 11-A-A >_\ . Cenmterline  symmetrical oround centerline HOT APPLIED THERMOPLASTIC DMS-8220
D/ _ | 3 ( - ( - \) Continuous two-way 1eft turn lone / Iype 11-A-A PERMANENT PREFABRICATED PAVEMENT MARKINGS| DMS-8240
| 80" | 40 40 20" | — o — o — o — o — o All pavement marking materials shall meet the

AR

I T required Departmental Material Specifications

|j> | 40’ | 40’ | 40° | as specified by the plans.
@ T T T 1

| 80 |

CENTERLINE FOR ALL TWO LANE ROADWAYS — x\:zzz — 0 — — o )
:> Type I-C

<b Type 1-C -
A
D/= — o —

o CENTERLINE AND LANE LINES FOR TWO-WAY LEFT TURN LANE

Type II1-A-A <:|
/ o / o ; ) \
{ Reflectorized
—

o —

=]
80

Type I (Top View)

Surface
I:l> /Type I-C or II-C-R

0 —— 0O

— | — — o — —— o —

[:l&> Z Type I-C or II-C-R

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

CENTERLINE & LANE LINES i . 50 |
FOR FOUR LANE TWO-WAY HIGHWAYS -
Type I[-A-A{—\ Type [1-A-A proon
/[ Ao LT T LANE LINES FOR ONE-WAY ROADWAY (NON-FREEWAY FACILITIES) Sorfoce
Looge ( \% 4" 3-4" ( ) Eoiseg pcvem?ni mtq;lfers ijpedl1It-(Z-R+shoI(Ij have cleor+fo<f:$. Type Il (Top View)
:)I w_gn . oward normal traffic and red face toward wrong-way traffic.
T i jre b =

Type II-A-AEE>*<:::???,////// [ 359 max-

$TIMES
FILE: S:\4.0.0.0.0. Engineering Operations\4.2.0.0.0. Project Files\MB 654 of $himditandgradts TR of NrMadenos +Refad VSREEas § £aHEES 5\ SPAQES d@§u!ting from its use

DATE: 5/21/2021

25° min
DETAIL "A" DETAIL "B" DETAIL "C" >
0 0 0 0 0 0 0§ 0§ 0 0 0 0 0§ § 0§ 0 0 0 § § 0 0 0 0 0§ § § 0§ 0 0 0 § 0§ 0§ R°°dw°yJ/ \Adheswe
GENERAL NOTES Surface
CENTER OR EDGE LINE ipr pe SECTION A
_.I I‘_ - 1. All raised pavement markers plooed.in broken I|ines E—
- O O V) iﬂg!ﬁ?éé?ced in line with and midway between
30°
! \I\ ! BROKEN LANE LINE 2. On concrete pavements the raised pavement markers RAISED PAVEMENT MARKERS
s'hgu‘lrd be placed to one side of the longitudinal
oints.
REFLECTORIZED PROFILE ’
PATTERN DETAIL =t Saraty
USING REFLECTIVE PROFILE PAVEMENT MARKINGS ITexas Department of Transportation s%‘;ﬁf,’g}’d

I 12"+ 1 |

| s v j[?goh;?gaso POSITION GUIDANCE USING
| R 6 . , RAISED MARKERS
Oz ) | D) * RELECTORIZED PROFILE

N 7 7 A quick field check for the fhickness
2 to 3 _’| |" 2 to 3"——| |__ of base line and profile marking is MARK I NGS
approximately equal to a stack of 5

quarters to @ maximum height of 7 quarters. PM (2) _ 20
DN:

4" EDGE LINE, OPTIONAL 6" EDGE FILE:  pm2-20.dgn [exs [ow: [ex:

CENTER LINE LINE, CENTER LINE NOTE © TxDOT April 1977 CONT |SECT J08 HIGHWAY

OR LANE LINE OR LANE LINE 4-9p 210 REVISIONS 083303 051 FM 1637
Profile markings shall not be placed on roadways 5-00 2-12 DIST COUNTY SHEET NO.
with a posted speed Iimit of 45 MPH or less. 8-00 6-20 WAC MCLENNAN 572
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

$TIMES
FILE: $:\4.0.0.0.0. Engineering Operations\4.2.0.0.0. Project Files\MB 654 of $himditanggradts TR of NrMadenos +Rfad WSAEEaSN § £aHEEY A5\ SABOQES d@§u! Ting from its use.

DATE: 5/21/2021

4" Dotted White NOTES GENERAL NOTES
Extension Line 1. Lane reduction pavement markings are used where the number of .
_\ through lanes is reduced because of narrowing of the roadway 1. Lone use word and arrow markings shall be used
or because of a section of on-street parking in what would ghere +hroggr; Icnﬁs ODIDrOOCh”Cg an |n+ers§c+|gn
> > otherwise be a through lane. For Texas Super 2 Passing Lanes, ecome mcriz.o oryh U';g bones.d ane usgl\yor ?n
see TS2(PL) standard sheets. arrow markings shou e used in auxiliary lanes
- — - — 9’ 3 9_, _Lone Redu_c:‘rlon - - - of substantial length. . Lane use arrow rporkungs
> ] Arrow > 2. On divided highways, an additiongl W9-1R "RIGHT LANE ENDS" or word and arrow markings may be used in other
— — — —_— - - _— - sign may be installed in the median aligned with the W9-1R lanes and turn bays for emphasis. Details for
o> 4 sign on the right side of the highway. words and arrows are as shown in the Standard
Highway Sign Designs for Texas.
P d Shoulder 3. Lane reduction arrows are required for speeds of 45 mph or
ave oulde P greater. An ophonol third lane reduction arrow may be added 2. When lane-use words and arrow markings are used,
b osted D (f1) L (ft) based on engineering judgement. If used, the optional third two sets of arrows should be used if the length of
Pavement D/4 D/2 D/4 Speed lane reduction arrow should be centered between the first and the bay is greater than 180 feet. When a single
Edge | 300 -500 last lane reduction arrows. lane use arrow or word and arrow marking is used
I D L 30 MPH 460 2 4, For lane reductions on Freeways and Expressways, signing for o short turn lane, it should be located ot or
35 MPH 565 L=g§‘ shall conform to the TxDOT Freeway Signing Handbook. near the upstreom end of the full-widfh turn lane.
o- 1R 40 MPH 670 3. Use raised pavement marker Type [-C with undivided
- 1R ¢ ) 45 MPH 775 T “A-A Mark highways, flush medians and two way left turn
(Optional) Wo-2TL B 885 ype 11 orkers lames. Use raised pavement marker Type 11-C-R with
50 MPH divided highways and raised medians.
55 MPH 990
1,1 L=ws < ?! o . . .
60 MPH » 100 120 4. Length of turn bays, including taper, deceleration,
65 MPH 1,200 — and storage lengths shall be as shown on the plans
LANE REDUCT ION 70 MPH 1,250 <F' o o — — or as directed by the Engineer.
o g 5 G
75 MPH 1,350 o 9 = = g J
o o = : o ° |
o
S ° o 5 S 1 MATERIAL SPECIFICATIONS
<1 Mile (Auxiliary Lane) —_— '-1e
: . - I ) —_— PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
 Varies (See general note 2) II Ifl> —_— EPOXY AND ADHESIVES
| | H DMS-6100
C >§_‘ \: >§_‘ 3 g9 Dotted 8" White Lane Line BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
< o -
ul ful [u] ful [a] =0 o= /= = -0 o A two-way left-turn (TWLT) lane-use arrow pavement marking TRAFFIC PAINT DMS-8200
| 48" |D‘\ should be used at or just downstream from the beginning of HOT APPLIED THERMOPLASTIC DMS-8220
= | TYDe I-C <7;| a two-way left-turn lane within a corridor. Repeating the
a marking after each intersection or dedicated furn bay is PERMANENT PREFABRICATED PAVEMENT MARKINGS | DMS-8240
— N —K —_— —_— not required unless stated elsewhere in the plans.
gg‘ 4" White Lane Line <7;| All pavement marking moferigls shal | meet the
- ) TYPICAL TRANSITION FOR TWLTL required Departmental Material Specifications
o as specified by the plans.
27 - el ion 4 Yellow AND DIVIDED HIGHWAY
S Broken
&= Broken
— oo S
S
zZ= \—4" Solid Yellow Line
El-éJ [ [ [ — JE— SEE DETAIL A
< ; Type II-A-A Markers .
o> " White Lane Line 7P 20
4" Solid
m 20’ Yellow Line
@ @ @ @ a =] <::l a a a =) o ] a

% o o o o o
=
o 30-45 . .= m . j .

TYPICAL TWLTL AT ONE-WAY STREET AND RIGHT TURN AUXILIARY LANE > vy P

ol“oﬁ

. > i Optional Dotted
. \’\ 2 1 Mile (Lane Drop) ' 8" White Extension
Line. 20’

Vorues (See general note 2)

Varies |
y |
8" Solid

- 39’ D " H ' . C
t - t — otted 8" White Lane Line White Lin
< 5] /
o

Ju] o fal (typ.)

g_t1*yp O

See general
note 3

< soemmer~— e P <
— — T rype Tma — — (typ.) TYPICAL TWO-LANE HIGHWAY INTERSECTION WITH LEFT TURN BAYS

<7;' § sDoced at 20 ‘% _
= — a o o o a .
—— iz 5 Vi N 2 . - soria =t Tee
Uvg 4" Yellow Broken 4" Solid Yel low %Tyg?I\Ii White s Yellow Line ITexas Department of Transportation s%‘;ﬁf,’g}’d
PR 3 o o o o Jul A
—_ g7 b 2 L <
g2 5> 2y 1pe 11%c% g Lok e 10 |TWO-WAY LEFT TURN LANES,
—_— - - spaced o+ 20’ e e g -
Sz — — — — g " Iype 11-a-n °Ls-a® T — RURAL LEFT TURN BAYS,
=3 < Markers 32’ t — t
=g i | : \3 L—x = D AND LANE REDUCTION
% % % Typically equal to !, +the length of storage lane )V e | e C —— PAVEMENT MARKINGS

MINOR e e S N

SWS&@

White Line PM(3) _20

TWO-WAY
STREET @

&
b
o>

Yellow Line FILE: pm3-20.dgn |CKx |w: |CKx

DETA I |_ B ©rxoor Ap;:\['ﬁ:z?ss CONT |sEcT S8 HIGHWAY
TYPICAL TWLTL AT TWO-WAY CROSS STREET AND RIGHT TURN LANE DROP DETAIL A o TN ) N

8-00 2-12 DIST COUNTY SHEET NO.

3-03 6-20 WAC MCLENNAN 53
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DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act".
FILE: S:\4.0.0.0.0. Engineering Operations\4.2.0.0.0. Project Files\MB 654 of $hihdsitandgradts aTOR™ ef N MadHnos +Rfad CSAEEash § faHEEY dB\ A0S d@§u! Ting from its use.

kind is made by TxDOT for any purpose whatsoever.

$TIMES

DATE: 5/21/2021

Shou | der
— 5'Max. (See
General Note 1)
<5 [

B - 24" White
crosswalk

<}:l . lines
]

I Center of crosswalk
e line to lane I|ine

—— B~ Center of crosswalk
line to center of
travel lane

Center of crosswalk
e I ine to shoulder
- line (if shoulder

is present)

White
Ei> Stop Line

Lane

center|ine o> — - —— - ——

=>

Shou |l der

HIGH-VISIBILITY LONGITUDINAL CROSSWALK
AT CONTROLLED APPROACH

GENERAL NOTES

1. Longitudinal crosswalk |ines should not be placed in the wheel

path of vehicles. Center the crosswalk

lane |ines, and shoulder |ines (if present).

2. A minimum 6" clear distance shall
If the last crosswalk Iline falls
omitted.

lines on travel

lanes,

be provided to the curb face.

into this distance it must be

3. For divided roadways, adjustments in spacing of the crosswalk
lines should be made in the median so that the crosswalk

are maintained in their proper location across the travel

portion of the roadway.

4. At skewed crosswalks, the crosswalk

to the lane |ines.

lines

lines are to remain parallel

5. Each crosswalk shall be a minimum of 6' wide.

6. The High-Visibility Longitudinal

Crosswalk
crosswalk pattern on State Highways.

is the preferred
Other crosswalk patterns
Devices"

as shown in the "Texas Manual on Uniform Traffic Control
may be used. All crosswalk designs and dimension shall comply

with the "Texas Manual on Uniform Traffic Control

Devices. "

7. Final placement of Stop Bar/Yield Triangles and Crosswalk shall
be approved by the Engineer in the field.

MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
TRAFFIC PAINT DMS-8200
HOT APPLIED THERMOPLASTIC DMS-8220
PERMANENT PREFABRICATED PAVEMENT MARKINGS | DMS-8240

All pavement marking materials shall meet the

required Departmental Material

as specified by the plans.

Specifications

-l

Shoul der
—— — >
24" White } 207-50 >
<= crosswalk |ines — [N >
>
_— — >
Center of crosswalk ~
- . White Yield >
<'tl line to lane line [ ] Triangles )
_d
B
' White Yield _/—Cen+er of crosswalk
cj > . line to center of
: Triangles travel lane
-
< Center of crosswalk |ine
=> , , to shoulder line (if
/1; 20’ -50 shoulder is present)

Shou | der

See Notes —Zi”’+

T &2

UNSIGNALIZED MID BLOCK HIGH-VISIBILITY
LONGITUDINAL CROSSWALK

NOTES

1. Use yield triangles with "Yield Here to Pedestrians”
signs at unsignalized mid block crosswalks.

Use stop bars with "Stop Here on Red" signs at mid

block crosswalks controlled by traffic signals or

pedestrian hybrid beacons.

=k

I Texas Department of Transportation

Traffic
Safety
Division
Standard

CROSSWALK

) -20

PAVEMENT MARKINGS

PM (4

FILE: pm4-20. dgn [exs [ow: [exs
©TxDOT June 2020 CONT [sECT JoB HIGHWAY
REVISIONS 0833|03 051 FM 1637
oIsT COUNTY SHEET NO.
WAC MCLENNAN 54
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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.
Project Files\MB 654 - Signal Upgrades COW @ N 19th St\cad\sheets\standards\epic. dgn

TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

Engineering Operations\4.2.0.0.0.

\4.0.0.0.0.

5/21/2021
: S

DATE:
FILE

I. STORMWATER POLLUTION PREVENTION-CLEAN WATER ACT SECTION 402 IT1. CULTURAL RESOURCES VI. HAZARDOUS MATERIALS OR CONTAMINATION ISSUES
TPDES TXR 150000: Stormwater Discharge Permit or Construction General Permit General (applies to all projects):
required for projects with 1 or more acres disturbed soil. Projects with any Refer to TxDOT Stondard Specifications in the event historical issues or Comply with the Hazard Communication Act (the Act) for personnel who will be working with
disturbed soil must protect for erosion and sedimentation in accordance with archeological artifacts are found during construction. Upon discovery of hazardous materials by conducting safety meetings prior to beginning construction and
Item 506. archeological artifaocts (bones, burnt rock, flint, pottery, etc.) cease making workers aware of potential hazards in the workplace. Ensure that all workers are

List MS4 Operator (s) that may receive discharges from this project. work in the immediote area ond contact the Engineer immediately. provided with personal protective equipment appropriate for any hazardous materials used.

They may need to be notified prior to construction activities. Obtain and keep on-site Material Safety Data Sheets (MSDS) for all hazardous products

[¥ No Action Required [J Required Action used on the project, which may include, but are not |imited to the following categories:
1. Paints, acids, solvents, asphalt products, chemical additives, fuels and concrete curing
Action No. compounds or additives. Provide protected storage, off bare ground and covered, for
2. products which may be hazardous. Maintain product labelling as required by the Act.
|:| No Action Required E Required Action 1. Maintain an adequate supply of on-site spill response materials, as indicated in the MSDS.
In the event of a spill, taoke actions to mitigate the spill as indicated in the MSDS,
Action No. 2. in accordance with safe work practices, and contact the District Spill Coordinator
immediately. The Contractor shall be responsible for the proper containment and cleanup
1. Prevent stormwater pollution by controlling erosion and sedimentation in 3. of all product spills.
accordance with TPDES Permit TXR 150000
4 Contact the Engineer if any of the following are detected:
2. Comply with the SW3P and revise when necessary to control pollution or ) * Dead or distressed vegetation (not identified as normal)
required by the Engineer. * Trash piles, drums, canister, barrels, etc.
IV. VEGETATION RESOURCES * Undesirable smells or odors
3. Post Construction Site Notice (CSN) with SW3P information on or near * Evidence of leaching or seepage of substances

Preserve native vegetation to the extent practical.

the site, accessible to the public and TCEQ, EPA or other inspectors. 8 ol
Contractor must adhere to Construction Specification Requirements Specs 162,

Does the project involve any bridge class structure rehabilitation or
replacements (bridge class structures not including box culverts)?

4. When Contractor project specific locations (PSL’s) increase disturbed soil 164, 192, 193, 506, 730, 751, 752 in order to comply with requirements for
area to 5 acres or more, submit NOI to TCEQ and the Engineer. invasive species, beneficial landscaping, and tree/brush removal commitments. (] ves ¢ No
If "No", then no further action is required.
IT. WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS CLEAN WATER [3¢ No Action Required [J Required Action If "Yes", fthen TxDOT is responsible for completing asbestos assessment/inspection.
ACT SECTIONS 401 AND 404 Are the results of the asbestos inspection positive (is asbestos present)?
USACE Permit required for filling, dredging, excavating or other work in any Action No. D Yes D No
water bodies, rivers, creeks, streams, wetlands or wet areas. 1. If "Yes", +then TxDOT must retain a DSHS |icensed asbestos consultant to assist with
The Contractor must adhere to all of the terms and conditions associated with the notification, develop abatement/mitigation procedures, and perform management
the following permit(s): > activities as necessary. The notification form to DSHS must be postmarked at least
: 15 working days prior to scheduled demolition.
E No Permit Required 3. If "No", then TxDOT is still required to notify DSHS 15 working days prior to any
scheduled demol ition.
|:| Nationwide Permit+ 14 - PCN not Required (less than 1/10th acre waters or 4, . . . A
wetlands affected) In either case, the Contractor is responsible for providing the date(s) for abatement
activities and/or demolition with careful coordination between the Engineer and
|:| Nationwide Permit 14 - PCN Required (1/10 to <1/2 acre, 1/3 in tidal waters) asbestos consultant in order to minimize construction delays and subsequent claims.
’
|:| Individual 404 Permit Required V. FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED SPECIES, Any other evidence indicating possible hazardous materials or contamination discovered
|:| Other Notionwide Permit Required: NWP# CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE SPECIES on site. Hazardous Materials or Contamination Issues Specific to this Project:
AND MIGRATORY BIRDS. & No Action Required |:| Required Action
Required Actions: List waters of the US permit applies to, location in project .
and check Best Management Practices planned to control erosion, sedimentation . . . X Action No.
and post-project TSS. [ No Action Required [J Required Action 1
1. Action No. 2.
2. 1. 3.
3 2 VII. OTHER ENVIRONMENTAL ISSUES
(includes regional issues such as Edwards Aquifer District, etc.)
4. 3.
[ No Action Required [J Required Action
The elevation of the ordinary high water marks of any areas requiring work 4.
to be performed in the waters of the US requiring the use of a nationwide Action No.
permit can be found on the Bridge Layouts.
1.
. If any of the |isted species are observed, cease work in the immediate areaq,
Best Management Practices: do not disturb species or habitat and contact the Engineer immediately. The 2.
Erosion Sedimentation Post-Construction TSS work.moy not remove ocT:ve nests from brldges and other structures dL‘Jrung
nesting season of the birds associated with the nests. If caves or sinkholes 3. N Des
[[] Temporary Vegetation [ Silt Fence [] vegetative Filter Strips are discovered, cease work in the immediate area, and contact the § Dl?;ggn
i i iately. i Standard
[] Blankets/Matting [] Rock Berm [[] Retention/Irrigation Systems Engineer immediately lTexas Department of Transportation
[ muten [] Triangular Filter Dike [[] extended Detention Basin
: ENVIRONMENTAL PERMITS,
Soddin Sand Bag Berm Constructed Wetlands
54 soaaing U o U LIST OF ABBREVIATIONS
Interceptor Swale Straw Bale Dike Wet Basin
D P D D BW: Best Management Practice SPCC:  Spill Prevention Control and Countermeasure I SSUES AND COMM I TMENTS
[J piversion Dike [J Brush Berms [ erosion Control Compost CGP:  Construction Gereral Permit SW3P:  Storm Water Pol lution Prevention Plan
. . . DSHS: Texas Department of State Health Services PCN:  Pre-Construction Notification P
[] Erosion Control Compost [] Erosion Control Compost [JMulch Filter Berm and Socks  |Fuwa: Federal Highway Administration PSL:  Project Specific Lacation E I C
. . . MOA:  Memorandum of Agreement TCEQ: Texas Commission on Envirormental Quality
Mulch Filter Berm and Socks Mulch Filter Berm and Socks Compost Filter Berm and Socks
D D D P MOU:  Memorandum of Understanding TPDES: Texas Pol lutant Discharge Elimination System FILE: epic.dgn Y ||:Kx I |nm oW |mx
[] Compost Filter Berm and Socks [ | Compost Filter Berm and Socks [ ] Vegetation Lined Ditches MS4: - Municipal Separate Stormwater Sewer System TPWD:  Texas Parks and Wildlife Department -
. MBTA: Migratory Bird Treaty Act TXDOT: Texas Depa-tment of Transportation ©Tx00T: February 2015 CONT_|secT et HIGHwAY
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SITE DESCRIPTION

PROJECT LIMITS:

CSJ: 0833-03-051

ON FM 1637 (N 19TH ST/CHINA SP HIGHWAY)

@ LAKE SHORE DR, WACO, MCLENNAN TX.

LOCATION MAPS:

REFER TO TITLE SHEET FOR PROJECT LOCATION MAP.

PROJECT DESCRIPTION:

CSJ: 0833-03-051

UPGRAGE TRAFFIC SIGNAL TO INCLUDE LEFT

TURN PROTECTED/PERMISSIVE INDICATIONS

AND PEDESTRIAN SIGNAL HEADS WITH MARKINGS.

MAJOR SOIL DISTURBING ACTIVITIES:

THE MAJOR SOIL DISTURBING ACTIVITIES FOR THIS PROJECT WILL

CONSIST OF 2 DRILL SHAFTS FOR SIGNAL POLE REPLACEMENT AND

THE REPLACEMENT OF 3 GROUND BOXES.

TOTAL PROJECT AREA: 0.10 AC

TOTAL AREA TO BE DISTURBED: 0.01 AC

EXISTING CONDITION OF SOIL & VEGETATIVE
COVER AND % OF EXISTING VEGETATIVE COVER:

CSJ: 0833-03-051

THE PREDOMINATE SOIL TYPE IS SILTY CLAY.

VEGETATIVE COVER IS IN GOOD CONDITION WITH 90-95% COVERAGE.

NAME OF RECEIVING WATERS:

CSJ: 0833-03-051

Branch of Speegleville Creek receives all drainage from this

project, which drains into Speegleville Creek, which drains

into Lake Waco, which ultimately drains into the Brazos

River within stream segment 1225.

EROSION AND SEDIMENT CONTROLS

SOIL STABILIZATION PRACTICES:

— TEMPORARY SEEDING ___ SOIL RETENTION BLANKET
PERMANENT PLANTING, SODDING, OR SEEDING X NATURAL BARRIERS OR BUFFER ZONES

— MULCHING _X_ PRESERVATION OF NATURAL RESOURCES

OTHER: _TXR 150000, PART III, SECTION G, 2 STABILIZATION OF DISTURBED AREAS MUST,
AT A MINIMUM, BE INITIATED IMMEDIATELY WHENEVER ANY CLEARING, GRADING,
EXCAVATING, OR OTHER EARTH DISTURBING ACTIVITIES HAVE PERMANENTLY CEASED
ON ANY PORTION OF THE SITE, OR TEMPORARILY CEASED ON ANY PORTION OF THE
SITE AND WILL NOT RESUME FOR A PERIOD EXCEEDING 14 CALENDAR DAYS.
TEMPORARY STABILIZATION MUST BE COMPLETED NO MORE THAN 14 CALENDAR DAYS
AFTER INITIATION OF SOIL STABILIZATION MEASURES, AND FINAL STABILIZATION
MUST BE ACHIEVED PRIOR TO TERMINATION OF PERMIT COVERAGE.

STRUCTURAL PRACTICES:

SILT FENCES

HAY BALES

SANDBAG OR ROCK  BERMS

DIVERSION, INTERCEPTOR, OR PERIMETER DIKES
DIVERSION, INTERCEPTOR, OR PERIMETER SWALES
DIVERSION DIKE AND SWALE COMBINATIONS
PIPE SLOPE DRAINS

PAVED FLUMES

ROCK BEDDING AT CONSTRUCTION EXIT

TIMBER MATTING AT CONSTRUCTION EXIT
CHANNEL LINERS

SEDIMENT TRAPS

SEDIMENT BASINS

STORM INLET SEDIMENT TRAP

STONE OUTLET STRUCTURES

CURBS AND GUTTERS

STORM SEWERS

VELOCITY CONTROL DEVICES

(@]
puar’
I
m
0

NARRATIVE - SEQUENCE OF CONSTRUCTION (STORM WATER MANAGEMENT) ACTIVITIES:

THE ORDER OF ACTIVITIES WILL BE AS FOLLOWS:

1. PRESERVE EXISTING VEGETATIVE COVER AS MUCH AS POSSIBLE.

2. INSTALL TEMPORARY SEDIMENT CONTROL FENCING, ROCK BERMS AND OTHER
ITEMS AS SHOWN ON PLANS PRIOR TO ANY SOIL DISTURBING ACTIVITIES.

STORM WATER MANAGEMENT:

AN INTEGRAL PART OF THE SWPPP FOR THIS PROJECT INCLUDES THE EPIC SHEET,
ITEM 506, WACO DISTRICT WATERS OF THE US NOTES, WACO DISTRICT TYPICAL
APPLICATIONS FOR BEST MANAGEMENT PRACTICES, FORM 2118 TXDOT INSPECTION
FORMS, CONTRACTOR DAILY INSPECTION FORMS, MISCELLANEOUS GENERAL NOTES
ON ENVIRONMENTAL REQUIREMENTS, TXDOT EC STANDARDS, 2014 STANDARD
SPECIFICATIONS, TXDOT ROADWAY DESIGN DRAWINGS, SWPPP DESIGN AND WORKING
BMP DRAWINGS, SITE MANAGER DATA BASE, EMS STAGE GATE INSPECTIONS AND
THE WACO DISTRICT ENVIRONMENTAL FOLDERS. THE REQUIREMENTS OF THE TXDOT
EMS WILL BE FULLY IMPLEMENTED INCLUDING TRAINING REQUIREMENTS FOR
CONTRACTORS AND TXDOT STAFF.

STORM WATER POLLUTION
PREVENTION PLAN
PERMIT POSTING

Sign May be
Mounted Even -1
\\\\\\\ with Top of Post 4 T
=3¢ OF, e (Plus or Minus 2") SWPPP
S AN 25" Letter Height / |
", '.' ClearviewHwy-3-W |
P l' Font White |
S T R P /] Center of Sign
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Texas Department of Transportation
Waco District Office
Advanced Project Development
100 South Loop Drive
Waco Texas, 76704-2858
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No Permanent Installation Allowed.
Sign to be Removed After Project Completion.

OTHER EROSION AND SEDIMENT CONTROLS:

MAINTENANCE: — ALl FROSTON AND SFDIMFNT BFST MANAGEMENT PRACTICES (BMPS)
— WILL BE MAINTAINED IN GOOD WORKING ORDER PER THE ENVIRONMENTAL

NOTES, DETAILS AND STANDARDS INCLUDED AS PART OF THE PROJECT
PLANS AND CONTRACT DOCUMENTS. BMP REPAIRS WILL BE MADE AT THE
EARLIEST POSSIBLE DATE, BUT NO LATER THAN SEVEN CALENDAR DAYS
AFTER THE INSPECTION REPORT HAS BEEN COMPLETED AND I[MMEDIATELY
AFTER THE GROUND HAS DRIED SUFFICIENTLY TO ALLOW EQUIPMENT ACCESS.
BMPS DAMAGED BY THE CONTRACTOR WILL BE REPAIRED OR REPLACED
IMMEDIATELY. THE INSTALLATION AND REPAIR OF BMPS AT CREEKS AND
OUTFALLS WILL BE GIVEN PRIORITY.

TXDOT FORM 2118 INSPECTIONS TO SUPPORT TXR150000 AND 404 PERMITS
WILL BE CONDUCTED ON A SEVEN DAY INTERVAL ON THE SAME DAY OF

THE WEEK, UNTIL PERMITS ARE TERMINATED. THE CONTRACTOR WILL
PROVIDE DAILY BMP INSPECTION REPORTS ON WORK DAYS. STAGE GATE
INSPECTIONS AND OTHER BMP INSPECTIONS WILL BE CONDUCTED BY THE
DISTRICT AND AREA OFFICE STAFF BASED ON REQUIREMENTS OF THE
TXDOT ENVIRONMENTAL MANAGEMENT SYSTEM (EMS).

INSPECTION:

WASTE MATERIALS:

ANY WASTE MATERIALS GENERATED DURING CONSTRUCTION WILL
BE DISPOSED OF IN ACCORDANCE WITH EXISTING FEDERAL, STATE,
AND LOCAL LAWS.

HAZARDOUS WASTE (INCLUDING SPILL REPORTING):

N R T HAZAR : F RICATING PR T
ASPHALT PRODUCTS, OR CONCRETE CURING COMPOUNDS AND ANY ADDITIVES.
IN THE EVENT OF A SPILL WHICH MAY BE HAZARDOUS,
CLEAN-UP WILL BE DONE IN ACCORDANCE WITH FEDERAL, STATE, AND
LOCAL REGULATIONS. THE CONTRACTOR WILL MAINTAIN A LIST OF ALL
CHEMICALS AND WASTES REQUIRED FOR THE PROJECT; INCLUDING CHEMICALS
USED BY SUB-CONTRACTORS, AND WILL IMPLEMENT WRITTEN SPILL
PREVENTION AND CLEAN-UP PLANS.

SANITARY WASTE:
SANITARY WASTE FROM PORTABLE UNITS WILL BE COLLECTED BY A

LICENSED SANITARY WASTE MANAGEMENT CONTRACTOR.

OFF SITE VEHICLE TRACKING:

___ HAUL ROADS DAMPENED FOR DUST CONTROL
_X_ LOADED HAUL TRUCKS TO BE COVERED WITH TARPAULIN
_X_ EXCESS DIRT ON ROAD REMOVED DAILY
__ STABILIZED CONSTRUCTION ENTRANCE

REMARKS: __FURNISH ONE SW3P PERMIT POSTING SIGN AND SIGN SUPPORT AS DETAILED ON
THE SW3P SHEET. INSTALL THIS SIGN IN A LOCATION SELECTED BY
THE ENGINEER. THE SIGN AND SUPPORT SHOULD BE REMOVED UPON COMPLETION OF
THE PROJECT AND IS THE PROPERTY OF THE CONTRACTOR. THE PURCHASE OF THE
SIGN AND SUPPORT, INSTALLATION, RELOCATION(S) IF DETERMINED NECESSARY BY
THE ENGINEER AND REMOVAL AT PROJECT END WILL BE SUBSIDIARY TO ITEM 506.

SEDIMENTATION BASINS - SINCE THE AREA DISTURBED IS LESS THAN 10 ACRES,
PER OUTFALL LOCATION, A SEDIMENTATION BASIN IS
NOT REQUIRED.

=t Texas Department of
y 4 © zo6 Transportation

WACO DISTRICT

ST 0 RM WATER POLLUT/ON DIVG:NO FEDERAL AID PROJECT NO. ;%06
PREVENTION PLAN e
(W3R e




Connect the ends of the successive
reinforcement sheets or rolls a
minimum of 6 times with hog rings.

TxDOT for any purpose whatsoever.

domages resulting from its use.

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)

No warranty of any kind is made by
formats or for incorrect results or

of this standard to other

the "Texas Engineering Practice Act”.

4’ minimum steel or wood posts spaced at 6’ to 8'.
Softwood posts shall be 3" minimum in diameter or nominal 2" x 4".
Hardwood posts shall have a minimum cross section of 1.5" x 1.5"

Fasten fabric to the top strand of the wire using
hog rings or cord at a maximum spacing of 15",

posts using 4 evenly spaced staples
for wooden posts (or 4 T-Clips or

bottom in the upstream direction.

Backfill and hand tamp.

TEMPORARY SEDIMENT CONTROL FENCE

—G—

2"
[——
Filter fabric 3’ min. width. ‘b‘

Top of Fence —\ \

Backfill & hand tamp.

Attach the wire mesh and fabric on end

sewn vertical pockets for steel posts).

Place 4" to 6" of fabric against the trench
side and approximently 2" across the trench

Minimum trench size shall be 6" square.

Dozer tracks create track
to the slope contour.

imprints

90° Embed posts 18" min.

'
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TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by

DISCLAIMER:
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FLOW or Anchor if in rock.
—_—

GENERAL NOTES

Vertical tracking is required on projects where soil distributing activities have occurred
unless otherwise approved.

Perform vertical tracking on slopes to temporarily stabilize soil.

Provide equipment with a track undercarriage capable of producing |inear soil impressions
measuring a minimum of 12" in length by 2" to 4" in width by 1/2" to 2" in depth.

Do not exceed 12" between track impressions.

Install continous |inear track impressions where the minimum 12" length impressions are
perpendicular to the slope or direction of water flow.

SECTION A-A
HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL
Galvanized 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 moximum of 12 inches apart.
%’(@ Design
Division
I Texas Department of Transportation Standard
SEDIMENT CONTROL FENCE USAGE GUIDELINES TEMPORARY EROSION,
A sediment control fence may be constructed near the downstream perimeter SED IMENT AND WATER
of a disturbed area along a contour to intercept sediment from overland LEGEND P T N NTR ME A R
runoff. A 2 year storm frequency may be used to calculate the flow rate sedi + comtrol F OLLU IO CO OL E SU ES
. edimen ontro ence
to be filtered. FENCE & VERTICAL TRACKING
Sediment control fence should be sized to filter a maximum flow through C
rate of 100 GPM/FT2. Sediment control fence is not recommended to control EC ( 1 ) - ] 6
erosion from a drainage area larger than 2 acres. FILE: ecll6 oniTXDOT  [cxi KM [ows VP [owvere LS
© TxDOT: JULY 2016 CoNT [secT JoB HIGHWAY
REVISIONS 0833/ 03 051 FM 1637
DIST COUNTY SHEET NO.
WAC MCLENNAN 57




BEST MANAGEMENT PRACTICE (BMP) GENERAL NOTES

1. Prior to TxDOT allowing the Contractor to start construction, the Contractor will provide the required storm water and 404 permit documentation and support activities, including but not
limited to the following:

- Provide a Ilist of all chemicals, construction and waste products that will be generated, stored or brought upon TxDOT ROW. The list includes expected construction debris, sanitary
wastes, construction chemicals and petroleum products used or generated by the Contractor and sub-contractors. Along with the list, the Contractor will supply a spill prevention plan
and clean up procedures that will include each of these chemical products or generated waste.

- Provide in the construction schedule the necessary Iline items that will comply with the schedule and planning requirements of the storm water permit.

- Post the TxDOT storm water permit and any Contractor permits, per permit requirements.

- Provide copies of storm water permits for Contractor PSL(s). As new PSL(s) may be obtained for the project, provide copies of new or amended permits to TxDOT. The Contractor will
not disturb soil without the proper permits.

- Provide scale drawings of off ROW PSL’'s within one mile of the project, for field offices, borrow sources, plant sites or other uses.

- Provide permit information on any Contractor batch plants or concrete crushing plants to be located at a Contractor PSL(s) within one mile of the project Ilimits or boundaries. Copies
of the air and water permits are to be provided to TxDOT before materials will be used on the project. No asphalt or concrete batch plants or concrete crushing plants will be
located on TxDOT ROW.

- Provide a letter indicating a Contractor Responsible Person for environmental compliance (CRP) for the project, and maintain a CRP throughout the project duration.

- Provide all environmental documentation including certification of compliance and EMS training documents/certificates prior to starting work. The Contractor is to provide daily BMP

inspection reports that document all field BMPs needing repair or replacement. The Contractor is to clearly document specific BMPs needing repair and location each work day.
The Contractor is encouraged to be proactive in fixing BMPs without TxDOT direction.

- Provide documentation required for Waters of the US, Note #3 and submittals for [tem 496 bridge removal. Bridge removal methods submitted will follow all Waters of the US note
requirements. The Contractor is not to start construction within the Ordinary High Water Marks of any stream until receiving approval for stream channel construction methods from
TxDOT.

- Provide o written procedure for managing all chemicals and construction items placed in vertical containment structures. Also, provide methods to be used for the treatment
disposal, collection or release of storm water.

- Provide an estimated date by letter, for the submittal of marked up bridge drawings, indicating cut locations for any structural steel requiring cutting or torching of steel, coated
with lead contagining paints.

2. Place and maintain trash cans and portable sanitary facilities at locations where there is active construction. Worker generated trash and construction debris will be kept from being
transported by storm water and will be collected daily from the ground and routinely hauled from the work area.

3. Contractor will provide TxDOT copies of all correspondence with MS4s, TCEQ, EPA, DSHS and Corps of Engineers regarding activities on this project.

4. Contractor to conduct storm water inspections and develop SWPPP documents to support Contractor permits obtained for the project including PSL(s).

5. Contractor will maintain written documentation of locations of all portable sanitary facilities. The Contractor is required to document the location and disposition of all spills and

cleanups from portable sanitary facilities.

6. Contractor will not store chemicals on TxDOT ROW, unless chemicals are stored following all environmental and safety regulations. Fuels for construction equipment will not be stored
on TxDOT ROW.

7. The Contractor will store fuels and bulk chemicals on Contractor PSL(s) using a secondary containment method, such as double |ined tanks and/or free standing containment reservoirs made
of plastic or steel designed to hold bulk chemicals or drums.

8. The Contractor will not remove sediment controls without the prior approval of TxDOT, except for a sediment control that may back up water and cause safety or traffic problems.

SCALE = NTS SHEET 1 OF 10
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BEST MANAGEMENT PRACTICE (BMP) GENERAL NOTES

Any sediment controls removed by the Contractor must be re-installed before the next rainfall event or by the end of day, as approved in advance.

Vegetative buffer strips may be used in place of temporary sediment controls such as silt fences and rock filter dams. The amount of disturbed soil area will be Iimited to 1/3 of an
acre or less for a minimum of 50 feet of grassed ditch and 2/3 of an acre of disturbed soil for a minimum of 100 feet of grassed ditch.

Construction equipment found to be leaking oil, fuel or coolant will be immediately stopped, the leaking fluid collected and the equipment fixed. Equipment continuing to leak will be
removed from the project at no cost to TxDOT. Leaking fluids from equipment will be collected and removed from the project or PSL.

Earth berms or mounds typically used to stockpile topsoil and used in place of boundary silt fence will be seeded upon being constructed. Long term use of earth berms or mounds

will not be continued without establishing grass on the control.

The Contractor will inform TxDOT of new areas where soil will be disturbed to facilitate planning for new sediment controls. Areas of vegetated soil will not be disturbed by the
Contractor, unless adequate sediment controls can be installed before the next rainfall event. The Contractor will assist TxDOT in keeping an accurate set of working SWPPP drawings

that show the locations of all temporary sediment and erosion controls.

The Contractor will maintain an adequate amount of temporary sediment controls on hand at the field office or project staging area for critical SWPPP maintenance, including silt fence
(minimum of 200 feet) and rock / fabric for rock filter dams (minimum for 100 feet of Type III dams).

The requirement for BMP rock quantities on hand is waived for small projects for on and off system bridge installations. The Contractor having a BMP Subcontractor does not eliminate the
requirement for the Contractor to have the required silt fence and rock on hand, typically stored at the Contractor PSL.

Failure of a sub-contractor to complete storm water work on time will require the Contractor to start storm water sediment control work immediately and complete the work with high
priority, or be subject to stop work on the entire project.

Earth materials on roads as a result of soil ftracking will not be allowed to be transported off ROW in storm water. Soil or rock material found on roadways deposited from Contractor
equipment will be removed daily.
Unless approved, completed concrete curb inlets will not be blocked by sediment controls. The contractor will frequently sweep the completed or partially completed

roadway to keep sediment out of drainage pipes.
The Contractor will be responsible for proper dust control and will route construction traffic in a manner that minimizes dust generation.

Water for dust control will contain no pollutants, but may be non-potable from upland stock ponds. No quantity of water to be used for construction purposes may be taken from a 404
stream, prior to the proper authorizations or permits being obtained by the Contractor.

Contractor is to direct workers and sub-contractors to use portable sanitary facilities provided by the Contractor and not to trespass off ROW.

Contractor will provide written verification to TxDOT that earth borrow pits and disposal sources meet environmental and regulatory requirements, prior to use. Excavations will meet
all OSHA requirements and the current safety guidelines established for TxDOT Quarries and Pits.

Boundary silt fences that are terminated down slope, with one end being at the lowest elevation, will be installed with an L - hook to contain sediment. Boundary silt fences that are
installed on flat ground will have L-hooks on both ends.

Rock filter dams across ditches will be constructed where the rock filter dam ends are embedded within the ditch side slopes and ditch bottom. The top center elevation of the rock
filter dam will be at least 6 inches lower than the elevations on the rock filter dam ends.

Silt fence will be constructed in a U or V pattern across ditch lines and up the ditch side slope to keep storm water from flowing around the ends of the silt fence. Small silt fences
that do not adequately span the ditch and allows storm water around the end(s) will not be used. Where there is adequate space, large U pattern silt fences are preferred to facilitate

sediment collection and sediment removal with equipment.
Sediment controls (RFDs or silt fences) will be located along road ditches as marked on the SWPPP drawings. Modifications to the sediment control spacing will be adjusted during the

project based on sediment control effectiveness. The installation and maintenance of sediment controls at or near outfalls, where storm water leaves TxDOT ROW, takes persistent over
ditch line sediment controls.
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BEST MANAGEMENT PRACTICE (BMP) GENERAL NOTES

Storm water draining sheet flow over disturbed soil sloped towards the ROW property line, will be intercepted by a boundary silt fence typically installed with L-shaped ends.

For ditch grading and shoulder up work, the Contractor is Ilimited during good weather to remove up to one mile (limited to five acres of disturbed s

Sediment controls damaged by the Contractor, as defined by permit, must be fixed or replaced immediately upon discovery.

Notches in silt fences are not typically allowed. Specific silt fences that back up water onto lanes of traffic may be notched if approved.

oil) of ditch line sediment controls;
on one side of the roadway. Outfall controls cannot be removed during this activity. Ditch Iine controls must be replaced upon completion of work and before the next rain event.

For silt fence maintenance, the Contractor will leave approximately 4 inches of deposited sediment up stream of silt fences and not over excavate around silt fences or rock filter dams.

The Contractor will inform TxDOT of new construction areas and where soil is planned to be disturbed. Sediment controls will be installed at outfalls prior to the Contractor beginning

soil disturbing activities up slope from the outfall.

Water from concrete saw cutting, concrete grinding and concrete coring activities; or fine materials from concrete chipping and salvage will not be allowed to enter storm drains or

enter streams.

Storm water containing suspended sediment and turbidity needing to be removed from excavations or low areas will be pumped or gravity drained through vegetated buffer strips

minimum) or placed in ditches with temporary sediment controls, prior to the water being discharged into a stream.

(50 foot

Uncontaminated water from natural groundwater seepage, springs, foundations and drains that does not contain suspended sediment or any pollutants may be discharged without storm water

controls.

Lime or cement if spilled in ditches or outside the defined limits of application is considered a pollutant and will be excavated and removed the same day, to avoid contaminating
streams.

If located along the project ROW, RAP stockpiles will be located where there is a minimum 100 feet of vegetative buffer strip before storm water will reach a stream. RAP will not be
used as a construction material within the Ordinary High Water Marks of a stream channel of a 404 designated stream.

If allowed on the project, concrete truck wash out areads will have adequate volume to allow 12 inch freeboard for rain and will be lined with 6 mils of plastic. No concrete will be
stored higher than the 12 inch freeboard. Cleaning of truck chutes and equipment does not constitute concrete truck wash out and this activity may be completed at the concrete placement
location. Wash out areas will not be located closer than 50 ft from down slope inlets or stream channels.

For outfalls near stock ponds closer than 50 foot from disturbed soil at the ROW Iine, redundant sediment controls will be provided, typically a combination of rock filter dam and a

silt fence constructed in line of the flow.

Earth stockpiles will utilize silt fence sediment controls, positioned on the low end of the stockpile drainage area with L-hooks or silt fence installed around the entire stockpile.

Sediment controls including rock filter dams and silt fences will not be installed across any 404 streams. Sediment controls at 404 streams will be

entering the stream from the banks and around structures/culverts, and will allow free flow of storm water to pass through the ROW without being dammed by any sediment

controls. Remove loose materials from stream channels prior to each rain event.

Sediment controls for non-404 streams may be constructed across the drainage channel in unlimited locations. It is appropriate to use sediment cont
streams for non-404 streams when flow velocities are high. Remove loose material from stream channels prior to each rain event.

Incomplete drainage pipe installation across the roadway does not remove the requirement for having sediment controls around the ends of the pipe.
sediment controls should be installed over and around the terminated end and along each side of the banks as soon as construction on the pipe has be
from stream channels prior to each rain event.

Safety end / headwall construction temporarily will require the removal of part of the sediment control placed over and around the pipe end. Retain

positioned to limit sediment

rol details typically used for 404

To stay within permit requirements,

en completed. Remove

in place as much functioning sediment

loose material

control as possible. Replace the silt fence over and around the top of the pipe, immediately upon concrete placement and form removal. Do not remove culvert sediment controls that
disturbed soil areas are

cannot be replaced before the next rain event. Sediment control at the ends of culverts must be in place and available for any rain event until the
re-vegetated.
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BEST MANAGEMENT PRACTICE (BMP) GENERAL NOTES

Between the Ordinary High Water Marks of a 404 stream channel, the Contractor will disturb only the minimum amount of stream channel that is necessary to complete the work.

Rock riprap for erosion control does not replace the requirements to maintain sediment control until vegetation is re-established. Replace sediment controls immediately after
installing erosion rock.

At the direction of TxDOT, sediment deposited into existing and new culverts will be removed subsidiary to Item 506. Sediment to be removed is either pre-existing material before
construction starts or sediment generated as a part of this project.

Provide treated 2X4 cross bracing for rectangular inlet silt fence, subsidiary to Item 506.

Loose or granular earth materials will not be used to repair silt fence undercuts. Silt fence undercut repairs will be conducted with well compacted soils or the silt fence will
be reset in a nearby location.

Silt fence steel T posts of approximately 1.25 pounds per foot are allowed at a spacing of 8 feet or less. Silt fence steel T posts between approximately 1.25
pounds per foot and 0.85 pounds per foot are allowed for T post spacing of 5 feet or less.

Silt fence to be used to slow the flow of storm water down slopes will be positioned approximately horizontal (on the contour) with L hooks on the ends and |imited to approximately
200 feet in length. Multiple sections and levels of silt fence may be required in addition to temporary / permanent erosion control flumes.

Soil retention blankets will be installed rolled down the slope with the small dimension side embedded ot the top of slope, unless recommended otherwise by the manufacturer. Excess
grass, rocks, trash, debris or clods will be removed before seeding and installing soil retention blankets. Al'l installations will be by the manufacturer recommendations. Contractor
equipment, including tractor mowers will be kept off areas with soil retention blankets until the grass is established.
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EDGE OF

PAVEMENT————\\\

N e e
R.O.W. LINEJ

BEST MANAGEMENT PRACTICE (BMP) #1

FOR NON-404 STREAMS ONLY ~ SEDIMENT CONTROL AT EXIT OF CULVERT

N e —

EDGE OF

PAVEMENT—\

A 0 00

(m-
(m-
(-
(-
m-

N é e
N

o o N

R.O.W. LINE—

BEST MANAGEMENT PRACTICE (BMP) #2

FOR NON-404 STREAMS ONLY ~ SEDIMENT CONTROL AT EXIT OF CULVERT

SEDIMENT CONTROL FENCE

ROCK FILTER DAM (TY 3)

Goon)
{(SCF)
ROCK FILTER DAM (TY 2)
.
—_

DIRECTION OF FLOW

NOTES:

(D EXTEND SILT FENCE SO STORM WATER
DOES NOT GO AROUND THE ENDS. USE
L-HOOKS ON ENDS AS REQUIRED.

C)EXTEND ROCK FILTER DAM SO STORM
WATER DOES NOT GO AROUND THE ENDS.

{(SCF)
/\ I
@F/

ya— LN

R. 0. W. LINEJ

BEST MANAGEMENT PRACTICE (BMP) #3

FOR 404 OR NON-404 STREAMS ~ SEDIMENT CONTROL AT EXIT OR ENTRANCE OF CULVERT

EDGE OF EDGE OF
PAVEMENT—\ PAVEMENT—\
(o) (er)
/ {5CF) \ / (SCF) \
I I
T CLEAN OUT DISTURBED T
S SOILS FROM CULVERT AND
WINGWALL CONSTRUCTION
O 0 0 g g g d a O 0 0 0 d [m =] [m =Y

9:0 ©:0 o

@>— ®

R.O.W. LINE—

BEST MANAGEMENT PRACTICE (BMP) #4

FOR 404 OR NON-404 STREAMS ~ SEDIMENT CONTROL AT EXIT OR ENTRANCE OF CULVERT
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EDGE OF

PAVEMENT—\

EDGE OF

PAVEMENT—\

DITCH LINE —RFD )=

\
—yr—"
u) T
NI CLEAN OUT DISTURBED
ESTABLISH RFD WINGWALL CONSTRUCTION
LOW POINT ——
O 0 0 g g a d LIIJ/

R.O. W. LINEJ

BEST MANAGEMENT PRACTICE (BMP) #7

FOR NON-404 STREAMS ONLY ~ SEDIMENT CONTROL AT ENTRANCE OF CULVERT

/ (ééE) \ / (E;E) \
[u] a0 0 g ﬂ ﬂ [u] [wi =Y
ad ~ ad -EOR@ ~
(EEE) Gr o)
R. 0. W. LINE———a//l R. 0. W. LINE———~//l
BEST MANAGEMENT PRACTICE (BMP) #5 BEST MANAGEMENT PRACTICE (BMP) #06
FOR NON-404 STREAMS ONLY ~ SEDIMENT CONTROL AT EXIT OF CULVERT FOR NON-404 STREAMS ONLY ~ SEDIMENT CONTROL AT EXIT OF CULVERT
EDGE OF
PAVEMENT
\/\;
\ 1 ~
_ } j @
=G /, @®
ORDINARY HIGH
SOILS FROM CULVERT AND HIGH BANK WATER MARK HIGH BANK

\\? -

R.O.W. LINE—

BEST MANAGEMENT PRACTICE (BMP) #8

FOR 404 STREAMS ~ SEDIMENT CONTROL DURING PROJECT CLEARING AND GRUBBING

<or)
(sCF) SEDIMENT CONTROL FENCE

ROCK FILTER DAM (TY 2)
ROCK FILTER DAM (TY 3)

—_— DIRECTION OF FLOW

NOTES:

() PROVIDE OVERLAP OF SILT FENCE
WITH ROCK FILTER DAM.

@USE SILT FENCE L-HOOKS ON ENDS
TO BLOCK STORM WATER SEDIMENT
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Nl @

| \ /

S x
G%) STOCKPILE AREA ___\\p

CONSTRUCTION
/ \ EXIT \
VN L

{SCF)

<o)
—~ EDGE OF —~— —~—=— [ [ —~—

NN

BEST MANAGEMENT PRACTICE (BMP) #9

STOCKPILE SEDIMENT CONTROL

EDGE OF _///
\\\\__ PAVEMENT
EXISTING

CULVERT

NEW BRIDGE CLASS

CULVERT EXTENSIONS
[ L
o (S
wv (%]

(<or)
&)
SOIL LINE /
OVER CULVERTS

BEST MANAGEMENT PRACTICE (BMP) #10

FOR 404 OR NON-404 STREAMS ONLY ~
SEDIMENT CONTROL AT PHASED CONSTRUCTION OF BRIDGE CLASS CULVERTS

TOP OF FRONT SLOPE———ﬁ\\\

& oF DITCH———W\\L_

TOP OF BACK SLOPE————\\\

R. 0. W. LINE———J//l

BEST MANAGEMENT PRACTICE (BMP) #11

BOUNDRY SEDIMENT CONTROL ~ BOTH ENDS OF CONTROL TERMINATED UP SLOPE

& oF CHANNEL————\\W
1
—_— \

LIMITS OF CHANNEL

|
LIMITS OF CHANNEL ;
}

SN Lo ] NN

| (3¢P)

R.O.W. LINE—

BEST MANAGEMENT PRACTICE (BMP) #12

BOUNDRY SEDIMENT CONTROL ~ BOTH ENDS OF CONTROL TERMINATED DOWN SLOPE

D
|

SEDIMENT CONTROL FENCE

ROCK FILTER DAM (TY 2)

ROCK FILTER DAM (TY 3)

GD
.
—_—

DIRECTION OF FLOW

NOTES:

() START SEDIMENT CONTROL AT LOCATION
SO ALL STORM WATER WITH SEDIMENT
IS COLLECTED

(} ROCK FILTER DAMS OR EARTH/GRASSED
EMBANKMENTS CAN BE SUBSTITUTED AS

DIRECTED.

@ PROVIDE A

SMOOTH TRANSITION FROM

THE INVERT ELEVATIONS BETWEEN

CULVERTS.
EXCAVATED

REMOVE LOOSE SOIL FROM
AREA BETWEEN CULVERTS.

C)PROVIDE AND INSTALL PNEUMATICALLY
PLACED CONCRETE ON THE DITCH BOTTOM
AND SIDE SLOPES BETWEEN TEMPORARY
TERMINATIONS BETWEEN OLD AND NEW

CULVERTS.

PNEUMATICALLY PLACED

CONCRETE WILL BE PLACED TO THE

HEIGHT OF

THE LARGEST CULVERT ON THE

DITCH SIDE SLOPES; AND TO A LIMIT
10 FEET OUTSIDE THE LOCATION OF BMPS

ALONG THE

DITCH BOTTOM. CEMENT

STABILIZED SAND MAY BE SUBSTITUTED
FOR PNEUMATICALLY PLACED CONCRETE,
IN AREAS WHERE INSTALLATION WORKS
AND AT THE OPTION OF TXDOT.
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| 50°
| FULLY GRASSED DITCH

DISTURBED AREA OF 1/3
ACRE OR LESS WITH A

Ww WW FULLY GRASSED DITCH
SLOPE OF LESS THAN 3%

—_—
oon)
(SCF)

SEDIMENT CONTROL FENCE

AR 7% / 22 e oinECT o0 of fLon
U \’ L=y Y V=

(@ FOR H DIMENSIONS LESS THAN 1.5

SILT FENCE MAY NEED TO BE NOTCHED
AS SHOWN IN VIEW A-A.

ADD EXTRA
POSTS AT NOTCH.

@ BMP #14 MAY BE USED AT CROSS
LU vy, AR
wwm%W%WwT@V%W 7 7 /
IR A0 B A A I AR T /; . L o
|

DRAINAGE STRUCTURES AS DIRECTED.
| 100 R. 0. W. LINE———H//I

FULLY GRASSED DITCH
DISTURBED AREA OF GREATER THAN 1/3

BEST MANAGEMENT PRACTICE

ACRE BUT LESS THAN 2/3 ACRE WITH A
(BMP) #13 SLOPE OF LESS THAN 3%
USE OF VEGETATIVE BUFFERS IN PLACE OF TEMPORARY SEDIMENT
CONTROLS SUCH AS SILT FENCE AND ROCK FILTER DAMS

EDGE OF
/ EDGE OF
ROADWAY ROADWAY
—~—~—

(ort)
) GD b

| —t Texas Department of Transportation
| 4
L
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W W\W FULLY GRASSED DITCH

)

\\
\.
/.
\

</
<!
<

éél

&\——EXCAVATION AREA WITH DIRECTION OF FLOW

SEDIMENT LADEN STORM

WATER TO BE RENOVED——“\\V

SEDIMENT CONTROL FENCE

—_

Goon)

{SCF)
ROCK FILTER DAM (TY 2)
D e

ROCK FILTER DAM (TY 3)

DOWN SLOPE
CREEK

=
¢
<
=
<
50" MIN

VEGETATION
BUFFER

CONTAINMENT AREA

(D PUMPED STROM WATER FROM AN
EXCAVATION AREA SHOULD BE
- L DISCHARGED I[N A 50° VEGETATIVE
\V M/ BARRIER OR THROUGH TWO TEMPORARY
A\ SEDIMENT CONTROLS BEFORE ENTERING

TRUCK A 404 STREAM.

DRIVE

@ FOR LANDOWNER STOCKPONDS WITHIN 50°
v OF THE RIGHT OF WAY LINE, PROVIDE

[PumP |
O~
SAND BAGS TO
s O HOLD PLASTIC \ : /
0 IN PLACE

T
Q
=
o
a
/ O o o - W/ v REDUNDANT SEDIMENT CONTROLS AT THE
32 v \/ CONVEYANCE OF THE POND. MINIMUM OF
v Vo Vv Vo © TWO SEDIMENT CONTROLS.
\ v
IMPERMEABLE O] Z §m 5 v % (®) WHEN CONTAINMENT AREA REACHES 1°
PLASTIC SHEETING Vv V oy 358 OR z W/ FREEBOARD, DISCONTINUE WASHOUT
N @ \V v PLACEMENT AND REMOVE MATERIAL
vV v Vv v " w%gm v V UPON SOLIDIFICATION.
Vo VoY ” v @ EACH TIME SOLIDIFIED MATERIAL IS
v REMOVED REPLACE PLASTIC SHEETING.
—_— .
mh e A
DOWN SLOPE —~ 404 STREAM _
BEST MANAGEMENT PRACTICE (BMP) #15 BEST MANAGEMENT PRACTICE (BMP) #1606
CONCRETE TRUCK WASHOUT AREA PUMPED STORM WATER SEDIMENT CONTROLS ()
DRILL HOLE
FOR POST
L ANDOWNER
STOCK POND
SEE DETAIL A
DETAIL A HORIZONTAL INLET
@ 7 _AND CONCRETE RIPRAP
/’
=<
<t
=
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MIN.STREAM DISTURBANCE |

)

DIRECTION OF FLOW

SEDIMENT CONTROL FENCE

\ AN AN aD; ROCK FILTER DAM

- X — X SECURITY FENCING

0|

S

)

X

(D HAY BALES MAY BE SUBSTITUTED
FOR SILT FENCE OVER THE STREAM
CROSSING.

(® CROSSING WILL BE AS PER

—~—~—~ —~—~ REQUIREMENTS OF THE WATERS
OF THE US GENERAL NOTES.

X
&/
ORDINARY HIGH >(t;)® @E (3 INSTALL SILT FENCE SLIGHTLY UP
(%] w
X
X
|

e

WATER MARK FROM OHW MARK FROM R.O.W. TO
R.O.W.

T~ T~ T~ “TT~—>=— R.0.W. LINE

USE SILT FENCE L-HOOKS ON LEVEL OR
DOWN SLOPING ENDS TO BLOCK STORM
WATER SEDIMENT

’_\/\/\/ (® INSTALL LARGE V OR U SHAPED BMP'S

X X >§,\ X X X FROM ABUTMENT AS SHOWN. [F THERE

X X X (scr)
/szp\ @F/ \SEF/ IS STEEP DITCH CONDITIONS DECREASE

SPACING AND CONSIDER RFD’S. ADD

NS )
~ Y ADDITIONAL BMP'S IF GRADE IS STEEP
~ Ve OR IF FLOW IS HIGH.
\ } / STORM WATER

DIVERSION
BERM (TYP)

BEST MANAGEMENT PRACTICE (BMP) #19

TYPICAL 404 STREAM CROSSING (SEDIMENT CONTROL AT CROSSING)

®

X

X X

R.O.W. LINE

_—— _—— _—— -— R.O.W. _—— _—— _—— _—— _—— _—— _—— _—— _——
(ort)
SCF SCF
N = — — AD < REQUIRED(@ «
\ / \ / S \
o ~
=
BMP @ 300’ MAX FROM Q Q BMP @ 300’ MAX FROM
' ABUTMENT IS REQUIRED IF — | ABUTMENT IS REQUIRED IF
SOIL IN DITCHES IS 5 5 SOIL IN DITCHES IS
DISTURBED. = ©0 S| DISTURBED.
5 5
m [an]
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