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Control: 3544-04 Sheet
County: Bexar

Highway: SHO211

2014 Specification Book (Revised August 4, 2022)

The scope of this work assigned under this contract will include traffic signal modifications.

The quantities included in this project proposal are only to be used in the determination of the
low bidder. They are not to be used in determining the quantity of materials to be ordered for
work under this contract.

Prior to beginning activities required under each work order, the contractor shall attend a “pre-
work meeting” with TXDOT representatives. This meeting will be arranged by TxDOT and is
intended to provide the contractor with an outline of the proposed work procedures and discuss
plans for performing the work in a manner that will provide for the safe passage of traffic at all
times.

All work will be performed in accordance to the standards and specifications found in these
plans or as directed by the Engineer.

The following list of some of the telephone numbers of the utility locators for various utilities
that may be encountered.

City Public Service 978-3500
Southwestern Bell Telephone 1-800-828-5127
Time Warner Cable System 352-4672

San Antonio Water System 704-7297 or 227-6143
Bexar Metropolitan Water 354-6527

Valero Gas 349-7555

AT&T 1-800-252-1133

One Call Utility Locators 1-800-545-600

In preparing holes for posts and/or foundations, the contractor shall exercise care to not rupture
existing drainage structures, electrical conduits, public utilities, etc.

Sign types for which details are not shown in the plans shall conform to the “Texas MUTCD”.
Contractor shall submit daily work reports at the end of each day’s operation.
The Contractor shall use materials from pre-qualified producers as indicated on the material

producers list maintained by the Construction Division (CST) of the Texas Department of
Transportation (TxDOT).
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Control: 3544-04 Sheet
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—General--

Contact the Engineer or the City when construction operations are within 400 feet of a signalized
intersection to determine/verify the location of loop detectors, conduit, ground-boxes, etc.

Repair or replace any signal equipment damaged by construction operations. The method of
repair or replacement shall be pre-approved and inspected. Depending on the type and extent of
the damage, the Engineer reserves the right to perform the repair or replacement work and the
Contractor will be billed for this work.

City of San Antonio: (210) 207-8642
City of New Braunfels: (830) 221-4049

Any materials removed and not reused and determined to be salvageable shall be stored within
the project limits at an approved location or delivered undamaged to the storage yard as directed.
Deface traffic signs so that they will not reappear in public as signs.

Any sign panels that are adjusted or removed and replaced, shall be done the same workday
unless otherwise approved. This work shall be considered subsidiary to Item 502.

Notify the Engineer at least two weeks prior to a proposed traffic pattern change(s) that will
require a revision to traffic signals.

Hurricane Evacuation

Hurricane Season is from June 1 thru November 30. As the closest metropolitan city inland from
the Texas Coast, the City of San Antonio is a major shelter destination during mandatory
hurricane evacuations. As such, planned work zone lane or road closures may be restricted
and/or suspended during mandatory hurricane evacuation operations. The District will coordinate
these restrictions at a minimum H-120 from any projected impact to the Texas Coast.

No time charges will be made if the Engineer determines that work on the project was impacted
by the hurricane.

The Engineer may order changes in the Traffic Control Plan to accommodate evacuation traffic,
and may suspend the work, all or in part, to ensure timely completion of this work. All work to
implement changes in the Traffic Control Plan will be paid through existing bid prices or through
Item 9.5, Force Account. However, the Department will not entertain any request for delay
damages, loss of efficiency that may be attributed to the restriction or suspension of road or lane
closures, or to changes in the Traffic Control Plan.

Submit locate request for SAWS water and sewer to TXDOTlocates@saws.org.
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Control: 3544-04 Sheet
County: Bexar

Highway: SHO211

In accordance with the Underground Facility Damage Prevention Act (One Call Bill) the phone
number for a utility locator is 811. It is the Contractor's responsibility to plan for utility locators
as needed.

Underground utilities owned by the Texas Department of Transportation may be present within
the Right-Of-Way. Call or email the TxDOT offices listed below 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 incurred to the above-mentioned utilities
when working without having the utilities located prior to excavation.

For signal and ITS locates call TransGuide at 210-731-5136 or email sat_its_locates@txdot.gov
for ITS locates and signal.request@txdot.gov for signal locates.

Contractor questions on this project are to be addressed to the following individual(s):
District Traffic Engineer, Eduardo L. Villalon, P.E., CFM
eduardo.villalon@txdot.gov

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

—Item 5—
When working near aerial electrical lines or utility poles, comply with Federal, State and local
regulations.

Prevention of Migratory Bird Nesting

It is anticipated that migratory birds, a protected group of species, may try to nest on bridges,
culverts, vegetation, or gravel substrate, at any time of the year. The preferred nesting season for
migratory birds is from February 15 through October 1. When practicable, schedule construction
operations outside of the preferred nesting season. Otherwise, nests containing migratory birds
must be avoided and no work will be performed in the nesting areas until the young birds have
fledged.

Structures

Bridge and culvert construction operations cannot begin until swallow nesting prevention is
implemented, until after October 1 if it’s determined that swallow nesting is actively occurring,
or until it’s determined swallow nests have been abandoned. If the State installed nesting
deterrent on the bridges and culverts, maintain the existing nesting deterrent to prevent swallow
nesting until October 1 or completion of the bridge and culvert work, whichever occurs earlier.
If new nests are built and occupied after the beginning of the work, do not perform work that can
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interfere with or discourage swallows from returning to their nests. Prevention of swallow
nesting can be performed by one of the following methods:

1. By February 15 begin the removal of any existing mud nests and all other mud placed by
swallows for the construction of nests on any portion of the bridge and culverts. The Engineer
will inspect the bridges and culverts for nest building activity. If swallows begin nest building,
scrape, or wash down all nest sites. Perform these activities daily unless the Engineer determines
the need to do this work more frequently. Remove nests and mud through October 1 or until
bridge and culvert construction operations are completed.

2. By February 15 place a nesting deterrent (which prevents access to the bridge and culvert by
swallows) on the entire bridge (except deck and railing) and culverts. This work is subsidiary to
the various bid items.

No extension of time or compensation payment will be granted for a delay or suspension of work
caused by nesting swallows.

Provide a non-intrusive back-up alarm system on all heavy equipment used in close proximity to
residential areas. This item is subsidiary to various bid items.

Excavation within 5 feet of an existing CPS Energy pole will require pole bracing. Contact CPS
Energy utility coordination to request pole bracing (Customer Engineering 210-353-4050). The
estimated duration for the pole bracing process is approximately 10 to 15 weeks.

—Item 6--
Steel Wrapped or Asbestos Utility Lines:

Existing steel wrapped natural gas and/or asbestos cement (AC) water lines that will no longer be
in service are usually abandoned in place (AIP). However, if any of these lines have to be
removed for whatever reason (in the way of other construction, to make tie-ins, etc.), comply
with Item 6.

If removal of AC water lines is included in the construction contract, then notify the Engineer of
proposed dates of removal of the AC water lines in accordance to Item 6. Excavate to the top of
the AC water line to allow a separate contractor hired by the State to remove the AC water line.
The excavation for the AC water line removal is subsidiary to the work that created the need for
the removal (excavation for structures, roadway, a new line, tie-ins, etc.).

—Item 7--

The total disturbed area within the project is anticipated at less than one (1) acre. Due to this
type of construction, the project qualifies for exclusion under the Construction General Permit
(CGP) issued by the Texas Commission on Environmental Quality (TCEQ). However, should
the sum of the Engineer’s anticipated disturbances and the Contractor’s (On ROW and off ROW)
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PSL’s equal or exceed the one (1) acre threshold; both TxDOT and the Contractor have project
responsibilities under the CGP that reverts to non-exclusion status. Obtain approval for all non-
depicted areas of disturbance that increases the initial soil and vegetation disturbed area
estimates before work starts at these locations.

No significant traffic generators events identified.

—Item 8-
Working days will be computed and charged in accordance with Article 8.3.1. Standard Day
work week.

Create and maintain a Bar Chart schedule.

—Item 9--

When approved, provide uniformed, off-duty law enforcement officers with marked vehicles
during work that requires a lane closure. The officer in marked vehicles shall be located as
approved to monitor or direct traffic during the closure. The method used to direct traffic at
signalized intersections shall be as approved. Additional officers and vehicles may be provided
when approved or directed.

Complete the daily 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.

Show proof of certification by the Texas Commission on Law Enforcement Standards.

All law enforcement personnel used in Work Zone Traffic Control shall be trained for
performing duties in work zones and are required to take “Safe and Effective Use of Law
Enforcement Personnel in Work Zones” (Course #133119) which can be found online at the
following site: www.nhi.thwa.dot.gov

Certificates of completion should be available to all who finish the course. These should be kept
by the officers to substantiate completion when reporting to the work site.

Minimums, scheduling fees, etc. will not be paid; Owner will consider paying cancellation fees
on a case-by-case basis.

—Item 500--
"Materials on Hand" payments will not be considered in determining percentages for
mobilization payments.

--Item 502--
General

General Notes Sheet E
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In addition to providing a Contractor's Responsible Person and a phone number for emergency
contact, have an employee available to respond on the project for emergencies and for taking
corrective measures within 2 hours or within a reasonable time frame as specified by the
Engineer.

Avoid placing stockpiles, equipment, and other construction materials within the roadway’s
horizontal clear zone or at any location that will constitute a hazard and will endanger traffic. If
a stockpile is placed within the clear zone, address in accordance with the TMUTCD.

If Nighttime work is required and work is not behind positive barrier then full Class 3 reflective
gear is required to be worn by all workers, hard hat halos are required to be worn by the flaggers
at flagging stations, TY III barricades are required to be spaced at 500 ft, and a mandatory night
work meeting is required.

Access to adjoining property must be maintained at all times.
Barricades, Signs, and Traffic Control Devices

When advanced warning flashing arrow panels and/or changeable message sign is specified,
have one standby unit in good condition at the job site. Standby time shall be considered
subsidiary to the bid item.

After written notification, the time frame is provided on the Form 599 to provide properly
maintained signs and barricades before considered in non-compliance with this item.

Lane and Ramp Closures and Detours

Notify the Engineer in writing 10 business days in advance of any temporary or permanent lane,
ramp, connector, etc. closures/detours, restrictions to lane widths, alterations to vertical
clearances, or modifications to radii. Any other modifications to the roadway that may adversely
affect the mobility of oversized/overweight trucks also require 10 business days advance written
notice to the Engineer. At least one lane must always remain open.

At no time shall two consecutive intersecting roadways be closed at one time during
construction.

Unless otherwise noted in the plans and/or as directed by the Engineer, daily lane closures shall
be limited according to the following restrictions:

No lane closures will be permitted for the following dates and/or special events:
Between December 15 and January 1

Fiesta Week and Sales Tax Holidays (Bexar County Only)

Wednesday before Thanksgiving thru the Sunday after Thanksgiving
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Control: 3544-04 Sheet
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Saturday and Sunday before Memorial Day and Labor Day

Saturday or Sunday when July 4 falls on a Friday or Monday

Election days (Bexar County Only)

During major events at the AT&T Center (Spurs home games, Rodeo, concerts, etc.)
Alamodome, and/or Convention Center (Bexar County Only)

Good Friday thru Easter Monday

Traffic Signals

There are traffic signals at the intersection of SH 211 and Lambda Dr. Always keep the signals
in operation except when necessary for specific installation operations, including any
modifications to existing signal heads to always maintain clear visibility. Adjustment of any
signal head will be subsidiary to Item 502. When it is necessary for a signal to be turned off, or
when left-turn lanes are closed, hire oft duty police officers to control the traffic until the signals
are back in satisfactory condition.

Coordinate with the appropriate entity (City of San Antonio, City of New Braunfels, etc.) or
TxDOT when left-turn lanes are closed and/or for signal timing revisions as necessary.

Hauling

The use of rubber-tired equipment will be required for moving dirt or other materials along or
across pavement surfaces. Where the contractor desires to move any equipment not licensed for
operation on public highways, on or across pavement, they shall protect the pavement from
damage as directed/approved by the Engineer.

The Contractor shall keep the roadway clean and free of dirt or other materials during hauling
operations. If the Contractor does not maintain a clean roadway, they shall cease all construction
operations, when directed by the Engineer, to clean the roadway to the satisfaction of the
Engineer.

—Item 506--

The Storm Water Pollution Prevention Plan (SWP3) consists of temporary erosion control
measures needed and provided for under this Item. The disturbed area is less than one acre and
use of erosion control measures is not anticipated. If physical conditions encountered at the job
site require necessary controls, BMP installation, maintenance, and removal will be paid as extra
work on a force account basis per Articles 4.4 and 9.7. An Inspector will perform a regularly
scheduled SW3P inspection every 7 calendar days if erosion control measures are installed .

Failure to address items noted on the SW3P inspection report within two report cycles may result
in the Department stopping all construction operations, exclusive of time charges, or withholding
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that month’s estimate until the SW3P deficiencies are corrected unless the Engineer determines
that the area is too wet to correct SW3P deficiencies.

Failure to correctly maintain daily monitoring reports and submitting to TxDOT on a
daily/weekly basis may result in the monthly estimate being withheld.

—Item 618--

It might be necessary to cut concrete for placement of conduit. Saw cut existing concrete,
remove the concrete from the steel reinforcement (bars or fabric) and bend the steel to install the
conduit. After the conduit has been placed, bend the steel back to its original position and back-
fill the trench with an approved concrete. This work is subsidiary to this Item.

The conduit depth for illumination under the City of San Antonio streets is 36 inches.

—Item 644--
The wedge anchor system shown on State Standard Sheet SMD (TWT) is not allowed.

Triangular Slipbase Systems with set screws are not allowed.

—Item 666--
Use TY II markings (vs. an acrylic or epoxy) on asphalt surfaces as the sealer for the TY [
markings, unless otherwise approved by the Engineer.

—Item 672--

Place all adhesive material directly from the heated dispenser to the pavement. Do not use
portable or non-heated containers. Use adhesive of sufficient thickness so that when the marker
is pressed into the adhesive, 1/8" or more adhesive will remain under 100% of the marker. The
adhesive should extend not less than 1/2" but not more than 1 1/2" beyond the perimeter of the
marker.

—Item 677--
Obtain approval before using the mechanical method for the elimination of existing
thermoplastic pavement markings.

—Item 680--
Furnish and install all required materials and equipment necessary for the
complete and operating traffic signal installation at the following

intersections: SH 211 and Lambda Dr.

Connect all field wiring to the controller assembly into the polyphaser. The Signal Shop
representative will assist in determining how the detection cables are to be connected, and will
also program the controller for operation, hook up the malfunction management unit (MMU) or
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conflict monitor, detector units, and other equipment, and turn on the controller. Have a
qualified technician on the project site to place the traffic signals in operation.

Use LED lamps from the prequalified material producer lists as shown on the Texas Department
of Transportation (TxDOT) — Construction Division’s (CST) material producer list. Category is
“Roadway Illumination and Electrical Supplies.” under item 610. No substitutions will be

allowed for materials found on this list.

Demonstrate that the field wiring is properly installed. Install the electrical equipment in a neat
and workmanlike manner.

Use the following wiring sequence when connecting signal sections to the cabinet:

Conductor No. | Base Color | Tracer Color Signal Face
1 Black Yellow Ball
2 White Neutral
3 Red Red Ball
4 Green Green Ball
5 Orange Yellow Arrow
6 Blue Green Arrow
7 White Black Spare

All existing signal equipment with the exception of the signal controller and related equipment
become the property of the Contractor. Deliver the controller and related equipment to the Signal
shop, located at 4615 NW Loop 410 (corner of IH 410 and Callaghan Road) in San Antonio,
Texas or to the Area Office as directed.

Use qualified personnel to respond to and diagnose all trouble calls during the thirty-day test
period. Repair any malfunction to Contractor-supplied signal equipment. Provide to the
Engineer a local telephone number, not subject to frequent changes and available on a 24-hour
basis, for reporting trouble calls. Response time to reported calls must be less than 2 hours.
Make appropriate repairs within 24 hours. Place a logbook in the controller cabinet and keep a
record of each trouble call reported. Notify the Engineer of each trouble call. Do not clear the
error log in the conflict monitor or MMU during the thirty-day test period without approval.

Integrate the proposed traffic signal(s) into the existing Advanced Traffic Management System
(ATMS) as shown on the plans. Centracs ATMS software, which utilizes Econolite controllers,
is currently in use in the San Antonio District. Provide controllers on this project that fully
communicate with the existing ATMS software.

This project includes the installation of at least one cellular modem at the location(s) specified in
the plans. Cellular modem(s) and power supply(s) will be furnished by the department. Provide

General Notes Sheet I
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all materials not supplied by the department necessary for the cellular modem installation. All
materials provided by the contractor must be new unless otherwise shown on the plans.
Equipment provided by the department shall be stored by the department for pick up at the
TxDOT San Antonio TransGuide Office, 3500 NW Loop 410 San Antonio, TX 78229. Prevent
damage to all cellular modem components supplied by the department. Replace any component
that is damaged or lost during transportation or installation at the contractor’s expense. Verify
operation of the cellular modem(s) together with operation of its links; demonstrate that data can
be transmitted at a satisfactory rate from the field location to the central location. Demonstrate
that the cellular modem(s) data packets are being received at the central site via a networked
computer. Transportation, installation and incidentals for installation of the cellular modem(s)
shall be considered subsidiary to item 680.

Provide a submittal compliance matrix with all traffic signal submittals.

Ensure that all TMS (Traftic Management System) equipment furnished and installed is
completely compatible with the existing hardware and software located within the TransGuide
operations center (i.e. TransGuide central software). The contractor shall contact the traffic
management engineer for details on the system network architecture.

Contractor shall be responsible for integrating and testing all new TMS equipment and any
existing TMS equipment that is relocated into the existing network management system,
subsidiary to the various bid items.

Traffic signal communication package (Material and Installation subsidiary to item 680)
Includes needed quantities of the following items:

- CELLULAR MODEM (CISCO MODEL IR1101) EA
- ETHERNET SWITCH (MOXA MODEL EDR-810-VPN-2GSFP-T) EA
- IP CAMERA (AXIS M5525-E) EA
- IP CAMERA MOUNTING BRACKET (AXIS T94A01D PENDANT KIT) EA
-  POWER STRIP EA
- SWITCH POWER SUPPLY EA
- POE POWER SUPPLY — FOR CAMERA ONLY EA
- ETHERNET CABLE (COLOR CODED) LF
Signal Timing Plan:

The donor will prepare the traffic signal timing plan unless otherwise specified by the engineer.
The traffic signal timing plan must be approved by the engineer prior to the programming and
testing of the controller cabinet and assembly. Should traffic signal coordination be required, the
donor will provide a coordination timing plan to enhance the operations of the system.
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Security against theft and vandalism of all traffic signal equipment is the full responsibility of the
contractor until the date of final acceptance of the project by the engineer.

Maintenance of all TMS equipment furnished and installed on this project is the full
responsibility of the contractor until date of final acceptance of this project by the engineer. All
required documentation must be turned in before TxDOT will accept project for maintenance.

Perform all electrical work in accordance with the National Electrical Code and Texas
Department of Transportation Specifications.

In accordance with the Underground Facility Damage Prevention Act (One Call Bill) the phone
number for a utility locator is 1-800-545-6005. It is the Contractor's responsibility to make
arrangements for utility locators as needed.

Underground utilities owned by the Texas Department of Transportation may be present within
the Right-Of-Way. Call the TxDOT offices listed below 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 incurred to the above mentioned utilities when working
without having the utilities located prior to excavation.

—Item 682--
Cover all signal faces until placed in operation. This work is subsidiary to various bid items.

All mounting attachments shall be constructed of steel pipe and mounted as shown on the plans.

—Item 684--

Provide an extra 10’ for each cable terminating in the controller cabinet. All cables must be
continuous without splices from terminal point to terminal point. All proposed signal cable must
be #12 AWG stranded copper.

—Item 6185--
1 shadow vehicles with TMA will be required for this project for 1 day. The TMA’s will be
measured and paid for by the DAY for each TMA/TA set up and operational on the worksite.

—Item 6292--

Radar presence detection device must utilize true-presence detection. Systems using locking
algorithms to attempt presence detection will not be accepted. In addition, radar systems will not
be allowed to use extensions/delays or place the controller on locking detection to aid in
presence detection.

Radar presence detection device must be able to detect up to 10 lanes with a minimum offset of
6’ and have at least 16 zones and channels per unit.

General Notes Sheet K

6292-3

6292-4

6292-5

Control: 3544-04 Sheet
County: Bexar

Highway: SHO211

Radar presence detection device must be mounted on the same side of the intersection as the
lanes it is set to detect.

Final placement of radar devices must be approved by the engineer.
Furnish and install new Wavetronix SmartSensor Matrix, or approved equivalent, for radar

presence detectors and Wavetronix SmartSensor Advance, or approved equivalent, for radar
advanced detection devices.

General Notes Sheet L
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ITEM DESCRIPTION UNIT| QTY
0500-6001 [MOBILIZATION LS 1.0
0502-6001 |BARRICADES, SIGNS AND TRAFFIC HANDLING MO 1
0636-6007 |REPLACE EXISTING ALUMINUM SIGNS(TY A) SF 28
0666-6030 |[REFL PAV MRK TY T (W)8" (DOT) (100MIL) LF 48
0666-6036 |REFL PAV MRK TY T (W)8" (SLD) (100MIL) LF 105
0666-6048 |REFL PAV MRK TY I (W)24" (SLD) (100MIL) LF 106
0666-6054 |[REFL PAV MRK TY T (W) (ARROW) (100MIL) EA 1
0666-6078 |REFL PAV MRK TY I (W) (WORD) (100MIL) EA 1
0666-6224 |PAVEMENT SEALER 4" LF 350
0666-6226 |PAVEMENT SEALER 8" LF 153
0666-6230 |PAVEMENT SEALER 24" LF 106
0666-6231 |PAVEMENT SEALER (ARROW) EA 1
0666-6232 [PAVEMENT SEALER (WORD) EA 1
0666-6315|RE PM W/RET REQ TY I (Y)4" (SLD) (100MIL) LF 350
0672-6007 [REFL PAV MRKR TY [-C EA 6
0672-6009 |REFL PAV MRKR TY I1-A-A EA 20
0677-6001 |[ELIM EXT PAV MRK & MRKS (4") LF 768
0677-6003 |[ELIM EXT PAV MRK & MRKS (8") LF 76
0677-6007 |[ELIM EXT PAV MRK & MRKS (24") LF 228
0677-6020 |ELIM EXT PAV MRK & MRKS (MED NOSE) EA 1
0678-6001 |[PAV SURF PREP FOR MRK (4") LF 350
0678-6004 |PAV SURF PREP FOR MRK (8") LF 153
0678-6008 |[PAV SURF PREP FOR MRK (24") LF 106
0678-6009 [PAV SURF PREP FOR MRK (ARROW) EA 1
0678-6016 |[PAV SURF PREP FOR MRK (WORD) EA 1
0680-6011[INSTALL HWY TRF SIG (UPGRADE) EA 1
0680-XX05 |*COMMUNICATION PACKAGE EA 1
0682-6002 |[VEH SIG SEC (12")LED (GRN ARW) EA 2
0682-6004 |VEH SIG SEC (12")LED(YEL ARW) EA 2
0682-6006 |VEH SIG SEC (12")LED (RED ARW) EA 2
0682-6057 |RETROFIT REFL BRDR SHEETING (3 SEC) EA 11
0682-6058 |RETROFIT REFL BRDR SHEETING (4 SEC) EA 1
0682-6060 |BACKPLATE W/REFL BRDR (3 SEC) EA 2
0684-6012 |TRF SIG CBL (TY A) (12 AWG) (7 CONDR) LF 465
6004-6031|ITS COM CBL (ETHERNET) LF 135
6010-6001 [CCTV FIELD EQUIPMENT (ANALOG) EA 1
6010-6003 [CCTV FIELD CONTROLLER EA 1
6010-6004 |CCTV MOUNT (POLE) EA 1
6185-6002 |[TMA (STATIONARY) DAY 1
6292-6007 [RELOCATE RVDS EA 1
6292-XXX1 |[*RVDS (PRESENCE DETECTION) COMM CABLE LF 190

*SUBSIDIARY TO PERTINENT ITEMS

(NO SEPARATE PAYMENT)
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PROPOSED SIGNAL HEADS PHASE DIAGRAM W
12" LED VEHICLE
RSEIF?.NEACLT ISvEEC TBIAOCNKSP LVYAITTEHS 4\ l /A -«—
@1 @2|| P3| P4
N | A
2 @5 @6l @7 28
2 CONFLICT FLASH: RED ALL PHASES
4 STARTUP FLASH: YELLOW 2+6,RED ALL OTHERS
/
& 2
< /oé
= 2 LT /
(e} PaN
&
s RELOCATE | RPDD
R FOR EB
PROPOSED SIGNS |/ APPROACH / =
LEGEND TYPE KEY =
EN R3-5L /
oy (36" x 30")
/
- ¢/"
/__/" ‘\“ (/' /
\/ ?E//,
" @8
| — /<
|

" INSTALL TxDOT
COMMUNICATION

PACKAGE

PLAN NOTES:
1. ALL DIMENSIONS SHOWN ARE IN FEET UNLESS SPECIFIED OTHERWISE. ALL N
EXISTING FEATURES ARE SHOWN SCREENED BACK i.e. FADED. \

2. UTILITIES SHOWN ARE APPROXIMATE. CONTRACTOR SHALL CALL FOR \
LOCATES PRIOR TO COMMENCING EXCAVATION. ALL UTILITY LOCATIONS \
SHALL BE VERIFIED IN THE FIELD BY THE CONTRACTOR. \

3. MINIMUM CLEARANCE OF 10’ RADIUS FROM NEUTRAL, PRIMARY AND \
SECONDARY SHALL BE MAINTAINED BETWEEN PROPOSED TRAFFIC SIGNAL A\
EQUIPMENT AND EXISTING OVERHEAD ELECTRICAL LINES. N

4. LOCATION OF TRAFFIC SIGNAL POLES, CONTROLLER ASSEMBLIES, AND \
ELECTRICAL SERVICE SHALL BE VERIFIED AND APPROVED BY TXDOT PRIOR \

TO CONSTRUCTION. . \

5. CONTRACTOR SHALL CONNECT FIELD WIRING TO CONTROLLER. NEATLY el
CAP/COIL ALL WIRES AND CABLES IN GROUND BOX OR AT TERMINATION. S
6. ALL SIGNAL HEADS SHALL HAVE REFLECTIVE BACK PLATES. ~3
7. LUMINAIRES ARE SHOWN ROTATED FOR CLARITY PURPOSES ONLY; ORIENT 4‘%4\u
THEM TO PROVIDE OPTIMUM LIGHTING AT THE INTERSECTION OR AS 4@”;\~
DIRECTED BY THE ENGINEER. TRAY CABLE SHALL BE RUN IN 2" CONDUIT
SEPARATE FROM SIGNAL CABLE. N
8. THE CONTRACTOR SHALL RESTORE, AT HIS EXPENSE, ANY EQUIPMENT OR
AREAS DISTURBED OR DAMAGED DURING CONSTRUCTION TO A CONDITION AS
GOOD AS OR BETTER THAN THAT PRESENT PRIOR TO THIS CONTRACT.
9. THE CONTRACTOR SHALL BE REQUIRED TO KEEP THE EXISTING TRAFFIC
SIGNAL EQUIPMENT OPERATIONAL OR HAVE A POLICE OFFICER PRESENT
DURING CONSTRUCTION OF THE PROPOSED TRAFFIC SIGNAL.
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Plotted on: 12/6/2022

CONDUIT AND CONDUCTOR SCHEDULE POLE SCHEDULE
RUN NUMBER| 01| 02| 03| 04| 05| 06| 07| 08| 09 POLE| C D E F
POLE TYPE (SMA/LMA/DMA/PED) SMA | SMA | SMA | SMA
CONDUIT SIZE (INCHES) 3 3 3 3 3 3 3 3 3 POLE HEIGHT (FEETI 30 30 30 20
NUMBER OF CONDUITS| 1 1 1 1 1 1 1 1 1 MAST ARM LENGTH (FEET) 48 48 48 44
LENGTH OF RUN (FT) 30 | 60 | 145|100 | 20 | 110| 10 | 170| 10 LUMINAIRE (YES/NO) YES | YES | YES | YES
FOUNDATION TYPE| 36-A [ 36-A | 36-A | 36-A
TRENCH (T)/BORE (B) /EXISTING (E)/AERIAL (A) E E E E E E E E E CABLE CTRCULT NOMBER OF CONDUCTORS
A RCUIT R OF TOR
CABLE CIRCUI NUMBER OF CONDUCTORS 7 COND. %12 AWG TYPE | verroLe sionaLs ] X 1 1
7 COND. #12 AWG TYPE "AT
T g VEHICLE SIGNALS 2 3 1 1 1 1
ETHERNET CCTV (PTZ) CAMERA | POLE | C 1
ETHERNET CCTV (PTZ) CAMERA POLE o 1 1
6 COND. POWER & DATA RPDD POLE | D 1
6 COND. POWER & DATA RPDD POLE D 1 1 1
CONTRACTOR SHALL USE EXISTING CABLEING FOR POLE F SIGNAL HEAD REPLACEMENT

Design Filename: P:\89\46\24\Design\Transpo\Traffic\894624_TSIG_DET.dgn

POLE & EQUIPMENT INFORMATION
D DESCRIPTION/ATTACHMENTS
A EXISTING TIMBER POLE MOUNTED ELECTRIC SERVICE (TL-1) TO REMAIN.
B EXISTING TxDOT CONTROLLER ASSEMBLY ON FOUNDATION TO REMAIN.
INSTALL TxDOT COMMUNICATION PACKAGE.
EXISTING 30 FT SMA-80 ON DRILLED SHAFT FND. (36-A) WITH 48 FT MAST ARM, ONE LUMINAIRE (LED), ONE RADD, ONE RPDD, ONE WIND (st DESTON
C DAMPER ASSEMBLY, ONE STREET NAME SIGN, AND FOUR VEHICLE SIGNAL HEADS AS INDICATED ON LAYOUT. S8 T,
RELOCATE EXISTING RPDD TO POLE D. INSTALL CCTV CAMERA. !
EXISTING 30 FT SMA-80 ON DRILLED SHAFT FND. (36-A) WITH 48 FT MAST ARM, ONE LUMINAIRE (LED), ONE RPDD, ONE WIND DAMPER £ ChuRTREY B CLiR
D ASSEMBLY, ONE STREET NAME SIGN, ONE R10-17T SIGN, AND THREE VEHICLE SIGNAL HEADS AS INDICATED ON LAYOUT. VS s 8
INSTALL EXISTING RPDD FROM POLE C. R oenss: &:1 12/6/2022
“UnSION AL E“s COURTNEY B. @JARK, P.E. DATE
EXISTING 30 FT SMA-80 ON DRILLED SHAFT FND. (36-A) WITH 48 FT MAST ARM, ONE LUMINAIRE (LED), ONE RADD, ONE RPDD, ONE WIND
E DAMPER ASSEMBLY, ONE STREET NAME SIGN, AND THREE VEHICLE SIGNAL HEADS AS INDICATED ON LAYOUT. APPROVAL
INSTALL LEFT-TURN SIGNAL HEAD FOR EASTBOUND APPROACH ON POLE. ST,
e, ,
EXISTING 30 FT SMA-80 ON DRILLED SHAFT FND. (36-A) WITH 44 FT MAST ARM, ONE LUMINAIRE (LED), ONE RPDD, ONE WIND DAMPER : L
F ASSEMBLY, ONE STREET NAME SIGN, ONE R10-17T SIGN, ONE R3-5R SIGN, AND THREE VEHICLE SIGNAL HEADS AS INDICATED ON LAYOUT. SCILVER O GASTONE
REMOVE 4-SECTION FYA SIGNAL HEAD AND R10-17T SIGN. L aoars 2 /\Za z)
INSTALL 3-SECTION PROTECTED LEFT-TURN SIGNAL HEAD AND R3-5L SIGN. A 4 127672022
"'-f{‘Q‘N’ZL“E\ GILMER D. GASTON, P.E. DATE
REV. NOJ DATE DESCRIPTION BY
EXISITNG ELECTRICAL SERVICE DATA ’PAPE-DAWSON
Electrical Service Service| 287Vice lsqrety|Main ckt.| TWO - Panelbd/ R Branch Ckt.| Branch , ENGINEERS
Elec. g B H Conducto . Pole Load Circuit . .| KVA
. Description (see ED (5) Condui t Switch| Bkr. Pole Bkr. Pole /|Circuit
Service ID . rs Contactor|center Amp No. Load SAN ANTONIO | AUSTIN | HOUSTON | FORT WORTH | DALLAS
14) Size N < Amps / Amp A Rati Amps Amps
m O, LZe mps aring 2000 NW LOOP 410 | SAN ANTONIO, TX 78213 | 210.375.9000
3 3/%6 N/A 2P/70 30 100 A(SIGNAL) 1P/50 20 71 e oy
TL-1 ELEC_SERV TY D B (LUM) 1P/20 5
(120/240)070 (NS) AL (E) TP (O) ®
=" Texas Department of Transportation
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NOTES:
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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:

:50: 00 PM

12/6/2022 5

DATE

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

FILE: P:\89\46\24\Design\Transpo\Standards\edl-14.dgn

GENERAL NOTES FOR ALL ELECTRICAL WORK

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

services is 8.

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

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

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

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

6. When required by the Engineer, notify the Department in writing of materials from the
Material Producers List (MPL) intended for use on each project. Prequalified materials are
| isted on the MPL on TxDOT’'s website under "Roadway Il lumination and Electrical Supplies."

No substitutions will be allowed for materials on this Iist.
CONDUIT
A. MATERIALS 2.

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

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

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

(LFMC)
systems.
called for on polyvinyl chloride

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

2. Provide galvanized steel RMC for all exposed conduits, unless otherwise shown on the plans. 5.
Properly bond all metal conduits.

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

sizes is present, count the conductors as if all are of the larger size. For situations 6.
not applicable to the table, size junction boxes in accordance with NEC. 7
AWG 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS
#1] 10" x 10" x 4" 12" x 12" x 4" 16" x 16" x 4" s.
#2 8" x 8" x 4" 10" x 10" x 4" 12" x 12" x 4"
#4 8" x 8" x 4" 10" x 10" x 4" 10" x 10" x 4"
"6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4"
#8 8" x 8" x 4" 8" x 8" x 4" 8" x 8" x 4" o
4, Junction boxes with an internal volume of less than 100 cu. in. and supported by 10

entering raceways must have threaded entries or hubs identified for the intended

purpose and supported by connection of two or more rigid metal conduits. Secure
conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all
conduit entries are on the same side. Mechanically secure all junction boxes with 11.
an internal volume greater than 100 cu. inches.
5. Provide hot dipped galvanized cast iron or sand cast aluminum outlet boxes for 12
junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cast
aluminum boxes. Size outlet boxes according to the NEC. 13,
6. Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT)
unless specifically required by the plan sheets. When EMT is called for, provide
junction boxes made from galvanized steel sheeting, |isted and approved for outdoor
use, unless otherwise noted on the plans. Size all galvanized steel junction boxes 14,

in accordance with the NEC. Provide junction boxes for IMC conduit systems that meet
the same requirements for junction boxes used with RMC systems.
7. Provide PVC junction boxes intended for outdoor use on PVC conduit systems, unless
otherwise noted on the plans.

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

When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal
conductors according to Item 622 "Duct Cable." At the Contractor’s request and with approval by
the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
conduit bid under Item 618. Ensure bored HDPE substituted for PVC is schedule 40 and of the same
size PVC called for in the plans. Ensure the substituted HDPE meets the requirements of I[tem 622,
except that the conduit is supplied without factory-installed conductors. Make the transition of
the HDPE conduit to PVC (or RMC elbow when required) at the bore pit. Provide conduit of the size
and schedule as shown on the plans. Do not extend substituted conduit into ground boxes or
foundations. Provide PVC or galvanized steel RMC elbows as called for at all ground boxes and
foundat ions.

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

CONSTRUCTION METHODS

Provide and install expansion joint conduit fittings on all structure-mounted conduits at
the structure’s expansion joints to allow for movement of the conduit. In addition, provide
and install expansion joint fittings on all continuous runs of galvanized steel RMC conduit
external ly exposed on structures such as bridges at maximum intervals of 150 ft. When
requested by the project Engineer, supply manufacturer’s specification sheet for expansion
joint conduit fittings. Repair or replace expansion joint fittings that do not allow for
movement 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
for the required expansion conduit fittings.

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”
on ED(2). Install conduit support within 3 ft. of all enclosures and conduit terminations.

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

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

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

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

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

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

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

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

required, if the duct extends the full length through the casing.
;§§23‘7® Traffic
At all electrical services, install a 6 AWG solid copper grounding electrode conductor. Ogﬁngﬂons
I Texas Department of Transportation s,;,”,’,ﬁ,;g;’d

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

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

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

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

-1
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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 listed 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 (nmeutral) 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 smal ler by continuous
color jacket. Identify electrical conductors 4 AWG and larger by continuous color
jaocket 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 |isted 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 pulled 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 heat shrink tubing.

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

9. Do not repair damaged conductors with duct tape, electrical

Use only approved splicing methods.

tape,

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.

Instal |l breakaway connectors on conductors bid under It+em 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
bregkaway devices. Trim waterproofing boots on breakaway connectors to fit snugly
around the conductor to ensure waterproof connection. Only one conductor may enter

a single opening in a boot. Provide waterproof boots with the correct number of
openings. Leave unused openings factory sealed. Use prequalified breakaway connectors
as shown on the MPL.

Provide and install a separate stranded equipment grounding conductor

(EGC) in all conduits that contain circuit wiring of 50 volts or more.
Unless shown elsewhere, size the EGC to be the same size as the largest
current carrying conductor contained in the conduit. Ensure all EGCs

are bonded together at every accessible location. For traffic signal
instal lagtions, provide a minimum size 8 AWG EGC. The EGC is paid for
under Item 620.

TEMPORARY WIRING

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

Provide o ground fault circuit interrupter
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.

(GFCI) for power outlets for

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

Enclose conductor splices within a Iisted enclosure or ground box, or ensure
the splices are more than 10 ft. above grade vertically and more than 5 f+t.
horizontal ly 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.

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

GROUND RODS & GROUNDING ELECTRODES

A.

1.

Set Screw/Lug
for making
connections

MATERTAL INFORMATION

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

Concrete encased grounding electrodes may be called for in
service, see individual plan sheets.

plans sheets.
specific locations including electrical

CONSTRUCTION METHODS

Furnish auxiliary ground rods for lightning protection and install in soil,
concrete, or both, as called for in fthe 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.
Do not place ground rods in the same drilled hole as a timber pole.
Instal | ground rods so the imprinted part number is at the upper end of
the rod.

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

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

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.

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

Snap- | ock,
mo lded clamp

See through
mo lded cover

Listed Screw Type
with gel-filled

insulating splice
cover

L Al { A

SPLICE OPTION 3
Listed Screw Type

Seal between
conductors with

i Heat Hot melt
hot melt adhesive . 5
tape. Tape to Shrink adhesive
tape

extend past end
of tubing by

Yg" to '/a"
2" Min.
over 1ap
SPLICE OPTION 1
Compression Type
Seal between Heat
conductors with Hot I+ Shrink
hot melt adhesive OgheZ?ve Tube
tape. Tape to tape Split bol+t

extend past end
of tubing by

Yg" to Yo"

Wrap split bolt
connector with
hot melt adhesive

tape to protect

"C" clamp
type connector

Increase
insulation

diameter with
hot melt
adhesive tape.
Tape to extend
past end of
tubing by

I/B“ to |/4..

Increase
insulation
diagmeter with
hot melt
adhesive fape.

heat shrink from 2" Min. 2" Min. Tape to extend
sharp edges over lap over | ap past end of
tubing by
Yg" to a"
SPLICE OPTION 2
Split Bolt Type
;§§23‘7® Traffic
Operations
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GROUND BOXES

steel Reinforcing box
7 ﬁ\\ A. MATERIALS
P _ ~—Class A SSS™T B
| 10" (typ) ?o:c;e:e Ap:og) 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
| when require accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
| 10" A Grouqding Depth of box Item 624 "Ground Boxes."
| (typ) bushing for . . ;
1 RMC. Bell 2. Provide Type A, B, C, D, and E ground boxes as shown in the plans, and as |listed on
:T:::::: Oz fI= fitting for 8 98 9" Aggregate the Material Producers List (MPL) on the Department web site under "Roadway I lumination
| (4) %%%%éo%b E ; and Electrical Supplies,” Item 624.
Q20K
: 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.
\ " 2 duct cable
—_—— ¢ Vi B. CONSTRUCTION METHODS
1. Remove all gravel and dirt from conduit. Cap all conduits prior to placing aggregate
? and setting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of
Item 302 "Aggregates for Surface Treatments." Ensure aggregate bed is in place and at
PLAN VIEW SECTION A - least 9 inches deep, prior to setting the ground box. Install ground box on top of
aggregate.
APRON FOR GROUND BOX 2. Cast ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth
of concrete for the apron extends from finished grade to the top of the aggregate bed
under the box. Ground box aprons, including concrete and reinforcing steel, are
subsidiary to ground boxes when called for by descriptive code.
(1) Uniformly 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 workmanlike 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 @ ground box. 6. Permanently seal conduits immediately after the completion of conductor installation
Ground RMC elbows when any part of the elbow is less than 18 in. below the bottom of and pull tests. Permanently seal the ends of all conduits with duct seal, expandable
the ground box. Install a PVC bushing or bell end fitting on the upper end of all PVC foam, or other method as approved. Do not use duct tape as a permanent conduit sealant.
conduits terminating in a ground box. Do not use silicone caulk as a sealant.
7. When a ground rod is present in a ground box, bond all equipment grounding conductors
together and to the ground rod with |isted connectors.
8. When a type B or D ground box is stacked to meet volume requirements, it is allowable
to cut an appropriately sized hole for conduit entry in the side wall at least 18 inches
below grade.
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.
12 X 23 X 11 10. If other ground boxes with metal covers are within the project |imits but are not part
A 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 !Y,"
GROUND BOX COVER DIMENSIONS Dolt with — - " — Trafic
for head | | O;g-grqt_lons
. vision
DIMENSIONS (INCHES) b L‘ I Texas Department of Transportation Standard
TYPE _ e e J K I ~ |
H I J K L N F ! | I
I
A, B & E 23 Y, 23 13 3% | 13! 97 13
’ /4 /2 /B /8 For cover logo i S - ELECTRICAL DETAILS
C&D 30 Yo 30 Ya| 17 V2 | 1T a | 13 VYl 1 % and labeling
requirements. GROUND BOXES
See DMS 11070
PLAN VIEW END SIDE
FILE: ed4-14. dgn on: TXDOT [ck: TxDOT Jows TxDOT ks TxDOT
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TRAFFIC SIGNAL NOTES

Do not pass luminaire conductors through the signal controller cabinet.

White insulation or
color code 6" of
neutral conductor’s

See TS-CF standard
for controller

foundation details,
number of required

conduits, and grounding

requirements (see side

view)

Y 7
SN RIS

See l|ayout
sheets for
signal pole

type ——————————»

Ground
box

%
2

&,

Conduits (See
layout sheet
for details)

2. Include an equipment grounding conductor in all conduits throughout insulation with white
the electrical system. Bond all exposed metal parts to the grounding +tape where conductor
conductor. exits weatherhead.
3. Provige roadway Iuminoires, when required, in accordance with the [ ] Red insulation or
moferlo[ and construction sections of If?m 610, "Rgodwoy Il lumination I color code 6" length
Assemblies, " except for performance testing of luminaires. Test L— of Line 1 or Line 2
installed roadway luminaires for proper operation as a part of the conductor’s insulation
associated fraffic signal system test. ] with red tape where
. . . . Service conductor exits the
4. If internally illuminated street name signs are approved for use, EnfronceAAAA*(E weatherhead. Conductor
ground the fixture to the pole with a 12 AWG green XHHW conductor. Line slack length, 12" min.,
18" max.
5. Bond anchor bolts to rebar cage in two locations using #3 bars or H
6 AWG stranded copper conductors. Use |isted mechanical connectors 120/240 Vol+t
rated for embedment in concrete. See TXDOT standard TS-FD for further Lo 3 Wire
details.
6. Drill and tap signal poles for !/ in. X 13 UNC tank ground fitting.
Provide and install tank ground fitting 4 in. to 6 in. directly below
electrical service enclosure. Provide properly sized hole through the
bottom of the enclosure for the service grounding electrode conductor.
Connect the electrical service grounding electrode conductor to the tank
ground fitting. Ensure electrical service grounding electrode conductor
is as short and straight as possible from the enclosure to the tank
ground fitting. See Inset A detail for further information. Size service
entrance conduit and branch circuit conduit as shown in the plans.
7. Mount electrical service enclosure and meter to signal pole with stainless
steel bands. Ensure bands are a minimum width of ¥ in. Secure enclosures i
to bands using two-bolt brackets. Install brackets near top and bottom of I .
each enclosure. Install properly sized stainless steel washers on each bolt Prj"v top and thread
in the enclosure. Band or drill and tap properly sized stand-off straps to /2" X 13 UNC. Install
signal pole for attaching conduit. (:)"“’Me*er tank ground fitting,
See Note 7 connect electrical
8. Conduct pull tests and insulation resistance tests on all illumination and service grounding
power conductors as required in Item 620 "Electrical Conductors” and ED(3). electrode conductor
To prevent electronics damage, do not conduct insulation resistance tests l«— Service See Note 6
on traffic signal cables after termination. Enclosure .
. See Note 7
9. Lock all enclosures and bolt down all ground box covers before applying power
to the signal installation.
10. Terminate conduits entering the top of enclosures with a conduit-sealing hub Inset A
or threaded boss such as meter hub. Install a grounding bushing on all metal —
conduits not connected to conduit-sealing hub or threaded boss. Bond the
grounding bushing to the ground bus with a bonding jumper. Seal all conduits
entering enclosures with duct seal or expanding foam. Do not use silicone to INSET A
seal conduit ends. Bushing f
11. For all conduits, ensure the burial depth is a minimum of 18". Ensure the E;dB$:L+ing
minimum burial depth for conduit placed under a roadway is 24". R
TTTH
7 ZA il eI R XL G T
i ‘§%%%%&w&@w%@/w;xK«ym&»M‘%ywx»g%w
RIRRDLR Q/ B F| T KR
/Z&/ rL See Note 11 Ground box K
& {%L (see side view)
IS ISE SN
o
AR RS 4
Sy & .
NSNS
SIGNAL POLE WITH SERVICE
Type T electrical service mounted
on signal pole shown as an example.
See electrical details, layout sheets, SIGNAL CONTROLLER
and electrical service data chart for
additional details. FRONT VIEW
SR % SRR o e g
“\,éyf 4] F§/<§§%§§§g§§ RLLLRZK SRR R
R 200
s\ B
5 §O<g§ A
§> %8%>4 ,éﬁ See TS-CF standard for
b A . .
Q%{%x ONVN \\\\{Q\\\/{\\\(\%\/K\@ CondL:“* Ond groundlng
SIGNAL CONTROLLER requirements. See layout

sheets for ground box
SIDE VIEW locations and any additional
conduits that are required.

See TS-FD standard
sheet for foundation

and conduit details———
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GENERAL NOTES:

Backplate louvers ‘j

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 B 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

T
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 * Pedgestrion nyoric beacons
HORTZONTAL OR VERTICAL HORIZONTAL OR VERTICAL

Backplate louvers
based on wind and

Backplate louvers . . .
vibration rating.

based on wind and
vibration rating.

Backplate louvers
based on wind and
vibration rating.

Vented backplate with
Vented backplate with retroreflective border
retroreflective border

Vented backplate with
retroreflective border

Retroreflective
border. See
general note 1

Retroreflective
border. See

. eneral note 1
Retroreflective 9

border. See
general note 1

= Satoty
Safety
I Texas Department of Transportation s‘:’;,’,ﬁ,;g;’d

Backplate with
retroreflective

TRAFFIC SIGNAL

border HEAD WITH
Backplate with Backplate with
retroreflective retroreflective BACKPLATE
border border

TS-BP-20

FIVE'SECTION HEAD FIVE'SECTION HEAD PEDESTRIAN HYBRID FILE: ts-bp-20. dgn on: TXDOT [ck: TxDOT Jows TxDOT ks TxDOT

HORIZONTAL OR VERTICAL CLUSTER B E A CON ©TxDOT J:EﬂveISIZSNZSO 30;>N4r4 s;j 08 SH:‘G(:?IYI

DIST COUNTY SHEET NO.

SAT BEXAR 17
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MOUNTING LOCATIONS

PRESENCE (RPDD)

(1) PREFERRED PLACEMENT FOR MAST ARMS, ®
STRAIN POLES AND TIMBER POLES.
ON MAST ARM POLES, MOUNT BELOW
CONNECTION OF MAST ARM TO A
MINIMUM OF 15 FT., MOUNT AS HIGH
AS POSSIBLE TO A MAXIMUM OF
30 FT ON STRAIN AND TIMBER POLES.

©
@ PREFERRED PLACEMENT FOR MAST ARMS.
MOUNT ON AND BELOW MAST ARM ON NEAR
SIDE OF ARM. @

(3) ALTERNATE PLACEMENT LOCATION. MOUNT
AS HIGH AS POSSIBLE TO A MAXIMUM OF 30 FT
TO PREVENT OCCLUSION OF THE LEFT TURN
LANES. THIS PLACEMENT TO BE USED ONLY
IF RPDD CANNOT BE MOUNTED IN THE PREFERRED
PLACEMENT LOCATIONS.

ADVANCE (RADD)

PREFERRED PLACEMENT FOR MAST ARMS.
ALIGN RADD WITH CENTER OF TRAVEL LANES.

ALTERNATE PLACEMENT FOR MAST ARMS.
MOUNT ON BACK SIDE OF OPPOSING
MAST ARM.

STRAIN OR TIMBER POLE PLACEMENT.
MOUNT ON NEAR SIDE POLE.

ALTERNATE STRAIN OR TIMBER POLE
PLACEMENT. MOUNT LUMINAIRE ARM
ON NEAR SIDE POLE WITH A MAXIMUM
40 FT MOUNTING HEIGHT.

ENSURE RPDD IS INSTALLED
IN FRONT OF STOP BAR

INSTALLING ON MAST ARM
RESULTS IN PLACEMENT
BEHIND STOP BAR

SKEWED INTERSECTION RPDD PLACEMENT
NTS

RPDD LOCATION

140 FT

](

140 FT

>

TYPICAL RPDD DETECTION RANGE

—

EXTENT OF

DETECTION RANGE

LEVELS DISPLAYED

112|3]4|5]6 |7 [8[9@opi2n3)14)5)16 ACC:

1 7)1819]20|21|22/23]24|25]26[27|28[2930/31|3 2]

33|34|35[36|3 73839404 1]42/43|44/45/46/4 7|4 8|
4950/515253/54/55/56/5 75859606 16 2|6 3|

1)

FAR SIDE MAST ARM

BACK OF NEAR SIDE
MAST ARM

[1]

15 FT MIN

19 FT MIN CLEARANCE

40 FT MAX
30 FT MAX

bt

ELEVATION VIEW
NTS

RADD OFFSET DISTANCE —
SEE TABLE 1

LEGEND

==

I-' OR mm RPDD
[\ )

L |
orR €5 RADD

\HPDD DETECTION ZONE

PLAN VIEW
NTS

NTS

NOTES:

1) A MINIMUM 6 FT HORIZONTAL OFFSET MUST BE
MAINTAINED BETWEEN THE RPDD AND THE

DETECTION ZONE

2) THE RPDD SHALL BE MOUNTED SUCH THAT AT LEAST
20 FT ALONG THE FARTHEST LANE TO BE MONITORED
IS WITHIN THE FIELD OF VIEW OF THE RPDD

3) AIM RPDD AT THE CENTER OF THE LANES TO
BE MONITORED, APPROXIMATELY 50 FT FROM

THE RPDD UNIT

4) MOUNT RPDD SO THAT ITS FIELD OF VIEW IS
NOT OCCLUDED BY POLES, SIGNS, OR OTHER

STRUCTURES

5) RADD MOUNTING HEIGHT SHALL NOT BE LESS THAN
17 FT OR GREATER THAN 40 FT. RADD MOUNTING
LOCATION SHALL HAVE A MAXIMUM 50 FT LATERAL
OFFSET FROM CENTER OF TRAVEL LANES

TO BE MONITORED

© 2020

71}7 Texas Department of Transportation

San Antonio District Standard

RADAR PRESENCE DETECTOR (RPDD)
RADAR ADVANCED DETECTION DEVICE (RADD)

PLACEMENT
SCALE: NS RPDD-RADD-20
. RD.

Revisions | FED-RD PROJECT NO. SHEET
MAR 2020 6 18

STATE DIST. COUNTY

TEXAS SAT BEXAR

coNT. SeCT. J08 HIGHWAY NO.
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Edge of Pavement l—G" min. 4" solid
PUBLIC White " : GENERAL NOTES
4" Solid t = 1. Edgeline striping shall be as shown in the plans or as
Yellow 'jl> <’;| / directed by the Engineer. The edgeline should not be placed
Edge Lined == 4" wnite _/‘7=' 30 1101 = . less less than 6 inches from the edge of pavement. This
4" Solid Lone Line 30 10 => distance may vary due to pavement raveling or other
White — — — — ‘fz> conditions. Edgelines are not required in curb and
Edge Line—\ I—— qutter sections of roadways.
=> PUBLIC ’ N ) (
4" i
ROADWAY @ @ wh;fg td ALLEY, PRIVATE ROAD 2. The traveled way includes only that portion of the roadway
Edge Line OR DRIVEWAY used for vehicular travel. It does not include the parking
lanes, sidewalks, berms and shoulders. The traveled ways
EDGE L|NE AND LANE L|NES shal I’be meosure:j from the inside of edgeline to the
ONE'WAY ROADWAY TYP|CA|_ TWO-LANE, TWO-WAY PAVEMENT inside of edgeline of a two lane roadway.
WITH OR WITHOUT SHOULDERS MARKINGS THROUGH INTERSECTIONS
4 solig MATERIAL SPECIFICATIONS
Edge of Favement = PUBLIC White | PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
6" min. ROADWAY Edge Line
l_ _ - EPOXY AND ADHESIVES DMS-6100
1" Solid f 4" White i < ‘Y‘el?gvlvlfine BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS [DMS-6130
vag(i;;eLme Lane Line } C;' —— —— ‘z 4" Wnite 7 - - - = TRAFFIC PAINT DMS-8200
30 10 | <;':; Lone Line HOT APPLIED THERMOPLASTIC DMS-8220
€(> PERMANENT PREFABRICATED PAVEMENT MARKINGS|DMS-8240
=> 4" solid J/ J - — = — L — — — -
Yel low Line . .
— — Al'l pavement marking materials shall meet the
:> 4" Solid White 3" min. -4 usual . d‘> required Departmental Material Specifications
Edge Line (12" max. for Pfi th | .
¢} i \ Sraveros Wy PUBL IC \ i ol as specified by e plans
%gem’ell' than S ROADWAY @ G White
only Edge Line
ALLEY, PRIVATE ROAD
CENTERLINE AND LANE LINES OR DRIVEWAY
FOUR LANE TWO-WAY ROADWAY TYPICAL MULTI-LANE, TWO-WAY PAVEMENT 4 min. 2 min.
30’ max. " max.
WITH OR WITHOUT SHOULDERS MARKINGS THROUGH INTERSECTIONS STOP LiNEs
Width: 12" min.
;Edge of Pavement 2; gggblggsn 24" max.
Shoulder width exists 24" EDGE L[Ng .
may vary (typ.) 1 3 to 12"..' |<. |¢_>| 4 Solid White
4" Yellow 4" Solid White f ' L. 10" min. - 3 40 12" = H CENTERL INE
Centerline Edge Line <7;l 3 mg;-' 12" mox.—i 'SIVVVVVV 36" 4" Yellow
1 _ 6" min.—ll Length: 10°
I 30’ 10° ¢ T z — (typ.) Gap: 30
; LN > 4" solia _/‘ 4" Solid White ' 4" solid~ ! For posted speed on road For posted speed on road OPTIONAL
Yellow Line Edge Lnne—\ Yellow Line being marked equal to or being marked equal to or 4" Solid
Should Tath less than 40 MPH. greater than 45 MPH. Yellow Iine
ou er wi
on approaches to
may vory (typ) infersegfions
TWO LANE TWO'WAY ROADWAY YELD UNES MMMwR@MmmMswm min.) WMmm%@Wm@m
for Edgelines Traveled for Centerlines without
WlTH OR WlTHOUT SHOULDERS Way Width =20’ Edgel ines Pavement
Width 16'< W< 20’
Pavement Edgew
4" Solid White 4" White Lane Line <5 NOTES GUIDE FOR PLACEMENT OF STOP LINES,
Edge Line N EDGE LINE & CENTERLINE
4" Solid Yellow 30’ 10’ 4" Solid <;| 1. Where divided highways are separated by median widths Based on Traveled Way and Pavement Widths
Edge Line ~ ﬁe;—g 2 Yel ,Ow',_,ne at the median opening itself of 30 feet or more, median for Undivided Highways
ore — openings shall be signed as two separate intersections.
| Taper | 10" min. - Each median opening has two width measurements, with one Traffi
Optional X 12" max. VYVVVV measurement for each approach. The narrow medion width wil| §® s_;a_fqt;
Datted 8" solid £ be fthe controlling width to determine if signs are required. ITexas Department of Transportation se'a‘;’%’g”]d
8" White | wnite Line AAANA ° Yield signs are the typical intersection control. Stop signs
E>'<+en5ion See note 3 r = are optional as determined by the Engineer.
ine
48" min. .
% .j frommégge Yield 2. Install median striping (double yellow centerlines and TYPICA STANDARD
| | line to Triangles — stop bars/yield triangles) when a 50’ or greater median L
4" Solid Yellow Storage stop/yield centerline can be placed. Stop bars shall only be used
Edge Line T Deceleration "I line with stop signs. VYield traingles shall only be used with PAVEMENT MARKINGS
fogoolia Wnite => White Lane Line
9¢ LNt 3. Length of turn bays, including taper, deceleration, and PM (1 ) _20
storage lengths shall be as shown on the plans or as
directed by the Engineer. FiLe:  pml-20.dgn ow: EX [ov X
©TxDOT November 1978 CONT | SECT JoB HIGHWAY
8-95 3-03" '°TO 3544) 04 SHO211
FOUR LANE DIVIDED ROADWAY CROSSOVERS 5.00 2-]2 DIST COUNTY SHEET NO.
8-00 6-20 SAT BEXAR 19
[22A ]
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REFLECTIVE RAISED PAVEMENT MARKERS MATERIAL SPECIFICATIONS
FOR VEH I CL E POS I T ION I NG GU I DANCE PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
<::;:j See Detail A See Detail B . TRAFFIC PAINT DMS-8200
Type 11-A-A >_\ o Cenferiine~(  symmetrical around centerline HOT APPLLED THERMOPLASTIC DMS -8220
d,///_ { f \ PERMANENT PREFABRICATED PAVEMENT MARKINGS| DMS-8240
= = o EZ:Z:ZD, o — o ( o ) Continuous two-way left turn lane ;///’ Type 11-A-A
80’ | 40’ 40’ 20" ——— o — o — o ——— o —— o Al'l pavement marking materials shall meet the
| ] | required Departmental Material Specifications
I T bl T 1
E:i::> | 40" | 40’ | 40’ | as specified by the plans.
E::§:>> I T T 1
CENTERLINE FOR ALL TWO LANE ROADWAYS — \\:::: — r — E— T
E:é > Type I-C | 80 |

<:§:j Type I-C
D/I:l — o

a — — —
See Detail C

d‘////—Type IT-A-A <iz::] '

a a
i i

[u] o [u]
=> | |

o — — a — —/— a —

=>

CENTERLINE & LANE LINES
FOR FOUR LANE TWO-WAY HIGHWAYS

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

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

DISCLAIMER:

Type [[-A-A{\ Type 11-A-A7<2—:2>;L_2"
/ 2 S \ 1:4" [:

::X_T

CENTERLINE AND LANE LINES FOR TWO-WAY

|:l’//——TyDe I-C or II-C-R
— — o — —— o

LEFT TURN LANE

j— —
z: Type I-C or II-C-R
j— D'/I:I — a — — o —

80’

LANE LINES FOR ONE-WAY ROADWAY (NON-FREEWAY FACILITIES)

Raised pavement markers Type II-C-R shall have clear face
toward normal traffic and red face toward wrong-way traffic.

=P

§\\-Reflec+orized

Sur face

Type I (Top View)

)

XXX

N
CXKXXXXKN
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XX
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e

X XXXXXXXX

4,
9

XX
R0
RN

XXX
o
000
0‘0 XX

X
K
X

A7
X
‘0

‘\:§§~Reflec+orized

Sur face

Type 11

(Top View)

35° max-

25° min:::>y///

GENERAL NOTES

4" IR S LSS
segl
Type II-A-A>< %__E : 1n-2"
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 0
CENTER OR EDGE LINE wy g
\\\]';:f__\\\ _.1 r‘—1 2"+ 1 1.
0o of{o0 1 0 0 0 0 0 0 0 0 0 @

All raised pavement markers placed in broken |ines
shall be placed in line with and midway between

0 0 0 0 0 d [0
0

| [I\_/, ! \I\ 30 !

REFLECTORIZED PROFILE
PATTERN DETAIL

USING REFLECTIVE PROFILE PAVEMENT MARKINGS

300 to 500 mil
in height

| 12"+ 1" | I 52 s et

DI) 1

oot} (0

5:50: 07 PM
FILE: P:\89\46\24\Design\Transpo\Standards\pm2-20. dgn
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DATE:

A quick field check for the thickness

of base line and profile marking is
approximately equal to a stack of 5
quarters to g maximum height of 7 quarters.

2 to 3"——| |J

OPTIONAL 6" EDGE
LINE, CENTER LINE
OR LANE LINE

4" EDGE LINE,
CENTER LINE
OR LANE LINE NOTE

Profile markings shall not be placed on roadways
with a posted speed |imit of 45 MPH or less.

the stripes.
BROKEN LANE LINE 2. On concrete pavements the raised pavement markers
should be placed to one side of the longitudinal
joints.

\\uAdhesive

SECTION A

Roadway V
Surface

RAISED PAVEMENT MARKERS

= Sarety
Safety
I Texas Department of Transportation se'a‘;',f,'g,'_'d

POSITION GUIDANCE USING
RAISED MARKERS
RELECTORIZED PROFILE
MARKINGS

PM(2) -20

FILE: pm2-20. dgn ‘c ‘DW: ‘CK
©TxDOT April 1977 CONT | SECT JoB HIGHWAY
4-92 2-10 "VISION 354404 SHO211
5-00 2-12 DIST COUNTY SHEET NO.
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4" Dotted White NOTES GENERAL NOTES

Extension Line 1. Lane reduction pavement markings are used where the number of 1
\ through lanes is reduced because of narrowing of the roadway °
or because of a section of on-street parking in what would

Lane use word and arrow markings shall be used
where through lanes approaching an intersection

> > otherwise be a through lane. For Texas Super 2 Passing Lanes, become mondatory furn lanes. Lane use word and
see TS2(PL) staondard sheets. arrow markings should be used in quxiliary lanes
93" g Lane-Reduct |on of substantial length. . Lane use arrow rporkings
> ] Arrow o> 2. On divided highways, an additional W9-1R "RIGHT LANE ENDS" or word and arrow markings may be used in ofher
—_— —_— —_— — = _—— sign may be installed in the median aligned with the W9-1R lanes and turn bays for emphasis. Details for
o> v sign on the right side of the highway. words and arrows are as shown in the Standard
Highway Sign Designs for Texas.
P 4 Shoulder 3. Lane reduction arrows are required for speeds of 45 mph or
ave ou | de greater. An optional third lane reduction arrow may be added 2. When lane-use words and arrow markings are used,
P Posted D (ft) L (ft) based on englneerlng 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 :oni rleduc-r-on $rrow should be centered between the first and the bay is greater than 180 feet. When'o sjngle
Edge | 300° -500° L as ane reduction arrows. lane use arrow or word and arrow marking is used
X D 30 MPH 460 2 4. For lane reductions on Freeways and Expressways, signing for a short turn lane, it should be located at or
35 MPH 565 L=ZVOS shall conform to the TxDOT Freeway Signing Hond'book. near the upstream end of the full-width turn lane.
40 MPH 670 3. Use raised pavement marker Type I-C with undivided
‘ 45 MPH 775 T “A-A Marker highways, flush medians and two way left turn
9 2TL 50 MPH 885 ype 11 Morkers lanes. l:Jse raised pavement marker Type II1-C-R with
divided highways and raised medians.
55 MPH 990
L=WS < ?I A
60 MPH 1,100 ——— 20 4., Length of turn bays, including taper, deceleration,
LANE REDUCTION 65 MPH 1,200 ‘:'<b and storage lengths shall be as shown on the plans
70 MPH 1,250 . 5 ] or as directed by the Engineer.
75 MPH 1,350 o s ”D = g ° j r
3 ’ E D S o 6‘ MATERIAL SPECIFICATIONS
<1 Mile (Auxiliar ne) — ‘-1e’
i e Te s =1 Mile thuxiiTory Lone | —_ PAVEMENT MARKERS (REFLECTORIZED) DMS -4200
!  Varies (See general note 2) Ifl> —_
| | :M = EPOXY AND ADHESIVES DMS-6100

( >§_' \ >§_' 3 o Dotted 8" White Lome Line BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
ful fal et ful = -0 o /‘: a\‘:, = = o0 o A two-way left-turn (TWLT) Iane-use o;row pavement morking TRAFFIC PAINT DMS-8200
' should be used at or just downstream from the beginning o -
=~ ! 48 Type 1-C <';| a two-way left-turn lane within a corridor. Repeating the HOT APPLIED THERMOPLASTIC DMS-8220
2 marking after each intersection or dedicated furn bay is PERMANENT PREFABRICATED PAVEMENT MARKINGS | DMS-8240
— N —_— ; — — i — — not required unless stated elsewhere in the plans.
E&' SEE DETAIL B 4" White Lane Line <';| A1l pavement marking materials shall meet the
_ ;é o S o TYPICAL TRANSIT ION FOR TWLTL required Departmental Material Specifications
= "D 5 5 5 = = = as specified by the plans.
8% > 4" Yel low éBI" lellow AND DIVIDED HIGHWAY
= R o o o Broken roken
- o5 E) g ) 0 T -
== = \SEE DETAIL A \4" Solid Yellow Line
2% R - J— T N ) aa SEE DETAIL A
1] e -A- arkers g
|f(> 4" White Lane Line P 20

T8 o AR N T L R, Aelobe
Lo V4 e e D BN 2 8

TYPICAL TWLTL AT ONE-WAY STREET AND RIGHT TURN AUXILIARY LANE S A P :

. 3 > 1 Mile (Lane Drop) | ge*v’vﬁ?ﬁé Eggﬁgion
' Line. !

2
| Varies (See general note 2)

L varies i J O_t1"(Typ)3
_ — ‘ % 8" Solig \ 7
@ = t‘ = Dotted 8" White Lane Line White Line See general
) ful fol T ful 0 3 (typ.) note 3

48" D\ _ 4" White
SEE DETAIL B ™~ ! ! Type I-C /oo Lme< 24" Whi

White

Type 11-A- (Fyp. )= TYPICAL TWO-LANE HIGHWAY INTERSECTION WITH LEFT TURN BAYS

<
<

p
spaced at 20 _%
] o 0 o g 0 L e Traffic
o 4 5 0 G G 0 , 4" Solid § Safety
82 Solid Wnit 20 ow L Division
4" Yellow Broken 4" Solid Yel low YDO I ite Yellow Line ITexas Department of Transportation Standard
\ o yu] = < Jd

TWO-WAY LEFT TURN LANES,
e RURAL LEFT TURN BAYS,
e ‘Q;n AND LANE REDUCTION

—— ' PAVEMENT MARKINGS
White Line PM (3) _20

* % % TpeICor
o> |_>| Type 11-CoR

spaced at 20’

rType I-C

- : "+
° Type I1-A-A L3 2
|:"> Markers
\§x3“

4 % % % Typically equal to /s the length of storage lane
MINOR m—
TWO-WAY
STREET \V 4" Solidx&q>

MINOR CROSS STREET
(TWO-WAY, NON-SIGNALIZED)
MAJOR CROSS STREET

)

>
<4
o>

Yellow Line FILE: pm3-20. dgn DN: ‘CK: ‘DW: ‘CK:

©TXDOT April 1998 CONT | SECT JoB HIGHWAY
DETA I I_ A DETA I I— B REVISIONS 3544| 04 SHO211

TYPICAL TWLTL AT TWO-WAY CROSS STREET AND RIGHT TURN LANE DROP 50 210

3-03 6-20 SAT BEXAR 21

22C




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 stondard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

5:50: 09 PM

12/6/2022
FILE: P:\89\46\24\Design\Transpo\Standards\tsr3-13. dgn

DATE:

GENERAL NOTES
REQUIREMENTS FOR INDEPENDENT MOUNTED REQUIREMENTS FOR BLUE9 BROWN & GREEN 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

ROUTE SIGNS D AND I SERIES GUIDE SIGNS can be found in the "Standard Highway Sign Designs for Texas" (SHSD).

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

SHEETING REQUIREMENTS plans.
USAGE COLOR SIGN FACE MATERIAL E Ez:;x
BACKGROUND WHITE TYPE A SHEETING SHEETING REQUIREMENTS D CV-3W
BACKGROUND ALL OTHERS TYPE B OR C SHEETING USAGE COLOR SIGN FACE MATERIAL E CV-4aw
LEGEND & BORDERS WHITE TYPE A SHEETING BACKGROUND ALL TYPE B OR C SHEETING E"‘Od Ezzzx'?
LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM LEGEND & BORDERS NHITE TYPE D SHEETING 3. Route sign legend (ie. IH, US, SH and FM shields) shall use the Federal
LEGEND & BORDERS | ALL OTHERS TYPE B or C SHEETING ;ES(E)SED)ER?MBOLS ALL OTHERS TYPE B OR C SHEETING (l::gl;\;/oy Administration (FHWA) Standard Highway Alphabets B, C, D, E, Emod

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
NORTH shal | be applied by screening process with transparent color ink, transparent
I‘II_E 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
m 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.

[T DEPARTMENTAL MATERIAL SPECIFICATIONS

NORTH ALUMINUM SIGN BLANKS DMS-7110
SC E N IC SIGN FACE MATERIALS DMS-8300
p S / INTERSTATE \
AREA ALUMINUM SIGN BLANKS THICKNESS
Square Feet Minimum Thickness
# Less thon 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/

‘ ® Traffic
° Operations
« L 0 C k h a rt « A u St I n I Texas Department of Transportation se%fjlao,'fd

State Park Garfield =» TYPICAL SIGN
i I REQUIREMENTS

TSR(3)-13

FILE: tsr3-13.dgn oN: TxDOT | ck: TxDOT [ow:  TxDOT | ck: TxDOT
TYPICAL EXAMPLES TYPICAL EXAMPLES ©T><DOT October 2003 CONT | SECT ‘ JoB ‘ HIG‘HWA‘(
REVISIONS 3544 04 SHO211
12-03 7-13 DIST COUNTY SHEET NO.
508 SAT BEXAR 27
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REQUIREMENTS FOR RED BACKGROUND

REGULATORY SIGNS

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

REQUIREMENTS FOR WHITE BACKGROUND
REGULATORY SIGNS

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

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).

No warranty of any

TxDOT assumes no responsibility for the conversion

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
a balanced appearance when spacing is not shown.

SPEED 4. Black legend and borders shall be applied by screening process or cut-out
acrylic non-reflective black film to background sheeting, or combination

LI M I T 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.

DO NOT 6. Colored legend shall be applied by screening process with transparent colored
ink, transparent colored overlay film or colored sheeting to background
: sheeting, or combination thereof.
ENTER WAY 7. Sign substrate shall be any material that meets the Departmental Material
Specification requirements of DMS-7110 or approved alternative.

TYPICAL EXAMPLES 8. Mounting details for roadside mounted signs are shown in the "SMD series”
Standard Plan Sheets.

REQUIREMENTS FOR FOUR
SPECIFIC SIGNS ONLY

SHEETING REQUIREMENTS
SHEETING REQUIREMENTS USAGE COLOR SIGN FACE MATERIAL
USAGE COLOR SIGN FACE MATERIAL BACKGROUND WHITE TYPE A SHEETING
BACKGROUND RED TYPE B OR C SHEETING BACKGROUND ALL OTHERS TYPE B OR C SHEETING ALUMINUM SIGN BLANKS THICKNESS
BACKGROUND WHITE TYPE B OR C SHEETING LEGEND, BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM Squore Feet Minimum Thickness
LEGEND & BORDERS WHITE TYPE B OR C SHEETING CEGEND., BORDERS o e o e o Less than 7.5 0. 080
LEGEND RED TYPE B OR C SHEETING AND SYMBOLS 7.5 0 15 0.100
Greater than 15 0.125

REQUIREMENTS FOR WARNING SIGNS REQUIREMENTS FOR SCHOOL 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 stondard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

DEPARTMENTAL MATERIAL SPECIFICATIONS

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

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

http://www.txdot.gov/

TYPICAL EXAMPLES TYPICAL EXAMPLES

=t oratle
Operations

5:50: 10 PM

12/6/2022
FILE: P:\89\46\24\Design\Transpo\Standards\tsr4-13. dgn

DATE:

. Division
SHEETING REQUIREMENTS SHEETING REQUIREMENTS ITexas Department of Transportation Standard
USAGE COLOR SIGN FACE MATERIAL USAGE COLOR SIGN FACE MATERIAL
A CKGROUND FLOURESCENT TYPE B, OR C;_ SHEETING BACKGROUND WHITE TYPE A SHEETING TYPICAL SIGN
FLOURESCENT
LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM BACKGROUND YELLOW GREEN TYPE By OR Cp\ SHEETING REQUIREMENTS
LEGEND & SYMBOLS ALL OTHER TYPE B OR C SHEETING LEGEND, BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM
AND SYMBOLS
SYMBOLS RED TYPE B OR C SHEETING TSR (4) -1 3
FILE: +sr4-13.dgn on: TXDOT [ox: TXDOT [ow: TxDOT [ek: TxDOT
©7xpoT  October 2003 CcoNT |sEcT JoB HIGHWAY
REVISIONS 3544 04 SHO211
12:03 7-]3 DIST COUNTY SHEET NO.
SAT BEXAR 23
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No warranty of any

TxDOT assumes no responsibility for the conver-

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

DISCLAIMER:

PM
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DATE:

(Descriptive Codes correspond to project estimate and quantities sheets)
SM RD SGN ASSM TY X000 00 Xx (x-xooen | O BREAKAWAY SUPPORT PAVED SHOULDERS T~ INTERSECTION
- —
Post Type
FRP = Fiberglass Reinforced Plastic Pipe (see SMD(FRP)) 12 ft . <7#(>
TWT = Thin-Walled Tubing (see SMD(TWT)) =~ min HIGHWAY 6 ft m.n—«——‘ HIGHWAY
10BWG = 10 BWG Tubing (see SMD(SLIP-1) to (SLIP-3)) INTERSECTION INTERSECTION _
S80 = Schedule 80 Pipe (see SMD(SLIP-1) to (SLIP-3))
ule 80 Pip AHEAD AHEAD 2 e
Number of Posts (1 or 2) min
| 6 ft min —
Anchor Type Non-breakaway 0 to 6 ft E;eofzrﬁ
UA = Universal Anchor - Concreted (see SMD(FRP) and (TWT)) portion of 7.5 £+ mox an | 7.5 1+ mox
UB = Universal Anchor - Bolted down (see SMD(FRP) and (TWT)) suppor t Travel Y 7.0 ft min * Travel Y 2.0 £t min * 7.5 ft n:nx
WS = Wedge Anchor Steel - (see SMD(TWT)) (i.e., stub). . Lane ﬂ { Lane ﬂ i 7.0 ft min »
WP = Wedge Anchor Plastic (see SMD(TWT)) TR T — T[gﬁ:' i ¢
SA = Slipbase - Concreted (see SMD(SLIP-1) to (SLIP-3)) 60“\\\\\\\\\‘/ | 2_‘4Fzzzzzza“‘\\\\\\\\\\\\\L\\\\\\\\\
_ . _ ° ° G6round Paved Paved DYITCA
S8 = Slipbose - Bolted Down (see SMD(SLIP-1) to (SLIP-3)) Sround Shour er Shouser t%\
Sign Mounting Designation Shoul der I
P = Prefab. "Plain” (see SMD(SLIP-1) to (SLIP-3), (TWT), (FRP)) % LESS THAN 6 FT. WIDE GREATER THAN 6 FT. WIDE
T = Prefab. "T" (see SMD(SLIP-1) to (SLIP-3), (TWT)) To avoid vehicle undercarriage snagging, any . Lo . - When this sign is needed at the end of a two-lane,
b Dt U s SIS o ) st vt of o broary et | W e ol fe 01 tese migy | wen e ot e greoer v 1t e | NS O it S0 Sl
[F REQUIRED when it is broken away, should not project 'gn mu p . '9 P . be in line with the centerline of the roadway. Place
1EXT or 2EXT = Number of Extensions (see SMD(SLIP-1) to (SLIP-3), (TWT)) more than 4 inches above a 60-inch chord fthe edge of the travel lane. edge of the shoulder. as close to ROW as practical.
BM = Extruded Wind Beam (see SMD(SLIP-1) to (SLIP-3)) (i.e., typical space between wheel paths).
WC = 1.12 #/ft Wing Channel (see SMD(SLIP-1) to (SLIP-3))
EXAL = Extruded Aluminum Sign Panels (see SMD(SLIP-3))
BEHIND BARRIER
——— 7T TS
-7 \\ // \\
. s / R R
No more than 2 sign % \ Acce table / N 5 ft minex —=——=t " HIGHWAY 2 ft minxx HIGHWAY
posts should be located / \ P !/ \ INTERSECTION INTERSECTION
within a 7 ft. circle. L . iR o a al AHEAD AHEAD
i | \ / Edge of Travel Lane
\ \ /
o \ . // o \ 7 ft. /
— ~ \ . - ~ H /
s N N diameter / e N N diometer Guord 7.5 ft max 7.5 ft max — — — — —
N N N o , N « Circle _ Rail L . Concrete L .
/ \ - circle _ , \ ~_ - Travel n 7.0 ft min * Travel Barrier n 7.0 ft min *
/ \ S—— , \ Lane { Lane {
= \ | \ Not Acceptable EEuiseSS FIx
| X | Paved Paved ==
| Q Q Q Q Shoulder Shoulder
\ / \ /
\ / \ /
\ 7 ft. / \ 1 fh / BEHIND GUARDRAIL BEHIND CONCRETE BARRIER
\ diameter / \ diameter /
N circle 7 Not Acceptable No circle 7 Not Acceptable **Sign clearance based on distance required for proper guard rail or concrete barrier performance.
T-—-" T * Signs shall be mounted using the fol lowing condition
that results in the greatest sign elevation:
TYPICAL SIGN ATTACHMENT DETAIL SIGNS WITH PLAQUES RESTRICTED RIGHT-OF -WAY (1) a minimum of T o o maximum of 7.5 feet above the
. . (When 6 ft min. is not possible.) edge of the travel lane or
Single Signs Back-to-Back (2) a minimum of 7 to a moximum of 7.5 feet above the
Signs EAST grade at the base of the support when sign is
U-pbolt 7 Max i mum installed on the backs!ope.
Nyl h flot EAST possible HIGHWAY The maximum values may be increased when directed by
ylon washer aQ .
washor. Iock’wosher,\ ‘ - Fam INTERSECTION the Engineer.
nut ,ﬁS|gn Panel 7.5 ft+ max AHEAD See the Traffic Operations Division website for detailed
Clamp 7.0 ft min = M3P5" l::> o0 drawings of sign clamps, Triangular Slipbase System
".‘Z/——Nuf’ lock — _— 3 components and Wedge Anchor System components
washer U When a supplemental plaque tJ ’ .
Travel or secondary sign is used, 6 wxx The website address is: .
the 7 ft sign height is 7.5 ft max o http: //www. txdot.gov/publications/traffic.htm
Sign measured to the bottom of 7.0 ft min »
) ~———Nut, lock Clamp the supplemental plaque
washer Shou I der or secondary sign. Travel
i Lane
. Nylon washer, flat ‘FE;EEanZZZa
Sign Panel ! g
washer, lock washer, CURB % GUTTER OR RAISED ISLAND Paved Texas Department of Transportation
nut Shoul der l Traffic Operations Division
. Right-of-way restrictions may be created
Bolts used to mount sign panels to the clamp are l . N
5/16-18 UNC galvanized square head with nut, Clamp Bolt Sign Fonel 2t 2t by rocks, water, vegetation, forest, S I GN MOUNT I NG DETA I LS
nylon washer, flat washer and lock washer. The Nylon washer, flat — \ min HIGHWAY min tf)unJlrdmgs, @ narrow island, or other
bolt length is 1 inch for aluminum. washer, lock washer, Sign Bolt INTERSECTION octors. SMALL ROADSIDE SIGNS
nut . . o as
When two sign clamps are used to mount signs AHEAD In situations where a lateral restriction GENERAL NOTES & DETA I LS
back-to-back, use a 5/16-18 UNC galvanized hex Aooroximate Bolt Lenaih prevents the minimum horizontal clearance
head per ASTM A307 with nut and helical-spring lock Pipe Diameter il 9 from the edge of the travel lone, signs
washer. The approximate bolt lengths for various post Specific Clamp | Universal Clamp should be ploced as far from the fravel SMD (GEN) _08
sizes and sign clamp types are given in the table at 2" nominal 3 3or 3 1/2" lane as practical.
right. The bolt length may need to be adjusted - - - 7.5 ft max .
depending upon field conditions. 2 1/2" nomingl 3or 31/2 31/2o0r 4 7.0 ft min * *xx Post may be shorter if protected by @©TXDOT July 2002 DN: TXDOT ‘CK: TXDOT ‘DW: TXDOT ‘cx: TXDOT
3" nominal 31/2 or 4" 4 1/2" ﬂ guardrail or if Engineer determines the 9-08 REVISIONS CONT [SECT Jos HIGHWAY
Sign clamps may be either the specific size clamp T post could not be hit due to extreme 3544/ 04 SHO211
or the universal clamp. - slope. DIST COUNTY SHEET NO.
SAT BEXAR 24
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The use of this standard

DISCLAIMER:

No warranty of any
lity for the conver-

ng Practice Act".
1

TxDOT assumes No responsib

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

TRIANGULAR SLIPBASE INSTALLATION GENERAL REQUIREMENTS

Bolt
Keeper Plate

5/8" structural

bolts (3), nuts

(3), and washers

(6) per ASTM A325

or A449 and

galvanized per

Item 445 "Galvanizing. "
Bolt length is

2 172",

3/4 " diameter hole. ———,

Provide a
7" x 1/2" diameter
rod or #4 rebar.

Class A concrete 44*\\\\\\‘, V‘

Non-reinforced
concrete footing
(shal | be used
unless noted
elsewhere in the
plans). Foundation
should take approx.
2.5 cf of concrete,

Post

10 BWG Tubing or
™ Schedule 80 Pipe

(See General Note 3)

Slip Base
[im) D
[T 1T ]
Washers
if required by
manufacturer

12" min.
24" max.

\"V

BN 2 B

P

Y

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

NOTE

There are various devices approved
for the Triangular Slipbase System.

Please reference the Material

Producer

List for approved slip base systems.

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

Instal lation procedures shall be

provided to the Engineer by Contractor.

CONCRETE ANCHOR

6" min ——
to edge
] or joint

5/8" diameter Concrete Anchor -
8 places (embed a minimum of

5 1/2" aond torque to min. of

50 ft-Ibs). Anchor may be
expansion or adhesive type.

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

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

GENERAL NOTES:

1. Slip base shall be permanently marked to indicate manufacturer. Method, design, and location of

marking are subject to approval of the TxDOT Traffic Standards Engineer.
2. Material used as post with this system shall conform to the following specifications:
10 BWG Tubing (2.875" outside diameter)
0.134" nominal wall thickness
Seamless or electric-resistance welded steel tubing or pipe
Steel shall be HSLAS Gr 55 per ASTM A1011 or ASTM A1008
Other steels may be used if they meet the fol lowing:
55,000 PSI minimum yield strength
70,000 PSI minimum tensile strength
20% minimum elongation in 2"
Wall thickness (uncoated) shall be within the range of 0.122" to 0.138"
OQutside diameter (uncoated) shall be within the range of 2.867" to 2.883"

Galvanization per ASTM A123 or ASTM A653 G210. For precoated steel tubing (ASTM A653), recoat

tube outside diameter weld seam by metallizing with zinc wire per ASTM B833.
Schedule 80 Pipe (2.875" outside diameter)
0.276" nominal wall thickness
Steel tubing per ASTM A500 Gr C
Other seamless or electric-resistance welded steel tubing or pipe with equivalent
outside diameter and wall thickness may be used if they meet the fol lowing:
46,000 PSI minimum yield strength
62,000 PSI minimum tensile strength
21% minimum elongation in 2"
Wall thickness (uncoated) shall be within the range of 0.248" to 0.304"
Qutside diameter (uncoated) shall be within the range of 2.855" to 2.895"
Galvanization per ASTM A123

3. See the Traffic Operations Division website for detailed drawings of sign clamps and Texas

Universal Triangular Slipbase System components. The website address is:
http: //www. txdot. gov/publications/traffic. htm

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

ASSEMBLY PROCEDURE

Foundat ion

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

2. The Engineer may permit batches of concrete less than 2 cubic yards to be mixed with a portable,
motor -driven concrete mixer. For small placements less than 0.5 cubic yards, hand mixing in a

suitable container may be allowed by Engineer. Concrete shall be Class A.

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

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

5. The triangular slipbase system is multidirectional and is designed to release when struck from any

direction.

Support

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

above slip plate when the slip plate is above the edge of the travelway. The cut shall
straight.

be plumb and

2. Attach sign to support using connections shown. When multiple signs are installed on the same

support, ensure the minimum clearance between each sign is maintained. See SMD(SLIP-2)
clearances based on sign types.

for

g Texas Department of Transportation
I Traffic Operations Division

SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS
TRIANGULAR SLIPBASE SYSTEM

SMD (SLIP-1)-08

@©TXDOT July 2002 DNz TXDOT ‘CK:TXDOT ‘DW:TXDOT ‘CK:TXDOT
9-08 REVISIONS CONT |SECT JOB HIGHWAY
354404 SHO211
DIST COUNTY SHEET NO.
SAT BEXAR 25
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kind is made by TxDOT for any purpose whatsoever.

The use of this standard

DISCLAIMER:
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DATE

= N ONE-WAY Gap between
‘( T AN (R6-1) or N plaques Nylon washer, —on o GENERAL NOTES:
~ Cc_ T 77[7/::::\57 Street Name [ 1 shall be Aluminum 5/16" x 1 3/4 1l I
o e == i SN sion | 41 Sign hex bolt with /o U 1. [ SIGN SUPPORT [# OF POSTS|  MAX. SIGN AREA
(.8 \‘ l/ \; \‘//m—m\\‘/\ (if required) — — — 4 |- — — Panel nut, lock washer, / - - 10 BWG 1 16 SF
s P B N 2 flat washers 10 BWG 2 32 SF
e ) h / AN — 2R O | X ‘g' per ASTM A307 Wing Sch 80 i 32 SF
- Sy a VAR / N N .——— . galvanized per Channe | Sch 80 2 64 SF
N | LI 7 NI / / ; Item 445, Sign Clamp
\ 4 N \ / s STOP (R1-1) "Galvanizing. " I . .
N ¥ i \ N , or (Specific or 2. The Er}gmeer may require that a Schgdule 80 post be
N - ™ f N N , / YIELD (R1-2) Universal) used in place of a 10 BWG where a sign height is
N s A L || [ PO L T , // ‘ \ abnormally high due to a fill slope.
*\*\ o > = 5 \:,% 4%1 I \\ N ) N \ — , Wing 5/16" x 3 §/4“ 3. Sign supports shall not be spliced except where shown.
} ‘/ - I | vl Vaid ) N Channe | hex bolt with Sign support posts shall not be spliced.
10 - = Vol N P nut, lock washer . 4. Aluminum sign blanks shall conform to Departmental
N 1+, | \ / Top View :
| | 2 \ J —f see _)\/? T, ond flat washer Material Specifications DMS-7110 and shal | have the
1+! | | i -~ Extruded Alum. Windbeam . per ASTM A307 . following minimum thicknesses: 0.080 for signs less
V2 | 1 o —F‘ | Detail D ME (See SMD(2-1)) Top View galvanized per Detail B thon 7.5 sq. ft., 0.100 for signs 7.5 to 15 sq. ft.,
. >3 7 14V, | | L PLAQUE = 1 - variable length Detail A Item 445, "Galvanizing. " and 0.125 for signs greater than 15 sq. ft.
L LR STOP = 2 - 32 inch pieces 5. Signs that require specific supports due fto reasons
- —AqrF - YIELD = 1 - 8 inch piece in addition to windloading are indicated on the
SM RD SGN ASSM TY XXXXX(1)XX(P) - & 1 - 32 inch piece Drill 7/16" hole "REQUIRED SUPPORT" table on this sheet.
SM RD SGN ASSM TY XXXXX(1)XX(T) <M RD SON A T p- +h n oft 3/8" x 3 1/2" heavy hex 6. For horizontal rectangular signs fabricated from flat
GN ASSM TY XXXXX (1) XX (P-BM) rougn) atter bolt with nut, lock washer aluminum, T-brackets are used for signs 24 inches or
assembly ond install ond 2 flat washers per ASTM less in height. U-brackets are used for signs of
) l . bolt, nut, 2 flot 1 1/2" A307 galvanized per greater height.
. T T T T T T T T T T T — 1.12 #/ft Wing Channel washers and [tem 445 "Galvanizing. " 7. When two triangular slipbase supports are used to
D ( 18 lock washer. ngl support a single sign, they shall not be "rigidly"
N | : 2 F— *JI i* - connected to each other except through the sign panel.
| | | | See Extender | This will allow each support to act independently
| | | Detail A I | when impacted by an errant vehicle.
i . | < ! I 8. Wing channel shall meet ASTM A 1011 SS Gr 50 and be
| W(max) =6FT | | .
| | | H Il | galvanized per ASTM A 123.
- | | { I I I 9. Excess pipe, wing channel, or windbeam shall be cut
| | See off so that it does not extend beyond the sign panel
Detail B . \ (i.e., excess support shall not be visible when the
! Detail F vy sign is viewed from the front.) Repair galvanized
( I8 op  U-Bracket coating at cut support ends per I[tem 445, “Galvanizing."
It Bl - - - . . . 10. Additional route markers may be added vertically,
A T e ‘ Splices shall only be allowed behind the sign substrate. provided the total sign area does not exceed the
maximum al lowable amount per Note 1.
W-39 S *\i [S)Zioil ¢ 11.Additional sign clamp required on the "T-bracket" post
T 39 > | y Nylon washer, / T8U Bracket for 24 inch height signs. Place the clamp 3 inches above
2 5/16" x 1 3/4" bottom of sign when possible.
SM RD SGN ASSM TY XXXXX (1) XX (U) W . hex bolt with 12.Post open ends shall be fitted with Friction Caps.
Aluminum |l ex bolt wi " .
L I 38 38 ] Signl nut, lock washer, g? 172" x 4" heavy 13.Sign blanks shall be the sizes and shapes shown on the
SM RD SGN ASSM TY XXXXX (1) XX (U) Pane | 2 flat waoshers ‘ ‘ hex bolf, nutf, lock plans.
SM RD SGN ASSM TY XXXXX(1)XX (U-WC) per ASTM A307 I I washer and 2 flat
(See Note 11) galvanized per L | washers per ASTM
(a7 (a8 ) Ttem 445, Q@IMT— - A307 galvanized per
\ \ \ \ Wing | "Galvanizing. " | [tem 445,
N o ) N Channel __ | ‘ } "Galvanizing. "
(- TR A - N P - \ I 5/16" x 3/4" ‘ ‘
| l | | T = I hex bolt with | |
i / I , P T ' nut, lock washer | | REQUIRED SUPPORT
" a N ] | | I |~ ond 2 flat washers
L ~od ) e ‘ ‘ . . A per ASTM A307 Post SIGN DESCRIPTION SUPPORT
<= J= =" \(: 15 ‘ ‘ Side View ?leomed per 48-inch STOP sign (R1-1) TYTYI oIB?NBGW(GI()IX)XX(XP(_TB)M)
T B | tem ,
| | | | | | " P " . s . _ TY 10BWG (1)XX(T)
ol o4 | | [ Galvanizing. Detail E g| ©0zineh YIELD sign (R1-2) TY_10BWG (1) XX (P-BM)
o H-— - H-— | | . 2 B _ - _ TY 10BWG (1) XX (T)
. - ‘ ‘ SIDE VIEW Detail C g 48x16-inch ONE-WAY sign (R6-1) TY 10BWG (1) XX (P-BM)
| | : ] L : 5 36x48, 48x36, and 48x48-inch signs TY 10BWG (1)XX(T)
= - K | TOP VIEW <7 ) Sign Clomp 48x60- inch signs TY SBO (1) XX(T)
f
| (, I 4 ~ Extruded (Specific or X R R
) W (mox) =6F T | Aluminum Universal) 48x48-inch signs (diamond or square) TY TOBWG (1)XX(T)
i I L= B @ —— - ————————4 Windbeam R R
1 N | | — = = = = — — = —.x — — (see SMD(2-1)) / o 48x60-inch signs TY S80(1)XX(T)
~ | | " " c
- = W 3/8" x 3 1/2" square = s s f _
( | | head bolt, mut, flat (Q@(@, g 48-inch Advance School X-ing sign (S1-1) TY 10BWG (1)XX (T)
| I 5W I washer ond lock washer =\ 48-i i i
— — . -inch School X-ing sign (S2-1) TY 10BWG(1)XX(T)
[ ‘ 8 ‘ per ASTM A307 galvanized I Sign Clamp : 'ng °'9
S ! ! per Item 445 {Specific or Large Arrow sign (W1-6 & W1-7) TY 10BWG (1) XX (T)
. il "Galvanizing. " (Bolt Universal} Posf/@
( ) length may vary
I o 1~ depending on sign .
clamp type and Detail D
ngon ] pipe diameter.) I%' Texas Department of Transportation
- - Friction caps may be manufactured from hot rolled Traffic Operations Division

- SM RD SGN ASSYM TY XXXXX (2) XX (P) or cold rolled steel sheets. The minimum sheet metal
SM RO/ SGN ASSMITY S80 (1 XX(U=1EXD) SM RD SON ASSM TY SBO(1)XX(U-2EXT) FRICTION CAP DETATIL thickness shall be 24 gauge for all cap sizes. SIGN MOUNTING DETAILS

The rim edges shall be reasonably straight and

0.25 H +.05" smooth. Caps shall be sized and formed in such a SMALL ROADS I DE S I GNS
i W(max) =8F T i P i i i | | - manner as to produce a drive-on friction fit and
[ ’“7°><7 777777777 e o gl o Kirt I Pipe 0.D. ! 17 min, have no tendency to rock when seated on the pipe. TR I ANGULAR SL IPBASE SYSTEM

0 unless detailed otherwise. Variation 1.75" max
" }‘7'” 1 | Depth -.025"+.010" The depth shall be sufficient to give positive
| | protection against entrance of rainwater. They - -

R Y = S ] shall be free of sharp creases or indentations SMD (SL I P 2) 08
SM RD SON ASSM TY XXXXX (1)XX (T) Rol led Crimp to I I and show no evidence of metal frcuc"rure. ] ®T=00T July 2002 o oot [ oo [ows oo [exs mroor

0.2 3 0. 6W 0. 2W (* - See Note 12) engage pipe 0.D. Pipe 0.D. Caps shall have an electrodeposited coating of 9-08 REVISIONS cont Teeer o8 LowAY

" +.025"+.010" zinc in accordance with the requirements of ASTM - 3544]04 SHOZ11

| 2

B633 Class FE/ZN 8. DIST COUNTY SHEET NO.
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GENERAL NOTES:

0.25 H %i?n’AZV?er Wing Nylon washer, 1. [ SIGN SUPPORT [# OF POSTS MAX. SIGN AREA
Chonne| 5/16" x 2 1/2 . i 3/8" x 4" heavy hex 10 BWG 1 16 SF
ey A ********************** hex bolt with Drill 7/16" hole bolt with nut, lock washer 10 BWG 2 32 SF
‘ o I — nut, lock washer, (through) after and 2 flat washers per ASTM Sch 80 1 32 SF
H f ‘ _ 2 flat washers assembly and instal | A307 galvanized per <oh 80 3 64 SF
L See Detail C per AS'TM A307 bolt, nut, 2 flat Item 445 "Galvanizing."
f S . 90']\/30'22‘?503" Ygi:egzsggf T / 2. The Engineer may require that @ Schedule 80 post be
.. Tem 48, : used in place of a 10 BNG where a sign height is
Galvanizing. ,EJ- abnormal Iy high due to a fill siope.

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

| 4. Aluminum sign blanks shall conform to Departmental

| Material Specifications DMS-7110 and shal | have the

| fol lowing minimum thicknesses: 0.080 for signs less

. E— — e thon 7.5 sq. ft., 0.100 for signs 7.5 to 15 sq. ft.,
Sign \ and 0.125 for signs greater than 15 sq. ft.

%O.ISW
W

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

Extender ——

Side Vi Panel . — 5. Signs that require specific supports due to reasons
Extruded Alum. Windbeam (See Detail D on SMD (SLIP-2)) rde View Detail C - in addition to windloading are indicated on the
or 1.12 #/ft Wing Channel (See Detail A and Detail B) o T-Bracket "REQUIRED SUPPORT" table on this sheet.

. . . . 6. For horizontal rectangular signs fabricated from flat
Detail B Splices shall only be allowed behind the sign substrate. aluminum, T-brackets are used for signs 24 inches or

less in height. U-brackets are used for signs of
greater height.
. 7. When two triangular slipbase supports are used to

support a single sign, they shall not be "rigidly"
connected to each other except through the sign panel.
R ) This will allow each support to act independently
See Detail A | w voriable | Sign when impacted by an errant vehicle.
2 Clamps 8. Wing channel shall meet ASTM A 1011 SS Gr 50 and be
H C W (Specific or galvanized per ASTM A 123.
| —See Detail B T T T T Universal) 9. Excess pipe, wing channel, or windbeam shall be cut
/ ] ‘ 1| * 1 off so that it does not extend beyond the sign panel
12" I I I (i.e., excess support shall not be visible when the
l I I I E sign is viewed from the front.) Repair galvanized
coating at cut support ends per [tem 445, "Galvanizing."
L %: : ::é — - —-- 10.Sign blanks shal | be the sizes and shapes shown on
~ [ — -~ = the plans.
I I —l u 11.Additional sign clamp required on the "T-bracket" post
I I I for 24 inch high signs. Place the clamp 3 inches above
varigble e==—Hlseg ee——"0x="os—2|, sile—= L g bottom of sign when possible.
I I Post I 12.Post open ends shall be fitted with Friction Caps.
1| 1 clamp Ml |
L [ [ I
SM RD SGN ASSM TY XXXXX (1)XX (U-XX) %:%%:%ﬁ“% —E-r
T Sign clamp —7 3/8" x 4 1/2"
2 ! ! ! square head
12" 1| [ ml B u
I I 1 \ bolt, nut,
% % 3 i Ld| flat washer
[ [ N 6" % and lock washer per
ASTM A307 galvanized
T T
1l | —\I\— —\[\— §3X5‘7 —\[\— per ltem 445,
Ll 1_I_ i stiffeners "Galvanizing. " REQUIRED SUPPORT
Sion Clarp - === pps oo s = e S s 175 00 / S1io bose by SIGN DESCRIPTION SUPPORT
(Specific or ane - D. ! . . TY 10BWG (1) XX(T)
universal) Win Sch. 80 - (See SMD(2-1) Detail E 48-inch STOP sign (R1-D TY_10BWG (1) XX (P-BM)
1ng steel pipe for additional - - TY 10BWG (1) XX (T)
Channel . > | 60-inch YIELD sign (R1-2)
Typical Sign Mount details) g TY 10BWG (1) XX (P-BM)
g')/’:g” vasher, | See Detail E 5| 48x16-inch ONE-WAY sign (R6-1) TY 10BWG (1) XX (T)
x 4172 SM RD SGN ASSM TY S80(2) XX (P-EXAL) for clamp installation = TY_10BWG (1) XX (P-BM)
:ﬁ: b?zl)lkw\:/;:her % Additional stiffener placed at approximate center § 36x48, 48x36, and 48x48-inch signs TY TOBWG (1)XX(T)
, , N N . . ,
2 flat washers of signs when sign width is greater than 10°. 48x60- nch signs v S80(11Xx(T)
per ASTM A307 70— .
galvanized per Top View 6 ﬁ 48x48-inch signs (diamond or square) TY 10BWG (1)XX(T)
Item 445, . 6" panel should Sign Clamp
"Galvanizing. " Detail A be placed at the top of ; = =1 48x60- inch signs TY S80(1)XX(T)
sign for proper mounting See Detail D 2
' (] i ‘E | 48-inch Advance School X-ing sign (S1-1) TY 10BWG (1)XX(T)
- x LIl L 24" or 2 . . .
Sign Clamp / 6" amld iimm greater 48-inch School X-ing sign (S2-1) TY TOBWG (1)XX(T)
(Specific or || |
Universal) ' I] = — Large Arrow sign (W1-6 & Wi-7) TY T0BWG (1)XX(T)
12" O\ —————————/ |
3/8" x 1" square E
head bolt and nut
Nylon washer, g Texas Department of Transportation
5/16" x 4 1/2" I Traffic Operations Division
:3: b?cl;:;kw;/;Zner f Use Extruded Alum. Windbeam as stiffeners
! ! See SMD (2-1) for additional details
2 flat washers Extruded Aluminum T Bracket SIGN MOUNTING DETAILS
per ASTM A307 Sign —N— See Detail E
galvanized per _\I‘_ for clamp installation SMALL ROADSIDE SIGNS
Item 445,
“Gotvanizing. cian TRIANGULAR SLIPBASE SYSTEM
Sch. 80 or 10BW | | .
Slip base
steel pipe e
Extruded % SMD (SLIP-3)-08
Aluminum Panel
H H @©TXDOT July 2002 DNz TXDOT ‘CK: TXDOT ‘DW: TXDOT ‘cx: TXDOT
. Extruded Aluminum Sign T T — —
Detail D With T B ket 9-08
! racke 3544/ 04 SHO211
EXTRUDED ALUMINUM SIGN WITH T BRACKET
DIST COUNTY SHEET NO.
SAT BEXAR 27




No warranty of any

TxDOT assumes no responsibility for the conversion

"Texas Engineering Practice Act".

The use of this standard is governed by the

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

DISCLAIMER:

5:50: 14 PM

12/6/2022

FILE: P:\89\46\24\Design\Transpo\Standards\bc-21.dgn

DATE:

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

1. Workers on foot who are exposed to ftraffic or to construction equipment
within the right-of-way shall wear high-visibility safety apparel meeting

devices, construction pavement markings, ond typical work zone signs. the requlremenfs.of ISEA Ametlcon National Standard for High-Visibility

The information contained in these sheets meet or exceed the requirements Apparel, " or equivalent revisions, and labeled as ANSI 107-2004 standard

shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). Derfgrmonce for Qloss 2 or 3 risk exposure. Closs.3 gormenfs should be
considered for high traffic volume work areas or night time work.

The Barricade and Construction Standard Sheets (BC sheets) are intended
+to show typical examples for placement of temporary traffic control

The development and design of the Traffic Control Plan (TCP)is the

responsibility of the Engineer. 2. Except in emergency situations, flagger stations shall be illuminated

when flagging is used at night.

The Contractor may propose changes to the TCP that are signed and sealed
by a licensed professional engineer for approval. The Engineer may develop,

sign and seal Contractor proposed changes. COMPLIANT WORKZONE TRAFFIC CONTROL DEVICES

The Contractor is responsible for installing and maintaining the traffic 1. Only pre-qualified products shal | be used. The "Compliant Work Zone
control devices as shown in the plans. The Contractor may not move or change Traffic Control Devices List" (CWZTCD) describes pre-qualified products
the approximate location of any device without the approval of the Engineer. and their sources.

Geometric design of lane shifts and detours should, when possible, meet the 2. Work zone traffic control devices shall be compliant with the Manual for
applicable design criteria contained in manuals such as the Amer ican Assessing safety Hardware (MASH).

Association of State Highway and Transportation Officials (AASHTO),
"A Policy on Geometric Design of Highways and Streets," the TxDOT "Roadway
Design Manual" or engineering judgment.

When projects abut, the Engineer (s) may omit the END ROAD WORK, TRAFFIC
FINES DOUBLE, and other advance warning signs if the signing would be

redundant and the work areas appear continuous to the motorists. If the THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT
adjacent project is completed first, the Contractor shall erect the http://www.txdot.gov

necessary warning signs as shown on these sheets, the TCP sheets or as

directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shall be COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)

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

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

All signs shall be constructed in accordance with the details found in the STANDARD HIGHWAY SIGN DESICNS FOR TEXAS (SHSD)
"Standard Highway Sign Designs for Texas," latest edition. Sign details TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)
not shown in this manual shall be shown in the plans or the Engineer shall

provide a detail to the Contractor before the sign is manufactured. TRAFFIC ENGINEERING STANDARD SHEETS

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.

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

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

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

devices. SHEET 1 OF 12

. . . . . . . éééégt'® Trafflc
Inactive equipment and work vehicles, including workers’ private vehicles g?@ﬁ
must be parked away from travel lanes. They should be as close to the ITean Department of Transportation Standard

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

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1)-21

FILE: bc-21. dgn on: TXDOT [ox: TXDOT [ow: TxDOT [ek: TxDOT

@TXDOT November 2002 CONT | SECT JoB HIGHWAY

03 730" 354404 SHOZ1 1
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1154
TYPICAL LOCATION OF CROSSROAD SIGNS BECIN TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING"*®
T-INTERSECTION WORK
ROAD WORK * %G20-9TP ZONE
<o NEXT X MILES SI7E SPACING
i NEXT X MILES => TRAFFIC
(Opf';onol 20107 % %R20-5T FINES
see Note - DOUBLE Si Ssign A\
1 ond 4) / _ N gn Conventional Expressway/ Posted gn
K KR20-50TP| it ROAD WORK Number Road Freeway Speed |Spacing
| i O <5 NEXT X MILES or Series X
k ¥ N X X 620-2bT | WORK ZONE G20-1bTL oot
AR + f
CROSSROAD X & X X w204 MPH (ADSSX- )
| | Cw21
X X @ X
¢ * 4 INTERSECTED | Block - City <= {10007 <1500 - Hwy X w2 48" x 48" | 48" x 48" 30 120
s» g» ROADWAY X 1000 -1500° - Hwy => 1 Block - City Cw23 35 160
} } \>|' Cw25 40 240
ROAD WORK 13 ; N
<= NEXT X MILES 620-1bTR| TOAD WORK & CW1, Cw2 i 520
NEXT X MILES => NEXT X MILES => . csd ’ ' 50 400
END 80 Limit wore one | & CW7, CWs, 36" x 36" | 48" x 48"
620-1aT (Optional ROAD WORK SECIN min. S 620-2bT % % oW, CW11 55 5002
see Note c20-2FF BECIN 620-5T | ROAD WORK ; '
1 and 4) WORK NEXT X MILES =S Cw14 60 6002
% % G20-9TP | 70NE
NAVE - - 65 7002
+f May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. TRAFFIC c20-67 | ERESS | 7 CW3, Ccw4, 5
(See note 2 below) * % R20-5T DE)IUNEELSE % CW5, CWs, 48" x 48" 48" x 48" 70 800
1. The typical minimum signing on a crossroad approach should be @ "ROAD WORK AHEAD" (CW20-1D)sign ond a R20-50TP| T END Cw8-3, 5 9002
(620-2) "END ROAD WORK" sign, unless noted otherwise in plans. * % R20-30TP) wincte, ROAD WORK CW10, CW12 30 10002
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 620-2 3
with the reduced size 36" x 18" "END ROAD WORK" (G20-2) 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 volume . . . .. .
crossroads. The Engigeer will deferming whe‘theryo road is low volume as ger ?MUTCD Part 5. This CSJ LIMITS AT T-INTERSECTION X For typical sign spacings on divided highways, expressways and freeways,
information shall be shown in the plans see Part 6 of the "Texas Manual on Uniform Traffic Control Devices"
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER 1. The Engineer will determine the types and location of any additional traffic control devices, (TMUTCD) typical application diograms or TCP Standard Sheets.
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will such as o flagger and accomponying signs, or other signs, that should be used when work is . . X X .
be considered part of the minimum requirements. The Engineer/Inspector will determine the proper being performed at or near an intersection. /\ Minimum distance from work area to first Advance Warning sign nearest the
location and spacing of any sign not shown on the BC sheets, Traffic Control Plan sheets or the Work . . . . work area and/or distance between each additional sign.
Zone Standard Sheets. 2. If construction closes the road at a T-intersection, the Contractor shall place the "CONTRACTOR
4. The "ROAD WORK NEXT X MILES"(G20-1aT)sign shall be required at high volume crossroads to advise NAME" (G20-6T) sign behind the Type 3 Borricades for the road closure (see BC(10) also). GENERAL NOTES
motorists of the length of construction in either direction from the intersection. The Engineer The "ROAD WORK NEXT X MILES" left arrow(G20-1bTL) ond "ROAD WORK NEXT X MILES" right arrow 1. Special or larger size signs may be used as necessary.
will determine whether a roadway is considered high volume. (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans.
5. Additional traffic control devices may be shown elsewhere in the plans for higher volume crossroads. 2. Distance between signs should be increased as required to have 1500 feet
6. When work occurs in the intersection areg, appropriate traffic control devices, as shown elsewhere in advance warning.
the plans or as determined by the Engineer/Inspector, shall be in place.
3. Distance between signs should be increased as required to have 1/2 mile
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS L |
= ' X %G20-9Tp [BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
;’gsg crossroads at the discretion of the Engineer as per TMUTCD Part 5. See
BEGIN TRAFFIC STAY ALERT OBEY Note 2 under "Typical Location of Crossroad Signs".
D WORK % % R20-5T =
620-5T | ROAD WORK FINES WARNING . L -
KX NEXT X MILES DOUBLE 'b SIGNS 5. Only diamond shaped warning sign sizes are indicated.
CW20-1D NAME _ wths STATE LAW
CWI-4R % % G20-6T ADDRESS % % R20 50TP£uw TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
\ggsﬁ Cmsf:ﬂrc:m G20-10T % X R20-3T% % Sign Designs for Texas" manual for complete Iist of available sign design
L 3X CWIS-IP Type 3 Barricade or X X X X Sizes.
< > CW20-1D channelizing devices \ T T T 1
. L// A e oo d q q q q q4 d q4
< < LEGEND

/ : L ao
o Dqﬂ ©O o o ©°© o 0o o O oL 0L 0 /0 /O
/ S /7} <. °\ < / / /y}— / - - .. - — Type 3 Borricade
/ Lo o o% oo 0 O 0 O | channelizing Devices
=

=
X WORK = Begiming of —/ SPEED] __—* :
SPACE - o i
I NO-PASSING R2-1| LIMIT woRk 206 [ 501 ¢ = | o

3% Channelizing CSJ Limit b Iine should
Devices coordinate 00 2 9 See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional with sign Warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still G20-2 % % location NOTES X Spacing chart or the
within the project 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 BEGIN WORK NEXT X MILES" (G20-5T)sign for each specific project. SHEET 2 OF 12
IS <> d X X620-9TP Vzvgzé STAY ALERT This distance shall replace the "X" and shall be rounded
r __BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. §® Traffic
% %620-57| ROAD WORK | |")y iy TRAFFIC S WARNING No decimals shall be used. parety
ROAD * XR20-5T | FINES '\Ea_;,. SIGNS I Texas Department of Transportation Stomdard
CLOSED|Ry1-2 CWI-4L e 2 9 DOUBLE STATE LAW [J The “BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 % %G20-6T sCIIHE X %R20-50TP ..'é“":‘:%“s'?m TALK OR TEXT LATER R0 sr.woll be used as shown on the somple‘ Igyouf when‘odvonce
CW"6 Barricade or  Cp13-1p —owmacior— | R2-1 620-10T X signs are required outside the CSJ Limits. They inform the
channelizing MPH xX

devices

. X
/ | ) ;

X T otol g tre e imi o Rt et e moaewie | BARRICADE AND CONSTRUCTION
X X X if K t.
4' ‘,i 4 4' 4' if workers are presen PROJECT L IMI T

q
X% CSJ I'imit signing is required for highway construction and
\ I | maintenance work, with the exception of mobile operations.
&
d % — — — — — —|— — — — — — — <> Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) _ 21
Channel i zin: S——CSJ Limit and other signs or devices as called for on the Traffic
nelizing >
T [ Devices | Control Plan. FILE: bo-21. dgn on: TXDOT [ox: TXDOT [ow: TxDOT [ek: TxDOT
b R2-1 R November 2002
WORK %\ SPEED Contractor will install a regulatory speed Iimit sign at ©1x00T_Novenber CONT |SFeT b HwY
END Limit [Q0 N0 00 FEVISIoNs 354404 SHO211
SPACE ROAD WORK WORK ZONE the end of the work zone.
2 9 G20-2bT % % 9-07 8-14 DIST COUNTY SHEET NO.
620-2 % % 7-13 5-21 SAT BEXAR 29
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TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed |imits shall be regulatory, 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

No warranty of any

toni N 1 H Signi h f
one diretion onty. s of work activity and not fhroughout the entfire project. Sianing snown for. -
See BC(2) for Regulatory work zone speed signs (RZ2-1) shall be removed See BC(2) for LIMITS
additional advance . . additional advance
signing. or covered during periods when they are not needed. signing. //_
|

R M

TxDOT assumes no responsibility for the conversion
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____:Jlf_______ ______4@7___________1_ _
1'

See General See General
(750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
I I
WORK
620-5aP
Tt WORK | 620-50p ZONE SPEED <PEED
ZONE SPEED LIMIT WORK WORK LIMIT
10O SPEED LIMIT| ZONE | 620-50P ZONE | 620-50P
R2-1 LIMIT 6 O Re-1 7 O R2-1 SPEED SPEED 7 O R2-1
GS C) R2-1 LIMIT LIMIT
6 O R2-1 6 O R2-1
GUIDANCE FOR USE:
LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
This type of work zone speed |imit should be included on the design of 1. Regulatory work zone speed Iimifs should be used only for sections of construction
the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
speed are present in the work zone and modification of the geometrics to 2. Regulatory work zone speed limit signs shall be placed on supports at a 7 foot minimum
a higher design speed is not feasible. mounting height.
Long/Intermediate Term Work Zone Speed Limit signs, when approved as described 3. ?peed zgnZ'S|g?§ orefullus+:o+ed for one direction of travel ond are normally posted
above, should be posted and visible to the motorist when work activity is present. or eoch direction of fravel.
Work activity may also be defined as a change in the roadway that requires 4. Frequency of work zone speed |imit signs should be:
a reduced speed for motorists to safely negotiate the work area, including: 40 mph ond greater 0.2 to 2 miles
a) rough road or damaged pavement surface 35 mph and less 0.2 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
¢) construction detours 5. Regulatory speed |imit signs shall have black legend and border on a white reflective
d) grade background (See "Reflective Sheeting" on BC(4)),
e) width
f) other conditions readily apparent to the driver o 6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT"(CW3-5)sign,
As long as any of these conditions exist, the work zone speed limit signs "WORK ZONE" (G20-5aP) plaque and the "SPEED LIMIT" (R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiary to Item 502.
7. Turning signs from view, laying signs over or down will not be allowed, unless as
SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING" on BC(4).
This type of work zone speed Iimit may be included on the design of 8. Techniques that may help reduce traffic speeds include but are not |imited to: SHEET 3 OF 12
the Troffuc control p|9n§ when workers or equipment are not behind concrete A. Law enforcement. ' o Traffic
barrier, when work activity is within 10 feet of the fraveled way or actually B. Flagger stationed next to sign. ) parety
in the traveled way. C. Portable changeable message sign (PCMS). A 7exes Department of Transportation | giandana
L. . L. D. Low-power (drone) radar transmitter.
Short Term Work Zone Speed Limit signs should be posted and visible to the E. Speed monitor trailers or signs.
motorists only when work activity is present. When work activity is not
present, signs shall be removed or covered. 9. Speeds shown on details above are for illustration only. . BARRICADE AND CONSTRUCTION
(See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED LIMIT
10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system. BC (3) _ 21
FILE: be-21.dgn on: TXDOT  [ox: TXDOT [ow: TxDOT [ek: TxDOT
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TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS
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% When 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.

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 behind
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.

L
-

ATTACHMENT FOR SIGN SUPPORTS

Suppor t Attachment to wooden supports
shal | not will be by bolts and nuts
protrude or screws. Use TxDOT's or
above sign manufacturer’s recommended
M procedures for attaching sign
substrates to other types of
sign supports
Support
shall not R@ AD H
protrude L
above sign oR .
Riued Nails shall NOT
be allowed.
Each sign
Sign supports shal | shal | be attached
extend more than directly to the sign
1/2 way up the i
bock of the Sign §upporf. Multiple
substrate. . signs shall not be

FRONT ELEVATION
Wood, metal or
Fiber Reinforced Plastic

joined or spliced by
any means. Wood
supports shall not be
extended or repaired
by splicing or
other means.

SIDE ELEVATION
Wood

STOP/SLOW PADDLES CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS
1. STOP/SLOW paddles are the primary method to control traffic WITHIN THE PROJECT LIMITS
by flaggers. The STOP/SLOW paddle size should be 24" x 24". . . . . .
2. STOP/SLOW paddies shal | be retroreflectorized when used at night. 1. Permongnf signs ofe‘used to give noflce‘of traffic laws or regu!oflons, goll
3. STOP/SLOW paddies may be attached to a staff with a minimum attention to cgndnf!ons that qre ?ofenfnglly ?ozordogs to traffic ?perofnoqs,
length of 6' to the bottom of the sign. show route designations, desfnngfnons, dnrecfnons, dnsf9n§es, services, points
4. Any lights incorporated into the STOP or SLOW paddle faces of |nfere§f, and ?fher ge?gropnucol, r?creoflonol, specific service (LOGO), or
shall only be as specifically described in Section 6E.03 ?ulfurol information. .Drnvers Droceedlng.fhrough Q work zone neeg the same,
Hand Signaling Devices in the TMUTCD. if not beTfer route guidance as normally installed on a roadway without
construction.
T T 2. 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. For details for covering large guide signs see the
24" ST@P 24" S&@W TS-CD standard.
3. When existing permanent signs are moved and relocated due to construction
purposes, they shall be visible to motorists at all times.
4, 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
. 24" N c 24" > shal |l meet the required mounting heights shown on the BC Sheets or the SMD
Req Bockaround - orane Sfondorqs. This york §hou|d be paid for under the appropriate pay item for
523225°§"§orae5 - Wnite Legend & Border - Black relocating existing signs
5. [f permanent signs are to be removed and relocated using temporary supports,
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Contractor shall use crashworthy supports as shown on the BC standard sheets,
TLRS standard sheets or the CWZTCD list. The signs shall meet the required mounting
USAGE COLOR SIGN FACE MATERIAL heights shown on the BC, or the SMD standard sheets during construction. This work
BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs.
BACKGROUND ORANGE TYPE Br, OR C; SHEETING 6. Any sign or traffic control device that is struck or damaged by the Contractor
LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/her construction equipfn?nf shall be reploceg as soorj os‘possible by '{he
Contractor to ensure proper guidance for the motorists. This will be subsidiary
LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to Item 502.

GENERAL NOTES FOR WORK ZONE SIGNS

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

1

2. Wooden sign posts shall be painted white.

3. Barricades shall NOT be used as sign supports.

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) for small roadside
signs. Supports for temporary large roadside signs shall meet the requirements detailed on the Temporary Large Roadside Signs (TLRS)
standard sheets. The Contractor shall install the sign support in accordance with the manufacturer’s recommendations. [f 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. ldentification markings may be shown only on the back of the sign substrate. The maximum height of letters and/or company |ogos 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.

a. 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, duration - 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

3. Egggggggg9]nfermediofe-ferm 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 Bp or Type Cp , shall be used for rigid signs with orange backgrounds

SIGN 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 opaque, such as heavy mil black plastic, or other materials which will cover the
entire sign face and maintain their opaque properties under outomobile headlights at night, without damaging the sign sheeting.

S. Burlap shall NOT be used to cover signs.

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

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

SIGN SUPP(?RT WEIGHTS ) ) ) SHEET 4 OF 12

1. Where sign supports require the use of weights to keep from turning over, the use
of sandbags with dry, cohesionless sand should be used. §® Traffic

2. The sandbags will be tied shut to keep the sand from spilling and to maintain a bS_a_fqty
constant weight. . . . I Texas Department of Transportation s,;,”,’,ﬁ,;g;’d

3. Rock, concrete, iron, steel or other solid objects shall not be permitted
for use as sign support weignhts.

4. Sandbags should weigh a minimum of 35 Ibs and @ maximum of 50 Ibs.

5. Sandbags shall be made of a durable material that tears upon vehicular
impaot. Rubber (such G5 tire inner fubes) shall NOT be Used. BARRICADE AND CONSTRUCTION

6. Rubber ballasts desigqed for chonneéizing deviiesdshgulddnofdbe usid ior 5
ballast on portable sign supports. Sign supports designed and manufacture
with rubberpboses may ge usgg when shgwn ogpft)he CWZTCg list. TEMPORARY S I GN NOTES

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 BC ( 4 ) - 2 1

FILE: be-21. dgn DNz TxDOT ‘CK:TXDOT‘DW: TxDOT ‘CK:TXDOT
FLAGS ON SIGNS ©TxDOT November 2002 CONT |SECT JoB HIGHWAY
Flags may be used to draw attention to warning signs. When used, the flag shall REVISIONS 3544 04 SHO211
be 16 inches square or larger and shall be orange or fluorescent red-orange in 9-07 8-14 DIST COUNTY SHEET NO.
color. Flags shall not be allowed to cover any portion of the sign face. 7-13  5-21 SAT BEXAR 37

sign supports placed on slopes.
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. " i Sign
% Max imum 24" 2x6 P Sign N P
% Max imum 4x4 ] & 12 sq. ft. of - 2 skid s; .~ Post E § »~ Post
21 sq. ft. of wood ] B sign face %6 o oo N ]
/ sign face post oy 27" : : 2%6 HH : o
] ~ N ISP gl : :
N 1 502 HH : :
I o« Ve < J/g il
X X4x4 I . Y R iH=y HEe
wood . b‘l';:k M 60 ‘I'x"k ?3 e :: desirable Vo] desirable
N7 T2 plee {E il i o
& i RH 34" min. in | Optional r??
u f % Xaxd Length of skids may v[a| 48" HE strong soils, | reinforcing HE
Top wood be increased for t[e| minimum HH Szokmég'.lén slegve—>: : 34" min. in See the CWITCD
additional stability. HE HEH w s, (172" larger HE i
Pt R i i i T S sl | e
4 40" oo ofe " ofo N
30" heignt 24" /2)( x 40 See BC(4) HH sneror st ¢ post) x 18 sle weak soils.
. P . " oo chol ul ofe olo
requirement 2x6 fg;;;gn 2 /ZX" brace HH asan torger |33 anchor stu> 3]
i requirement 3/8" bolts w/nuts NH than sign HH ,::‘/4 targer K
1] 1] O Ll i L or 3/8" x 3 1/2" HH post) —=|3|¢ on sign HE
- N eV [ R (min.) lag 3B HY 005’“—>: :
screws
|‘—’|.. |‘—’| Front \ \\ OPTION 1 OPTION 2 OPTION 3
40 6" 4x4 block 4x4 block X (Anchor Stub)
Sige cide (Direct Embedment) nchor Stub (Anchor Stub and Reinforcing Sleeve)) WING CHANNEL
Front ! —_—
Lap-splice/base
SKID MOUNTED WOOD SIGN SUPPORTS s rfes ey
% LONG/ INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS GROUND MOUNTED S I GN SUPPORTS
Refer to the CWZTCD and 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.
16 sq. ft. or less of any rigid sign WEDGE ANCHORS
9 sq. ft. or less- substrate listed in section J.2.d of Both steel and plastic Wedge Anchor Systems as shown
IOnm. exf;uded the CWZTCD, except 5/8" plywood. on the SMD Standard Sheets may be used as temporary
. . 1/2" plywood is al lowed. sign supports for signs up to 10 square feet of sign
'rr'nnwoll plastic face. They may be set in concrete or in sturdy soils
sign only if approved by the Engineer. (See web address for
5 "Traffic Engineering Standard Sheets" on BC(1)).
: @ 3/8" x 3" gr. 5 bolt
° (2 per support) joining
° sign panel and supports OTHER DES I GNS
MORE DETAILS OF APPROVED LONG/INTERMEDIATE
° AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
o CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
q :23;;1"0231 3/4" x 11 foot GENERAL NOTES
W (DO NOT SPLICE) 13/4 " x13/4" x 129" @3/8 " X 3" gr. |1. Nails may be used in the assembly of wooden sign
% (hole to hole) 12 ga. support B 5 bolt supports, but 3/8" bolts with nuts’or 3/8" x 31/2"
N 1 3/4" galv. round telescopes into sleeve 134" x 1374 " x 129" ° lag sc:?ws must be used on every joint for final
N N s - connection,
- with 5/16" holes R (hole to hole) R ~ I
i or 1 3/1"[){( 13747 . . . ~ 12 ?0‘ iquore E 2 2. No more than 2 sign posts shall be placed within a
N Square tubing 13/ x 1.3/ x 52" (hole > perforated B © 7 ft. circle, except for specific materials noted on the
) o to rjole>.12 ga. square perforated - tubing upright - CWZTCD List.
Upright must RK I S tubing diogonal brace o L
fe|e§cope’fo . K B ° o o o o o o Q ____ I - 3. When project is completed, all sign supports and
provide 7' height 0 Completely welded foundations shall be removed from the project site.
above pavement w o 2" x 2" x 59" . is wi i idi .
P 48" |k 1 3/4 " x 1374 " x 32" (hole . (ho>l<e 'roxhole) around tubing This will be considered subsidiary to I[tem 502
-0 to hole) 12 ga. square perforated =g 12 ga. perforated
o tubing cross brace N tubing skid 2" x 2" x 8" x  See BC(4) for definition of "Work Duration.”
X (hole to hole)
° N : 12 ga. square %% Wood sign posts MUST be one piece. Splicing will
i g/;ﬁ ‘:n'{;?)g"‘ _____ . per forated NOT be al lowed. Posts shall be painted white.
4 . __ N tubing sleeve
> | . | welded to skid [J See the CWZTCD for the type of sign substrate
il ey pin at angle ° } 60 { that can be used for each approved sign support.
o ° o o 0o o 0o o o needed to <
Y match sideslope
36 SHEET 5 OF 12
® Traffic
§ Safety
Welds to start on I Texas Department of Transportation Division
opposite sides P P Standard
going in opposite
directions. Minimum 48"
weld, do not —-2" x 2" x
back 111 puddle. 12 ga. BARRICADE AND CONSTRUCTION
upright
we ld
R | NN TYPICAL SIGN SUPPORT
weld——d N/ weld starts here
starts |
here weld EN
SINGLE LEG BASE BC(5)-21
Side View FILE: bc-21. dgn on: TXDOT [ox: TXDOT [ow: TxDOT [ek: TxDOT
@TXDOT November 2002 CONT | SECT JoB HIGHWAY
SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS 354404 SHOZ 11
9-07 8-14 DIST COUNTY SHEET NO.
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 7-13  5-21 SAT BEXAR 37
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WHEN NOT IN USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCNS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . . e
(The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
1. The Engineer/Inspector shall approve all messages used on portable P . . o o
changeable message signs (PCMS). Phase 1: Condition Lists Phase 2: Possible Component Lists
2. Messages on PCMS should contain no more than 8 words (about four to
e;g;f ch(:l;ocfers per word), not including simple words such as "TO," Action to Take/Effect on Travel Location Worning x ¥ Advance
"FOR," "AT," etc. Road/Lane/Ram | r ist iti i : i ; i i
Messages should consist of a single phase, or two phases that oad/Lane/Ramp Closure Lis 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-
Use the word "EXIT" to refer to an exit ramp on o freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
"EXIT CLOSED." Do not use the term "RAMP."
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 roadway. CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED 33
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
? minimum 7 feet oﬁggeEgge roadway, where possib;e.
he 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
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
Do not "flash" messages or won:ds incluqed ir) 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.
. Do not present redundant information on a two-phase message; i.e., —
keeping two |ines of the message the same and changing the third Iine. CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
. Do not use the word "Danger® in message. LANE LANE GRAVEL LANES USE FOR TO LANE XX PM -
. Do not display the message "LANES SHIFT LEFT" or "LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
on a PCMS. Drivers do not understand the message.
. Do not display messages that scroll horizontally or vertically across NIGHT [-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS TO CAUTION FRI-SUN
The following table Iists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
are acceptable for use on a PCMS. Both words in g phrase must be
displaoyed fogether. Words or phroses not on this Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
abbreviated, unless shown in the TWUTCD. LANES CLOSED PAST NEXT DELAYS T0 SAFELY 70
. PCMS character height should be at least 18 inches for trailer mounted
units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
should be legible from at least 600 feet at night and 800 feet in
daylight. Truck mounted units must hove a choracter height of 10 inches EXIT RIGHT LN BUMP UsS XXX REDUCE END DRIVE NEXT
Sggh"llj?r:ebgfliggl:hgz?g g; é:gf;r:goor:e?r:é message board rather than CLOSED 1o BE XXXXFT EXIT SPEED SHOULDER WITH TUE
I
: .  aies CLOSED X MILES XXX FT USE CARE AUG XX
left or right justified.
. [f disabled, the PCMS should default to an illegible display that will
not alarm mg'roris'rs and will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
bars is oppropriate. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
XXXXXXXX STAY
WORD OR PHRASE | ABBREVIATION || WORD OR PHRASE | ABBREVIATION CEB!ED ¥ LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phase 2. L/mE . X % 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
;09'9V°rd ;;gg monGO{ xggM 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT and ALL can be inferchanged as appropriate.
Cg{;ggf N Ng:Tg N 2. The 1st phase (or both) should be selected from the 2. Roadwoy designations IH, US, SH, FM and LP can be interchanged as
"Road/Lane/Ramp Closure List" and the "Other Condition List". appropriate.
Lenter CTR Nor thbound troute) 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
%ggg;rucf-on CONST AHD ;Orz'“g :g]NG on Travel, Location, General Warning, or Advance Notice be interchanged as appropriate.
0 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 5. 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 moy be used instead of distances if necessary.
Do Not DONT Service Road SERV_RD 5. If two PCMS are used in sequence, they must be separated by 7. FT and MI, MILE and MILES interchanged as appropriate.
Eost E Shoul der SHLDR a minimum of 1000 ft. Each PCMS shall be |imited o 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
cMer gency - :MER 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
Entronce, Enter ENT Speed SPD days of the week. Advance notification should typically be for
Express Lone EXP_LN Street ST no more than one week prior to the work
S o | [y SHEET 6 OF 12
€€ Telephone PHONE
Fog Ahead FOG AHD Temporary TEMP §® Traffic
Freeway FRWY, FWY Thur sday THURS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR gglfselg'n
E::?zgt;y Blocked ;g}f BLKD Io Izgv'/nfown IgAEWNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) I Texas Department of Transportation Standard
raffic
Hozor dous DrTving | HAZ DRIVING | [ Troveiors RS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Hazar dous Water al] HAZWAT Toesaoy TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION
ion-Occuponcy | HOV Tine inutes [ TIVE W OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
X HWY Upper Level UPR LEVEL
L‘(‘)g':"(’g{ RS Vehicles (s) VEH, VEHS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- L Warning WARN
Sl ~t Wednesdoy _ WED FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT x:;?hf Limit WT LIWIT 1. When Full Matrix PCMS signs are used, the character height and legibility/visibility requirements shall be maintained as Iisted in Note 15 under "PORTABLE
Left LFT CHANGEABLE MESSAGE SIGNS" above.
Westbound (route) W -
teff t?ﬂe - tETCthED Wet Potemenf WETUPVMT 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 E;(: ( ES ) ‘22 1 |
ane Close 4 PR . . - — - - - -
Will Not WONT shall maintain the legibility/visibility requirement |isted above. FILE: bc-21.dgn oN: TxDOT  |ck: TxDOT |ow=  TxDOT | ck: TxDOT
;gwﬁiehzxié t&ﬁNﬁEVEL 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 © Tx00T Novermber 2002 conT JsecT o8 ToHnaY
! for, or replace that sign. REVISIONS 3544 04 SHO211
Roadway 4. A full matrix PCMS may be used to simulate o flashing arrow board provided it meets the visibility, flash rate and dimming requirements on BC(7), for the 9-07 8-14 1T ooty p—
designation # [H-number, US-number, SH-number, FM-number same size arrow. 7-13  5-21 SAT BEXAR 33
T00




No warranty of any

TxDOT assumes no responsibility for the conversion

" Eg;ﬁ;i:;S?i;e‘ﬁ;z:?rz:g,uSbf,fpgﬁsf"ggéé_f'eAd'.;2?%?22;&1?&23 Eglﬁ?eﬁnd LOW PROFILE CONCRETE Arrow Boards may be located behind channelizing devices in place for a shoulder
Reflectors can be found at the Material Producer List web address Barrier Reflector on BARRIER (LPCB) USED taper or merging taper, otherwise they shall be delineated with four (4) channelizing
shown on BC(1). 16" tall plastic bracket IN WORK ZONES devices placed perpendicular to fraffic on the upstream side of traffic.

2. Color of Barrier Reflectors shall De‘os specifigd'in the TMUTCD. The LPCB is approved for use in work
cost of the reflectors shall be considered subsidiory fo Item 512. \ zone locations, where the posted 1. The Flashing Arrow Board should be used for all lane closures on multi-lane roadways, or slow

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

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

Attach the delineators as per
manufacturer’s recommendations.

Barrier
Reflectors

LOW PROFILE CONCRETE BARRIER (LPCB)

° °
° °
CONCRETE TRAFFIC BARRIER (CTB) .. hd ..
[ [
See D & OM (VIA)

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

shall be mounted in approximately the midsection of each section of CTB. o 0

An alternate mounting location is uniformly spaced at one end of each ° °

CTB. This will allow for attachment of a barrier grapple without e o L] L]

damaging the reflector. The Barrier Reflector mounted on the side of o ° ° ° L4 L

the CTB shall be located directly below the reflector mounted on top of Install a minimum of .' .0

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

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

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. . ) DELINEATION OF END TREATMENTS . . . o o o
5. When CTB separates traffic traveling in the same direction, no barrier [ ] e o o [ ] e 6 06 0 O [ ] [ ) [ ) [

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. IN WORK ZONES DOUBLE ARROW R!GHT/LEFT ARROW SEQUE&I?E‘I(LEEEVRON
8. Pavement markers or temporary flexible-reflective roadway marker tabs (right arrow shown; ¢

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

recommendat ions. standards as defined in the Manual for . . . ) . .
10.Missing or damaged Barrier Reflectors shall be replaced as directed Assessing Safety Hardware (MASH). Refer 5. B?e CAUEION' display consists of four corner lamps flashing simultaneously, or the Alternating

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

N P treatments ond manufacturers. 7. The Flashing Arrow Board shall be capable of minimum 50 percent dimming from rated Iamp voltage.
The flashing rate of the lamps shall not be less than 25 nor more than 40 flashes per minute.

8. Minimum lomp "on time" shall be approximately 50 percent for the flashing arrow and equal

BARR I ER REFLECTORS FOR CONCRETE TRAFF I C BARR I ER AND ATTENUATORS intervals of 25 percent for each sequential phase of the flashing chevron.

9. The sequential arrow display is NOT ALLOWED.
10. The flashing arrow display is the TxDOT standard; however, the sequential chevron

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

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

DISCLAIMER:

17 PM
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DATE

display may be used during daylight operations.
WARNING LIGHTS 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,
1. Worning Iignts shall meet the requirements of the TMUTCD. flash rate and dimming requirements on this sheet for the same size arrow.

2. Warning lights shgll NOT bg instal !ed 0r) barricades. . . . 14, Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roadway
3. Type A-Low Intensity Flashing Warning Lights are commonly used with drums. They are intended to warn of or mark a potentially hazardous to bottom of panel.

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

4. Type-C and Type D 360 degree Steady Burn Lights are intended to be used in g series for delineation to supplement other traffic control REQUIREMENTS
5 o devices. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "SB". MIN IMUM
5. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices. TYPE MINIMUM | MINIMUM NUMBER VISIBILITY ATTENTION
6. When required by the Engineer, the Contractor shall furnish a copy of the warning Iights certification. The warning |ight manufacturer will SIZE OF PANEL LAMPS | *rer aNCE WHEN NOT IN USE, REMOVE
certify the warning lights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights. - Flashing Arrow Boards THE ARROW BOARD FROM THE
7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B 30 x 60 13 3/4 mile shall be equipped with iégg\}v-gg;géYBgEIZIISAE(E)N(T::ETE
8. The location of warning lights and warning reflectors on drums shall be as shown elsewhere in the plans. c 48 x 96 15 I mile aqutomatic dimming devices. TRAFFIC BARRIER OR GUARDRAILL.
Type C Warning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS
approved substitute mounted on a 1. Type A flashing warning lights are intended to warn drivers that they are approaching or are in a potentially hazardous area.
drum adjacent to the travel way. 2. Type A rondom flashing warning |ights are not intended for delineation and shall not be used in a series. F LASH I NG ARROW BOARDS
3. A series of sequential flashing warning lights placed on channelizing devices to form a merging taper may be used for delineation. If used,
the successive flashing of the sequential warning lights should occur from the beginning of the taper to the end of the merging taper in
order to identify the desired vehicle path. The rate of flashing for each light shall be 65 flashes per minute, plus or minus 10 flashes.
4, Type C and D steady-burn warning lights are intended to be used in a series to delineate the edge of the travel lane on detours, on lane SHEET 7 OF 12
changes, on lane closures, and on other similar conditions.
5. Type A, Type C and Type D warning lights shall be installed at locations as detailed on other sheets in the plans. §® ;;ag{;
6. Warning lights shall not be installed on a drum that has a sign, chevron or vertical panel. ) Division
7. The maximum spacing for warning lights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS ITexas Department of Transportation Standard

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING LIGHTS 1. Truck-mounted attenuators (TMA) used on TxDOT facilities

must meet the requirements outlined in the Manual for BARR I CADE AND CONSTRUCT ION

1. A warning reflector or approved substitute may be mounted on g plastic drum as a substitute for a Type C, steady burn warning light at the Assessing Safety Hardware (MASH).
discretion of the Contractor unless otherwise noted in the plans. 2. Refer to the CWZTCD for the requirements of Level 2 or
2. The warning reflector shall be yellow in color and shall be manufactured using a sign substrate approved for use with plastic drums |isted Level 3 TMAs. ARROW PANEL 97 REFLECTORS!

3. Refer to the CWZTCD f list of d TMAs.
3. on fhe CHZTCD. 4. TaAzrorg rezuired on g:egwo;g ugleggpcr)?:\zrwisesnofed WARN I NG L IGHTS & ATTENUATOR

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

Warning reflector may be round 4. Round reflectors shall be fully reflectorized, including the areq where attached to the drum. . . . . . o
or sqgore. Must have a yel low 5. Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 5 gon_':g ?Egulgei)e;ﬁszgvgﬂg'g Iﬂg*aiéocg? gseaoz;;ég:ig
reflective surface area of at least attaches to the drum. . . . . . . . without adversely offecting the work performance. BC(7)-21
30 square inches 6. The side of the warning reflector facing approaching traffic shall have sheeting meeting the color and retroreflectivity requirements for 6. The only reason a TMA should not be required is when a work [ G be-21.d oN: TxDOT ‘cx- TXDOT‘DW- TxDOT \cx- TxDOT
DMS 8300-Type B or Type C. . . area is spread down the roadway and the work crew is an - crel-oan - - - ’
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©71xDOT_Noverber 2002 CONT | sECT 408 HIGHWAY
8. The warning reflector should be mounted on the side of the handle nearest approaching traffic. REVISIONS 3544 04 SHO211
9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 DIsT COUNTY SHEET NO.
1352 SAT BEXAR 37
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The use of this standard is governed by the "Texas Engineering Practice Act".
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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
shall be free from objectionable marks or defects that would adversely
affect their appearance or serviceability.

The Contractor shall have @ 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

Plastic drums shall be a two-piece design; the "body" of the drum shall

FILE: P:\89\46\24\Design\Transpo\Standards\bc-21.dgn

Handle

Top should not
allow col lection

18" min |

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

of water or
debris Q
In
4" max
4" min
8" max
(typ)
2" max ]
(typ.)
R X
el &
ola
M| < T T H

Each drum shal | have

a minimum of 2 orange
and 2 white stripes
using Type A or Type B
retroreflective

sheeting with the
top stripe being
orange.

|

Taper to allow
for stacking a

AN

Chevron CW1-8, Opposing Traffic Lane
Divider, Driveway sign D70q, Keep Right
R4 series or other signs as approved

é "‘m
18" x 24" Sign 12" x 24"
(Maximum Sign Dimension) Vertical Panel
mount with diagonals
sloping down towards

travel way
by Engineer

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

be the top portion and the "base" shall be the bottom. minimum of 5 See Bal last
2. The body and base shall lock together in such a manner that the body drums Note 3 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
separates from the base when impacted by a vehicle traveling at a speed ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal
handling and/or air turbulence created by passing vehicles. !
3. Plastic drums shall be constructed of lightweight flexible, and
deformable materials. The Contractor shall NOT use metal drums or
single piece plastic drums as channelization devices or sign supports. 1. Signs used on plastic drums shall be manufactured using
4. Drums shall present a profile that is a minimum of 18 inches in width substrates listed on the CWZTCD
at the 36 inch height when viewed from any direction. The height of
drum unit (body installed on base) shall be a minimum of 36 inches and 2. Chevrons and other work zone signs with an orange background
a maximum of 42 inches. This detail is not intended shall be manufactured with Type B or Type Cp Orange
5. The top of the drum shall have a built-in handle for easy pickup and for fabrication. See note 3 sheeting meeting the color and retroreflectivity requirements
shall be designed to drain water and not collect debris. The handle and the CWZTCD Iist for of DMS-8300, "Sign Face Material," unless otherwise
shall have a minimum of two widely spaced 9/16 inch diameter holes to providers of approved specified in the plans
allow attachment of @ warning light, warning reflector unit or approved Detectable Pedestrion
compliant sign. Barricades 3. Vertical Panels shall be manufactured with orange and white
6. The exterior of the drum body shall have a minimum of four alternating sheeting meeting the requirements of DMS-8300 Type A or Type B
orange and white retroreflective circumferential stripes not less than Continuous smooth Diagonal stripes on Vertical Panels shall slope down toward
4 inches nor greater than 8 inches in width. Any non-reflectorized 36" rail for hand trailing the infended traveled lane.
space between any two adjacent stripes shall not exceed 2 inches in
width, 4. Other sign messages (text or symbolic) may be used as
7. Bases shall have a maximum width of 36 inches, a maximum height of 4 opp(oved by fhg Engineer..Sign dEmensEons shall not exceed
inches, and a minimum of two footholds of sufficient size to allow base 18 inches in width or 24 inches in height, except for the R9
to be held down while separating the drum body from the base. series signs discussed in note 8 below.
8. Plastic drums shall be constructed of ultra-violet stabilized, orange, . . . . .
high-density polyethylene (HDPE) or other approved material. 5. Signs shall be installed using a 1{2 inch bolt (nominal)
9. Drum body shall have a maximum unbal lasted weight of 11 Ibs. and nufz two washers, and one locking washer for each
10.Drum ond base shall be marked with manufacturer’s nome ond model number. connection
Detectable Edge 6. Mounting bolts and nuts shall be fully engaged and
RETROREFLECTIVE SHEETING adequately torqued. Bolts should not extend more than 1/2
inch beyond nuts.
1. The stripes used on drums shall be constructed of sheeting meeting the
color and retroreflectivity requirements of Departmental Materials 7. Chevrons may be placed on drums on the outside of curves
Specification DMS-8300, "Sign Face Materials.” Type A or Type B on merging tapers or on shifting tapers. When used in these
feflec?ive sheeting shall be supplied unless otherwise specified R locations, they may be placed on every drum or spaced not
in the plans. 2" Mox. more than on every third drum. A minimum of three (3
2. The sheeting shall be suitable for use on aond shall adhere to the drum should be used at each location called for in the plans.
surface such that, upon vehicular impact, the sheeting shall remain
adnered in-place and exhibit no delaminating, cracking, or loss of DETECTABLE PEDESTRIAN BARRICADES 8. R9-9, R9-10, R9-11 and R9-11a Sidewalk Closed signs which
retroreflectivity other than that loss due to abrasion of the sheeting 1. When existing pedestrian facilities are disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
surface. relocated in g TTC zone, the temporary facilities shall be approval of the Engineer.
detectable ond include accessibility features consistent with
BALLAST the features present in the existing pedestrian facility. Refer
to WZ(BTS-2) for Pedestrian Control requirements for Sidewalk
1. Unbal lasted bases shall be large enough to hold up to 50 Ibs. of sand. ) xggf";s;:g:;*f;gi‘;’c‘:/':*ge:?::;Og?sgg?f‘?:’?;'; ﬁé?iﬁf?? Use the SHEET 8 OF 12
This bose,‘ \f/hen filled with the ?ol last material, should weigh ?efween closed sidewalk, a Detectable Pedestrian Barricade shall be §® Traffic
> thrse sondbags seperate. from the base, sand. in o sunacfi1ed plostic pjoced coross the full wid of the closed sidewalk insteas Digion
’ ! -n ! of a T 3 Barricade. i
base, or other ballasting devices as approved by the Engineer. Stacking 3. Detectabie pedestrion barricades similar 1o the one pictured I Texas Department of Transportation Standard
of sandbags will be allowed, however height of sandbags above pavement above, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. barriers, and wood or chain link fencing with a continuous
2. Bases with built-in ballast shall weigh between 40 Ibs. and 50 Ibs. detectable edging con satisfactorily delineate o pedestrian
Built-in ballast can be constructed of an integral crumb rubber base or path. . . . BARRICADE AND CONSTRUCTION
0 solid rubber base. 4. Tape, rope, or plastic chain strung between devices are not
3. Recycled truck tire sidewalls may be used for ballast on drums approved ﬁ:ﬂg:'ﬁ;gCWﬂ*mT+ﬁd“@¢#mm@sTfm CHANNELIZING DEVICES
for this type of ballast on the CWZTCD Iist. qns wi isabilities Act Accessibility Cuidelines
N . (ADAAG) " and should not be used as a control for pedestrian
4. The ballast shall not be heavy objects, water, or any material that movements.
would become hazardous to motorists, pedestrians, or workers when the 5. Warning Iights shall not be attached to detectable pedestrian
drum is struck by a vehicle. barricades. BC ( 8 ) _ 2 1
5. When used in regions susceptible to freezing, drums shal | have drainage 6. Detectable pedestrian barricades should use 8" nominal barricade
holes in the bottoms so that water will not collect and freeze becoming rails as shown on BC(I?) pr?vided that the fop‘rgil pfovides FILE: bc-21.dgn oN: TxDOT ‘W:TXDOT‘M: TxDOT \m:TxDOT
o hazard when struck by a vehicle. a smoofh continuous rail suitable for hand frailing with no ©Tx00T November 2002 e pre oo oy
6. Ballast shall not be placed on top of drums. splinters, burrs, or shorp edges. EVISION: 3544 04 <HOZ11
7. Adnesives may be used to secure base of drums to pavement. 4-03 8-14
9_07 5_2| DIST COUNTY SHEET NO.
7-13 SAT BEXAR 35
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No warranty of any

TxDOT assumes no responsibility for the conversion

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".

kind is made by TxDOT for any purpose whatsoever.
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8" to 12"
e

N

VP-1L

Fixed Base

w/ Approved
Adnhesive

Surface
Mount

BGSe}///Surfoce
AN

4"

8" to 12"

——

24"

See .
min.

note 7

VP-1R

Roadway

8" to 12"

-
245

36" min. distance above travel way

18"

FIXED

(Rigid or self-righting)

36"
min.

(Rigid or self-righting)

PORTABLE

VERTICAL PANELS

Self-righting
Suppor t

8" to 12" 8" to 12"

b

Rigid
— Support ——3%

Y

L
| 24" min.
36" min. distance above travel way

TAN /<

12" minimum
embedment
depth

4

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 and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
Manual for additional requirements on the use 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 or
Type B 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.

(VPs)

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

18"
Min.

36"

12"

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 GENERAL NOTES

change of alignment with the direction of travel 1.
and provide additional emphasis and guidance for
vehicle operators with regard to changes in
horizontal alignment of the roadway.

3. Chevrons, when used, shall be erected on the out-
side of a sharp curve or turn, or on the far side 2
of an intersection. They shall be in line with
and at right angles to approaching traffic.
Spacing should be such that the motorist always 3.
has three in view, until the change in alignment
eliminates its need.

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

5. Chevrons shall be orange with a black nonreflec- 4
tive legend. Sheeting for the chevron shall be
retroreflective Type BrL or Type Cf conforming to
Departmental Material Specification DMS-8300,
unless noted otherwise. The legend shall meet the 5
requirements of DMS-8300.

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.

recommendations.

CHEVRONS

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.
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.

6. 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

Locations of these devices shall be detailed else-

7. The installation and removal of channelizing devices shall not cause
detrimental effects to the final pavement surfaces,
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.

including pavement

12"

18"

36"

CWe-4

Panels
mounted
back to back

=

Portable,
Fixed or
Driveable Base
may be used,
or may be
mounted
on drums.

=

D

OPPOSING TRAFFIC LANE DIVIDERS

1. 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 B or Type Cp conforming
to Departmental Material Specification DMS-8300,
unless noted otherwise. The legend shall meet
the requirements of DMS-8300.

(OTLD)

LONGITUDINAL CHANNELIZING DEVICES

(LCD)

LCDs are crashwor thy,

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

can be connected together. They are not designed to contain or redirect a vehicle on impact.
LCDs may be used instead of a line of cones or drums.

LCDs shall be placed in
used only when shown on
LCDs should not be used

accordance to application and installation requirements specific to the device, and
the CWZTCD Iist.
to provide positive protection for obstacles, pedestrians or workers.

LCDs shall be supplemented with retroreflective delineation as required for temporary barriers

on BC(7) when placed roughly parallel to the travel

LCDs used as barricades

lanes.
placed perpendicular to traffic should have at least one row of reflective

sheeting meeting the requirements for barricade rails as shown on BC(10). Place reflective sheeting

near the top of the LCD

along the full length of the device.

WATER BALLASTED SYSTEMS USED AS BARRIERS

1.

2.

3.

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 Manual for Assessing Safety Hardware (MASH) crashworthiness requirements based on
roadway speed and barrier application.

Water ballasted systems
or channelizing devices
Water ballasted systems
specific to the device,
Water ballasted systems
urban areas. When used

used to channelize vehicular traffic shall be supplemented with retroreflective delineation
to improve daytime/nighttime visibility. They may also be supplemented with pavement markings.
used as barriers shall be placed in accordance to application and installation requirements
and used only when shown on the CWZTCD Iist.

used as barriers should not be used for a merging taper except in low speed (less than 45 MPH)
on a taper in a low speed urban areq, the taper shall be delineated and the taper length

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

Minimum Ssuggested Maximum
Desirable Spacing of
Posted| Formula Taper Lengths Channelizing
Speed * % Devices
10° 1 12° Oon a On a
Offset|OffsetOffset| Taper | Tangent
30 2| 1507 1657 | 180’ 30 60’
35 L=-g§— 205" | 2257 | 245’ 357 70"
40 265"| 295 | 320’ 40 80
45 4507 | 495" | 540 45 90’
50 500’ | 550’ | 600’ 50° 100
55 L=WS 550’ | 605'| 660’ 557 110’
60 600’ | 660" | 720’ 60’ 120’
65 650'| 715'| 780 65’ 130°
70 700" | 770"| 840" 70’ 140"
75 750’ | 825'| 900’ 75’ 150’
80 800’ | 880’ | 960° 80’ 160’

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

SUGGESTED MAXIMUM SPACING OF
CHANNEL IZING DEVICES AND
MINIMUM DESTRABLE TAPER LENGTHS
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TYPE 3 BARRICADES

Each roadway of a

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 @ 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 e
barricade rails. The maximum height of letters and/or company logos
used for identification shall be 1",

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

clear zone is provided.

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 @ manner
that covers any portion of @ barricade rails reflective sheeting.
Rock, concrete, iron, steel or other solid objects will NOT be
permitted. Sandbags should weigh g minimum of 35 Ibs and @ maximum of
50 Ibs. Sandbags shall be made of a durable material that tears upon
vehicular impact. Rubber (such as tire inner tubes) shall not be used
for sandbags. Sandbags shall only be placed along or upon the base
supports of the device and shall not be suspended above ground level
or hung with rope, wire, chains or other fasteners. 1.

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

otherwise noted.

divided highway shall be

for two-way traffic.

Barricades shall NOT
be used as a sign support.

barricaded in the same manner.

PERSPECTIVE VIEW

TYPE 3 BARRICADE

ROAD
CLOSED

Deto

The three rails on Type 3 barricades
shal | be reflectorized orange and
reflective white stripes on one side
facing one-way traffic and both sides

Roadway

NAME
ADDRE
CITY

SS

STATE

CONTRACTOR

G20-6T

/ I

Barricade striping should slant
downward in the direction of detour.

Signs should be mounted on independent supports at a 7 foot
mounting height in center of roadway. The signs should be a
minimum of 10 feet behind Type 3 Barricades

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

(POST AND SKID)

ur
o
8l %
B
1 M m M o £ | 3
| Z ., g
1] [ 0 1l < 8] o
FHEE A
8' max. length Type 3 Barricades E f _g EH
PLAN VIEW TS B

TYPICAL APPLICATION

PLAN VIEW

may be omitted.

Typical
Plastic Drum

1. Where positive redirectional
capability is provided, drums

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.

4. When the shoulder width is greater

than 12 feet, steady-burn lights

PERSPECTIVE VIEW

These drums 5
are not required
on one-way roadway

of the culvert widening.

may be omitted if drums are used.
Drums must extend the length

LEGEND

Plastic drum

)

®

Plastic drum with steady burn Iight
or yellow warning reflector

/\

Steady burn warning |ight

or yellow warning reflector

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)

CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

Minimum

Ny & & et
nominal Reflective

[i5°

TYPICAL STRIPING DETAIL FOR BARRICADE RAIL

Sheeting
7 inches.

4" min., 8 max. —3m g7
[ | iI:" min.
w5 5SS s 2" min.
5 E: " min.
o~
©
LT LZ 4F LT 4T & &40 - 28"
//» I Q min.
stiffener (M) MV &V & & & & &
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 Two-Piece
FOR SKID OR POST TYPE BARRICADES
Alternate
Alternate <I[)
Approx. Drums, vertical panels or 42" cones Approx. (]I)
| 50 | at 50 maximum spacing | 50"
Min. 2 drums Min. 2 drums
or 1 Type 3
barricade

or 1 Type 3
barricade (j[)

On one-way roads
downstream drums
or barricade may be
omitted here

[m]

[m] =] [m] [m}

~

Desirable
sfoc?znézfé?ggfuon Channelizing devices parallel to traffic
clear zone should be used when stockpile is
: within 30’ from travel
<>
=>

TRAFFIC CONTROL FOR MATERIAL STOCKPILES

cones

CONES

min.
m{n.
min.
min.
min.
min.

orange
white

orange

min. white
42"

min.

One-Piece cones

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

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

Traffic cones and tubular markers shall be predominantly orange, and

meet the height and weight requirements shown above.

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.

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.

. Cones or tubular markers shall have white or white and orange reflective

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

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

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

Cones or tubular markers used on each project should be of the same size

and shape.

2" max.

3" min.

2" to 6"
[ 13 3" min.

lgL

Tubular Marker
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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 limits 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 shall 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.

MAINTAINING 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.

ES

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

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

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,

s0 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 [tem 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 [tem 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

Adhesive pad
Height of sheeting
is usually more than
174" ond 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 roadway marker tabs used as guidemarks
shal | 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
normally 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 DM5-8241

TEMPORARY FLEXIBLE, REFLECTIVE

ROADWAY MARKER TABS DMs-8242

RAISED 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. All temporary construction raised pavement markers provided on a
project shall be of the same manufacturer.

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

Guidemarks shal |l be designated as:
YELLOW - (two amber reflective surfaces with yellow body).
WHITE - (one silver reflective surface with white body).

A 1ist 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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STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

60" + 3"

PAVEMENT MARKING PATTERNS

Type II1-A-A Type Y buttons

RAISED
DOUBLE PAVENENT 4 to 12" Yo o o o o o o O&D (¢} O/O o o
6 o o o o o o o o o o o o

" o
10{0 12 <7F| 10 to 12.. Type I1-A-A NO-PASSING MARKERS T »
=< = = Z fonea Dooca eono° coone REFLECTORIZED L—
DooooofoO00o00OO0OCOTD omoooboooQo PAVEMENT 4 +o0 12"
&> “vello Yellow &7 Aﬁ’ T LINE
v f o> Type 11-A-A Type Y buttons MARKINGS L
Y

el low
REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
Type 1-C, I-A O&II-A-A /Type W or Y buttons
RAISED
SOLID EDGE LINE PAVEMENT o o_)c|> T(_u o o oo o o o o o o
T e II A- A MARKERS
< yp <o LINES OR SINGLE 60" - 3

= [elNe] OODO ODOOOUOOOUOOODOOOD REFLECTORIZED

NO-PASSING LINE PAVEMENT

=<§ = —_ [elNe) O 0 oo o/o ool [n(e]u] oogoa MARK INGS -
i Yellow Type Y w /?o q" White or Yellow
4 1o 8 buttons 6 to 8" Type LI-A-A

—| =

Type I-C
REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B P Type W buttons
WIDE RAISED " _Lu%o_)é c|><_|:| o o oo o/o o o o
Pattern A is the TXDOT Standard, however Pattern B may be used if approved by the Engineer. PAVEMENT ~ 1-2 o 6 6 oo 6 0 oo o o o o o
Prefabricated markings may be substituted for reflectorized pavement markings. LINE MARKERS
g
CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS OR CHANNELIZING LINE USED TO .
DISCOURAGE LANE CHANGING.) White
Type I-C 30"+ 3" Type 1-C or [I-A-A 30"+/-3"
\D
/ RAISED Oooo0oaQ a o oconoono

(m]
CENTER  smuseur J e

. 5 5
Type 1-C or II-C-R <?| LINE MARKERS |<—10’ ! 30 ! Type W or

<7;| Type W buttons
—_— —_— ooooao oooon o uon'/_ [aleluelu] oooon Y buttons

[e]
[u]

OE|OOODOOODOOODOOODOOODO{ODOOODOOODOOODOO

Whi+e4

Yel low
Type 1 A\D Type Y buttons. <?| OR ) )
oOoOgoooQooo O0OO00OO0O0DO0OO0OO0O0DOO0OO0O0DOOOODOOOOO0OOOO0ODOOO0OOODO LANE 40 :I
REFLECTORIZED o r— =] / [ ]
PAVEMENT
= OmoooOdooo ooouooonooonooonoynooonooonooon LINE MARK INGS |(_10: i 301(=\/ White or Yellow
o> Yellow 0> Type [-A Type Y buttons BROKEN Type 1-C or 11-A-A
== \hite = = = ooooo ooooo qu\_ ooooo ooooo (when required)
ﬁ> V Ifl> Type W buttons Type 1-C or II-C-R LINES
opDoo00ODOOOODOO0ODOO0ODOO00OO00VOOO00QO0O0O000O0O0O0D palsen O o o . o o o o
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS \—Type I-¢ »::A\/R:;AE:RN; o o o o 1-2 o o o / o
Prefabricated markings may be substituted for reflectorized pavement markings. AUXILIARY 3’ 9 Type 1-C or 11-C-R
OR
EDGE & LANE LINES FOR DIVIDED HIGHWAY L ANEDROP 8
REFLECTORIZED
LINE wecronizeo [ [ [ [
MARK INGS 3’ 9’
Type W buttons D'/-TyDe 1-C <?I =T =
—_— Whit /— _— _— ooooa goooa \DODOE\ oogol ooooo ooooo
're Type I1-A-A Type Y buttons <s REMOVABLE MARKINGS 5 1 8"
= oouooo%ouooouooouooouo%uooouooouooouooou WITH RAISED E —w—
oconoooXooobmooo0oDOOODOOO0OOOCJODNOO0OOOO0OOOOODOOOOM
7 N PAVEMENT MARKERS  10r —k 30" |
3 Yel low If raised pavement markers are used .
—_— Whife/_ —_— _— ooooo ooooo _70!30!:\ DODOD\ ooooa ooooo +0 supplement REMOVABLE mrkings, Raised Pavement Markers
d¢> 'f[> Type W buttons Type I-C the markers shall be applied to the
top of the tape at the approximate
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tape used for broken
Prefabricated markings may be substituted for reflectorized pavement markings. Islc:}e.?j o|rin(::s onhfi?LIsI%?f«cslr;?'l fecélrsier 20" + 1’
removal of raised pavement markers Centerline only - not fo be used on edge |ines
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS and tape. ' y e
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/\ LEGEND
siG
\ G G p me y zZzzz2|Type 3 Barricade ] Channelizing Devices
AHEAD
CW20SG-1 | \ . Truck Mounted
48" % 48" / ij Heavy Work Vehicle AN | pttenuator (TMA)
CW20SG-1 ~ ~
—. - (] CW20SG-1 48" x 48" Trailer Mounted Portable Changeable
L 48" x 48 57 |Flashing Arrow Board “ Message Sign (PCMS)
> e (Sign <]FI Traffic Flow
| | CW205G-1 q <\ |Flog Lo [Fiagger
—<?' 48" x 48" e
¢:> ¢:> Minimum Suggested Maximum| .. .
Desirable Spacing of M.njmum Suggested
o Posted|Formula Taper Lengths Channel i zing STon | ohgitudinagl
| R % Gevices ®_| oot [{TR 00,
- * 0 | 11° | 127 | ona On 0 |pistance "8"
)~ Offset|Offset|Offset| Taper Tangent
| E ‘8}5 | — 30 o[ 1507 1657 | 180’ 30’ 60’ 120° 90’
= a 35 L=-g§— 205'| 225'| 245" 35 70" | 160 120
o |80 40 265'| 295" | 320 40’ 80’ 240’ 1557
| E o | | a5 450" 495'] 540'| 45’ 90’ 320" 195
50 500’ | 550"| 600’ 50’ 100’ 400 2407
CW20SG-1 v 55 _ 550'| 605'| 660° 55’ 110° 500° 2957
48" x 48 | | i CW20SG-1 L=Ws , ; ; ; ; ; ;
See Note 8 \ 7 agey ag 60 600'] 660 720°| 60 120 600 350
CW20SG-1 CW20-5TR 65 650'| 715’ 780’ 65’ 130’ 700 4107
| | < 487 x a8 | | <| BT xs | | < cuzo-s | [ 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)
= CW20-5TR s
| | 48" x 48 | | CW20-5TL
o e 48" x 48
®| V ol g v | VA | AN WORKERS IN BUCKET TRUCKS SHALL NOT
Y WORK ABOVE OPEN LANES OF TRAFFIC.
CW20SG-1 CW20SG-1
48" x 48" 48" x 48" 48" x 48”
NEAR SIDE LANE CLOSURE FAR SIDE RIGHT LANE CLOSURE FAR SIDE LEFT LANE CLOSURE
SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY

5:50: 20 PM
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GENERAL NOTES

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

CW20SG-1
48" x 48"

CW20SG-1
48" x 48" ' 2. Obstructions or hazards at the work area shall be clearly marked
and del ineated at all times.
32:7 3. Flaggers and Flagger Symbol (CW20-7) signs may be required according
————— to field conditions.
4. Vehicles parked in roadway shall be equipped with at least two
high intensity rotating, flashing, oscillating or strobe type |ights.
- — — &g— — 5. High level warning devices (flag trees) may be used at corners of
|f(> ] the vehicle. SHEET 1 OF 2
P -
107 min. 6. Whenbworl? opzrgﬂ??s ?Fe pergormzd o; existing Zignoli, +he.signols §® O}[??I?aftfllgns
may be placed in ashing red mode when approve y e engineer. . ivision
|‘ X ‘ oL | - If existing signals do not have power, All-Way Stop (R1-1 and R1-3P) ITexas Department of Transportation Standard
i | = ' signs may be implemented when approved by the engineer.
Typical .
yP! 7. For Short-Term Stationary work the buffer space "B" from the above

table should be used if field conditions permit. For Short Duration TRAFF IC S I GNAL WORK

R4-7 (less than 1 hour) any buffer space provided will enhance the
24" x 30" safety of the setup. TYPICAL DETAILS
v - 8. The arrow board at this location may be omitted for Short Duration
CW%OSG-I" work if the work vehicle has an arrow board in operation. As an
48" x 48 option, the arrow board may be placed at the end of the taper in
the closed lane if space is not available at the beginning of the taper. WZ (BTS_ 1 ) - ] 3
¢ N 9. Signs and devices for the NEAR SIDE LANE CLOSURE may be altered for FILE: wzbts-13. dgn ON: TxDOT |cks TxDOT [ows TxDOT | ck: TxDOT
48" x 48 OPERAT IONS IN THE INTERSECT ION a left lane closure by using a LEFT LANE CLOSED (CW20-5TL) and adding ©Tx00T April 1992 cont Sm‘ o8 | HIG‘HW
SHORT DURATION channel izing devices on the centerline to protect the work space from EVISTONS 3544 04 Ho211
opposing traffic. Y SHO
2-98 10-99 7-13 DIST COUNTY SHEET NO.
4-98  3-03 SAT BEXAR 40
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No warranty of any

TxDOT assumes no responsibility for the conversion

WORK |G20-5aP CW20SG-1

Temporary Traffic Barrier

BEGIN _ . 40 48" x 48"
— | ROAD WORK 359 §T24.. ZONE | 36" x 2 =y RPN See Note 4 below oo
] G NEXT X _MILES TRAFFIC WARNING Work Area | | ||
= tagss FINES [ 52072T ¢ SIGNS -
X
% | g |czo-6T_ - [DOVBLE = Y N S y N o
END G x ag" g e R W S L R - PP T S SN = 1 1 | 1
ROAD WORK = CW205G-1 < 10" Min 4’ Min. (See Note 7 below) <
48" x 48 .
G20-2 | —_—
36" x 18" X &> ! o>
WORK AREA T 1 [ T T T T T T 1 [ I
.I ,l ,I N - N 4

olalll

slolll SIDEWALK DIVERSION ||

<&

0> MAJOR STREET

,‘ NOTES SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
CLOSED
END 1. Project signing as shown shall be in place CROSS HERE CROSS HERE
ROAD WORK whenever signal contract work is in progress. R9-110R R9-9 R9-11aL
620-2 24" x 12" 24" x 12" 24" x 12"
0BEY 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 VA A VA
SIGNS TRAFFIC 48" x 24" NEXT X MILES intersection, but only in advance of the | | ||
STATE LAW | R20-5T AN intersections at the project Iimits. Actual 5
36" x 36"| FINES ADDRESS locations will be as directed by the Engineer. -U-l! H I- olﬂ (B
R20-3T DOUBLE| G20-6T _stAtE / N\ L Y,
48" x 42" R20-5aTP =—b= 48" x 30"[_contractor CW205G-1 3. Advance signs shall be removed when signal <5
36" x 18" momers a8 x 48" construction operations are no longer Work Area
! under way, as directed by the Engineer.
4. Wgrning sign spacing shown is typical for both '::>
TYPICAL ADVANCE SIGNAL PROJECT SIGNING girect ons. ™ - N

- 5. See the Table on sheet 1 of 2 for Typical
FOR LONG TERM and INTERMEDIATE-TERM STATIONARY WORK OPERATIONS warning sign spacing. | |

ololll IR

SIDEWALK DETOUR

GENERAL NOTES FOR WORK ZONE SIGNS REFLECTIVE SHEETING

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

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

DISCLAIMER:

PM

121

50
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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
-t B
2. Wooden sign posts shall be painted white. SIGN SUPPORT WEIGHTS CROSS HERE g?‘..llo'fz.. CLOSED CROSS HERE gg,’,';'—lz,,
3. Barricades shall NOT be used as sign supports. 1. Weights used to keep signs from turning over should be sandbags i R9-9
filled with dry, cohesionless material. o 24" x 12"
4. Nagils shall NOT be used to attach signs to any support.
2. The sandbags will be tied shut to keep the sand from spilling and -2
5. All signs shall be installed in accordance with the plans or as to maintgin a constant weight. 36" x 36
directed by the Engineer. AHEA See Note ©
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-T7PL
in the "Standard Highway Sign Designs for Texas" (SHSD). 24" x 12 34" % 13 Work Area O AN
4, Sandbags should weigh @ minimum of 35 Ibs and @ maximum of S0 Ibs.
7. The Contractor shall furnish sign supports and substrates listed in —r RV
the "Compliant Work Zone Traffic Control Device List" (CWZTCD), 5. Sandbags shall be made of a durable material that tears upon N — N
installed as per the manufacturer’s recommendations. vehicular impact. Rubber, such as tire inner tubes, shall not be used. 7 . — 5 ] J -
8. Temporary signs that have damaged or cracked substrates and/or 6. Rubber ballasts designed for channelizing devices should not be used <&
damaged or marred reflective sheeting shall be replaced as for ballast on portable sign supports. Sign supports designed and e _
directed by the Engineer. manufactured with rubber bases may be used when shown on the CWZTCD |:‘,> |::>
list.
substrate. The maximum height of letters and/or company logos used 7. Sandbags shall only be placed along or laid over the base supports

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 |
shall be placed along the length of the skids to weigh down the

sign support.

9. Identification markings may be shown only on the back of the sign ~ = ~N i
A

o

[ Tolall]

10. Damaged wood posts shall be replaced. Splicing wood posts
will not be allowed.

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. 24" x 12 CROSSWALK CLOSURES
1. Work zone durations are defined in Part 6, Section 6G.02 of the USE OTHER SIDE CW2056-1
Texas Manual on Uniform Traffic Control Devices (TMUTCD). LEGEND 48" x 48"
SIGN MOUNTING HEIGHT =2 |Sign
ge Channel izing Devices PEDESTRIAN CONTROL

1. Sign height of Long-term/Intermediate-term warning signs shall be as
shown on Figure 6F-1 of the TMUTCD.

czz7z=2 | Type 3 Barricade 1. Holes, trenches or other hazards shall be adequately protected by covering,
delineating or surrounding the hazard with orange plastic pedestrian
fencing or longitudinal channelizing devices, or as directed by the Engineer.

2. Sign height of Short-term/Short Duration warning signs shall be as
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. Requlatory signs shall be mounted at least 7 feet, but not more than prior to installation. . §® Traffic
9 feet, above the paved surface regardless of work duration. SIGN FACE MATERIALS DMS-8300 3. RO gﬁ;g[s) ?!gr;s showp1 mO)f/ ge‘plgrcgdfon 5upporfsddtletor|];ed‘o:ffh? Bg.sfondords OIB%?SI;_?/:S
or ist, or when fabricated from approved |ightweight plastic Texas Depart ;
FLEXIBLE ROLL-UP REFLECTIVE SIGNS : A 7exas Department of Transportation | Siandara

substrates, they may be mounted on top of a plastic drum at or near the
location shown.

REMOVING OR COVERING DMs-8310

; When sign messages may be confusing or do not app! ire signs 4. For speeds less than 45 mph longitudinal channelizing devices may be used
. en si y onfusing or do no Y, 1 ! COLOR USAGE SHEETING MATERIAL instead of traffic barriers when approved by the Engineer. Attenuation of
shal | bg Eem%edEor.complefely covered, unless otherwise blunt ends and installation of water filled devices shall be as per BC(9) TRAF F I C S I GNAL WORK
opproved by The tngineer. ORANGE | BACKGROUND TYPE By, OR TYPE Cp SHEETING ond manufacturer’s recommendat ions.
2. When signs are covered, the material used shall be opague, such 5. Location of devices are for general guidance. Actual device spacing and BARR I CADES AND S I GNS
as heavy mil black plastic, or other materials which will cover WHITE BACKGROUND TYPE A SHEETING location must be field adjusted to meet actual conditions.
the entire sign face and mgintain their opaque properties under 6. Where pedestrians with visual disabilities normally use the closed sidewalk
qutomobile headlights gt night without damaging the sign sheeting. BLACK LEGEND & BORDERS| ACRYLIC NON-REFLECTIVE SHEETING Detectable Pedestrian Barricades should be used instead of the Type 3
Burlap, or heavy materials such as plywood or aluminum shall not Barricades shown.
be used to cover signs. — 7. The width of existing sidewalk should be maintained if practical. WZ (BTS-2)-13
3. Duct tape or other adnhesive material shall NOT be affixed to a ?my pre-quol ified produc+§ shall be Usefj' A c?py" of the 8. Pavement markings for mid-block crosswalks shall be paid for under the
sign face. Compliant Work Zone Traffic Control Devices List" (CWZTCD) appropriate bid items. . o FILE: wzbts-13. dgn on: TXDOT [ox: TXDOT [ow: TxDOT [ek: TxDOT
. ) describes pre-qualified products and their sources and may 9. When crosswalks or other pedestrian facilities are closed or relocated, ©7TxD0T  April 1992 CconT |sect J08 HIGHWAY
4, Signs orjd anchor stubs shall be removed and holes back filled upon be found at the following web address: temporary facilities shall be detectable and shall include accessibility REVISIONS
completion of the work. ) A . features consistent with the features present in the existing pedestrian 354404 SHO211
http://www.txdot.gov/txdot_library/publications/construction.htm facility. 2-98 10-99 7-13 o1ST CONTY SHEET NO.
4-98 3-03 SAT BEXAR 41
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STORMWATER POLLUTION PRVENTION PLAN (SWP3): 4 g pRroJECT SPECIFIC LOCATIONS (PSLs): 1.10 POTENTIAL POLLUTANTS AND SOURCES:
This SWP3 has been developed in accordance with TxDOT PSLs must be depicted on the Environmental Layout Sheets 1 Sediment laden stormwater from stormwater conveyance over
policy for projects disturbing less than 1 acre of soil, and not in Attachment 1.2 of this SWP3. PSLs may be identified during disturbed area
part of a larger common plan of development. preconstruction meetings or during the construction "I Fuels, oils, and lubricants from construction vehicles, equipment,
. i : d st
For all projects with any soil disturbing activities, TXDOT will prc;cSeLss dPIteasg cr;occ;sg from the o;:hor;s belowt. _ Sar|1 storagg ts adhesi tc. . tructi
maintain a SWP3 with all pertinent records, correspondence, O PSLs determ!ned dur!ng precctms ;uc ion meeting o \t/.e.r;.s, paints, adhesives, etc. from various construction
environmental documents, etc. at the project field office. If b s determined during construction activities
no field office is available, then this SWP3 shall be kept at [J No PSLs planned for construction LJ Transported soils from offsite vehicle tracking 1.12 ROLES AND RESPONSB!'.-'T'.ES: TxDOT
the appropriate TxDOT Area Office. Tvoe Sheet #s Construction debris and waste from various construction ~ Development of plans and specifications
yp activities X Perform SWP3 inspections
This SWP3 is consistent with requirements specified in '] Contaminated water from excavation or dewatering pump-out [1 Maintain SWP3 records and update to reflect daily operations
applicable stormwater plans, and the project's environmental water O Other:
permits, issues, and commitments (EPICs). _ . . -
71 Sanitary waste from onsite restroom facilities
1.0 SITE/PROJECT DESCRIPTION "1 Trash from variou.s constructiqn activities/receptacles Other:
| Long-term stockpiles of material and waste
1.1 PROJECT CONTROL SECTION JOB (CSJ): Other:
3544-04-
1.2 PROJECT LIMITS: Other:
. SH 211 AT LAMBDA DR
From: Other:
To: 1.13 ROLES AND RESPONSIBILITIES: CONTRACTOR
. X Day To Day Operational Control
1.3 PROJECT COORDINATES: All off-ROW PSLs required by the Contractor are the Contractor’s X Maintain schedule of major construction activities
BEGIN: (Lat) ,(Long) responsibility. The Contractor shall secure all permits required X Install, maintain and modify BMPs
_ by local, state, federal laws for off-ROW PSLs. The contractor 0 Other:
END:  (Lat) ,(Long) shall provide diagrams, areas of disturbance, acreage, and
1.4 TOTAL PROJECT AREA (Acres): 0.1 BMPs for all off-ROW PSLs within one mile of the project. 1 Other:
1.5 TOTAL AREA TO BE DISTURBED (Acres): __ 0-0 Eg” 'R'ECE“{'NG WﬁEFéS:' ted on the Envi tal Layout
. cres): .
1.9 CONSTRUCTION ACTIVITIES: Sheets in Attachment 1.2 of this SWP3. Include Segment # for
1.6 NATURE OF CONSTRUCTION ACTIVITY: (Use the following list as a starting point when developing the receiving waters. ' '
TRAFFIC SIGNAL MODIFICATION (NO DIGGING) Construction Activity Schedule and Ceasing Record in Tributaries Classified Waterbody
Attachment 2.3.)
"1 Mobilization
1 Install sediment and erosion controls
[ Blade existing topsoil into windrows, prep ROW, clear and grub
1.7 MAJOR SOIL TYPES: 1 Remove existing pavement
Soil Type Description | Grading operations, excavation, and embankment
| Excavate and prepare subgrade for proposed pavement
widening
§» _I Remove existing culverts, safety end treatments (SETs)
N | Remove existing metal beam guard fence (MBGF), bridge rail
"f} [ Install proposed pavement per plans
3 | Install culverts, culvert extensions, SETs
’:'?) 1 Install mow strip, MBGF, bridge rail
o
2 | Place flex base STORMWATER POLLUTION
5 '] Rework slopes, grade ditches PREVENTION PLAN (SWP3)
§ _| Blade windrowed material back across slopes * Add (*) for impaired waterbodies with pollutant in (). (Less Than 1 Acre)
§ "I Revegetation of unpaved areas
= | Achieve site stabilization and remove sediment and © 2022
C ®
2 erosion control measures g Sheet 1 of 2
é’. ] Other: I Texas Department of Transportation
ﬁ% biv: N PROJECT N, N
e | Other: 6 42
N O
Lo® STATE SIATE COUNTY
= | Other: TEXAS | SAT BEXAR
EE 3544 04 SHO211




STORMWATER POLLUTION PRVENTION PLAN (SWP3):

2.0 BEST MANAGEMENT PRACTICES (BMPs)
AND CONTROLS, INSPECTION, AND
MAINTENANCE

2.3 PERMANENT CONTROLS:

(Coordinate post-construction BMPs with appropriate TxDOT
maintenance sections.)

BMPs To Be Left In Place Post Construction:

2.5 POLLUTION PREVENTION MEASURES:
“1 Chemical Management

2.7 ALLOWABLE NON-STORMWATER DISCHARGES:

X Fire hydrant flushings

X Irrigation drainage

X Pavement washwater (where spills or leaks have not occurred,
and detergents are not used)

X Potable water sources

The Contractor shall be the responsible party for implementing Type Stationing "] Concrete and Materials Waste Management Sor
the BMPs described herein and for complying with the SWP3 From To | Debris and Trash Management X Up”"gf ated st
for control of erosion and sedimentation during day-to-day 7 Dust Control X Uncontaminated groun \_Na er
operations. The Contractor shall implement changes to this 1 Sanitary Facilities X \(/)Vater used to wash vehicles or cgntrol dust
SWP3 approved by TxDOT within the times specified in this | Other- X Other allowable non-stormwater discharges as allowed by
SWP3 or the CGP. TPDES GP TXR150000.
"1 Other: .
2.1 EROSION CONTROL AND SOIL 2.8 INSPECTIONS:
STABILIZATION BMPs: All disturbed areas and erosion and sediment control devices
"1 Other: .
T/P shall be inspected at least once every seven (7) days.
X [ Protection of Existing Vegetation | Other- In.spections s.hall be performed by TxDOT as indicated on the
[ Vegetated Buffer Zones Field Inspection and Maintenance Report Form 2118 and
7 [ Soil Retention Blankets retained in Attachment 2.3 of this SWP3 .
T [1 Geotextiles
U Mulchlng/ Hydromulching 2.9 MAINTENANCE:
[1 Soil Surface Treatments . .
~ = Temporary Seeding Control measures shall be properly installed according to
| [ Permanent Planting, Sodding or Seeding Refer to the Environmental Layout Sheets/ SWP3 Layout Sheets rsnpsacz;zcrf:tilgrr‘wsétlgItéfa?iite;rggc?t?v;?atrizr'\n/tlepnc:nzznrtrﬂst be
1 O Biodegradable Erosion Control Logs located in Attachment 1.2 of this SWP3 o perating " Y. el
[l Rock Filter Dams/ Rock Check Dams 2.6 VEGETATED BUFFER ZONES: acc_o.mp Ishe _as soon as POSSI © and belore e nex
~ [ Vertical Tracking Natural vegetated buffers shall be maintained as feasible to anticipated rain event, but in no case later than 7 calendar
o Interceptor Swale protect adjacent surface waters. If vegetated natural buffer days after being able to access Fhelsne. Malntenar.me shall be
" Riprap zones are not feasible due to site geometry, the appropriate peﬁormed by the Cpntractor as indicated on the Field _
= [ Diversion Dike additional sediment control measures have been incorporated Inspection and Maintenance Report Form 2118 and retained
~ [ Temporary Pipe Slope Drain into this SWP3. in Attachment 2.3 of this SWP3.
[ Embankment for Erosion Control 2.4 OFFSITE VEHICLE TRACKING CONTROLS: St ti <
11 1) Paved Flumes "1 Excess dirt/mud on road removed daily Type From ationing To
' Other: 71 Haul roads dampened for dust control
= [ Other: "1 Loaded haul trucks to be covered with tarpaulin
~ [ Other: | Stabilized construction exit
0 [ Other: 71 Other:
2.2 SEDIMENT CONTROL BMPs: - Other:
c T/P
%_” X [J Biodegradable Erosion Control Logs 7 Other:
§ [1 Dewatering Controls
"é [1 [1 Inlet Protection ] Other:
% 1 [1 Rock Filter Dams/ Rock Check Dams
‘g 1 1 Sandbag Berms
g|o o Sediment Control Fence STORMWATER POLLUTION
sl 00 Stabilized Construction Exit PREVENTION PLAN (SWP3)
8 [ Floating Turbidity Barrier
ol (Less Than 1 Acre)
s ¢ Vegetated Buffer Zones Refer to the Environmental Layout Sheets/ SWP3 Layout Sheets
Z| U [ Vegetated Filter Strips i i 2022
g | oﬂ?er- p located in Attachment 1.2 of this SWP3 © ‘ ® Sheet 2 of 2
g [ Oth er: I Texas Department of Transportation
~2| 7 11 Other: o I e
o<
NS [1 Other: 6 43
N STATE SIATE COUNTY
sd TEXAS | SAT BEXAR
oo | Refer to the Environmental Layout Sheets/ SWP3 Layout Sheets p— p— o8 .
==| located in Attachment 1.2 of this SWP3 3544 04 SHOZ1 1




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

FLOW
ADDITIONAL UPSTREAM
STAKES FOR HEAVY
RUNOFF EVENTS

Tt SS ))))A
It

SECURE END
SEAEQGAQO STAKE LOG ON DOWNHILL
DIRECTED SIDE AT THE CENTER

AT EACH END, AND AT
ADDITIONAL POINTS AS
NEEDED TO SECURE LOG
(4" MAX. SPACING),
OR AS DIRECTED BY

TEMP. EROSION
CONTROL LOG

FLOW ADDITIONAL UPSTREAM

(TYP.) AS NEEDED TO SECURE LOG
STAKES FOR HEAVY OR AS DIRECTED BY THE
RUNOFF EVENTS ENGINEER.
SECURE END
g?AiEGAgO e = | — DISTURBED AREA $ RO N -
bIRecTED A T ! S ol
(@ ) b oriow | s o6
: : ~~ BACK OF CURB ? 1 \j\\¥7DISTURBED AREA
B— Nl L1p oF GuTTER SECESE ESD / |- BACK OF CURB
STAKE AS
DIRECTED

STAKE ON DOWNHILL SIDE OF
LOG AT 8" (ON CENTER) MAX
AS NEEDED TO SECURE LOG
OR AS DIRECTED BY THE

TEMP. EROSION
CONTROL LOG

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:
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ENGINEER.
THE ENGINEER.
PLAN VIEW PLAN VIEW
STAKE LOG ON DOWNHILL
SIDE AT THE CENTER, EEM§§OERESéON
AT EACH END, AND AT R.O.W
ADDITIONAL POINTS AS - 0. W STAKE
TEMP. EROSION NEEDED TO SECURE LOG \
CONTROL LOG (4" MAX. SPACING), OR COMPOST CRADLE
= AS DIRECTED BY THE UNDER EROSION
(TYP. = ENGINEER. CONTROL LOG S
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UNDER EROSION
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SECTION A-A
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EROSION CONTROL LOG AT BACK OF
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SECTION B-B

V
NEAANTARANSARANNE AN ARANCZNANRARAYCARAN R ARANE AANAZRAN CZRANNEFARE ARANKARANY

EROSTION CONTROL LOG AT BACK OF CURB

#3 BAR

CURB

RIGHT-OF -WAY

REBAR STAKE DETAIL

EROSION CONTROL LOG AT DROP INLET

EROSION CONTROL LOG AT CURB INLET

EROSION CONTROL LOG AT CURB & GRATE INLET

STAKE ON DOWNHILL SIDE OF

17 LOG AT 8" (ON CENTER) MAX

ADDITIONAL UPSTREAM
STAKES FOR HEAVY
RUNOFF EVENTS

PLAN VIEW

TEMP. EROSION
CONTROL LOG

COMPOST CRADLE
UNDER EROSION
CONTROL LOG

NN NN NN ANNANAS
i%%&4%%%&%,%WﬁkﬁkﬁN%%ﬁ%ﬁN%%%&
SECTION C-C

C—=- \
LIP OF GUTTER

V \\\
AVA

GENERAL NOTES:

1. EROSION CONTROL LOGS SHALL BE INSTALLED
IN ACCORDANCE WITH MANFACTURER'S
RECOMMENDATIONS, OR AS DIRECTED BY THE
ENGINEER.

2. LENGTHS OF EROSION CONTROL LOGS SHALL
BE IN ACCORDANCE WITH MANUFACTURER’S
RECOMMENDATIONS AND AS REQUIRED FOR
THE PURPOSE INTENDED

3. UNLESS OTHERWISE DIRECTED, USE
BIODEGRADABLE OR PHOTODEGRADABLE
CONTAINMENT MESH ONLY WHERE LOG WILL
REMAIN IN PLACE AS PART OF A VEGETATIVE
SYSTEM. FOR TEMPORARY INSTALLATIONS
USE RECYCLABLE CONTAINMENT MESH

4. FILL LOGS WITH SUFFICIENT FILTER MATERIAL
TO ACHIEVE THE MINIMUM COMPACTED DIAMETER
SPECIFIED IN THE PLANS WITHOUT EXCESSIVE
DEFORMATION.

5. STAKES SHALL BE 2" X 2" WOOD OR
#3 REBAR, 2°-4' LONG, EMBEDDED SUCH THAT
2" PROTRUDES ABOVE LOG, OR AS DIRECTED BY
THE ENGINEER.

6. DO NOT PLACE STAKES THROUGH CONTAINMENT
MESH.

7. COMPOST CRADLE MATERIAL IS INCIDENTAL &
WILL NOT BE PAID FOR SEPARATELY

8. SANDBAGS USED AS ANCHORS SHALL BE PLACED
ON TOP OF LOGS & SHALL BE OF SUFFICIENT
SIZE TO HOLD LOGS IN PLACE.

9. TURN THE ENDS OF EACH ROW OF LOGS UPSLOPE
TO PREVENT RUNOFF FROM FLOWING AROUND THE
LOG.

10. FOR HEAVY RUNOFF EVENTS, ADDITIONAL
UPSTREAM STAKES MAY BE NECESSARY TO KEEP
LOG FROM FOLDING IN ON ITSELF

EROSION CONTROL LOG AT EDGE OF RIGHT-OF-WAY

SEDIMENT BASIN & TRAP USAGE GUIDELINES

An erosion control log sediment trap may be used fo filter
sediment out of runoff draining from an unstabilized area.

Log Traps:

5 acres.
the drainage areaq).

Control logs should be placed in the following locations

The

1. Within drainage ditftches spaced as needed or min. 500’ on center

2. Immediately preceding ditch inlets or drain inlets

3. Just before the drainage enters a water course

4. Just before the drainage leaves the right of way

5. Just before the drainage leaves the construction
limits where drainage flows away from the project.

logs should be cleaned when the sediment has accumulated fto a

depth of 1/2 +the log diameter.

Cleaning and removal of accumulated sediment deposits is incidental

will

not be paid for separately

The drainage area for a sediment trap should not exceed
The trap capacity should be 1800 CF/Acre (0.5"

MINIMUM
COMPACTED
DIAMETER

MINIMUM
COMPACTED
DIAMETER

DIAMETER MEASUREMENTS OF EROSTON

CONTROL LOGS SPECIFIED IN PLANS

SHEET 1 OF 3

;§§§§"® Design
Division
I Texas Department of Transportation Standard

TEMPORARY EROSION,
SEDIMENT AND WATER
POLLUTION CONTROL MEASURES

EROSION CONTROL LOG
EC(9)-16
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No warranty of any kind is made by TxDOT for any purpose whatsoever.
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