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“TxDOT CONSTRUCTION GENERAL NOTES”

1. "The design and construction will provide for preserving all existing features in or near the State
Right Of Way being affected by the widening. This includes but is not limited to, existing driveway
gate set-backs, relocation of electronic private property gates, mailbox turnouts, mail boxes and
supports, cattle guards, roadway signing, existing rip-rap or other permanent erosion control features,
diversionary berms, swales, ditches, amount and configuration of driveway flares and driveway
centerline profile, metal beam guard fence and end treatments, etc. Existing driveway culverts and
safety end treatments if effected by roadway widening will be reconstructed to preserve existing front
slope rates. The coordination of items that effect existing private property access, mail delivery, etc. is
the responsibility of the developer. The written concurrence of any effected property owners for
construction effecting their driveways or mailbox turnouts must be obtained and provided TxDOT prior
to TxDOT driveway permits being issued."

2. "For work in State Right Of Way, the developer is responsible for coordination of, obtaining permits
for, and complying with any and all state and federal regulatory agencies and all applicable laws, rules
and regulations pertaining to the regulation of drainage, preservation of cultural resources, natural
resources and the environment. The developer is responsible for determining if the project is in an
environmentally sensitive area such as within the recharge or contributing zone of protected aquifers,
and act in accordance with all resource agency regulations.”

If TxDOT has a CZP or WPAP on file with TCEQ, the developer is responsible for amending TxDOT’s
permit, obtaining TCEQ approval and providing TxDOT with the approved amended permit. The
amended permit will address the relocation of any TxDOT permanent BMP’s including vegetative filter
strips that may be impacted by work done within TxDOT ROW.

If TxDOT does not have a CZP or WPAP on file with TCEQ, any permanent BMP’s including
vegetative filter strips, that may be required in order to treat additional impervious cover placed in
TxDOT ROW will be located in private property and the developer will provide TxDOT with evidence
of TCEQ approval of the additional impervious cover.”

The developer may not operate under resource agency environmental clearance of a previous or ongoing
TxDOT project, but will be required to obtain separate resource/environmental agency clearance."

3. "If waste areas or material source areas result from this project, the Contractor is reminded to follow
the requirements of the Texas Aggregate Quarry and Pit Safety Act. In addition, it is requested that
these areas not be visible from any highway on the State system."

3.5. “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. Properly
dispose unsalvageable materials in accordance with local, state, and federal regulations. Deface traffic

signs so that they will not reappear in public as signs.”

4. " Any trees existing within State Right Of Way are the natural resources of the State and will be
protected. In the event that trees must be removed, TxDOT written permission will be received in
advance and will identify the specific trees by species, diameter and location to be removed. The

developer will be fined for any unpermitted removal of trees."

4.5. “In the event that there are areas of public ROW dedication resulting from the platting process, the
area within the public ROW dedication does not pass into TxDOT ownership as a result of platting.
However, the developer will remove any old fencing, gates and unsightly vegetation within the area of
the ROW dedication, leaving it in an aesthetically pleasing condition. The Area of ROW dedication will
not be mowed or otherwise maintained by TXxDOT. Prior to removal of trees in the area of ROW
dedication, the trees will first be evaluated in accordance with the requirements of local tree protection
ordinances and the written concurrence of the local jurisdiction will be provided to TxDOT.”

5. "The developer will maintain at the project site, and make available upon request, copies of all
approved environmental plans and permits relating to work in State Right Of Way."

6. “Prior to beginning grading activity the contractor will set and maintain roadway stationing, control
points, marks, stakes to establish lines, slopes, grades and centerlines.”

7. "Any slopes in State Right Of Way which become steeper than 3:1 as a result of the work will be
treated with 4" thick reinforced concrete riprap and be treated with metal beam guard fence. This may
entail additional rip-rap beyond that shown in the plans."

7.5. “Unless otherwise shown on the plans, where existing concrete rip-rap is removed, modified or
extended, the portion to be removed will be neatly saw-cut prior to removal and the new rip-rap will be
formed to match the existing lines and grades of the existing rip-rap and will be doweled into the
existing rip-rap with #3 bars on 12” centers. The dowel bars will be epoxied in place with epoxy
meeting TxDOT requirements. The minimum embedment length is 9 inches. This applies to any type
of concrete rip-rap including metal beam guard fence or cable barrier mow strips. ”

8. "Duane Hofferichter (830) 609-0707 New Braunfels, Travis Young (830) 303-0130 Seguin, Chad
Lux (830) 816-2430 Boerne, Mark Andrews (830) 393-3144 Floresville, TxDOT Maintenance office
will be contacted by the contractor 48 hours prior to work occurring in State Right Of Way."

9. "State Right Of Way will not be used as an area for contractor parking or for staging the receipt of
materials or equipment."

10. "Traffic control and construction barricades will meet the requirements of the Texas MUTCD."

11. “The contractor will provide advance notification to the engineer of impending/upcoming lane
closures for all temporary and/or permanent lane, ramp, connector, frontage, shoulder, median
crossover, etc. closures or detours.”

12. “Access to adjoining property must be maintained at all times.”

13. “Unless otherwise noted in the plans and/or as directed by the area engineer or maintenance
supervisor, daily lane closures shall be limited according to the following restrictions:

Nighttime: Maintenance Supervisor and/or Area engineer approval required. (with uniformed off duty
law enforcement officers).

Weekend Closures: Maintenance Supervisor and/or Area engineer approval required.”

14. “No lane closures or roadway closures will be permitted for the following key dates and/or special
events:

Between December 15 and January 1.

Wednesday before Thanksgiving thru the Sunday after Thanksgiving.
Saturday and Sunday before Memorial Day and Labor Day.

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

15. "At no time will the roadway travel way be blocked"

16. "Lane closures will only be permitted with 48 hour prior approval of the TxDOT Maintenance
Supervisor. Lane closures will be permitted only between 9:00 a.m. and 4:00 p.m. Monday through
Friday."

16.5. “For lane closures on two-lane two-way roadways, including during pilot car operations, flaggers
will be placed at the beginning and end of the work zone as well as at each individual driveway and side
road intersection within the limits of the work zone and extending for a minimum of the beginning of
advanced warning signs either end of the work zone to control, warn and direct side road and driveway
traffic of the change in traffic operations. Whenever one way traffic control is accomplished by traftic
signals work zone flaggers will be similarly stationed at each individual driveway and side road
intersection within the limits of the work zone and extending for a minimum of the beginning of the
advanced warning signs either end of the work zone. All flaggers will be in constant radio contact.”

17. "A minimum 3:1 (H:V) temporary safety slope of stable compacted material will be required
adjacent to the State highway edge of pavement at all times during non working hours."

18. “Only one side of the roadway will be open to construction at a time. Work will be completed and
pavement edges backfilled on one side of the road before work will begin on the opposite side of the
roadway.

19. “All milling, paving and seal coat operations shall proceed in the direction of traffic.”

20. “Any pavement edge drop-offs between 1 and 2 inches in height will have CW 8-11 warning signs.
Any pavement edge drop-oft 2 inches or greater will have a 3:1 compacted safety slope and CW 8-9a or
CW 8-11 signs plus channelizing devices. Pavement edges will be shouldered up with compacted
embankment material and 4 inches of topsoil as soon as possible after paving is completed on the side of
the road being widened.”
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21. “Proof rolling of subgrade is required and shall be witnessed by TxDOT prior to placement of
pavement structure unless otherwise approved by the TxDOT Maintenance Supervisor. The
requirement for proof-rolling of subgrade is not superseded by any other requirements including those of
any Geotechnical Report. ”

22. “All Flexible Base will have a minimum Plasticity Index of 4.”

23. "All courses of asphaltic concrete pavement (regardless of type) will be placed with a asphalt paving
equipment meeting the requirements of TxDOT Item 320, “Equipment for Asphalt Concrete Pavement”,
unless otherwise approved by the Maintenance Supervisor."

23.5. “Tack coat will be applied with an asphalt distributor and spread across the surface receiving the
tack coat by multiple passes of a pneumatic roller. The application of tack coat and the number of
passes of the pneumatic roller will be sufficient to make the surface and exposed edges consistently
black with no areas devoid of tack. Asphalt for tack coat shall meet TxDOT specs and be from a
TxDOT approved source.”

24. "All surface aggregates will meet the requirements of TxDOT friction classification "B" and will
meet PG Binder grade 70-22."

25. "All surface Asphalt Concrete Pavement will be under-sealed with a One Course Surface
Treatment."

26. "All Asphaltic Concrete Pavement used in base courses will be Type "A" or "B" and will meet PG
binder grade 64-22."

27. "All pavement widening including shoulders will match the existing pavement cross slope."

28. "All pavement markings will be Type I thermoplastic (100 mil) with under-seal meeting the
requirements of TxDOT Item 666, Reflectorized Pavement Markings. The contractor will place guide
marks in accordance with Item 666 and will make arrangements for TxDOT inspection of the pavement
marking layout prior to placement of striping. Equipment used for the placement of striping will meet
the production requirements of Item 666 unless otherwise approved in advance by the TxDOT
Maintenance Supervisor."

29. “Existing pavement markings that conflict with proposed pavement markings will be lightly ground
in a manner that does not damage the pavement surface, to remove any pavement marking
accumulation, and will be covered with a strip seal of 18” minimum width, consisting of precoated grade
5, friction class B aggregate.”

30. "All materials and construction methods used in State Right Of Way will meet TxDOT
specifications. This supersedes all other specifications in the plans."

31. “All turn lane concrete pavement in state ROW will meet the requirements of TxDOT Item 360
Class P concrete and will be batched at concrete plants having a current approved mix design. Class P
concrete shall have 7 and 28 day compressive strength of 3200 psi and 4400 psi respectively.”

32. “When widening existing concrete pavements, joints in the new pavement will match joints in
existing pavement and curb.”

33. "The contractor is responsible for ensuring that TxDOT approved materials, mix designs, approved
sources and products are used for all work in state ROW. The contractor will arrange for the services of
a qualified testing laboratory for all items requiring testing and will notify TxDOT of any discrepancies
between test results and TxDOT specs in a timely manner. The contractor will provide to TxDOT
invoices and testing results as soon they are available. Failure to do this will result in rejection of the
work."

34. “Sawing of contraction/construction joints in concrete pavement will be accomplished as soon as
personnel can walk on the concrete without damaging the surface regardless of time of day or weather
conditions. Stand-by power driven concrete saws will be provided during the sawing operation. Curing
compound will be re-applied to the sawed joint immediately upon sawing the joint.”

35. “Guardrail SGT’s will be type 3 unless otherwise approved by the TxDOT Maintenance Supervisor.
Guardrail mow strip placed adjacent to other concrete rip-rap will be separated by a formed construction
joint.”

36. "Any concrete curb to be removed will be saw-cut at the limits of removal and be removed entirely.
Slicing the top portion of the curb off and leaving remaining portion of curb in place is unacceptable. "

37. "Any damage to TxDOT facilities will be repaired at no expense to the State, to TxDOT's
satisfaction.”

38. "Sidewalks placed in the highway right-of-way will be a minimum width of five feet or comply with
the more stringent width as required by city ordinance and will meet all other requirements of the
Americans with Disabilities Act. Pedestrian ramps will be provided at street and driveway intersections
as shown on the current State Standard for Pedestrian Facilities. Color contrast and texturing of
pedestrian ramps will be place at street intersection ramps only as shown on the current State Standard
for Pedestrian Facilities. Pedestrian ramps at driveway intersections will not receive any color contrast
or texturing. Metal plating for sidewalk bridges will match the typical width of the approach sidewalk.
His may result in a width that is greater than shown in the standard details included in the plans."

39. "The contractor will use Best Management Practices (BMP's) to minimize erosion and sedimentation
in the State Right Of Way resulting from the proposed construction. Re-vegetation of disturbed areas
will be completed in accordance with TxDOT Standard Specifications. Permanent vegetative cover must
achieve 70% coverage prior to project acceptance. Soil Retention Blankets may be required to prevent
erosion of topsoil prior to vegetation re-establishment"

40. "Prior to seeding or re-vegetation the front slopes will be shouldered up with topsoil to eliminate any
pavement edge drop-oft."

41. "Mud tracked onto the roadway from the site will be immediately removed to the satisfaction of
TxDOT."

42. "Tt will be the developer/owner's responsibility to clean out, to the state's satisfaction, any drainage
structure or storm sewer system that becomes silted as a result of their operations."

43. "The adjustment of any utilities in State Right Of Way or adjacent private easement will be the
responsibility of the developer/owner’s."

44. "The contractor is responsible for placing and maintaining existing signs on TxDOT approved
temporary mounts until permanent signs are placed.”

45. "The final placement of permanent signs will be coordinated prior to placement with the local
TxDOT Maintenance Supervisor."

46 “For work within the State Right Of Way where removal of materials or debris within the
construction limits and not incorporated in the finished roadway section of right of way, will be disposed
of in a manner acceptable to the Maintenance Supervisor at no expense to the State. Materials that are
not determined to be salvageable by the Maintenance Supervisor become the property of the Contractor
for proper disposal at their expense. Materials determined to be salvageable will be returned to the State
and delivered to the location as determined by the Maintenance Supervisor."

47. “Regardless of errors and omissions in information provided in the plans or cross-sections the
permitee is responsible for providing for positive drainage outfalls within and off the limits of the
project.”

47.5. “Keep the signals in operation at all times except when necessary for specific installation
operations, including any modifications to existing signal heads to maintain clear visibility at all times.
When it is necessary for a signal to be turned off, hire off duty police officers to control the traffic until
the signals are back in satisfactory condition.”

48. (For Work in City of New Braunfels) “All traffic signals on the state highway system within the
New Braunfels city limits, with the exception of signals on [H 35, are the responsibility of the City of
New Braunfels and the City of New Braunfels will perform construction inspection. Contact Garry
Ford, P.E. at (830) 221-4645, 48 hours prior to the need for any inspections. Also when non-traftic
signal work is being performed within 400 feet of an existing signalized intersection, flashing beacon or
school zone flasher or other type of signal; if within the City of New Braunfels area of responsibility
contact Garry Ford, P.E. to determine/verify the location of loop detectors, conduit, ground-boxes, etc.
For all other locations, contact TxDOT representative, Eduardo Villalon, P.E., at (210) 615-6308, e-mail
is Eduardo.Villalon@txdot.gov. The contractor is responsible for repair or replacement of 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. When
working near aerial electrical lines or utility poles, comply with Federal, State and local regulations.”

49. (For areas other than City of New Braunfels) “When non-traffic signal work is being performed
within 400 feet of an existing signalized intersection, flashing beacon or school zone flasher or other
type of signal, contact TxDOT representative, Eduardo Villalon, P.E., at (210) 615-6308, e-mail is
Eduardo.Villalon@txdot.gov. The contractor is responsible for repair or replacement of 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, TxDOT reserves the right to
perform the repair or replacement work and the Contractor will be billed for this work. When working
near aerial electrical lines or utility poles, comply with Federal, State and local regulations.”
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2024 Specification Book (Revised August 7, 2024)

--General--
The following State, District, Local and/or Utility Standards have been modified:  SMA-80
TS-FD

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 Traftic 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.

The Contractor should be aware that the "City Public Service" (CPS) will be consulted by the
Engineer in matters concerning the execution of the work, materials and testing related to the

General Notes Sheet A
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CPS work. As such, a CPS employee may be observing the construction and related operations
as they progress.

If a sanitary sewer overflow (SSO) occurs:
1. Attempt to eliminate the source of the SSO.
2. Contain sewage from the SSO to the extent possible to prevent contamination of
waterways.
3. Call SAWS at (210) 233-2015.

The Contractor should be aware that the “San Antonio Water System” (SAWS) will be consulted
by the Engineer in matters concerning the execution of the joint bid Water and/or Sanitary work.
This may include reviewing material submittals and testing related to this work, as well as
inspection and observation of the actual work. As such, a SAWS employee may be reviewing
submittals and test results as well as observing the construction and related operations as they
progress.

Submit locate request for SAWS water and sewer to TXDOTlocates@saws.org.

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 TXxDOT 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.

The Contractor must measure the vertical clearance at each structure after the final surface of the
roadway is completed and provide the vertical clearance measurement to the Engineer.

--Item 5--
Taper ACP placed at curb inlets, traffic inlets and slotted drains.
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A horizontal boom or equivalent equipment is required for construction in the vicinity of the
CPS Energy electric lines to provide vertical clearance of equipment during construction.
Contact CPS Energy Utility Coordination Group sixteen (16) week in anticipation of pole
bracing. The estimated duration for pole bracing is 6 to 10 weeks (or longer if temporary
construction easements are required) after invoice is paid. For de-energizing or sleeving of the
overhead electrical lines depicted on the plans, please contact CPS Energy Utility Coordination
Group sixteen (16) week in anticipation of needed de-energization. The estimated duration for
de-energizing is approximately 4 to 6 weeks (after invoice is paid) but could vary on system
scenario and back feed requirements. De-energizing may not be possible in all instances or may
be restricted during specific periods of time due to load demand. Contractor will be reimbursed
for the invoice cost for pole bracing and/or de-energizing or sleeving through force account.

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
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.
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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.

When a precast or cast-in-place concrete element is included in the plans, a precast concrete
alternate may be submitted in accordance with “Standard Operating Procedure for Alternate
Precast Proposal Submission” found online at https://www.txdot.gov/inside-txdot/forms-
publications/consultants-contractors/publications/bridge.html#design. Acceptance or denial of an
alternate is at the sole discretion of the Engineer. Impacts to the project schedule and any
additional costs resulting from the use of alternates are the sole responsibility of the Contractor.

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 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)
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.

Law Enforcement patrol vehicles must be marked as “Police”.

--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
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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; TxDOT will consider paying cancellation fees
on a case-by-case basis.

--Item 341, 342, 344, 346, 347 & 348 --
Submit a copy of the Tex 233-F production charts on a weekly basis. At the end of the ACP
work, provide all originals.

Crushing of aggregate for hot mix and immediate use for production of the mix is not allowed.
Stockpile the aggregate until enough material is available for five days of production unless prior
approval is provided

Hold a pre-paving meeting one month prior to the placement of the hot mix. The date and time
of pre-paving meeting should be coordinated with the Engineer prior to scheduling.

Do not use diesel or solvents as asphalt release agents in production, transportation, or
construction. A list of approved asphalt release agents is available from the District Laboratory.

No more than one hot mix lot will be open for any specific type of hot mix, unless authorized.
After a lot is open and the Contractor gets approval to change plants, the previous lot will be
closed, and a new lot will be opened. The numbering for the lots produced at the new plant will
start with No. 1. If allowed to switch back to the original or previous plant, the next lot from that
plant will resume numbering sequentially from the last lot produced by that plant.

--Item 354--

Retain planed material.
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Take precaution to avoid damage to existing bridge decks and armor joints. Repair any damage
to the bridge decks and/or armor joints as approved. This work will not be paid directly but will
be performed at the Contractor’s expense.

--Item 420--
Mass concrete will be measured in place.

Pier and Bent Concrete will be paid for as “Plans Quantity”.

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

--Item 502--

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.

Cover permanent signs if not used. This is subsidiary to Item 502.

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.

Traffic Signals
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Moving or adjustment of traffic signal heads, VIVDS, and radar detection for the purpose of
alignment with the shifting of lanes in conjunction with the traftic control plan will be subsidiary
to various bid items.

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.

Throughout construction operations, the Contractor will be required to conduct their hauling
operations in a manner such that vehicles will not haul over previously recompacted subgrade or
compacted base material, except in short sections for dumping manipulations.

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
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--

General Notes Sheet G

618-1

618-2

628-1

628-2

644-1

644-2

666-1

672-1

677-1

680-1

680-2

Control: 3544-04 Sheet
County: Medina

Highway: SH 211

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 628--
Make all arrangements for electrical service, and compliance with local standards and practices
for proper installations.

Refer to the San Antonio District guide for “Establishing Electrical Service with CPSE”.

--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 I
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 intersection:

SH 211 and Galm Rd.

All workers installing electrical materials, including conduit in trenches, service poles and all
other system electrical apparatus, will be directly supervised by persons who have completed a
TxDOT approved course in electrical underground installations. Furnish evidence of satisfactory
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completion of the underground electrical installation for roadway illumination and signal control
course for all personnel responsible for direct supervision of electrical installation work.

The locations shown on the plans for signal pole foundations, controller foundations, conduit and
other items may be adjusted to better fit field conditions as approved.

Furnish and install a new Henke Enterprises or Mobotrex eight-phase NEMA TS2 Type 2
controller and cabinet, meeting the requirements of Departmental Materials Specifications DMS-
11170. Provide detector panel toggle switches that additionally permit the user to disconnect the
detector. For both ground and pole-mount cabinets, provide cabinet configuration with 16
position load bay.

Deliver TS type 2 controller cabinet and assembly to the TxDOT San Antonio district signal
shop for programming and testing two weeks in advance prior to contractor installing equipment
in the field. Coordinate drop off and pick up with Jorge Ramos (210) 668-3245.

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
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.

Once final punch list is complete, contractor is allowed to begin flashing signal operations.
Signal shall flash for a minimum of 7 days prior to full operation, unless otherwise approved by
the Engineer.

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 controller assembly, connect
the wiring and turn on the controller.
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The following wiring sequence shall be used when connecting signal sections to the cabinet:

Conductor Base Tracer
No. Color Color Signal Face
1 Black Yellow Ball
2 White Neutral
3 Red Red Ball
4 Green Green Ball
Yellow
5 Orange Arrow
Green
6 Blue 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. For use when signal controller is furnished by
contractor.

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
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 district office, 4615 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
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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. For use when a cellular communication link will be
established to Transguide.

Provide a submittal compliance matrix with all traffic signal submittals.

Contractor shall be responsible for field verifying the depths of the drill shafts to meet the
minimum clearances specified in the plans before ordering materials.

Damage to existing facilities such as traffic signal equipment, conduit, cables, etc. caused by the
contractor during construction will be replaced by the contractor at no cost to TxDOT with
equipment as approved by the engineer. Replace all pavements, sidewalk, curb, rip-rap or any
item damaged during construction subsidiary to various bid items with no direct payment. Any
damage that was not caused by the contractor during operations will be reimbursed for repair of
damage caused by: motor vehicle, watercraft, aircraft, or railroad-train incident, vandalism or
acts of God, such as earthquake, tidal wave, tornado, hurricane, or other cataclysmic phenomena
of nature.

Ensure that all TMS (Traffic 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 traftic
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
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682-3

682-4

682-5

684-1

Control: 3544-04 Sheet
County: Medina

Highway: SH 211

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.

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 TxXDOT 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.

;el(tizlsrzrfailz ;-ignals may be by a different manufacturer than the vehicle signal heads.

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.
All signal head backplates shall be vented aluminum with a retroreflective border.

All pedestrian signal heads shall be LED countdown.

--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.
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ITEM DESCRIPTION UNIT | QTY ITEM DESCRIPTION UNIT | QTY
0100-7002 |PREPARING ROW STA 15 0658-7059 |INSTL OM ASSM (OM-2Z)(WFLX)GND(BI) EA 6

0110-7001 |EXCAV (ROADWAY) CY | 1050 0666-7024 |REFL PAV MRK TY | (W)8"(SLD)(100MIL) LF 780

0132-7001 |EMBANK (FNL)(OC)(TY A) cY 447 0666-7036 |REFL PAV MRK TY | (W)24"(SLD)(100MIL) LF 72

0161-7002 |COMPOST MANUF TOPSOIL (4") Sy | 5181 0666-7042 |REFL PAV MRK TY | (W)(ARROW)(100MIL) EA 4

0164-7012 |DRILL SEED (PERM_URBAN_CLAY) Sy | 5181 0666-7066 |REFL PAV MRK TY | (W)(WORD)(100MIL) EA 4

0168-7001 |VEGETATIVE WATERING TGL 83 0666-7132 |REFL PAV MRK TY I(Y)(MED NOSE)(100MIL) EA 1

0247-7176 |FL BS (CMP IN PLC)(TYA GR1-2)(FNAL POS) CcYy | 1016 0666-7175 | RE PM TY Il (W) 6" (SLD) LF 2424

0260-7001 |LIME (COM OR QK)(SLURRY) OR QK(DRY) TON 55 0666-7179 | RE PM TY Il (W) 8" (SLD) LF 731

0260-7024 |LIME TRT(SUBGRADE)(6") Sy | 3290 0666-7184 | RE PM TY Il (W) 24" (SLD) LF 36

0310-7013 |PRIME COAT(MC-30 OR AE-P) GAL | 610 0666-7186 | RE PM TY Il (W) (ARROW) EA 2

0341-7006 |D-GR HMA TY-B PG70-22 TON | 315 0666-7194 | RE PM TY Il (W) (WORD) EA 2

0341-7032 |D-GR HMA TY-C SAC-B PG76-22 TON | 344 0666-7213 | RE PM TY Il (Y) 6" (SLD) LF | 4520

0341-7082 |TACK COAT GAL | 313 0666-7220 | RE PM TY I (Y) (MED NOSE) EA 1

0416-7044 |DRILL SHAFT (TRF SIG POLE) (36 IN) LF 39 0666-7411 |REFL PAV MRK TY | (W)6"(SLD)(100MIL) LF | 2798

0464-7021 |RC PIPE (CL IV)(24 IN) LF 212 0666-7423 |REFL PAV MRK TY I (Y)6"(SLD)(100MIL) LF | 4520

0467-7001 |SET (PIPE RUNNER ASSEMBLY) EA 2 0672-7002 | REFL PAV MRKRTY I-C EA 39

0467-7328 |SET (TY II) (24 IN) (RCP) (6: 1) (P) EA 4 0672-7004 | REFL PAV MRKRTY II-A-A EA 236

0502-7001 |BARRICADES, SIGNS AND TRAFFIC HANDLING MO 5 0677-7001 | ELIM EXT PM & MRKS (4") LF | 5840

0503-7002 |PORTABLE CHANGEABLE MESSAGE SIGN EA 2 0678-7002 |PAV SURF PREP FOR MRK (6") LF 6944

0505-7001 |TMA (STATIONARY) DAY | 120 0678-7004 |PAV SURF PREP FOR MRK (8") LF 731

0506-7002 |ROCK FILTER DAMS (INSTALL) (TY 2) LF 160 0678-7008 |PAV SURF PREP FOR MRK (24") LF 36

0506-7011 |ROCK FILTER DAMS (REMOVE) LF 160 0678-7009 |PAV SURF PREP FOR MRK (ARROW) EA 2

0506-7020 |CONSTRUCTION EXITS (INSTALL) (TY 1) % 111 0678-7016 |PAV SURF PREP FOR MRK (WORD) EA 2

0506-7024 |CONSTRUCTION EXITS (REMOVE) Sy 111 0678-7024 |PAV SURF PREP FOR MRK (MED NOSE) EA 1

0512-7001 |PORT CTB (FUR & INST)(SGL SLOPE)(TY 1) LF 1500 0680-7003 |INSTALL HWY TRF SIG (SYSTEM) EA 1

0512-7025 |PORT CTB (MOVE)(SGL SLP)(TY 1) LF | 1320 0680-XXX1* |TXDOT COMMUNICATION PACKAGE EA 1

0512-7049 |PORT CTB (REMOVE)(SGL SLP)(TY 1) LF 1500 0680-XXX2* | TRAFFIC SIGNAL CONTROLLER (ECONOLITECOBALT) EA 1

0529-7001 |CONC CURB (TY 1) LF 85 0682-7001 |VEH SIG SEC (12")LED(GRN) EA 8

0545-7002 |CRASH CUSH ATTEN (MOVE & RESET) EA 2 0682-7002 |VEH SIG SEC (12")LED(GRN ARW) EA 1

0545-7004 |CRASH CUSH ATTEN (REMOVE) EA 4 0682-7003 |VEH SIG SEC (12")LED(YEL) EA 8

0545-7018 |CCA (INSTL)(N)(TL3)(WORK ZONE) EA 4 0682-7004 |VEH SIG SEC (12")LED(YEL ARW) EA 2

0618-7054 |CONDT (PVC) (SCH 80) (2") LF 295 0682-7005 |VEH SIG SEC (12")LED(RED) EA 8

0618-7055 |CONDT (PVC) (SCH 80) (2") (BORE) LF 320 0682-7006 |VEH SIG SEC (12")LED(RED ARW) EA 1

0618-7060 |CONDT (PVC) (SCH 80) (3") LF 420 0682-7042 |BACKPLATE W/REF BRDR(3 SEC)(VENT)ALUM EA 8

0618-7061 |CONDT (PVC) (SCH 80) (3") (BORE) LF 640 0682-7043 |BACKPLATE W/REF BRDR(4 SEC)(VENT)ALUM EA 1

0620-7009 |ELEC CONDR (NO.6) BARE LF 1770 0684-7012 |TRF SIG CBL (TY A)(12 AWG)(7 CONDR) LF 1785

0620-7010 |ELEC CONDR (NO.6) INSULATED LF 55 0686-7039 |INS TRF SIG PL AM(S)1 ARM(36')LUM EA 1 =
0621-7006 | TRAY CABLE (4 CONDR) (12 AWG) LF | 860 0686-7043 |INS TRF SIG PL AM(S)1 ARM(40')LUM EA 1 J PAPE-DAWSON
0624-7008 |GROUND BOX TY D (162922)W/APRON EA 4 0686-7047 |INS TRF SIG PL AM(S)1 ARM(44')LUM EA 1 r ENGINEERS
0628-7171 |ELC SRV TY D 120/240 070(NS)AL(E)TP(O) EA 1 6005-7001 |ITS COM CBL (ETHERNET) LF 215 AL ATOWO | AUSTIN | HOUSTON | FORT WORTH | DALLAS
0636-7001 |ALUMINUM SIGNS (TY A) SF 49 6008-7001 |RVDS (PRESENCE DETECTION ONLY) EA 3 TEXKS ENGINEERING PR 1470 | TEXAS SURVEYING P 11002300
0644-7001 |IN SM RD SN SUP&AM TY10BWG(1)SA(P) EA 6 6008-7002 |RVDS (ADVANCE DETENTION ONLY) EA 2 =t

0644-7004 |IN SM RD SN SUP&AM TY10BWG(1)SA(T) EA 1 6008-7009** |RADAR PRESENCE DETECTOR COMM CABLE LF 1260 A 7oxas Department o Transportation

* ITEM IS SUBSIDIARY TO ITEM 0680 AND INCLUDED FOR CONTRACTOR INFORMATION ONLY.
SEE GENERAL NOTES FOR A LIST OF TxDOT COMMUNICATION PACKAGE ITEMS TO
BE SUPPLIED AND INSTALLED BY THE CONTRACTOR.

** [TEM IS SUBSIDIARY TO ITEM 6008 AND INCLUDED FOR CONTRACTOR INFORMATION ONLY.
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PHASE 1
N. T.S.
SH 211
| ; |
! ROW VARIES 75° TO 161’ i !
| |
‘ WORKZONE 122, 2
| 2 LANE — LANE
. e ——— 2’ | I4l
BUFFER SHLDR | SHLDR

TCP TYPICAL SECTION

PHASE 2
N.T.S.

EXIST ROW

TCP SEQUENCE OF WORK
PHASE 1

1. INSTALL ADVANCE WARNING SIGNS ALONG PROJECT AS
DIRECTED PER BC, TCP AND WZ STANDARDS SHEETS.
2. INSTALL TEMPORARY EROSION CONTROL MEASURES.
3. INSTALL TEMPORARY TRAFFIC CONTROL DEVICES INCLUDING PCTB,
CHANNELIZATION DEVICES AND SIGNAGE (USE TXDOT
TCP (2-1)-18).
4. INSTALL PIPE RUNNER ASSEMBLY ON EXIST CULVERT J.
4. CONSTRUCT THE NORTHBOUND EMBANKMENT, AND
PAVEMENT STRUCTURE WIDENING AS SHOWN IN THE PLANS.

PHASE 2

1. ADJUST TEMPORARY EROSION CONTROL MEASURES

2. INSTALL TEMPORARY TRAFFIC CONTROL DEVICES, INCLUDING
CHANNELIZATION DEVICES AND SIGNAGE (USE TXDOT
TCP (2-1)-18).

3. INSTALL PROPOSED CULVERT AT GALM RD.

3. INSTALL PIPE RUNNER ASSEMBLY ON PROPOSED CULVERT AT GALM RD.

3. CONSTRUCT THE SOUTHBOUND EMBANKMENT AND
PAVEMENT STRUCTURE WIDENING AS SHOWN IN THE PLANS.

4. INSTALL PROPOSED TRAFFIC SIGNAL. SEE TRAFFIC SIGNAL
LAYOUT FOR DETAILS.

5. INSTALL FINAL SIGNING AND SEEDING.

PHASE 3

1. PLACE FINAL PAVEMENT MARKINGS AND SIGNS AS SHOWN IN PLANS.
2. PLACE TOPSOIL AND SOD FOR PERMANENT EROSION CONTROL.
3. PERFORM FINAL CLEAN UP.
4. REMOVE EROSION CONTROL DEVICES ONCE VEGETATION
IS ESTABLISHED.
5. REMOVED ADVANCED WARNING SIGNS UPON PROJECT COMPLETION.

TCP NOTES

1. CONTRACTOR SHALL PLACE 3:1 EDGE TAPER
AT THE END OF EACH WORKDAY

2. CONTRACTOR TO MAINTAIN POSITIVE DRAINAGE
AT ALL TIMES
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DISCLAIMER:

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.

4:31: 04 PM

1/21/2026

DATE:

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

FILE: P:\300\04\43\ORD\4-Design\Plan Set\S02-TCP\2-Standards\bc-21.dgn

BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES:

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

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

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

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

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

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

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

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

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

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

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

Where highway construction or maintenance work is being undertaken, other
than mobile operations as defined by the Texas Manual on Uniform Traffic
Control Devices, CSJ Iimit signs are required. CSJ Iimit signs are shown
on BC(2). The OBEY WARNING SIGNS STATE LAW sign, STAY ALERT TALK OR TEXT
LATER and the WORK ZONE TRAFFIC FINES DOUBLE sign with plaque shall be
erected in advance of the CSJ Iimits. The BEGIN ROAD WORK NEXT X MILES,
CONTRACTOR and END ROAD WORK signs shall be erected at or near the CSJ
limits. For mobile operations, CSJ l|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.

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

WORKER SAFETY NOTES:

Workers on foot who are exposed to traffic or to construction equipment
within the right-of-way shall wear high-visibility safety apparel meeting
the requirements of ISEA "American National Standard for High-Visibility
Apparel, " or equivalent revisions, and labeled as ANSI 107-2004 standard
performance for Class 2 or 3 risk exposure. Class 3 garments should be
considered for high traffic volume work areas or night time work.

Except in emergency situations, flagger stations shall be il luminated
when flagging is used at night.

COMPLTANT WORKZONE TRAFFIC CONTROL DEVICES

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

Work zone traffic control devices shall be compliant with the Manual for
Assessing safety Hardware (MASH).

THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT
http://www.txdot.gov

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

MATERIAL PRODUCER LIST (MPL)

ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"
STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)

TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)
TRAFFIC ENGINEERING STANDARD SHEETS

SHEET 1

OF

12

= o

l Texas Department of Transportation

Traffic
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No warranty of any

TxDOT assumes no responsibility for the conversion

TYPICAL LOCATION OF CROSSROAD SIGNS

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

END
ROAD WORK

(Optional
N see Note G20-1aT
620-21% e /
CROSSROAD X Q X X
3
le X Sle X Sh X
ROAD WORK

<2 NEXT X MILES
NEXT X MILES =>

G20-1aT

END
ROAD WORK

620-21F

(Optional
see Note
1 and 4)

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

1. The typical minimum signing on a crossroad approach should be a "ROAD WORK AHEAD" (CW20-1D)sign and q
(G20-2) "END ROAD WORK" sign, unless noted otherwise in plans.

2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back
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 Engineer will determine whether a road is low volume as per TMUTCD Part 5. This
information shall be shown in the plans

3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will
be considered part of the minimum requirements. The Engineer/Inspector will determine the proper
location and spacing of any sign not shown on the BC sheets, Traffic Control Plan sheets or the Work
Zone Standard Sheets

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

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

. Additional traffic control devices may be shown elsewhere in the plans for higher volume crossroads.

6. When work occurs in the intersection areq, appropriate traffic control devices, as shown elsewhere in
the plans or as determined by the Engineer/Inspector, shall be in place.

o

T-INTERSECTION BEGIN
WORK
% %G20-9TP ZONE
TRAFFIC
% XR20-5T | FINES
DOUBLE
- WHEN
K KR20-50TP| wiis, ROAD WORK
O <= NEXT X MILES
X % 620-2bT | WORK ZONE 620-1bTL
| X |
INTERSECTED | Block - City < 10007 -15007 - Hwy
ROADWAY 1000° -1500" - Hwy 1 Block - Cit
X > y
b N Q
ROAD WORK
G20-1BTR| NexT X MILES => / 80" csd 0O
BEGIN min. S Limit HORK ZONE | G20- 26T ¢ %
BEGIN SRS
X% % G20-9TP ZONE M;‘DI:E&SS /1_ N
TRAFFIC _ o
% %R20-5T | FINES 620°6T | S
DOUBLE CONTRACTOR
R20-50TP| ,ave END
X % R20-50TP| wimere, ROAD WORK
G20-2
CSJ LIMITS AT T-INTERSECTION
1. The Engineer will determine the types and location of any additional traffic control devices,
such as a flagger and accompanying signs, or other signs, that should be used when work is
being performed at or near an intersection.
2. If construction closes the road at g T-intersection, the Contractor shall place the "CONTRACTOR
NAME" (G20-6T) sign behind the Type 3 Barricades for the road closure (see BC(10) also).
The "ROAD WORK NEXT X MILES" left arrow(G20-1bTL) and "ROAD WORK NEXT X MILES" right arrow
(G20-1bTR) " signs shall be replaced by the detour signing called for in the plans.

TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING>®

S1ZE SPACING
Sign c +i | Posted Signll
Number onv:zoéono Exgzgzjgoy/ Speed |Spacing
or Series M g
Feet
cwz20* MPH | (Apprx. )
cw2t 30 120
cwe?2 48" x 48" | 48" x 48"
cw23 35 160
cw2s 40 240
CW1, Ccw2 - 320
CW7, Ccws, 36" x 36" | 48" x 48" 50 400
CWo, CWit, 55 5002
cwi4 60 6002
CW3, Cw4 ©s 700
9’ 9’ 2
CW5, CWe, 48" x 48" | 48" x 48" 70 800
Cws-3, 75 9002
CW10, CWi12 80 10002
* * 3

¥ For typical sign spacings on divided highways, expressways and freeways,

see Part 6 of the "Texas Manual on Uniform Traffic Control Devices"
(TMUTCD) typical application diagrams or TCP Standard Sheets.

/\ Minimum distance from work area to first Advance Warning sign nearest the

work area and/or distance between each additional sign.

GENERAL NOTES

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

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

DISCLAIMER:
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WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS

SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT

% % G20-5T

ROAD WORK
NEXT X MILES

BEGIN

CW20-1D

K %G20-6T
WORK CW1-4R

AREA

CONTRACTOR

NAME
ADDRESS
cITy
STATE

Type 3 Barricade or

XX s

THE CSJ LIMITS

. Distance between signs should be increased as required to have

- BEGIN
%%G20-91P [BECI)
| [STAY ALERT P
% %R20-5T | 'FHEe =) WARNING
DOUBLE (Qad SIONS
% % R20-50TP|Wi5e| | TALK OR TEXT LATER STATE LAW

>

O czo-101x;€\ R20-3T% */
X X

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

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

advance warning.

1/2 mile
or more advance warning.

. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume

crossroads at the discretion of the Engineer as per TMUTCD Part 5. See
Note 2 under "Typical Location of Crossroad Signs".

. Only diamond shaped warning sign sizes are indicated.

. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway

Sign Designs for Texas" manual for complete Iist of available sign design
sizes.

3X
J "—>|/ CW20-1D channelizing devices \ T T T 1
| o Iﬂ/ A 6 0000 J d d o d d dq o
/ o \ \ L// / // P LEGEND
9 O o 0 o o o o o O O 0./00°0 /0
T T o o 5o 6 6 §= e e e e —_— —_— —_— — Type 3 Barricade
Qo o G [J
= 7 TN @ / e 1 T 7 -
/ © ¢ o000 i oo o — O OO | Channelizing Devices
P WORK => | Beginning of SPEED P
> = SPACE 4 NO-PASSING R2-1|LIMIT / oR. ZonE |=) - Sign
3x Channel izing €SJ Limit b I'ine should 00 G20-2bT % %
Devices END coordinate >< >< i i
. o . . ROAD WORK 0 A See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/lnspector should ensure additional with sign Warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still G20-2 ¥ ¥ location NOTES X Spacing chart or the
within the project Iimits. See the applicable TCP sheets for exact location and spacing of signs and TMUTCD for sign
channelizing devices. The Contractor shall determine the appropriate distance spacing requirements.
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS BEGIN to be placed on the G20-1 series signs and "BEGIN ROAD
WORK NEXT X MILES" (G20-5T)sign for each specific project. SHEET 2 OF 12
[ | X XG20-9TP Vzvgﬁé STAY ALERT This distance shall replace the "X" ond shall be rounded
r __BEGIN | [spEED OBEY to the nearest whole mile with the approval of the Engineer. é@ Traffic
% %620-5T| ROAD WORK | | 7"\ TRAFFIC WARNING No decimals shall be used. Safety
ROAD NEXT X MILES % %XR20-5T | FINES 5 SIGNS l Texas Department of Transportation s‘:;‘;’,f,’gﬂd
CLOSED|R11-2 Wi -4L e >< >< DOUBLE ALK OR 1ot TeR | | STATE LAW O The "BEGIN WORK ZONE" (G20-9TP) aond "END WORK ZONE" (G20-2bT)
Type 3 X %G20-6T scrl:rv[ % ¥ R20-50TP .% shal |l be used as shown on the sample layout when advance
CWI-6 Barricade or  cwi3-1p )"(P)S —ovmeo— | R2-1 L (;ezge-lm F;fgé'ﬂ signs are required outside the CSJ Limits. inform the
channelizing motorist of entering or leaving a part of the work zone
devices \ ‘ lying outside the CSJ Limits where traffic fines may double BARRICADE AND CONSTRUCT ION
’ X X X X if workers are present.
/ | ) y p ; y PROJECT LIMIT
%% CSJ Iimit signing is required for highway construction and
\ i I “ maintenance work, with the exception of mobile operations.
|
4 % _— _— _— —_— —_— — _— _— _— _— _— _— <> Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) _21
Channelizing S———CSJ Limit => and other signs or devices as called for on the Traffic
T [ Devices | Control Plan. FILE: bc-21. dan N TxDOT \cm TXDOT‘DW: TxDOT ‘CK: TXDOT
b R2-1 N 00
WORK &7 END '—X>‘\ ?.F;lallzP <><> 0o <><> Contractor will install a regulatory speed |imit sign at ©mo01 OR\STS?JNSZ 2 Coj“ S(;j o ki
SPACE ROAD WORK WORK ZONE a0 the end of the work zone. 35 XXX SH 211
>< >< G20-2bT % % -07 8-14 DIST COUNTY SHEET NO.
620-2 % % 7-13  5-21 SAT MED INA 21
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No warranty of any

TxDOT gssumes no responsibility for the conversion

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

one. et lon onty. s of work activity and not throughout the entire project.
(ole B2 for LIMITS Regulatory work zone speed signs (R2-1) shall be removed
signing. or covered during periods when they are not needed.

Signing shown for
one direction only.
See BC(2) for
additional advance
signing.

CSJ

- —

See General
(750" - 1500") Note 4

SSF>E:E [) é:i;} VV()F? K
G20-5aP
%;%ES o ZONE
P
R2-1 60 T
CW3-5 QES <:) R2-1

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

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

Long/Intermediate Term Work Zone Speed Limit signs, when approved as described

above, should be posted and visible to the motorist when work activity is present.

Work activity may also be defined as a change in the roadway that requires
a reduced speed for motorists to safely negotiate the work area, including:

Q) rough road or damaged pavement surface

b) substantial alteration of roadway geometrics (diversions)

c) construction detours

d) grade

e) width

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

SHORT TERM WORK ZONE SPEED LIMITS

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

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

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

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

RN
P o P
‘ See General Note 4 ‘ ‘ (750" - 1500")
I I

LIMITS
a
-
1'

See General
Note 4
Vzvgﬁé 620-50P
SPEED SPEED
Ro-1 70 ZONE_| 620-50P ZONE | 620-50P
QB O R2-1 SPEED SPEED O R2-1
LIMIT LIMIT
6 O R2-1 6 O R2-1
GENERAL NOTES
. Regulatory work zone speed |imits should be used only for sections of construction
projects where speed control is of major importance.
Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
mounting height.
Speed zone signs are illustrated for one direction of travel and are normally posted
for each direction of travel.
Frequency of work zone speed |imit signs should be:
40 mph ond greater 0.2 to 2 miles
35 mph and less 0.2 to 1 mile
Regulatory speed |imit signs shall have black legend and border on o white reflective
background (See "Reflective Sheeting" on BC(4)).
Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,
"WORK ZONE" (G20-5aP) plaque and the "SPEED LIMIT"(R2-1)signs shall not be paid for
directly, but shall be considered subsidiary to Item 502.
Turning signs from view, laying signs over or down will not be allowed, unless as
otherwise noted under "REMOVING OR COVERING" on BC(4).
Techniques that may help reduce traffic speeds include but are not I|imited to: SHEET 3 OF 12
A. Law enforcement. é@ ;rafff{c
B. Flagger stationed next to sign. l . Division
Texas Department of Transportation Standard

C. Portable changeable message sign (PCMS).
D. Low-power (drone) radar transmitter,
E. Speed monitor trailers or signs.

. Speeds shown on details above are for illustration only.

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

.For more specific guidance concerning the type of work, work zone

conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system.

BC (3) -21

BARRICADE AND CONSTRUCTION
WORK ZONE SPEED LIMIT
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

GENERAL NOTES FOR WORK ZONE SIGNS
TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS

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

. Wooden sign posts shall be painted white.

Barricades shall NOT be used as sign supports

. All signs shall be installed in accordance with the 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

T 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. If there is g question

6.0' min. 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.

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

X

Iy

7

1

2

3

2 4

minimum
from
curb

12" min.

/]

lane edge
lane edge

7.0" min.
0 -6 9.0 max. 6' or
e — — | I\

greater

Travel
§.3
Travel

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

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

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

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

% When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb. 1. The types of sign supports, sign mounting height,the size of signs, and the type of sign substrates can vary based on the type of

Objects shall NOT be placed under skids as a means of leveling work being performed. The Engineer is responsible for selecting the appropriate size sign for the type of work being performed. The
) Contractor is responsible for ensuring the sign support, sign mounting height and substrate meets manufacturer’s recommendations in

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

Supplemental plaques (advisory or distance) should mot cover the surface of the parent sign. 0. Long-term stationary - work that occupies a location more than 3 days. . . . . .
PP plaa y P g b. Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting

more than one hour.

\zzzz |
M Al
4 VTN N W
Poved N7 Paved SRIRTE77 |
shoul der shoul der N7~
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c. Short-term stationary - daytime work that occupies a location for more than 1 hour in @ single daylight period.
_L Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports d. Short, duration - work that occupies a location up to 1 hour.
— = shall not will be by bolts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
W FF— Y T" protrude or screws. Use TxDOT's or SIGN MOUNTING HEIGHT
A above sign manufacturer’s recommended 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
24 ﬂﬂEi procedures for attaching sign os shown for supplemental plaques mounted below other signs.
—_—=— substrates to other types of 2. mg g%:ﬁrg of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
= N sign supports 3. Long-term/intermediate-term Signs may be used in Iieu of Short-term/Short Duration signing
TRARFT . ° : )
\V/a ) Support 4. Short-term/Short Duration signs shall be used only during daylight and shall be removed at the end of the workday or raised to
NI, shal |l not R@AD appropriate Long-term/Intermediate sign height.
{FHHH[E- protrude 5. Regulatory signs shall be mounted at least 7 feet, but not more than 9 feet, above the paved surface regardless of work duration.
| above sign r ri . F
DOVBLE WORK ! Nails shall NOT SIZE OF SIONs e : . . .
| | 1. The Contractor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer
s — | be allowed. SIGN SUBSTRATES
RKER 'AHEAD Each sign 1. The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer’s recommendations for the type of sign
ARE PRESENT . ! M shal | be attached support that is being used. The CWZTCD Iists each substrate that can be used on the different types and models of sign supports.
Sign supports shall A A 2. "Mesh" type materials are NOT an approved sign substrate, regardless of the tightness of the weave.
extend more than directly to the sign 3. All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
1/2 way up the support. MLJ|1'iD le 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
back of the sign R 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"
substrate. - signs shall not be centers. The Engineer may approve other methods of splicing the sign face.
FRONT ELEVATION joined or spliced by REFLECTIVE SHEETING .
Wood, metal or any means. Wood 1. All signs shall be retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300
Fiber Reinforced Plastic for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).
supports shall not be 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with o white background.
Splicing embedded perforated square metal tubing in order to extend post extended or re[>0ir'ed 3. Orange sheeting, meeting the requirements of DMS-8300 Type B or Type C¢ , shall be used for rigid signs with orange backgrounds.
height will only be ol lowed when the sp!ice is made using four‘bolfs, two SIDE ELEVATION by splicing or SIGN LETTERS
above and two below the spice point. Splice must be located entirely behind Wood 1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
the sign substrate, not near the base of the support. Splice insert lengths other means. Administration (FHWA) and as published in the "Standard Highway Sign Design for Texas" manual. Signs, letters and numbers shall be of
should be at least 5 times nominal post size, centered on the splice and first class workmanship in accordance with Department Standards and Specifications
of at least the same gauge material. REMOVING OR COVERING
1. When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.
STOP/SLOW PADDLES CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS 2. Long-'ferm sfo?nongry or m'rel:medlofe sfgflonory‘SIgns instal led on SQUOre‘me‘I'O! tubing m?}’ be fUrn?d away fl’(‘)m frofflc 90 degrees when
R X the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any
1. STOP/SLOW paddles are the primary method to control traffic WITHIN THE PROJECT LIMITS intersections where the sign may be seen from approaching traffic.
by flaggers. The STOP/SLOW paddle size should be 24" x 24", : : : : : 3. Signs installed on wooden skids shall not be furned at 90 degree angles to the roadway. These signs should be removed or completel
2. STOP/SLON paddies shal | be retroreflectorized when used ot nignt. |+ Permonent sions ate used to give notice of troffic lous or regyotions, coll Sovered when not reauired. gree @ ’ ’ ’
3. STOP/SLOW paddles may be attached f? a staff with a minimum gho:nréz:e 3e:?gnéf;2:: dgsf?;Zf?gn:n é?reifigigr g?:fozcego séﬁv?gzgo ;g?:;s 4. When signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other materials which will cover the
length of 6’ to the bottom of the sign. of interest. and other ’eo raphical ;ecreofionol, specific ;ervice lLbGO) or entire sign face and maintain their opaque properties under automobile headlights at night, without damaging the sign sheeting
4. Any lights incorporated into the STOP or SLOW paddie faces Itural i } i g o9r ap) ’ ding th h’ pe K d th ! 5. Burlap shall NOT be used to cover signs.
shall only be as specifically described in Section 6E.03 ?? U:GD ;: orma ;on. .drnvers proceel:ng‘ :OT? do wor zoze nee‘fh efsone, 6. Duct tape or other adhesive material shall NOT be affixed to a sign face.
Hand Signaling Devices in the TMUTCD. éonggrucfioir route guidonce os normally instalied on @ roadway withou 7. Signs and anchor stubs shall be removed and holes backfilled upon completion of work.
L . . SIGN SUPPORT WEIGHTS
2. When permanent regulatory or warning signs conflict with work zone conditions, T — = ire th ¢ weights 1o keep from turnin n SHEET 4 OF 12
remove or cover the permanent signs until the permanent sign message matches . ofeggngéggssu?gﬁ diyreggéegion?e::esgndwzégu|z bg UZZZ. rom turning over, the use N Traffic
the roadway condition. For details for covering lorge quide signs see the 2. The sandbags will be tied shut to keep the sand from spilling and to maintain a é‘ Safety
24" 24" TS-CD standard. constant weight . Division
weignt, . . . Texas Department of Transportation Standard
3. When existing permanent signs are moved and relocated due to construction 3. Rock, concrete, iron, steel or other solid objects shall not be permitted
purposes, they shall be visible to motorists at all times. for use as sign support weights. X
4, 1f existing signs are to be relocated on their original supports, they shall be 4. Sandbags should weigh a minimum of 35 Ibs and a maximum of 50 Ibs
installed on crashworthy bases as shown on the SMD Standard sheets. The signs 5. Sondbags shall be made of o durable material thot teors upon vehiculor
Ins orthy > ! : impact. Rubber (such as tire inner tubes) shall NOT be used. BARRICADE AND CONSTRUCTION
L?———— 24"____54 L?———— 24" gholl meet ;he required mounting he-ghfs 5h°W“fz” the BC Shiefs or ihe iMD 6. Rubber ballasts designed for channelizing devices should not be used for
tandards. This work should be paid for under the appropriate pay item for ballast on portable sign supports. Sign supports designed and manufactured
Background - Red Background - Orange relocating existing signs. with rubber bases may be used when shown on the CWZTCD Iist. TEMPORARY SIGN NOTES
Legend & Border - White Legend & Border - Block 7. Sandbags shall only be placed along or laid over the base supports of the
5. If permanent signs are to be removed and relocated using temporary supports, . 9 y bep 9 PPO;
traffic control device and shall not be suspended above ground level or
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Contractor shall use croshwor'rhy.suppor'rs as shown on the BC smndgrd sheets, hung with rope, wire, chains or other fasteners. Sandbags shall be placed
USAGE COLOR SIGN FACE MATERIAL TLF.%S standard sheets or the CWZTCD list. The signs shol! meet the regu-red rpounfmg along the length of the skids to weigh down the sign support.
heights shown on the BC, or the SMD standard sheets during construction. This work 8. Sandbags shall NOT be placed under the skid and shall not be used to level E;(: ( ‘q ) = 22 1
BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs. sign supports placed on slopes. FILE: bc-21. dgn on: TxDOT ok TxDOT [ow: TxDOT [eks TxDOT
BACKGROUND ORANGE TYPE By OR Cp SHEETING 6. Any sign or traffic control device that is struck or damaged by the Contractor FLAGS ON SIGNS © TxD0T November 2002 conT |sect 408 HIGHWAY
LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/her construction equipment shall be replaced s soon as possible by the 1. Flags may be used to draw attention to warning signs. When used, the flag shall REVISIONS 3544/04] XXX SH 211
Contractor to ensure proper guidance for the motorists. This will be subsidiary be 16 inches square or larger and shall be orange or fluorescent red-orange in 9-07 8-14 oisT counTY SHEET 10,
LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to [tem 502. color. Flags shall not be allowed to cover any portion of the sign face. 7-13 5-21 SAT MEDINA 23
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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".
of this standard to other formats or for incorrect results or daomages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.
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. " Sign < Sign Sign
% Max imum 24 2x6 P
% Maximum 4x4 M T (e 12 sq. ft. of L — Y 4 Post s|3| &« Post Post—
21 sq. ft. of woo? B B sign face 2%6 H i
sign face POST  2x6 N ofe
- 27 2x6 sle
4 / ~ < R i:
I \)‘\6 p ofe § 2
X© 0 (%8 J/E'q (S
* %4x4 ’ K YRR 9"
wood D‘I‘X"K 60 x4 ?3 | desirable V|5 desirable
post 72" ocCi block HH HH N :||/V/ 18"
E HH 5|2 S 5 (#
| | it ) HH 3? min. :r|1 Optional HH
— L X ¥ 4x4 Length of skids may HH R tle 25':0“? sotls, | reinforcing K 6
Top wood be increased for s[2| minimum ole min. in sleeve —=f1|3 34" min. in ase
See BC(4) post additional stability. HH HH weak soils. (172" larger K strong soils, ?Zﬁ ;:geg:glg[) Post
i HH ole than sign Wt .
for sign oxd x 40" Top i HH post) >I<918“ HH 55" min. in
30" height 24" / See BC(4) HH Anchor Stub HH HH weak soils.
. - . " LA Kd LK oo
requirement 26 fﬁ;;;‘ﬁn 2_4_ 2x4 brace E E (174" lorger |3 Anchor Stub HH
LK " olo
i requirement 3/8" bolts w/nuts 1k than sign e _::]/4 targer HE
[ 1] 0 1 1 or 3/8" x 3 1/2" HF post) ——— |32 pog:)mgn ik
N B Le— T 4L (min.) lag L HH — i
LI \ \? screws e W
|‘—’|.. |‘—’| Front Ixd block 4xd block OPTION 1 OPTION 2 OPTION 3
40 36" x4 bloe (Direct Embedment) (Anchor Stub) (Anchor Stub and Reinforcing Sleeve))
Front side Side WING CHANNEL
PERFORATED SQUARE METAL TUBING Lap-spl Tce/base
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS G OUND MOUN ED S I GN SU O S
Refer to the CWZTCD ond 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 ond plastic Wedge Anchor Systems as shown
IOn'm. ex'n.' ded the CWZTCD, except 5/8" plywood. on the SMD Standard Sheets may be used as temporary
. Y . 1/2" plywood is al lowed. sign supports for signs up to 10 square feet of sign
ﬂjmwoll plastic face. They may be set in concrete or in sturdy soils
sign only if approved by the Engineer. (See web address for
3 "Traffic Engineering Standard Sheets" on BC(1)).
o & 3/8" x 3" gr. 5 bolt
o (2 per support) joining
H sign panel and supports OTHER DES I GNS
MORE DETAILS OF APPROVED LONG/INTERMEDIATE
° AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
B CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
v 1.3/4" x 1 3/4" x 11 foot GENERAL NOTES
o 12 ga post
: (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
i (hole to hole) 12 ga. support ?%5 bolt ?uppor'rs, but i/a“ bolts with nufs'o: i/s“f>'< 3|I/2“
‘I 1 3/4" galv. round telescopes into sleeve 1374 " x 1 3/4 " x 129" : 199 sorcws must be used on every Joint for fino
R with 5/16" holes . (hole to hole) : ~ '
B or 1 374" x 1 3/4" . . . ~ 12 go. square Y 2 2. No more than 2 sign posts shall be placed within a
Nt square tubing 1374 " x1.3/4 " x 52" (hole > perforated B © 7 ft. circle, except for specific materials noted on the
2o to hole) 12 ga. square perforated tubing upright L - CWZTCD List.
Upright must K3 1 e — tubing diagonal brace post "
'rele%cope to . N [o o o o 6 o o o o Q _____ - 3. When project is completed, all sign supports and
provide 7' height ol foundations shall be removed from the project site.
above pavement oo 2" x 2" x 59" Completely welded Thi ! ) o
48" Jo 134" x 134" x 32" (hole ] ot 10 nate) around tubing his will be considered subsidiary to Item 502.
L to pole) 12 ga. square perforated S 12 ga. perforated
ol tubing cross brace ~ tubing skid 2" x 2" x 8" X See BC(4) for definition of "Work Duration."”
X (hole to hole)
: 3/8" X 4-1/2 ar 12 ga. square X% Wood sign posts MUST be one piece. Splicing will
. 5 BOLT (TYP ,g ' o LEAN. Y- — perforated NOT be allowed. Posts shall be painted white.
> ) ~ — - & tubing sleeve
> g > | B | welded to skid [0 See the CWZTCD for the type of sign substrate
pin at angle o - o I 60 | that can be used for each approved sign support.
needed to I ~ I
N match sideslope
36 SHEET 5 OF 12
. 2.5' ® Traffic
> é b?afety
Welds to start on . ivision
opposite sides o I Texas Department of Transportation Standard
going in opposite E
directions. Minimum 8" °
weld, do not e |-2" x 2" x
back fill puddle. 12 ga. BARRICADE AND CONSTRUCTION
| 5 ° upright
RN | TYPICAL SIGN SUPPORT
weld—— Nog weld starts here
starts 4
he weld 5
~ SINGLE LEG BASE BC(5)-21
Side View
FILE: be-21. dgn on: TxDOT ok TxDOT [ow: TxDOT [eks TxDOT
© TxDOT Navember 2002 CONT |SECT JoB HIGHWAY
SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS 354404] XXX SH 211
9-07  8-14 DIST COUNTY SHEET NO.
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 7413 5-21 SAT MEDINA 22
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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.
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WHEN NOT IN USE, REMOVE THE PCHS FROM THE RIGHT-OF-WAY OR PLACE THE PCWS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . o 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 . . . . .
changeable message signs (PCMS). Ph(]se ] . Cond | ‘|‘ 1 ON |_ | S‘I‘S Phose 2- POSS | b | e ComDOﬂeﬂ‘l' I_ | S‘I’S
2. Messages on PCMS should contain no more than 8 words (about four to
eignt characters per word), ot incluging simple words such os 10, fod/Lane/Rams Clostre Liot o Action to Take/Effect on Travel Location Warning * % Advance
] ] . | . . . . .
3. Messages should consist of @ single phase, or two phases that oa ane/ramp u Other Condition List List List List Notice List
alternate. Three-phase messages are not al lowed. Each phase of the
message should convey a single thought, and must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
4, Use the word "EXIT" to refer to an exit ramp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
"EXIT CLOSED." Do not use the term "RAMP."
5. Always use the route or interstate designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
along with the number when referring to o roodway. CLOSED CLOSED XXXX FT NARROWS NEXT XX XXX RAILROAD SPEED XX
6. MWnen in use, the bottom of g stationary PCMS message panel should be AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
a minimum 7 feet above the roadway, where possible.
7. The message term "WEEKEND" should be used only if the work is to _
start on Saturday morning and end by Sunday evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual days and hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX [-XX X SPEED MONDAY
is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
8. The Engineer/Inspector may select one of two options which are avail-
able for displaying a two-phase message on a PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E US XXX SPEED MAY XX
9. Do not "flash" messages or words included in g message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
should be steady burn or continuous while displayed.
10. Do not present redundant information on o two-phase message; i.e., CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXX XXX RIGHT MAY X-X
k i 1 i f th thi hi i the thi line.
11 e b e e e Danger S e goars o€ chenging The Third tine LANE LANE GRAVEL LANES USE FOR T0 LANE XX PM -
12. Do not display the message "LANES SHIFT LEFT" or "LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
on g PCMS. Drivers do not understand the message.
13. 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 T0 CAUTION FRI-SUN
14. The following table lists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
are acceptable for use on a PCMS. Both words in a phrase must be
displayed together. Words or phrases not on his Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
dbbreviated, unless shown in the TMUTCD. LANES CLOSED PAST NEXT DELAYS T0 SAFELY 70
15. 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 have a character height of 10 inches EXIT RIGHT LN BUMP US XXX REDUCE END DRIVE NEXT
6 gndhmlll§f bef'f@‘?'ehfr?fg gf 'eaff 430 fef;- board rother i CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
. Each line of text should be centered on the message board rather than
left or rignt justified. CLOSED X MILES XXX FT USE CARE AUG XX
17. If disabled, the PCMS should default to an illegible display that will
not alarm mbforisfs and will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
bars is appropriate. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
XXXXXXXX STAY
WORD OR PHRASE ABBREVIATION WORD OR PHRASE ABBREVIATION CEI(?)!ED % LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phase 2. L,il':llE M % % See Application Guidelines Note 6.
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
Best Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
Boulevard BLVD Monday MON 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT and ALL can be interchanged as appropr iate.
Br idge BRDG Normal NORM 2. The 1st phase (or both) should be selected from the 2. Roadway designations [H, US, SH, FM and LP can be interchanged as
Cannot CANT North N "Road/Lane/Ramp Closure List" and the "Other Condition List". appropriate.
Center CTR Nor thbound (route) N 3. A 2nd phase con be selected from the "Action fo Take/Effect 3. EAST, WEST, NORTH ond SOUTH (or abbreviations E, W, N and $) can
gggggrucfnon CONST AHD ;0"';'"9 :;[NG on Travel, Location, General Warning, or Advance Notice be interchanged as appropriate.
00 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 may be used instead of distances if necessary.
Do Not DONT Service Road SERV_RD 5. 1f two PCMS are used in sequence, they must be separated by 7. FT and MI, MILE and MILES interchanged as appropriate.
East 2 Shoul der SHLDR a minimum of 1000 ft. Each PCMS shall be |imited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
Eastbound (route) E Sliippery SLIP and should be understandable by themselves. 9. Distances or AHEAD can be eliminated from the message if a
Emergency EMER South S 6. For advance notice, when the current date is within seven days location phase is used.
Emergency Vehicle | EMER VEH Southbound (route? S of the actual work date, calendar doys should be replaced with
Entrance, Enter ENT Speed SPD days of the week. Advance notification should typically be for
:ig:zzzwtgne :igw'\-(N gfreef gTN no more than one week prior to the work.
£ E unday U
?XXXA;%; l)f(();éXAlFﬂg Te lephone PHONE SHEET 6 OF 12 —
09 _Aheq T TEMP ®
Freeway FRNY, FWYV Thur sy T PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR —=t Satety.
E:?gzgy Blocked m BLKD Io If)_cf»fmfown IgAEWNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) l Texas Department of Transportation Standard
-
Hozardous DrTving [ HAZ DRIVING | [rove| s RS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Hozor dous Woter Lol HAZAT Tossdoy s UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION BARRICADE AND CONSTRUCTION
- N T O
ehiole Ty Tine Minufes —[TINE W OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS U
N pper v
Higwoy i hioTes 5] VN “CErS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- 2 arning WARN
Lnformotion 1o ednesday _ WED FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT wz;ghf Limit xT LIMIT 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 WesTbound TouTeT W CHANGEABLE MESSAGE SIGNS" above. BC(6) -21
Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the “Flagger Symbol" (CW20-7) are represented graphically on the Full Matrix PCMS sign and, with the approval of the Engineer, it
Lane Closed LN CLOSED Will Not WONT shal | maintain the legibility/visibility requirement |isted above. FILE: bo-21. dgn ohe TxDOT [eks TxDOT[ow TxDOT [ek: TxDOT
Lower Level LWR LEVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, and shall not substitute | @ TxooT November 2002 cont Jsecr o8 ATGHAY
Mgintenance MAINT for, or replace that sign. REVISIONS 354404 XXX SH 211
Roadway 4, A full matrix PCMS may be used to simulate a flashing arrow board provided it meets the visibility, flash rate and dimming requirements on BC(7), for the 9-07 8-14 oo oy .
designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13  5-21 SAT MED INA 25
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I gg:;;;3?3%23:?,.:zgéisbzfpgas?ggééfI(Zd',;g:doﬁogﬁzgon?f:ZZ ggl?ﬁefnd 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 traffic on the upstream side of traffic.

2. Color of Barrier Reflectors shall be‘as specifh‘ed‘in the TMUTCD. The LPCB is approved for use in work
cost of the reflectors shall be considered subsidiary to Item 512. \ zone locations, where the posted 1. The Flashing Arrow 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)

O O
[
CONCRETE TRAFFIC BARRIER (CTB) e o o
® [
. 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 o

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

CTB. This will allow for attachment of a barrier grapple without o o ° O

damaging the reflector. The Barrier Reflector mounted on the side of L. ) [ ] Y

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

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

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

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

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

the detail above. ) o . ) DELINEATION OF END TREATMENTS J . o e o o
5. When CTB separates traffic traveling in the same direction, no barrier [ ] e 0o 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 RIGHT/LEFT ARROW SEQUE%II(T;F[‘I(LEEEVRON
8. Pavement markers or temporary flexible-reflective roadway marker tabs (right arrow shown; ‘

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

recommendat i ons. standards as defined in the Manual for . L . . . .
10.Missing or damaged Barrier Reflectors shall be replaced as directed Assessing Safety Hardware (MASH). Refer 5. [T)tje CQU(T:[OT' d-sp(ljoy conﬁ-sfs of four corner lomps flashing simultaneously, or the Alternating

by the Engineer. to the CWZTCD List for approved end romond Laution 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.

e pe treatments ond monufacturers. 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 lamp "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

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,

flash rate and dimming requirements on this sheet for the same size arrow.

1. Warning lights shall meet the requirements of the TMUTCD.

2. Warning lights shgll NOT bg instal [ed on 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 a series for delineation to supplement other traffic control REQUIREMENTS
> I} devices. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "SB". MINIMUM
5. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices. TYPE MINIMUM | MINIMUM NUMBER VISIBILITY ATTENT LON
6. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning Iight manufacturer will SIZE OF PANEL LAMPS | "nrcraNcE 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 ond 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 shal | be equipped with RIGHT-OF -WAY OR PLACE THE
8. The location of warning lights and warning reflectors on drums shall be as shown elsewhere in the plans. ¢ | 48 x 96 15 I mile automatic dimming devices. #S’:gﬁlgoéigR?Eglgg gg;‘ggg;%l_

WARNING LIGHTS MOUNTED ON PLASTIC DRUMS

Type C Warning Light or

\Plan Set\S02-TCP\2-Standards\bc-21.dgn

approved substitute mounted on a 1. Type A flashing warning lights are intended to warn drivers that they are approaching or are in a potentially hazardous area.
drum adjacent to the travel way. 2. Type A random flashing warning lights are not intended for delineation and shall not be used in 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. éﬁ’ ;;aft;f;;
6. Warning lights shall not be installed on a drum that has a sign, chevron or vertical panel. i Division
7. The maximum spacing for warning lights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS lTexas Department of Transportation Standard
c
O
= 1. Truck-mounted attenuators (TMA) used on TxDOT facilities
® WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING LIGHTS must meet the requirements outlined in the Manual for BARRICADE AND CONSTRUCT ION
Q@ 1. A warning reflector or approved substitute may be mounted on a plastic drum as a substitute for a Type C, steady burn warning light at the ) és?essingfﬁofg;‘%ggr?worfh(MASH): i of Level 2
P discretion of the Contractor unless otherwise noted in the plans. . Refer fo the or the requirements of Leve or
e 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 ? REFLECTORS’
S on the CWZTCD. &RﬁWTOmGWNWfWGHMOfWWW%TM& WARNING LIGHTS & ATTENUATOR
é 3. The warning reflector shall have a minimum retrorefiective surface area (one-side) of 30 square inches. 4. mAfhgrg.Zﬁgu'red on freeways unless otherwise noted
- A 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. . . . e
§ Wg:n;280:z.flzgo;o?gyobiev;?g;d 5. Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it > éoano ?gguige?e;ﬁsggvg%;”ﬁ mgf onl';ocg? gﬁegoz;;;)gzﬁg
o reflective surface area of ot least ottaches to the drum. . . . ) . - ) without adversely affecting the work performance. BC(7)-21
Q 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 |- bc-21. dgn on: TxDOT ok TxDOT [ow: TxDOT [eks TxDOT
< DMS 8300-Type B or Type C. area is spread down the roadway and the work crew is an
a 7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©TxDOT_November 2002 CONT_|sECT 408 HIGHWAY
. 8. The warning reflector should be mounted on the side of the handle nearest approaching traffic. REVISIONS 3544 04 XXX SH 211
w 9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 DIsT COUNTY SHEET NO.
o 713 521 SAT MED INA 26
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GENERAL NOTES

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) aond 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 a maximum of 24 hours to replace any plastic
drums identified for replacement by the Engineer/Inspector. The replace-
ment device must be an approved device.

GENERAL DESIGN REQUIREMENTS

Pre-qualified plastic drums shall meet the following requirements

1.

2.

8.

9.

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

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

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

The top of the drum shall have a built-in handle for easy pickup and
shal |l be designed to drain water and not collect debris. The handle
shall have a minimum of two widely spaced 9/16 inch diometer holes to
allow attachment of a warning Iight, warning reflector unit or approved
compliant sign.

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

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

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

Drum body shall have a maximum unbal lasted weight of 11 Ibs.

10.Drum and base shall be marked with manufacturer’s name and mode! number.

RETROREFLECTIVE SHEETING

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

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

BALLAST

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

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

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

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

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

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

7. Adhesives may be used to secure base of drums t0 pavement.

Handle

Top should not
allow collection

of water or
debris

18" min

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

4" min
8" max
(typ)

2" max
(typ.)

36" min
42" max

4" mox |

Each drum shall 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
minimum of 5

S )

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

Continuous smooth

36" rail for hand trailing

Detectable Edge

2" Max.

DETECTABLE PEDESTRIAN BARRICADES

1. When existing pedestrian facilities are disrupted, closed, or
relocated in a TTC zone, the temporary facilities shall be
detectable and include accessibility features consistent with
the features present in the existing pedestrian facility. Refer
to WZ(BTS-2) for Pedestrian Control requirements for Sidewalk
Diversions, Sidewalk Detours and Crosswalk Closures

2. Where pedestrians with visual disabilities normally use the
closed sidewalk, a Detectable Pedestrian Barricade shall be
placed across the full width of the closed sidewalk instead
of a Type 3 Barricade.

3. Detectable pedestrian barricades similar to the one pictured
above, longitudinal channelizing devices, some concrete
barriers, and wood or chain link fencing with a continuous
detectable edging can satisfactorily delineate a pedestrian
path.

4. Tape, rope, or plastic chain strung between devices are not
detectable, do not comply with the design standards in the
"Americans with Disabilities Act Accessibility Guidelines
(ADAAG)" and should not be used as a control for pedestrian
movements.

5. Warning lights shall not be attached to detectable pedestrian
barricades.

6. Detectable pedestrian barricades should use 8" nominal barricade
rails as shown on BC(10) provided that the top rail provides
a smooth continuous rail suitable for hand trailing with no
splinters, burrs, or sharp edges.

N

See Ballast
Note 3

Chevron CW1-8, Opposing Traffic Lane

—

18" x 24" Sign 12" x 24"
(Maximum Sign Dimension) Vertical Panel
mount with diagonals

Divider, Driveway sign D70a, Keep Right sloping down towards

R4 series or other signs as approved

travel way
by Engineer

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

SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED

ON PLASTIC DRUMS

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

Chevrons and other work zone signs with an orange background
shall be manufactured with Type By or Type Cp Orange
sheeting meeting the color and retroreflectivity requirements
of DMS-8300, "Sign Face Material," unless otherwise

specified in the plans

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

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

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

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

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

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

are 24 inches wide may be mounted on plastic drums, with
approval of the Engineer.

SHEET 8 OF 12

Safety
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8" to 12" 8" to 12" 8" to 12" 8" to 12" 120 1. The'cnevr?n shall be a veffical rectangle with a
| rs——————————e1 minimum size of 12 by 18 inches
- 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
z g change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be installed
= — and provide additional emphasis and guidance for in close proximity to traffic and are suitable for use on high or low
© .| 2 18" vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spacing and
4" § 4" .E g Min. horizontal alignment of the roadway. placement is uniform and in accordance with the “Texas Manual on Uniform
See A See e 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). . .
250 4 note 7 min. % 45° 4 note 7 5 3 side of a sharp curve or turn, or on the far side 2. Channelizing devices shown on this sheet may have a drivedble, f|>fed or
A 3 8 of an intersection. They shall be in line with portable base. The requirement for self-righting channelizing devices must
® 8 and ot right angles to approaching traffic. be spec:f!ed in The General Nofes or other plan sheets.
4" < S Spacing should be such that the motorist always 3. Channelizing devuce§ on self:rnghfnng supports Sl:lould be used in work zone
VP-1R S 5 has three in view, until the change in alignment areas where channel izing devices are frgquenfly impacted by errant ven!cles
VP-1L [ A ) — s eliminates its need. or vehicle related wind gusts making alignment of the channelizing devices
© . . . difficult to maintain. Locations of these devices shall be detailed else-
Fixed Base Surface ¢ . £ . 4. To be effective, the chevron should be visible where in the plans. These devices shall conform to the TMUTCD and the
w/ Approved Mount Roadway ‘€ L Rigid € 36 for at least 500 feet. "Compliant Work Zone Traffic Control Devices List" (CWZTCD)
Adhesive Bose Sur face . Suppor t ——= 52 5. Chevrons shall be orange with a black nonreflec- 4, The Contractor shall maintain devices in a clean condition and replace
\\\& ‘//// N ™ TAS ;35227 Y Z4 ] tive legend. Sheeting for the chevron shall be damagedt nonreflective, faded, or broken devices ond'bases as fequ!red by
retroreflective Type Br or Type Cp conforming to the Engineer/Inspector. The Contractor shall be required to maintain proper
= Vserferignting o Depar tmental Material Specification DMS-8300, device spacing and alignment.
18 : Support 12" minimum = unless noted otherwise. The legend shall meet the 5. Portable bases shall be fabricated from virgin and/or recycled rubber. The
embignenf — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs
FIXED dep Fixed Base w/ Approved Adhesive 6. For Long Term Stationary use on tapers or 6. Pozennenffiurfgﬁegshol 'fze ;;l:epgred ':' g mannerdf::r ensuresfpropir bonding
RELEALLA (Driveable Base, or Flexible transitions on freeways and divided highways, between the adhesives, the fixed mount bases and the pavement surface,
(Rigid or self-righting) Support can be used) self-righting chevrons may be used to supplement Adhesives shall be prepared and applied according fo the manufacturer’s
DRIVEABLE plastic drums but not to replace plastic drums. . ;ﬁ:mfmendaf'm?s‘ . .
. instal lation and removal of channelizing devices shall not cause
detrimental effects to the final pavement surfaces, including pavement
. i surface discoloration or surface integrity. Driveable bases shall not be
1. Vertical Panels (VP's) ore normally used to channelize CHEVRONS permitted on final pavement surfaces. The Engineer/Inspector shall approve
. . fraffic or divide opposing lanes of traffic. all application and removal procedures of fixed bases.
8" to 12 2. VP's may be used in daytime or nighttime situations
|<—>| They may be used at the edge of shoulder drop-offs and
-5 —_— 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
24" for drop-offs.
. 3. VP's should be mounted back to back if used at the edge Minimum Suggested Max imum
min. 36" of cuts adjacent to two-way two lane roadways. Stripes Desirable Spacing of
min. are to be reflective orange and reflective white and Posted| Formula Taper Lengths Channelizing
sh Speed * % Devices
ould always slope downward toward the travel lane.
4. VP's used on expressways and freeways or other high 10’ 1’ 12° on a on a
speed roadways, may have more than 270 square inches Of fset|Offset|Offset| Taper | Tangent
v of retroreflective area facing traffic. 30 2| 1507| 165"| 180’ 30’ 60"
5. Self-righting supports are available with portable base. WS 7 7 7 7 7
See "Compliant Work Zone Traffic Control Devices List" 35 L= 6_ 2057|2257 245 35 70
(CWZTCD). 40 265°| 295'| 320 40 80
6. ?heeféng fc;r ﬂje Vl:’s[)sholjr be*r(lef';o:efl'etl:féve T¥?e ﬁ‘or 15 450 | 495'] 540° 45" 90"
pe B conforming to Departmental Material Specification - - - - -
DI&S-B.’:OO, unlessgnofed otherwise. 50 500 | 550’ | 600 50 100
.. . - 7. Where the height of reflective material on the vertical 55 550" | 605’| 660’ 55 110°
(Rigid or self-righting) panel is 36 igches or greater, a panel stripe of L=WS ; ; ; ; ;
6 inches shall be used. LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600'| 660" 720 60 120
PORTABLE 65 650'| 715" 780’ 65 130°
- 1. LCDs are crashworthy, lightweight, deformable devices that are highly visible, have good target value and 70 700'| 770’ | 840" 70" 140
can be connected together. They are not designed to contain or redirect a vehicle on impact. - - -
VERTICAL PANELS (VPs) 2. LCDs may be used instead of a line of cones or drums. 75 750'| 825’] 900 75 150
3. LCDs shall be placed in accordance to application and installation requirements specific to the device, and 80 800’ | 880’ | 960’ 80" 160"
used only when shown on the CWZTCD Iist.
4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. XX Taper lengths have been rounded off,
5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers L=Length of Taper (FT.) W=Width of Offset (FT.)
S=Posted Speed (MPH)
on BC(7) when placed roughly parallel to the travel lanes.
. . s 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
I‘ﬁﬁiﬁéfgxégiz$xfggﬁQ?Z sheeting meeting the requirements for borricade rails os shown on BC(10). Place reflective sheeting SUGGESTED MAXIMUM SPACING OF
normal one-way roadway section to two-way near the top of the LCD along the full length of the device. CHANNEL IZING DEVICES AND
operation. OTLD's are used on temporary
12" CWe-4 centerlines. The upward and downward arrows MINIMUM DESIRABLE TAPER LENGTHS
fe———= on the sign’s face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
) N[ traffic on either side of the divider. The
Panels base is secured to the pavement with an 1. Water ballasted systems used as barriers shall not be used solely to channelize road users, but also to protect the
[:) boé:?i::iimk adhesive or rubber weight to minimize movement worz space pgr fzaboppfopriof?_Mngol for Assessing Safety Hardware (MASH) crashworthiness requirements based on
. : . roadway speed and barrier application.
18" Ccaused by @ vehicle impact or wind gust. 2. Water gol?asfed systems usegpfo channelize vehicular traffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
‘?"";;777 2. The OTLD may be used in combination with 42* or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings. ‘ ® Traffic
cones or VPs. 3. Water ballasted systems used as barriers shall be placed in accordance to application and installation requirements é?aﬁ;g;
Portable specific to the device, and used only when shown on the CWZTCD Iist. ;
36" Fixed or’ 3. Spacing between the OTLD shall not exceed 500 4. Water ballasted systems used as barriers should not be used for a merging taper except in low speed (less than 45 MPH) l Texas Department of Transportation Standard
Driveable Base feet. 42" cones or VPs placed between urban areas. When used on a taper in a low speed urban area, the taper shall be delineated and the taper length
may be used, the OTLD's should not exceed 100 foot spacing. should be designed to optimize road user operations considering the available geometric conditions
rom . 5. When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be attenuated
omouﬂeze 4. The OTLD shall be oronge with a black non- as per manufacturer recommendations or flared to a point outside the clear zone. BARRICADE AND CONSTRUCTION
on drums. reflective legend. Sheeting for the OTLD shall
be retroreflective Type B or Type Cg conforming CHANNELIZING DEVICES
E — / to Departmental Material Specification DMS-8300, [f used to channelize pedestrians, longitudinal channelizing devices or water ballasted
— ( ] unless noted otherwise. The legend shall meet systems must have a continuous detectable bottom for users of long canes and the top
the requirements of DMS-8300. of the unit shall not be less than 32 inches in height
BC (9) -21
HOLLOW OR WATER BALLASTED SYSTEMS USED AS FlLe: bo-21.dgn o TxDOT Joxe TxDOT [ow: TxDOT [ek: TXDOT
© TxDOT Navember 2002 CONT |SECT JoB HIGHWAY
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS sead0d XK ST
9-07 8-14 DIST COUNTY SHEET NO.
713 52 SAT MEDINA 28
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DISCLAIMER:

TYPE 3 BARRICADES Each roadway of a

divided highway shall be ROAD 1. Wnhere positive redirectional
1. Refer to the Compliont Work Zone Traffic Control Devices List (CWZTCD) barricaded in the same manner. R11-2 | OSED capability is provided, drums
for details of the Type 3 Barricades and a list of all materials may be omitted
used in the construction of Type 3 Barricades. )

2. Type 3 Barricades shall be used at each end of construction 2. Plastic construction fencing

projgc'rs closed f? all traffic. . — T may be used wi'.m er‘Jms for

3. Barricades extending across a roadway should have stripes that slope }w safety as required in the plans.
downward in the direction toward which traffic must fturn in detouring. > J . 3. Vertical Panels on flexible support
When both right and left turns are provided, the chevron striping may g may be substituted for drums when the

slope downward in both directions from the center of the barricade.

PITYf,""‘[') shoulder width is less than 4 feet.
astic Drum 4. When the shoulder width is greater

Where no turns are provided at a closed road, striping should slope jf,
downward in both directions toward the center of roadway. N .
4. Striping of rails, for the right side of the roadway, should slope ?3) —F $ PERSPECTIVE VIEW than 12 feet, steady-burn |ights

may be omitted if drums are used.

These drums 5. Drums must extend the length
are not required of the culvert widening.
on one-way roadway

downward to the left. For the left side of the roadway, striping
should slope downward to the right.

S. ldentification 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 PERSPECTIVE VIEW i, EGEND
clear zone is provided. Roadway 0 L
7. Warning lights shall NOT be installed on barricades. ) )
8. Where barricades require the use of weights to keep from turning over, -2 I QD Plastic drum
the use of sandbags with dry, cohesionless sand is recommended. The . . "B=H’ S5 g
sandbags will be tied shut to keep the sand from spilling and to The three rails on Type 3 barricades & . > - Plastic drum with steady burn light
maintain a constant weight. Sand bags shall not be stacked in a manner shall be reflectorized orange and 10° 2y - or yellow warning reflector
that covers any portion of a barricade rails reflective sheeting. reflective white stripes on one side 2= -+ % _/\
Rock, concrete, iron, steel or other solid objects will NOT be facing one-way traffic and both sides Spe : Steady burn warning 1ight
permitted. Sandbags should weigh g minimum of 35 Ibs and @ moximum of for two-way traffic. I Il Il mﬁ g+ é 2 or ye)lllow womin; Eefllgcfor
50 Ibs. Sandbags shall be made of a durable material that tears upon Barricade striping should slant LJ LJ LJ |_|_| -9 R
vehicular impact. Rubber (such as tire inner tubes) shall not be used downward in the direction of detour 5o 2
for sandbags. Sandbags shall only be placed along or upon the base ) S X % .
supports of the device and shall not be suspended above ground level é 9 - lfjgl’eoie ﬂUﬂ‘De”h?f DJerS'; ;9 di"l%lmihon the
or hung W;'fh rope, wire, chains or ofherffos'riener?. A . 1. Signs should be mounted on independent supports at a 7 foot 8" mox. length Type 3 Barricades £9g g U ;;dihomozzzr?ijcn;ggssZSy I((:m;nimui g;ogn
9. Sheeting for barricades shall be retroreflective Type A or Type B mounting height in center of roadway. The signs should be a . 9 b ol - — q . 4 d )
conforming to Departmental Material Specification DMS-8300 unless minimum of 10 feet behind Type 3 Barricades < O =4 and max imum O rums
otherwise noted. .
: 2. Advance signing shall be as specified elsewhere in the plans. PLAN VIEW @ %
Barricades shall NOT PLAN VIEW
be used as @ sign support.
on sopp TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

Minimum

Ny & o at
nominal Reflective
:450 /\/\/ Sheeting

6" 6" 7 inches.

CONES

min. orange

TYPICAL STRIPING DETAIL FOR BARRICADE RAIL min.
4’ min., 8 max. —3m-4 1 miin: v

! e e e e e ! Izmr::n :11:: oranee 2 mgx.

T4 min. min. white 3" min.

] 42" 2" to 6"

~ 28" min. | 3" min.

min,

stittener (M AV B B9 B & & & 1 28"
N Flat rail min.
R B

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

TYPICAL PANEL DETAIL Two-Piece cones One-Piece cones Tubular Marker
FOR SKID OR POST TYPE BARRICADES
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Alternate L. .
Alternate QD 28" Cones shall have a minimum weight of 9 1/2 Ibs.
42" 2-piece cones shall have a minimum weight of
Approx. Drums, vertical panels or 42" cones Approx. QD 30 Ibs. including base.
| 50" | at 50 maximum spacing | 50"
T | | | T SHEET 10 OF 12

[m} 4. (Diongs or f:bu | orbmorker?hshol ; \ ho:g wh;*redor xh”ehond oronge*;ef | ecfI i ;e BA R R I C A D E A N D CON S T R U C T I ON
On one-way roads Desirable N oz:ers' gzriogznogdoxz:ef fhz :un?:er;;ifsogfSD:pgrfme:¥§IOMZTZSEO’I seate C HANNE L I Z I NG DEV I C E S

Min, 2 drums Min. 2 drums 1. Traffic cones and tubulor markers shall be predominant Iy orange, and ' ® Traffic
or 1 Type 3 or 1 Type 3 meet the height and weight requirements shown above. Safety
barricade QD STOCKPILE barricade 2. Ong-puece cones have the body and base of the cone molded in one consolidated l Texas Department of Transportation S‘:Q;’%’gp M
unit. Two-piece cones have a cone shaped body and a separate rubber base,
or ballast, that is added to keep the device upright and in place.
3. Two-piece cones may have a handle or loop extending up to 8" above the minimum
height shown, in order to aid in retrieving the device.
] [m} O [m}

downstream drums i i Tficati R
or barricode moy be stockpile location Channelizing devices parallel to traffic Specificotion DMS-8300 Type A or Type B. .
K y is outside should be used when stockpile is 5. 28" cones and tubular markers are generally suitable for short duration and
omitted here clear zone. within 30' from travel lane. short-term stationary work as defined on BC(4). These should not be used
for intermediate-term or long-term stationary work unless personnel is on-site BC ( 1 O) 2 1

<o to maintain them in their proper upright position. -

_ _ _ _ I - I I I I I I I 6. 42" two-piece cones, vertical panels or drums are suitable for all work zone FILE: bo-21. dgn on: TxDOT ok TxDOT [ow: TxDOT [eks TxDOT
=> durations. © TxDOT Navember 2002 CONT |sECT JoB HIGHWAY

7. ggzezhg;efubulor markers used on each project should be of the same size oor 8RIEV41510NS 354404 XXX SH 211
TRAFFIC CONTROL FOR MATERIAL STOCKPILES 7-13 5-21 ;E M?SNIT;A SHE;QNO'
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WORK ZONE PAVEMENT MARKINGS

GENERAL

REMOVAL OF PAVEMENT MARKINGS

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

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

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

Pavement markings shall be installed in accordance with the TMUTCD
and as shown on the plans

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).

. 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.

Al'l work zone pavement markings shall be installed in accordance
with Item 662, "Work Zone Pavement Markings."

RAISED PAVEMENT MARKERS

2,

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

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

PREFABRICATED PAVEMENT MARKINGS

2.

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

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

MAINTAINING WORK ZONE PAVEMENT MARKINGS

S

The Contractor will be responsible for maintaining work zone pavement
markings within the work Iimits.

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.

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.

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

1.

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

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

Pavement markings shall be removed to the fullest extent possible,

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

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

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

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

Over-painting of the markings SHALL NOT BE permitted.

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

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

10.Black-out marking tape may be used to cover conflicting existing

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

Temporary Flexible-Reflective
Roadway Marker Tabs

TOP VIEW

FRONT VIEW

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

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

1. Temporary flexible-reflective 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
normal Iy 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 DMS-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 surfaoces, or thermoplastic for concrete
surfaces.

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

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

SHEET 11 OF 12

Safety
l Texas Department of Transportation S‘:;‘;’ﬁ,'gﬂd

BARRICADE AND CONSTRUCTION
PAVEMENT MARKINGS
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PAVEMENT MARKING PATTERNS

10 to 12" <;| 10 to 12.. Type II1-A- AE
O o0o0Ooo O ooQoo
=} =} =} / goooa ooooa iogoa
AN ” DOOOU%UOOOUOOOTD oQgoooo o ooaQgo
|fl> Yel low Yel low
'ft> Type II-A-A Type Y buttons
REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
<7;, Type I1-A- A <7;,
t — ] [elNe) OODO OE\OOODOOODOOOUOOOD
E—— ] —& —_— —_— o o O o0 oo o/o ooaol oooa gogoa
o> . Yellow Type Y N /5'0
4 to 8 buttons 6 to 8" Type I1-A-A

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B

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

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

Type I-C

oombooobmooopmooopmooopmoooOdoOoOOOIOOOOOOCOODOOOODOOO

Type W bu++on5< Type I-C or II1-C-R
ooooo a DOD'/_ ooooa

Type 1 A\D Type Y buttons
oooooooo0o Oo0OO0OODOOO0OOOOOOOOODODOOODODOOOOOOOOOOOOO

o
[u]

Whi+e4

—_— ooooa

Yel low

<
<

omoooQOoOo o
Type I-A
ooooo

ooonooonooouooonoynooonooonooon
Type Y buttons

o>
o>

Yellow

== White == oomon uoq\_
( o> Type W buttons Type 1-C or 11-C-R
oOpooopDoOoO0OOODOOODODOOODOOODOOO ooooQooobodooonoooan

REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS \_

ooooo ooooo

Type I-C
Prefabricated markings may be substituted for reflectorized pavement markings.

EDGE & LANE LINES FOR DIVIDED HIGHWAY

<h

Type W buttons Type 1I-C
ooooa \DODOD DOUO{/_ ooooo
Type I1-A-A Type Y buttons
= OODOOO%ODOOODOOODOOODOCO%DOOODOOODOOODOOOD
oooooo OooOpoDooopoooooooonoo oOoboooOoboooomoooooooan

—_— ooooa _70!:\0!3 DODOD\ ooooa
Type W buttons Type I-C

P —_— Yellow
Ifl> White
RAISED PAVEMENT MARKERS

=]
White 7

ooooo

o>

ooooo

REFLECTORIZED PAVEMENT MARKINGS

Prefabricated markings may be substituted for reflectorized pavement markings.

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

60" + 3"

Type 11-A-A Type Y buttons
RAISED
DOUBLE ppuISED 4 to 12° ¥ob o o o o o o O\D o o%o o o
MARKERS O o o o o o o o O o O O O o
NO-PASSING 4"
REFLECTORIZED L—
PAVEMENT "
L INE MARK INGS 4 to 12 T$
Yel low
Type I-C, I-A or II-A-A /Type W or Y buttons
RAISED
SOLID EDGE LINE PAVEMENT o 0 0o oo o0 o0 oo o O O o o0 o
MARKERS
LINES OR SINGLE 60" + 3"
REFLECTORIZED
NO-PASSING LINE PAVEMENT
MARKINGS 4" White or Yellow
Type I-C Type W buttons
WIDE i Y _Lu%o o <|3(_|:| o o oo of/o o o o
L INE WARKERS TOo oo owOoooo@Qoo oo oo

(FOR LEFT TURN CHANNELIZING LINE REFLECTORIZED
OR CHANNELIZING LINE USED TO PAVEMENT

MARKINGS f
DISCOURAGE LANE CHANGING.) White

30"+ 3"

30"+/-3"

ype I-C o I1-A-A
\D o0ooa0o

CENTER PzAISEDT ooooa0O o QQ a ) )
LINE MI:I:AEER'L <10 ! 307 ! Type W or I(LI(L)I
Y buttons
OR
LANE REFLECTORIZED o L ==
PAVEMENT o — e 7
LINE MARKINGS 10" —} 30'\/ White or Yellow
Type I-C or II-A-A
BROKEN yl()When required)
LINES
maise O O o o 1o o o o o
AUXTILTIARY 3 9 Type I-C or 11-C-R
OR
L ANEDROP .
LiNg  rerecrorizeo [ ] ] [ ]

PAVEMENT

MARK INGS 3’ 9’

REMOVABLE MARKINGS
WITH RAISED
PAVEMENT MARKERS

[f raised pavement markers are used
to supplement REMOVABLE markings,
the markers shall be applied to the
top of the tape at the approximate
mid length of tape used for broken
lines or at 20 foot spacing for

5 + 6" |<_>|
e
I‘— 107 -|= 30 l

Raised Pavement Markers

e

solid lines. This allows an easier 207 + 17
removal of raised pavement markers Centerli Iy - not to b d dge 11
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS and tape. enreriine only = not To be used on edge Tines
SHEET 12 OF 12
=t
Type W buttons Type I-C afety
. Division
R R JE— _<7;I ooooo ooooo _E\»uou ;},},OU ooooo mﬁj l Texas Department of Transportation Standard
white”” <
cogo00Dgo00 ©00D00000000000000000000000000000
=} =} =} _— oooon goooa goaooa
§ Toe ¥ butions e BARRICADE AND CONSTRUCTION
E E —_— _— oooon fa'ela] a'elal
oobmoooan oonooonooonooonooonooonooonooonooon Raised pavement markers used as standard PAVEMENT MARKING PATTERNS
If‘> |fl> pavement markings shall be from the approved
—_— —_— —_— —_— ooooo ooooo }DOU gooon oo oooon products list and meet the requirements of
~ i N !
> White > Type W buttons Type 1-¢ Item 672 "RAISED PAVEMENT MARKERS BC (12) -21
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: bc-21.dgn DN: TﬂmT‘cmTwoﬂDm TwOT‘m=WDN
Prefabricated markings may be substituted for reflectorized pavement markings. ©TxDOT February 1998 CONT | SECT 408 HIGHAAY
REVISIONS 3544 04 XXX SH 211
1-97 9-07 5-21
TWO-WAY LEFT TURN LANE 2-98 7-13 DIST COUNTY SHEET NO.
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Shoulder

30’
Min.

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

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

DISCLAIMER:

DATE:
FILE:

See note 1)
-
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S
o
\6m
|
g9
E |0
25
\6'-0-
CEPS
X 1
Channelizing devices
may be omitted if the
work area is @ minimum
of 30’ from the
nearest traveled way.
(See notes 4 & 5)

30’
Min.
Work Space

AN v
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g |&
E93
o 0|°
Ce
<]
[ U
S5 6|*
4 <
XM

Shou |l der
Shou | der

TCP

CW20-1D

48" X 48"
(F lags-

See note 1)

WORK SPACE NEAR SHOULDER

Conventional

50 mph

| END
. . ROAD WORK
o) L]
° o G20-2
See note 1) 3 | 3 48" X 24"
o c (See note 2) A
n (2]
c 1%
€o Sé |
o
2”83
55, | >
M
L] ™
X ol ©
* 3l &
| a8
o
| uf b
—
ol &
M=
[0)
&)
o
Q
w
X
|
o
=
(See notes 4 & 5)
o
ot -
~”M
. >
< .
Eaitsg
| gl ¢
[e)
‘6 \5 4 n
4 X
I x |7
v |-
A 8
END 3 3
ROAD WORK S &
G20-2 |
48" X 24"
(See note 2) A | CW20-1D
VAPAS % G-
(F lags-
See note 1)
TCP (2-1b)

WORK SPACE ON SHOULDER

Conventional Roads

CW20-1D
48" X 48"

Shoul der

(Flags-
See note 1)
c
g, |o
E2l>c
co|0g
W=
S o
[
00‘4—|n
Al X
x hal

Work vehicles
or other equipment
necessary for the
work operation,
such as trucks,
moveable cranes,

etc., shall remain in

areas separated from
lanes of traffic by
channelizing devices
at all times.

(See notes 4 & 53

Shou | der

END
ROAD WORK
620-2

48" X 24"
(See note 2)A

100"
Approx. A

Min.

30’
Min.
Work Space

i
3
3
&
END

ROAD WORK

G20-2

48" X 24"

(See note 2) A

)

®

Py

Shou | der

m,
-
™M
N
8. 1%
S48
Qo8
5o
\6\6 «
4 x
X sl

CW20-1D
48" X 48"
(F lags-

See note 1)

WORK VEHICLES ON SHOULDER

Conventional

Roads

Inactive
work vehicle
(See Note T7)

Right-of-way Line

LEGEND

Type 3 Barricade B 8 |Channelizing Devices

[avav.aray.]
. Truck Mounted
[::Hlj Heavy Work Vehicle

AN Attenuator (TMA)
. Trailer Mounted AN Portable Changeable
St Flashing Arrow Board ‘ Message Sign (PCMS)
-t Sign <:ZI Traffic Flow
<>\ Flag [L() F lagger
Minimum Ssuggested Maximum| . .
postedlFormita|  Taet Lenbine | coteriig | LSl || Sussested
xx Devices | 91 |5 S0t
0f¥ge+0f;2e70f22ef éﬁ;éi Téﬁg;;f Distance
30 2| 1507 1657 | 180’ 30° 60’ 120’ 90
35 L:-Wg- 205'| 225' | 245'| 35 70" 160 120"
40 265"| 295" | 320 40 80’ 240" 1557
45 450’ | 495" | 540’ 457 90 3207 1957
50 500'| 550°| 600" 50’ 100 400° 240°
55 L=WS 5507 | 605" | 660" 55° 110" 500 295’
60 600’ | 660'| 720" 60’ 120" 600’ 350
65 650’ | 715'| 7807 65" 1307 700 4107
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)

TYPICAL USAGE

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

GENERAL NOTES

1. Flags attached to signs where shown, are REQUIRED.

2. All traffic control devices illustrated are REQUIRED, except those
denoted with the triangle symbol may be omitted when stated in the

plans, or for routine maintenance work, when approved by the Engineer.

. Stockpiled material should be placed a minimum of 30 feet from

nearest traveled way.

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

oscillating or strobe lights. A Shadow Vehicle with a TMA should be
used anytime it caon be positioned 30 to 100 feet in advance of

the area of crew exposure without adversely affecting the
performance or quality of the work. If workers are no longer present
but road or work conditions require the traffic control to remain in
place, Type 3 Barricades or other channelizing devices may be
substituted for the Shadow Vehicle and TMA.

. Additional Shadow Vehicles with TMAs may be positioned off the paved

surface, next to those shown in order to protect a wider work space.

. See TCP(5-1) for shoulder work on divided highways, expressways and

freeways.
Inactive work vehicles or other equipment should be parked near the
right-of-way line and not parked on the paved shoulder.

. CW21-5 "SHOULDER WORK" signs may be used in place of CW20-1D

"ROAD WORK AHEAD" signs for shoulder work on conventional roadways.

= cratlo
Operations

. Division

I Texas Department of Transportation Standard

TRAFFIC CONTROL PLAN
CONVENTIONAL ROAD
SHOULDER WORK

TCP(2-1)-18

FILE: +cp2-1-18.dgn DN [ex: [ow: [ex:

©T><DOT December 1985 CONT |SECT JoB HIGHWAY
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2-94 4-98
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DISCLAIMER:

LEGEND
* | Trail vehicle
Shoul ARROW BOARD DISPLAY
ou | der X VEHICLE WORK * % | Shadow Vehicle
OR
Work Vehicle Lead Vehicle * % % | Work vehicle RIGHT Directional
with strobes with strobes <|':' CONVOY CONVOY . . .
e - BT i W2l -rooT WaTo1oaT [ I3| Heovy Work venicle (€] | LEFT Directional
72" X 36" 60" X 36" Truck Mounted
|
. L <:j Zay Attenuator (TMA) ' Double Arrow
*. Troffic Flow CAUTION (Alternating
* * X * E eoece o Diamond or 4 Corner Flash)
S @5+ > X <
- - - — - - - - - - 1 TYPICAL USAGE
E> X VEHICLE]|[] MOBILE SHORT | SHORT TERM | INTERMEDIATE LONG TERM
CONVOY N DURATION | STATIONARY |TERM STATIONARY| STATIONARY
See Note 9 and Forward Facing \ © o
Trail/Shadow Vehicle A Shoulder Arrow Board N
" GENERAL NOTES
| 1520’* Afpr;x. 1 120°-200" Approx. 1 1 120;-200’*Ap2:0x. ! 1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as
ee note ee note illustrated. When a LEAD vehicle is not used the WORK vehicle must be
TRAIL/SHADOW VEHICLE A equipped with an arrow board. The Engineer will determine if the LEAD VEHICLE
TCP (3-1q) with RIGHT Directional ond/0f TRAIL VEHICLE are reguired based on Prevoiling roadway conditions,
display Flashing Arrow Board traffic volume, and sight distance restrictions.

UNDIVIDED MULTILANE ROADWAY 2. The use of amber high intensity rotating, flashing, oscillating, or strobe |ights
on vehicles are required. Blue high intensity rotating, flashing, oscillating or
strobe |lights when mounted on the driver’'s side of the vehicle may be operated
simultaneously with the amber beacons or strobe |ights.

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

See note 9 and 120" -200° 120" -200" 1500’ + Approx. . . -

Trail/Shadow Vehicle B Lead Vehicle ADPProx. Approx. See note 8 4. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity and

with sfrobesW See note 8 color requirements of DEPARTMENTAL MATERIAL SPECIFICATION DMS 8300, Type A.
\ Shoul der 5. Flashing arrow boards shall be Type B or Type C as per the Barricade and
Construction (BC) standards. The board shall be controlled from inside the vehicle.

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

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

M IO PIEC]IEE: B oo |

‘ 1500’ + Approx. ‘ 120" -200° ‘ Forward

LSee note 9 and 8. Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vary

Trail/Shadow Vehicle A depending on sight distance restrictions. Motorists approaching the work convoy
‘ See mote 8 ‘ ADDrox ‘ Focin should be able to see the TRAIL VEHICLE in time to slow down and/or change lanes as
* ArrowgBoord they approach the TRAIL VEHICLE. Vehicle spacing between the WORK VEHICLE
and SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD VEHICLE may
WORK ON SHOULDER WORK ON TRAVEL LANE vary according to terrain, work activity and other factors.
9. "X VEHICLE CONVOY" (CW21-10cT) or "WORK CONVOY" (CW21-10aT) signs shall be used on
TCP (3-1b) TRAIL VEHICLES and SHADOW VEHICLES as shown. As an option 48" X 48" diamond shaped

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

DATE:
FILE:

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

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

Trai|/Shadow Vehicle B a?:ﬁ \éipc;)géz sgzrs_m;rs‘ni gg;l:egg?;:y:/e:i;?g NOT PASS" (R4-1) sign should be placed on the back of the
____________ S O X VEHICLE or WORK
CONVOY CONVOY
CW21-10cT CW21-10aT
\ / <::| 72" X 36" 60" X 36"
' @ @ ] — - — -— — . . —s Red Reflective § : Opgfafggns
* * * * ok * | < E> % % lor White Reflective IT D f i i Division
o0’ Cee . . i iv exas Department of Transportation Standard
N\ _
———————————————————————————————————————————————————————— xveciell) TRAFFIC CONTROL PLAN
| ® MOBILE OPERATIONS

UNDIVIDED HIGHWAYS

(HEIGHT OF TMA)

‘ 1500’ + Approx. ‘ 120’ -200° ‘ ‘ 120’ -200° with strobes s .
‘ See note 8 " Approx. ! Approx. ! Forward Facing "
See note 8 Arrow Board

TCP (3-1¢) | t6" | TCP(3-1)-13

TRAIL/SHADOW VEHICLE B ' (WIDTH OF TMA) I FILE: +ep3-1.dgn on: TxDOT [ox: TxDOT [ow: TxDOT [ek: TxDOT
. . ©T><DOT December 1985 CONT |SECT JoB HIGHWAY
TWO-WAY ROADWAY WITHOUT PAVED SHOULDERS with Floening, Arrow Board STRIPING FOR TMA st o e 01l oo 21T
1-97 SAT MEDINA 33
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DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

Improved Shoulder

st

See Trail/Shadow Vehicle A
and Note 9 <i:§]

o _ o

¥ U o>

i

Forward Facing
Arrow Boards

Lead Vehicle
with strobes

Q@

* ¥ * k% Improved Shoulder
‘ 1500 + Approx. ‘ 120" -200" ‘ 120" -200'
! See note 8 ! See note 8 | See note 8
TCP (3-3a)

TWO LANE HIGHWAY WITH PAVED SHOULDERS

(WORK ON TRAVEL LANE)

e

o

See Trail/Shadow Vehicle B
and Note 9

Forward Facing
Arrow Board

Lead Vehicle
with strobes

Forward Facing
Arrow Board

Vi

> M HE g0

* %

Kk Kk

1500’ + Approx. ‘ 120" -200’ ‘

See note 8

See note 8 |

TCP (3-3Db)
TWO LANE HIGHWAY WITHOUT PAVED SHOULDERS

120" -200"
See note 8

(WORK ON TRAVEL LANE)

See Advance

X VEHICLE WORK

OR
CONVOY CONVOY
CW21-10cT CW21-10aT
72" X 36" 60" X 36"
—
X VERICLE]
CONVOY .

TRAIL/SHADOW VEHICLE

with RIGHT Directional display
Flashing Arrow Board

X VEHICLE WORK
CONVOY CONVOY

OR

Cw21
7o

-10cT CW21-10aT
X 36" 60" X 36"

OR

LI[x vericLE] !
CONVOY :

TRATL/SHADOW VEHICLE

ful

B
B

A 1500’ + Approx. 4007 120" -200°
Warning fe—————
Vehicle See note 8 Approx. Approx.
See note 8 See note 8
\
Shou I der }} @ Shoul der
[ o>
: * %k ;
LfSee Trail/SHADOW Vehicle A
Shou I der and note 9 & Shou lder
S
S5
&
TCP (3-3¢)
DIVIDED MULTILANE HIGHWAY
\
Shoul der
Forward Facing Lead Vehicle
Arrow Boards with strobes—

IS

o
= -
See Trail/Shadow Vehicle B

T

[0 TH@

with Flashing Arrow Board
in Caution Mode

CW20-5bTL
72" X 36"
(See note

[ erT Lane ||
CLOSED -

ADVANCE WARNING
VEHICLE

14)

Red Reflective

White Reflective

(HEIGHT OF TMA)

LEGEND

* | Trail Vehicle

ARROW BOARD DISPLAY
¥ ¥ | Shadow Vehicle

k% X | Work Vehicle

[::]Hj Heavy Work Vehicle

Truck Mounted
A Attenuator (TMA}

<¢| Traffic Flow

RIGHT Directional

LEFT Directional

Double Arrow

CAUTION (Al+ernating
Diamond or 4 Corner Flash)

<9 {31 |14Y

TYPICAL USAGE

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

GENERAL NOTES

1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as
illustrated. When a LEAD vehicle is not used on two way roads the WORK
vehicle must have an arrow board. For divided roadways, the arrow board on the
WORK vehicle is optional based on the type of work being performed. The Engineer
will determine if the LEAD vehicle and/or TRAIL vehicle are required based on
prevailing roadway conditions, fraffic volume, and sight distance restrictions.

2. The use of amber high intensity rotating, flashing, oscillating, or strobe lights
on vehicles are required. Blue high intensity rotating, flashing, oscillating, or
strobe |ights when mounted on the driver’s side of the vehicle may be operated
simul taneously with the amber beacons or strobe |ights.

3. The use of truck mounted attenuators (TMA) on the SHADOW VEHICLE, ADVANCE WARNING
and TRAIL VEHICLE are required

4. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity
and color requirements of DEPARTMENTAL MATERIAL SPECIFICATION
DMS 8300, Type A.

5. Flashing arrow boards shall be Type B or Type C as per the Barricade and

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

vehicle.

Fach vehicle shall have fwo-way radio communication capability.

When work convoys must change lanes, the TRAIL VEHICLE should change Ianes

first to shadow fthe other convoy vehicles

8. Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vary
depending on sight distance restrictions. Motorists approaching the convoy
should be able to see the TRAIL VEHICLE in time to slow down and/or change
lanes as they approach fthe TRAIL VEHICLE. Vehicle spacing between fhe WORK
VEHICLE and SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD
VEHICLE may vary according to ferrain, work activity and other factors

9. X VEHICLE CONVOY (CW21-10cT) or WORK CONVOY (CW21-10aT) signs shall be used on
TRAIL VEHICLES and SHADOW VEHICLES as shown. As an option 48" x 48" diamond
shaped WORK CONVOY (CW21-10T) or X VEHICLE CONVOY (CW21-10bT) signs may be
used where adequate mounting space exists, When used, the X VEHICLE CONVOY
sign shall have fthe number of the convoy vehicles displayed on fthe sign in
the number designation "X" location. The X VEHICLE CONVOY sign shall not be
used on the SHADOW VEHICLE if a TRAIL VEHICLE is used

10. For divided highways with two or fthree lanes in one direction, the appropriate
LEFT LANE CLOSED (CW20-5bTL), RIGHT LANE CLOSED (CW20-5bTR), or CENTER LANE
CLOSED (CW20-5dT) sign should be used on the Advance Warning Vehicle. As an
option, a portable changeable message sign (PCMS) or truck mounted changeable
message sign (TMCMS) with a minimum character height of 12", and displaying the
same legend may be substituted for these signs. An appropriate directional arrow
display, simulating the size and legibility of the flashing arrow board may be
used in the second phase of the PCMS/TMCMS message. When this is done,

~N o

the arrow board will not be required on the Advance Warning Vehicle
11.A double arrow shall not be displayed on the arrow board on the Advance Warning
Vehicle

2.For divided highways with three or four lanes in each direction, use TCP(3-2).

13. Standard diamond shape versions of the CW20-5 series signs may be used ds an

option if the rectangular signs shown are not available.

14. The Advance Warning Vehicle may straddle the edgeline when Shoulder width makes
iT necessary.

15.0n two-lane two-way roadways, the work and protection vehicles should pull over

periodical ly fto allow motor vehicle traffic fto pass. If motorists are not

allowed to pass the work convoy, a DO NOT PASS (R4-1) sign should be placed on

the back of the rearmost protection vehicle.

= cratio
Operations

. Division

I Texas Department of Transportation Standard

TRAFFIC CONTROL PLAN
MOBILE OPERATIONS
RAISED PAVEMENT

* * k%
and note 9 Y A v MARKER INSTALLATION/
oo iger A | REMOVAL
e - -
1500" + Approx.. \ 120" -200" 120" -200" } (WIDTH OF TMM) \ TCP (3 3) 1 4
i See rofe 8 i Sec note B i oo mote B FILE: +cp3-3. dgn on: TxDOT [ox: TxDOT [ow: TxDOT [ek: TxDOT
TCP (3 -3d ) STR I P I NG FOR TMA ©7TxDOT  September 1987 CONT |SECT JoB HIGHWAY
oot 4.5 354404 XXX SH 211
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1-97 7-14 SAT MEDINA 34

1T




No warranty of any

TxDOT assumes no responsibility for the conversion

e ‘ ‘ DEPARTMENTAL MATERIAL SPECIFICATIONS
Q @ @ PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
TEMPORARY (REMOVABLE) PREFABRICATED PAVEMENT MARKINGS | DMS-8241
cW8-11 ; SIGN FACE MATERIALS DMS-8300
COLOR USAGE SHEETING MATERIAL
xSee Table 1 ORANGE | BACKGROUND TYPE B, OR TYPE C, SHEETING
BLACK | LEGEND & BORDERS | ACRYLIC NON-REFLECTIVE SHEETING

GENERAL NOTES

Area where Edge Area where Edge 1. If spalling or holes occur, ROUGH ROAD (CW8-8) signs should be placed in
Condition exists Condition exists advance of the condition and be repeated every two miles where the
condition persists.
X See 2. UNEVEN LANES (CW8-11) signs shall be installed in advance of the
Table 1 condition and repeated every mile. Signs installed along the uneven

lane condition may be supplemented with the NEXT XX MILES (CW7-3aP)
plaque or Advisory Speed (CW13-1P) plaque.

3. NO CENTER LINE (CW8-12) signs and temporary pavement markings as per the
WZ (STPM) standard shall be installed if yellow centerlines separating two
way traffic are obscured or obliterated. Repeat NO CENTER LINE signs
every two miles where the center |ine markings are not in place. The signs
and markings shall remain in place until permanent pavement markings are
instal led.

X "X" distance X

(See Note 4) (éeedhllzlgni)e 4. Signs shal |l be spaced at the distances recommended as per BC standards.
5. Additional signs may be required as directed by the Engineer. Signs shall
xSee Table 1 remain in place until final surface is applied. Signs shall be considered

2= - J\ subsidiary to Item 502 "BARRICADES, SIGNS AND TRAFFIC HANDLING. "

6. Signs shall be fabricated and mounted on supports as shown on the BC
i i i standards and/or listed on the "Compliant Work Zone Traffic Control Devices"

list.

7. Short term markings shal |l not be used to simulate edge |ines.

cwe-11 8. All signs shall be constructed in accordance with the details found in

UNEVEN LANES cWe-11 UNEVEN LANES the "Standard Highway Sign Designs for Texas," latest edition.
TWO LANE CONVENTIONAL ROAD FOUR LANE CONVENTIONAL ROAD TABLE 1

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

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

DISCLAIMER:
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FILE: P:\300\04\43\ORD\4-Design\Plan Set\S02-TCP\2-Standards\wzul -13. dgn

DATE:

Edge Condition Edge Height (D) % Warning Devices

= ‘ | Less than or equal to:
12" (maximum-planing) Sign: Cw8-11

@ 12" (typical-overlay)

operations and 2" for overlay operations if uneven
lanes with edge condition 1 are open to traffic
after work operations cease.

Cwg-12

X ‘ D Distance "D" may be a maximum of 1 1/4 " for planing

"X" distance
(See Note 4) @ >3
C . 1
/ﬁr-ig ﬂéfi%ﬂgsce”*er égig.‘ﬂ‘g;eeiqgis 0 Less than or equal to 3" Sign: CW8-11
1T I
% See Table 1
@ 0" to 374"
D Distance "D" may be a maximum of 3" if uneven lanes
with edge condition 2 or 3 are open to traffic after
12 work operations cease. Uneven lanes should not be
open to traffic when "D" is greater than 3",
Notched Wedge Joint
ivision”
X X "yt distance TRAFFIC CONTROL DURING PLANING, I Texas Department of Transportation Standard
(see Note 4) OVERLAY AND LEVELING OPERATIONS
'y gistance ‘ ARE SHOWN ELSEWHERE IN THE PLANS.
X (See Note 4) /<& [ SIGNING FOR
MINIMUM WARNING SIGN SIZE UNEVEN LANES
@ @ Conventional roads 36" x 36"
@ =2 Cws-11 ‘ cwe-1t Freeways/expressways, " " WZ ( ) _ ] 3
divided roadways 48" x 48 UL
cwe-12 FILe: wzul-13. dgn on: TxDOT [ox: TxDOT [ow: TxDOT [ek: TxDOT
UNEVEN LANES ©T><DOT April 1992 CONT |SECT JOB HIGHWAY
NO CENTER L I NE REVISIONS 3544 04 XXX SH 211
8-95 2-98 7-13 )
TWO LANE CONVENTIONAL ROAD DIVIDED ROADWAY i SrwomE 35"
T2




DISCLAIMER:

The use of this standard is governed by the "Texas Engineering Practice Act". No warranty of any kind is made by TxDOT for any purpose whatsoever.

TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

DATE:

FILE:

2" nom. dia. Sch.40 Galv. Steel
Lifting Pipe or Sch. 40 PVC,
two per barrier.(See Note 7)

8" | Precast Barrier (30'- 0" 1%
I A ]
1 !_> I
(#4) | 2"Cover .——(#4)_ - =
V1 Bar ! atBarrier | T, (#4) | =1 [ viBars [ ———— S
| V1 Bars /.—’4—/ N
Ends I‘_ * A
| 1. h
(#5) R Bars - ] R >
(Typ)
: *
| (#5) / o
R Bars -
Lty | N
Top & Sides 13" i
A ! Cov.
| .
B Ty 1
L | 4 |
[ | 2" 4" 1'-7" - 4 Spaces @ 9" = 3'- 0" 12" 12" N
The first bar space may be decreased Max.Spacing !
End View to accommodate side leave-outs 20 Spaces at 12" = 20"
Precast Barrier (Required) Two Drainage Slots

&

Lower Connection Pipe
Upper Assembly (Typ) r
| A\ |

Pipe locations for Joint
Type X connection

5'- 0", Typical at each end of precast SSCB with Type X joint
Reinforcement for Precast (SSCB)
Single Slope Concrete Barrier (Type 1)

Showing reinforcement for Joint Connection (Type X)
1-3%"

3'Lg x 3"Dp beginning 6'- 0" from each
end of the 30'- 0" barrier segment.

1-7%"

1'-7 %"

V1 Bar
#4 Rebar
Note:
V1 Bars above the drainage
slots may bent to accomadate
1% " clear cover as directed
by the Engineer.

Steel Connection Plate

!
, %6

Z6"

VK 70° k #5 Reinforcing Bar

Grade 60 (3'-8" Igth)

DEFORMED BAR ANCHOR DETAILS

#5 Deformed
Bar Anchors

E™— connection Plate U™ Connection Plate

1 %" std Pipe

Two (2) Bars required per assembly.
Eight (8) required per joint.

UPPER CONNECTION PIPE DETAILS

One (1) Steel Pipe required per Upper Assembly.
Two (2) required per Joint.

LOWER CONNECTION PIPE DETAILS

One (1) Steel Pipe required per Lower Assembly.
Two (2) required per joint.

Connection Plate (Typ)

N St FA G Sttt FA i

1 %" std Pipe

All precast barrier edges |

shall have a % " chamfer 8" 8"

or tooled radius.

B o i o
= .
~ = Drainage
: g —l
1% " Clear Cover
at Bottom
Section A-A

Steel Placement at
(Required) Drainage Slots

¢ Threaded Rod in
Connection Pipe

Stl Connection Pipe

ISOMETRIC OF
TYPICAL WELDED ASSEMBLY

Four (4) [2 Upper & 2 Lower]
Assemblies required per Joint.

2 ea #5 Deformed 4 1 3, 3-6
Bar Anchors (Typ) o Lo 17%-17 Typ 1"(Min 1"(Min
‘ % ° TTaT
- ‘ R| WMax yp) PL%ux3x3 <P
- N 1 Plate Washer (Typ)
>
................................................. | Cnlale]
| A m Std 7" Hex 7" Diam A325
. ~ ] N ) 4 Nut (Typ) (or equivalent)
. Threaded Rod
A'Il%tee'u er connection L | 5 : 3 112" Std Steel
hardvﬁaﬁ;e shall not extend 1 %" Diam Hole &% Connection Pipe CONNECTION BOLT OR
beyond the concrete face PL% x4 x4%" € #5 Deformed Bar Anchors THREADED ROD DETAIL

of the barrier. |

Lower Assembly (Typ)
Adjacent Barrier Segments

)

TYPE X JOINT INSTALLATION DETAIL

PLATE DIMENSIONS WELDING DETAILS

|
LThreaded Rod (w/ 2 Plate
Washers & 2 Nuts) within
Connection Pipe (Typ)

Upper Connection Pipe

CONNECTION PLATE DETAILS

One (1) Plate required per assembly.
Four (4) required per Joint. All steel

1'-2 %

Barrier reinforcing and Type X Joint Leave-Out

dimensions not shown for

Two (2) Threaded Rods (Or Equivalent
Hex Hd. Bolts)
(w/Two (2) PL % x 3 x 3
Plate Washers & Two (2) Std Hex Nuts)
required per Joint.

1'-1 7"

fittings for joint Type X shall be galvanized
after fabrication in accordance with Item 445.

Leave-Out
clarity.

3 on

D20 Vertical
(WWR)for V1 Bars,
Spacing shown above

ER min-

10 max-
-

172

1-7 %"

Welded Wire Reinforcement
(WWR) Option for Bars R and V1

(WWR) General Notes

1. Deformed Welded Wire Reinforcement (WWR) shall conform
to ASTM A497.

2. Welded wire cage may be cut or bent to accommodate the Type X

12"

120

joint connection and drainage slots, as directed by the Engineer.
3. All reinforcement shall comply with Item 440, "Reinforcing Steel."

4. Combinations of reinforcing steel and WWR will be permitted,
as directed by the Engineer. The dimension from the end of

12 %

1'-5 %"

the barrier section to the first wire shall not exceed 3".

Leave-Out

BARRIER PLAN AT JOINT

3 The connection hardware shall not extend
beyond the concrete face of the barrier.

|

|

(#4)V1 Bars |
Bars may be cut or |
bent at drain slots. |
|

|

42"

(Optional) Conduit
Trough (See General
Note 6)

Single Slope Concrete Traffic Barrier

Precast SSCB barrier may be connected to cast-in-place
SSBC. The joint connection "Types" may be used in the
cast-in-place barrier, to match the precast barrier

connection.

General Notes

1. Concrete shall be Class H with a minimum
compressive strength of 3,600 psi.

2. Where used, rebar reinforcement shall be
Grade 60 and conform to ASTM A615.

3. Precast barrier length shall be 30 ft. unless
otherwise specified on the plans.

4. All precast barrier edges shall have a % " chamfer or a tooled radius.

5. All concrete, reinforcement, joint connection
systems, grout etc. as shown, are considered
as part of the barrier payment.

Hex head bolts may be provided. The proper 6. Conduit trough when required shall be shown elsewhere
on the plans, or as directed by the Engineer.

length of all hardware should be verified.

Weight of one precast 30 ft.
(§5CB) segment = Approx. 10.5 Tons
or 717 Ibs per ft.

7. Regardless of the method of handling, barrier
lifting points shall be approx. 7.5 feet from
the ends of the barrier. Lifting devices and
attachments to barrier sections shall be approved by the Engineer.

8. Surface finishing and grouting (where required) shall be two parts
sand one part cement with enough water to make the mixture plastic.
Grouting shall be done in a manner that will assure a smooth surface.
Surface finishing shall be considered subsidiary to the various bid items.

9. All steel assemblies shall be galvanized after
fabrication in accordance with Item 445,"Galvanizing."

SHEET 1 OF 2
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DISCLAIMER:

The use of this standard is governed by the "Texas Engineering Practice Act". No warranty of any kind is made by TxDOT for any purpose whatsoever.

TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

DATE:

FILE:

Precast Barrier (30'- 0" = 1")

a1 | |
< =
N
o
& See Manufacturer's shop drawings
for reinforcement details
24"
END VIEW ELEVATION VIEW
I "QUICK-BOLT" (SSCB)
"QUICK-BOLT" POCKET LOCATIONS
See Manufacturer's shop drawing for additional details
| Joint Connection (Type Q) |
Precast Barrier (30'- 0" = 1")
\ 24n
I
U
|
|
/ / Connector \ %D::q"
Plat |
ate \]_:_
C /== === — F— \— " — =1 —:: ) g Lﬂ
7 7 \\ l o
4 A IL 1604
|
I
|
I
" "
Rebar & Mesh 2"x 2"x ] 1 Rebar
Angle
TOP VIEW VIEW FROM ABOVE
PRECAST (S5CB) WITH J/ HOOKS J-/ HOOK CONNECTION
See Manufacturer's shop drawing for additional details
]
Rebar Grid | 4"i 4" 6", 6", 12" 12" C-C A 30'- 0" precast section /\/
T 10 %"
|
\(/#;‘gar V2 bars r (Vslegasrfsleet 1)
1 I =
1%" I
|
5 ! fé%%ﬁ"ém <
2 |
% R |
= (#5) S i e T e
" H1 Bars N < <
Q
HI1 bars — [ TOP VIEW
JOINT CONNECTION
SECTION A-A A ELEVATION

Showing (Type R)

Rebar Grid

V1 Bars (See Sheet 1)

Typical at both ends of barrier segment

| Joint Connection (Type R) |

(#4) V2 BARS

6 ~ two piece bars per
barrier segment

Bolt retraction cavity

2 %" Dia. PVC Sleeve
12" Long

9 ]

[>]

| =

\ 1 %" PVC Sleeve

o —
72—

|
2 ~ 7" DIA. x 25" Long rolled
threaded bolt with plate
washer and nut on each end.

ELEVATION VIEW SHOWING JOINT CONNECTION

"QUICK-BOLT"

(4) #4
Stirrup bars

42"

o

END VIEW

1
- 3~(#8) Bars
=
) o
&
1 Iy ,

l— 2~(#6) Bars

33 %"
17 %"

WELDED REBAR GRID

Proprietary Joint Connections (SSCB)

Two proprietary joint connections are acceptable
as alternates to the (Type X) connection shown, here on.
These joint connections types are:

J-J Hooks by Easi-Set Industries, (800)547-4045
Quick-Bolt by Bexar Concrete, (210)497-3773

If one of these connection systems are exclusively
specified in the plans, prior approval for sole source

use must be obtained.

Details of the connection components and barrier
reinforcement for these systems, will be shown on the
manufacturer's shop drawing(s) furnished to the Engineer.
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SYSTEM SHOWN - ABSORB-M TL-3

~

GENERAL NOTES

. FOR SPECIFIC INFORMATION REGARDING THE INSTALLATION AND TECHNICAL GUIDANCE,

CONTACT: LINDSAY TRANSPORTATION SOLUTIONS (LTS) - BARRIER SYSTEMS,INC.

THE USE OF THIS STANDARD IS GOVERNED BY THE "TEXAS ENGINEERING PRACTICE ACT". NO WARRANTY OF ANY KIND IS MADE BY TXDOT FOR ANY PURPOSE WHATSOEVER.
TXDOT ASSUMES NO RESPONSIBILITY FOR THE CONVERSION OF THIS STANDARD TO OTHER FORMATS OR FOR INCORRECT RESULTS OR DAMAGES RESULTING FROM ITS USE.

DISCLAIMER:

TRAFFIC FLOW
20-11 %" |
EFFECTIVE LENGTH OF SYSTEM ‘ A
A L]
FILL CAPS PLAN VIEW A
ITEM 3 UL RS
(ITEM 3) MIDNOSE TRAFFIC FLOW
(ITEM 8)
238"
MAXIMUM LENGTH OF SYSTEM WIDTH
24"
REAR ELEMENT (3) MIDDLE ELEMENT (2) FRONT ELEMENT (1)
I 1 1 I 1
77/7 7777777 ‘ \_/ (1 £/ —/ \_/ f —/ /) \_/ f— £/ —/ (o T
/ C )A (ITEM 2) (ITEM 2) (ITEM 2)
! y
/ = s
42" mAx @ HEIGHT
. 42"
- == = T ]
Lo |
[ AL CNN ARSI L (© |
f ELEVATION VIEW NoTE: SECTION A-A
TRANSITION STRAP D'?fr’l’:_",\f 5‘)16 DO NOT ADD WATER TO
WiTH FORKLIFT PORT (TYP) FRONT ELEMENT
MECHANICAL ANCHORS NOTE: TL-2 OR TL-3 UNITS
T2 Serew Does hor SECURED WiTh BOLTS AND
USE A MIDDLE ELEMENT
TRANSITION THREAD LOCKING COMPOUND.
(ITEM 1) SEE: % PRE-ASSEMBLED NOTE.

DATE:
FILE:

MECHANICAL
ANCHORS
(ITEM 13) PINS
(ITEM 12)
%, ha-N

DELINEATION DECAL PLACEMENT GUIDE

TRAFFIC FLOW TRAFFIC FLOW TRAFFIC FLOW
LEFT-SIDE BOTH-SIDE RIGHT-SIDE
BARRIER BARRIER BARRIER

THE ABSORB-M IS A NON-REDIRECTIVE, GATING, CRASH CUSHION
DESIGNED TO MEET THE LATEST TL-3 & TL-2 MASH REQUIREMENTS.

THE SYSTEM IS DESIGNED TO ACCOMMODATE A VARIETY OF F-SHAPE
AND SINGLE SLOPE CONCRETE BARRIERS. CONTACT THE MANUFACTURER
FOR GUIDANCE REGARDING OTHER ALLOWABLE SHAPES.

NUMBER OF | EFFECTIVE | MAXIMUM

TESTLEVEL | " emeNTS LENGTH LENGTH
TL-2 2 140 7 Y 171 qv
TL-3 3 20'- 11 %" 23'-8"

NOTE:

CROSS SLOPES OF UP TO 8% (OR 1:12 SLOPE) CAN BE ACCOMMODATED WITH
STANDARD HARDWARE SHOWN WITHIN THE INSTRUCTIONS MANUAL. FOR SLOPES
WITH EXCESS OF 8% (OR 1:12) CONTACT, LINDSAY TRANSPORTATION SOLUTIONS.

> > NOTE: (PROVIDED BY OTHERS)

* X aApp1y DECAL ...

\ Nl
\u{

. (ITEM 9)

NOTE: NOSE PLATE

APPLY A HIGH REFLECTIVE DECAL TO THE NOSE PLATE. DELINEATION

DECAL ORIENTATION IS SHOWN ON THE CONSTRUCTION PLAN SET AND
SHALL BE IN ACCORDANCE WITH THE TEXAS MUTCD FOR (TRAFFIC CONTROL
DEVICES). DECALs ARE AVAILABLE FOR TRAFFIC FLOW ON THE LEFT-SIDE,
BOTH -SIDES AND RIGHT-SIDE.

ENGINEER OR CONTRACTOR SHALL COORDINATE WITH
THE MANUFACTURER FOR THE CORRECT DECAL PER
TRAFFIC FLOW, LEFT, RIGHT OR BOTH-SIDES.

AT (707) 374-6800. 180 RIVER ROAD, RIO VISTA, CA 94571

2. THE ABSORB-M SYSTEM IS ONLY APPROVED FOR USE IN (TEMPORARY WORK ZONE) LOCATIONS.

3. THE ABSORB-M IS A WATER FILLED NON-REDIRECTIVE, GATING CRASH CUSHION THAT DOES
NOT NEED TO BE ATTACHED TO A FOUNDATION AND CAN BE INSTALLED ON TOP OF CONCRETE,

ASPHALT, OR ANY SURFACE CAPABLE OF BEARING THE WEIGHT OF THE SYSTEM.

4. MAXIMUM PERMISSIBLE CROSS-SLOPE IS 8%.

5. THE INSTALLATION AREA SHOULD BE FREE FROM CURBS, ELEVATED OBJECTS, OR DEPRESSIONS.

6. THE ABSORB-M SHOULD BE LOCATED APPROXIMATELY PARALLEL WITH THE BARRIER.

N

8. DO NOT ADD WATER TO FRONT ELEMENT (TL-2 OR TL-3 UNIT).

THE USE OF THE ABSORB-M IS RESTRICTED TO A BARRIER HEIGHT OF UP TO 42 INCHES.

BILL OF MATERIALS (BOM) ABSORB-M TL-3 & TL-2 SYSTEMS QTY QTY
TL-2 TL-3
ITEM #f PART NUMBER PART DESCRIPTION SYSTEM | SYSTEM
1 BSI-1809036-00 TRANSITION-(GALV) 1 1
2 BSI-1808002-00 PRE-ASSEMBLED ABSORBING (ELEMENTS) 2 3
3 BSI-4004598 FILL CAPS 8 12
* 4 BSI-4004599 DRAIN PLUGS 2 3
5 BSI-1809053-00 TENSION STRAP-(GALV) 8 12
6 BSI1-2001998 C-SCR FH 3/8-16 X 1 1/2 GR5 PLT 8 12
7 BSI-2001999 C-SCR FH 3/8-16 X 1 GR5 PLT 8 12
8 BSI-1809035-00 MIDNOSE-(GALV) 1 1
9 BSI1-1808014-00 NOSE PLATE 1 1
10 BSI-1809037-00 TRANSITION STRAP (LEFT-HAND)-(GALV) 1 1
11 BSI1-1809038-00 TRANSITION STRAP (RIGHT-HAND)-(GALV) 1 1
12 BSI-1808005-00 PIN ASSEMBLY 8 10
13 BSI-2002001 ANC MECH 5/8-11X5 (GALV) 6 6
14 ABSORB-M INSTALLATION AND INSTRUCTIONS MANUAL 1 1
>kCOMPONENTS PRE-ASSEMBLED WITH ELEMENT ASSEMBLY
el Do,
I Texas Department of Transportation Standard

TEMPORARY

o ABSORB (M) -19

THIS STANDARD IS A BASIC REPRESENTATION OF

LINDSAY TRANSPORTATION SOLUTIONS
CRASH CUSHION

(MASH TL-3 & TL-2)
WORK ZONE

ckikM [ owsve

[ ek

THE ABSORB-M, IT IS NOT INTENDED TO REPLACE FILE: gbsorbmi?
THE INSTALLATION INSTRUCTIONS MANUAL. © xoor:_JuLy 2019
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o

4

the "Texas En’gineering Practice Act". No warranty of any kind is made by TxDOT for any purpose whatsoever.

i

TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

overned b

The use of this standard is g

DISCLAIMER:

DATE:

FILE:

MODULE LENGTH

6'-3%"

45-74"

@ ) 3
TENTI 7
PLAN VIEW
SYSTEM LENGTH - ( TL-3 - 25-3")
45% WATER FILLED SECONDARY MODULES | "I’D%’I\’M‘Zs;ﬁogﬁfg
| A ~ A A ~ B A . A ‘ A A
o & N = SEE = [
45" © :
°0® o Z N =2 N =1 N =17
MAX o
HEIGHT
0 D H B E—N
ELEVATION VIEW
TEST LEVEL NUMBER OF
SECONDARY MODULES SYSTEM LENGTH
TRAFFIC FLOW ON TRAFFIC FLOW ON TRAFFIC FLOW ON
_ BOTH SIDES OF RIGHT-SIDE OF LEFT-SIDE OF L3 ot 3o
BARRIER BARRIER BARRIER 3 5'3
457" A %
SIDE B SIDE A SIDE A
27" ROTATED
NOSE SHEETING PANEL DELINEATION DEGREE
SECTION A-A NOTE: 90 DEGREES

SLED TRANSITION COMPONENTS FOR ATTACHMENT TO CMB

SEE INSTALLATION MANUAL FOR CUSTOMIZED DELINEATION

NOSE SHEETING FOR DECAL PLACEMENT.

TRANSITION OPTIONS

SLED TRANSITION TO CONCRETE TRAFFIC BARRIER (TEMPORARY OR PERMANENT)

SLED TRANSITION TO STEEL TRAFFIC BARRIER (CONTACT MFGR FOR PROPER TRANSITION)

SLED TRANSITION TO PLASTIC TRAFFIC BARRIER (CONTACT MFGR FOR PROPER TRANSITION)

SLED TRANSITION TO W-BEAM OR THRIE BEAM GUARD RAIL (CONTACT MFGR FOR PROPER TRANSITION)

SLED TRANSITION TO CONCRETE BRIDGE ABUTMENT

NOTE:
SEE MANUFACTURER'S INSTALLATION MANUAL FOR FURTHER DETAILS.

NOTE:
THIS STANDARD IS A BASIC REPRESENTATION OF
THE SLED, IT IS NOT INTENDED TO REPLACE
THE INSTALLATION INSTRUCTIONS MANUAL.

GENERAL NOTES

~

. REFER TO THE INSTALLATION MANUAL FOR SPECIFIC SYSTEM ASSEMBLY

AND MODULE ORIENTATION. FOR ADDITIONAL INFORMATION, CONTACT
TRAFFIX, INC. AT (949) 361-5663.

2. THE SLED SYSTEM IS A MASH APPROVED TEST LEVEL 3 (TL-3) CRASH
CUSHION APPROVED FOR USE IN TEMPORARY WORK ZONES. THE SLED
SYSTEM IS A NON-REDIRECTIVE, GATING CRASH CUSHION THAT DOES
NOT NEED TO BE ATTACHED TO THE GROUND AND CAN BE INSTALLED
ON CONCRETE, ASPHALT, GRAVEL OR COMPACTED SOIL.

3. MAXIMUM PERMISSIBLE CROSS SLOPE IS 8° (DEGREES) (14%).

4. THE INSTALLATION AREA SHOULD BE FREE FROM CURBS, ELEVATED
OBJECTS, OR DEPRESSIONS.

5. THE SLED SYSTEM CAN BE ATTACHED TO:

o CONCRETE BARRIER, TEMPORARY OR PERMANENT, 45" MAXIMUM HEIGHT
* STEEL BARRIER

* PLASTIC BARRIER

o CONCRETE BRIDGE ABUTMENTS

o W-BEAM GUARD RAIL

e THRIE BEAM GUARD RAIL

BILL OF MATERIAL
PART NUMBER DESCRIPTION QTY:TL-3
45131 TRANSITION FRAME,GALVANIZED 1
45150 TRANSITION PANEL,GALVANIZED 2
TRANSITION SHORT DROP PIN W/
45147-CP KEEPER PIN, GALVANIZED 2
TRANSITION LONG DROP PIN W/
45148-CP KEEPER PIN, GALVANIZED 1
45050 ANCHOR BOLTS 9
12060 WASHER, 3/4" ID X 2" OD 9
SLED YELLOW WATER FILLED
45044-v MODULE 3
45044-YH SLED YELLOW "NO FILL" MODULE 1
CIS (CONTAINMENT IMPACT
45044-5 SLED), GALVANIZED 1
45043-CP T-PIN W/ KEEPER PIN 4
FILL CAP W/ "DRIVE BY" 3
18009-B-1 FLOAT INDICATOR
45033-RC-B DRAIN PLUG 3
45032-DPT DRAIN PLUG REMOVAL TOOL 1
= o Design
Division
I Texas Department of Transportation Standard
CRASH CUSHION
TL-3 MASH COMPLIANT
(TEMPORARY, WORK ZONE)
FiLe: sled19.dgn DN: TXDOT [ ck: KM \nw: VP \cx:
(© TxDOT: DECEMBER 2019 conT | secT JoB HIGHWAY
REVISIONS 3544 04 XXX SH 211
DIST COUNTY SHEET NO.
SACRIFICIAL SAT MEDINA 39




CONTROL# 80
SMAGTV
N: 13717280.56
E: 2029959.58 e
ELEV: 941.07
STA: 454+33.48 COUNTY
0/S: 41.73' LT. LOCATION MAP

NOT—TO-SCALE

PAPE-DAWSON

# ENGINEERS

SCALE: 1”= 200
o 100’

LEGEND

SMAGTV  SET MAG NAIL W/WASHER

SIRCTV ~ SET IRON ROD W/CAP
MARKED "TRAVERSE"

N NORTHING

E EASTING

ELEV ELEVATION

STA STATION

0o/s OFFSET

LT. LEFT

NOTES

CONTROL# 81

SMAGTV 1. COORDINATES SHOWN ARE BASED ON THE
TEXAS COORDINATE SYSTEM ESTABLISHED FOR
N: 13716421.73 THE SOUTH CENTRAL ZONE FROM THE NORTH
. AMERICAN DATUM OF 1983 (NA2011) EPOCH
E: 2030277.57 2010.00 MITH A SURFACE ADJUSTMENT FACTOR

ELEV: 947.07 OF 1.00017 APPLIED.

STA: 445+423.37 2. ELEVATIONS SHOWN ARE BASED ON
. > ASSUMED DATUM BASED ON THE REDBIRD
0/S: 42.18" LT. RANCH DEVELOPMENT.

STATE HIGHWAY 211
SAN ANTONIO, BEXAR COUNTY, TEXAS

CONTROL SHEET

JOB NO. 30004—43
DATE _ FEB. 2025

DRAWN JRM

0/S: 71.49" LT. CHECKED __TP

z 0]
© 2025 Microsoft Corporation © 2025 Maxar ©CNES (2025) Distribution Airbus DS |l SHEET L

Date: Feb 12, 2025, 8:18am User ID: jmaldonado
File: N:\CIVIL\30004—34\Control\30004—43 CT.dwg

REFERENCE:




Plotted on: 5/29/2025

Design Filename: P:\300\04\43\0ORD\4-Design\Plan Set\S03-Roadway\3000443_HORIZONTAL DATA.dgn

€ SH211

Bentley Horizontal Alignment Report
Alignment Name:

Alignment Description:

Alignment Style:

Element: Linear
POT
PC

Element: Circular
PC

Pl

cc

PT

¢ GALM RD

Bentley Horizontal Geometry Report

CLSH?211 Alignment Name:
Alignment Description:
Alignment\Baseline Alignment Style:
STATION NORTHING EASTING
Element: Linear
(POT ) 42800.000R1 13715006.24 2031261.714 POT
(PC) 42976.402R1 13715140.64 2031147.465 POT
Tangential Direction: N40.366°W
Tangential Length: 176.402

(PC) 42976.402R1 13715140.64 2031147.465
(Pl) 45051.250R1 13716721.52 2029803.66

(CC) 13718851.48 2035512.982

(PT) 46957.763R1 13718796.28 2029783.668
Radius: 5729.58

Delta: 39.814° Right

Degree of Curvature (Arc): 1.000°
Length: 3981.361
Tangent: 2074.848
Chord: 3901.742
Middle Ordinate: 342.355
External: 364.112
Back Tangent Direction: N40.366°W
Back Radial Direction: N49.634°E
Chord Direction: N20.459°W
Ahead Radial Direction: N89.448°E
Ahead Tangent Direction: NO.552°W

( POT )

( POT )

Tangential Direction:
Tangential Length:

CL GALM

STATION

Alignment\Baseline

NORTHING EASTING

10000.000 R1
10225.000 R1
567.426°W
225

13716652.08 2030222.356
13716565.71 2030014.595

-

DESIGN

AWy
SO Ay

H

5/29/2025
o DATE
"I\?\"iﬁ\k“\“\

APPROVAL

=
S€ OF

z

7Y,
“ A
M 5/29/2025

DAN THOMA, P.E. DATE

REV.NO.| DATE DESCRIPTION BY

ENGINEERS

SAN ANTONIO | AUSTIN | HOUSTON | FORT WORTH | DALLAS
2000 NW LOOP 410 I SAN ANTONIO, TX 78213 | 210.375.9000
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800

rd PAPE-DAWSON
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l Texas Department of Transportation

SH 211 TURN LANES AT GALM RD

HORIZONTAL ALIGNMENT
DATA
SHEET 1 _OF 1
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Plotted on: 5/29/2025

_ gn

RDWY_01.d

Design Filename: P:\300104\43\ORD\4-Design\Plan Set\S03-Roadway\3000443

EXIST ROW

BEGIN WIDENING
BEGIN SHIFT
STA 438+19.54
22.55'LT PROP EOP
EXIST EOP BEGIN PROJECT
STA 438+19.54 /SAWCUT

TA. 439+50.00

w0
sleg
5
® -————————_
e —
2y - — == =R = [— ..
== T 436+00 437400 438400 —
+00 ;}N >  435+00 skt il o B 8+00— 0
- w
— =
" € SH 211 =
Zlo T
o| - O
2 EXIST EOP ':(
BEGIN WIDENING =
BEGIN SHIFT PROP EOP
STA 438+19.54
23.00' RT
ExXsTROW T 1
PROP PIPE RUNNER
EXIsTROW ASSEMBLY
PROP EOP
END SHIFT
STA 441+79.54 EXIST EOP
26.00'LT
= SAWCUT s
> iE
0 7 2
b ol N e e L o= _____/__ _______ S
Cho——e== A i i b S —
L - < NJj=__
Zl =—= SH211 ===
) Ee— ——— === = s 4 - ad=
Jq —-— = SlS —
:P - 7442+00 - 443+00 - 4f4f00 ) N
Sl - T e e e S e e —————— T —=
O—————-—_ R ——
& HE / %
M NE END SHIFT EXIST EOP SAWCUT ©|3
b v STA 441+79.54 z
) 26.00' RT
€ SH 211 PROP EOP
EXIST CULVERT J
L — T T T EXIST ROW T T T = — e
PROP PIPE RUNNER
ASSEMBLY

MATCHLINE STA. 445+00.00

1

+

S v A W N R

My,
>

LEGEND

PROP EOP

EXIST EOP

SAWCUT

TRAFFIC FLOW ARROW
DITCH FLOW LINE
ROADWAY WIDENING
EXIST ROW LINE

DITCH GRADE

NOTES

SEE HORZIONTAL ALIGNMENT DATA SHEETS FOR
HORIZONTAL ALIGNMENT DATA

SEE INTERSECTION PLAN & PROFILE SHEET FOR
GALM RD DETAILS.

SEE PAVEMENT MARKING SHEETS FOR STRIPING
AND TRAFFIC FLOW DETAILS.

EXISTING FEATURES ARE SHOWN SCREEDED BACK;

I.E. FADED
CONTRACTOR TO MATCH EXIST ROADWAY CROSS
SLOPES ON WIDENING PA

HMA WIDENING 4' MINIMUM WIDTH

DESIGN

H

Sy,
OF 754::,'

5/29/2025
ERNESTG GARZA JR,/P.E. DATE

APPROVAL

“BAN THOMA %

"'.. . : MM

(‘ ‘\ 5/29/2025
N A

DAN THOMA, P.E. DATE

0 25 50 75
SCALE: 1"= 50"
REV.NO. | DATE DESCRIPTION BY

ENGINEERS

SAN ANTONIO | AUSTIN | HOUSTON | FORT WORTH | DALLAS
2000 NW LOOP 410 I SAN ANTONIO, TX 78213 | 210.375.9000
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800

rd PAPE-DAWSON

=t

l Texas Department of Transportation

SH 211 TURN LANES AT GALM RD

ROADWAY PLAN

BEGIN TO STA 445+00
SHEET 1 OF 2

CONT | SECT JoB HIGHWAY
3544 04 XXX SH 211
DIST COUNTY SHEET NO.
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Plotted on: 1/22/2026

_ gn

RDWY_02.d

Design Filename: P:\300104\43\ORD\4-Design\Plan Set\S03-Roadway\3000443

BEGIN DITCH T-2

STA 448+50.00

T
) 47.55'LT
‘ (SEE DITCH SECTION K ,
| ,:E S DETAIL BELOW) ELEV = 942.34
GALM RD 7 STA 448+20.04
SEE INTERSECTION i = 45981 A aaErS7.27 STA 449:+00.00
PLAN & PRf(—')g:IRL %E%ﬂ o7 ' ELEV = 942.27' ELEV = 941.93'
P L1z 12 120 12 BEGIN SHIFT
EXISTROW } ‘ o\ TR gZAogflf_FlG.93
T T END DITCH T-1 e —
BEGIN DITCH T-1 STA 446+96.98 STA 4494+50.00
(SEE DITCH SECTION 41.24'LT 26.06 LT STA 450+00.00
DETAIL BELOW) ELEV = 943.11' ELEV=941.53" 45.66'LT
STA 446+16.37 ELEV=941.13
43.4'LT
=z “l ELEV = 945.11' £ -
o
S 15 MATCH EXIST __ sawcut EXIST EOP 8
Ak 2
s e S
_ I R N
nZ_|, gi~<}z s T e |
- la
e i  ——— —— e — — e — T =] s = s — s — - —— . =W — ) — >
a4 - - P + | o T T S 15
Ny 44
?>+OO R ,,‘iﬂiﬂzofffffffff* — — — R — a1z ,3+09777 - 450+00 wn
sl dE == - I U S S == |w
I L L B e T e
vl = -
5 < \' JE S
S w3 SAWCUT @ =
o » € SH 211 PROP EOP g
e “I EXIST EOP BEGIN SHIFT
STA 449+17.46
26.00' RT
— EXIST ROW T —
DITCH
, REFERENCE
6 POINT
srassison00 [ STA451+50.00 DITCH SECTION DETAIL
STA 450+50.00 46.63' LT ELEV=939 92" NTS
45.69' LT - . :
ELEV=040.72" ELEV=940.32 *REFER TO DITCH COMPUTATIONS ON
=940. DRAINAGE AREA MAP SHEET FOR
END DITCH T-2 DITCH SLOPE INFORMATION
STA 451+63.11
48.52'LT
ELEV= MATCH EXIST EXIST ROW
BEGIN TAPER
STA 451+61.91
29.94' LT
END TAPER
5555‘7’-55? 1431 EXIST CULVERT T
= END WIDENING ST Eop
> END SHIFT END PROJECT
= STA 452+36.77,
8 225717 STA 452%79.17
T
Cl-o - ————- - - o . -
an,,, I / -
] R s U e U — = — ==
— - — - 453400 454400 T
455+00
'> :‘_:'> ?5711'0,0“‘2 o - T T | N — — — —77,,,,,777::>456
ST/ [ N o —_——
S N [
+ o
3 g2 SH 211
1 S|z € END WIDENING
8 “ SAWCUT END SHIFT
STA 452+79.10
PROP EOP 24.18'RT

EXIST EOP

LEGEND
PROP EOP
EXIST EOP
SAWCUT
TRAFFIC FLOW ARROW

DITCH FLOW LINE

1

ROADWAY WIDENING

EXIST ROW LINE

DITCH GRADE

+

NOTES

SEE HORZIONTAL ALIGNMENT DATA SHEETS FOR
HORIZONTAL ALIGNMENT DATA

SEE INTERSECTION PLAN & PROFILE SHEET FOR
GALM RD DETAILS.

SEE PAVEMENT MARKING SHEETS FOR STRIPING
AND TRAFFIC FLOW DETAILS.

EXISTING FEATURES ARE SHOWN SCREEDED BACK;
I.E. FADED

CONTRACTOR TO MATCH EXIST ROADWAY CROSS
SLOPES ON WIDENING PA
HMA WIDENING 4' MINIMUM WIDTH

DESIGN

S v A W N R

My,
>

H

1/22/2026
DATE
‘h\"i\A](\\“\
APPROVAL
Sy,
OF 5":.,,
S,
z DAN THOMA Z
25 SACENS 1/22/2026
h.*"!oN PG DAN THOMA, P.E. DATE
My
0 25 50 75
SCALE: 1"= 50'
REV.NO. | DATE DESCRIPTION BY

ENGINEERS

SAN ANTONIO | AUSTIN | HOUSTON | FORT WORTH | DALLAS
2000 NW LOOP 410 I SAN ANTONIO, TX 78213 | 210.375.9000
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800
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l Texas Department of Transportation

rd PAPE-DAWSON

SH 211 TURN LANES AT GALM RD

ROADWAY PLAN

STA 445+00 TO END
SHEET 2 OF 2

CONT | SECT JoB HIGHWAY
3544 04 XXX SH 211
DIST COUNTY SHEET NO.
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Plotted on: 6/16/2025

Design Filename: P:\300\04\43\0RD\4-Design\Plan Set\S03-Roadway\3000443_GALM _INTERSECTION.dgn

SHLDR

2- RC PIPE —
(CL IV)(24IN)

€ SH211 —
STA 447+55.62
€ GALM RD

L EXIST ROW
PROP EOP /

PROPEOP —— |

SHLDR

955

950

945

940

935

00+Lv¥

120 12

LN LN LN

e——
SHLDR

PC STA 447+94.22
26.00' LT

PT STA 100+55.67
32.00'LT

PC STA 100+57.67
8.00'LT

EXIST ROW TIE IN
ELEV= 945.84

“REFERTO CIVIL i+
PLANS FOR DETAILS

POT 0+00.00

A

946.26
943.65

~f=
| =N
1 . ]
1
1 GALM RD
1 : 1
1 \I_ B L N | /[ [ EE
1 1 |
1 100H00 1 101-+00
! . 1
1
! 1
1 1
! 1
N 1 — TR T
3 S EXISTROW TIEIN 205 2ol i
I R
by J— | ELEV= 945.71
S | 1 PC STA 100+57.67
. | 8.00' RT
1 PC STA 100+63.67
| 1 32.00' RT
: 1
R=30'
| Iﬁ ! \
; : EXIST ROW
122 1212 4 PT STA 449+16.93
LN "MED' [N 1[N ' | SHLDR 35.00' RT
(=)
S
8 3
oIN < +
S|m < o[©
3o Sl I8 gx =
SR o 2 ae £
S Q= 5 w S|
S0 qu gL s ~H
s@ - SEg g MATCH PROPOSED
- g e GALM RD PGL
g g (REFER TO CIVIL PLANS

FOR DETAILS)

— PROPOSED GROUND

~—— PROPOSED PAVEMENT SECTION
EXISTING GROUND
2-RC PIPE(CL IV) (24IN)

STA 100+59.00

EL  946.54'

ex -0.08'

K 14

L 30.00'
N\ o n
© %@ S @
Qo © ©
T < <
LX) ) &)

947.19

101+00

955

950

945

940

935

LEGEND

PROP EOP
EXIST EOP
-—— - SAWCUT
- TRAFFIC FLOW ARROW
-— DITCH FLOW LINE
ROADWAY WIDENING

—_— = EXIST ROW LINE

DESIGN

XY

6/16/2025
DATE

APPROVAL

Ay
Y ",

z

M 6/16/2025

DAN THOMA, P.E. DATE
0 25 50
SCALE: PLAN  1"= 50' PROFILE 1"=5'
REV.NO. | DATE DESCRIPTION BY

ENGINEERS

SAN ANTONIO | AUSTIN | HOUSTON | FORT WORTH | DALLAS
2000 NW LOOP 410 I SAN ANTONIO, TX 78213 | 210.375.9000
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800

rd PAPE-DAWSON

=t

l Texas Department of Transportation

SH 211 TURN LANES AT GALM RD

INTERSECTION
PLAN AND PROFILE

SHEET 1 OF 1

CONT | SECT JoB HIGHWAY
3544 04 XXX SH 211
DIST COUNTY SHEET NO.
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No warranty of any kind is made by TxDOT for any purpose whatsoever.

TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

DATE:
FILE:

LANE OR SHLDR VA
NO TAPERED EDGE
REQUIRED
- - S—
g% e e wacwaver c. o cn e Frotan Thickness
* LS e e 2.5" OR LESS
EXIST. PVMT OR BASE LAYER
SUBGRADE LAYER <T,
I
* % SEE TYPICAL SECTION FOR ROADSIDE DETAILS
CONDITION - 1
THIN HMAC SURFACES OR HMAC OVERLAY
WITH THICKNESS OF 2.5" OR LESS
TAPERED EDGE
1.75 (M | LANE OR SHLDR \/\
MAX.
7" A,z A._la :'JAI A_ll A_; A/
S e TOTAL THICKNESS
xx* e e aver < et == | OF ALL HWAC LAYERS
BASE LAYER
SUBGRADE LAYER ~—

% %% SEE TYPICAL SECTION FOR ROADSIDE DETAILS

%%

CONDITION - 3

NEW OR RECONSTRUCTED PAVEMENT
HMAC THICKNESS 2.5" TO 5"

TAPERED EDGE
[ 1.75 (D | LANE OR SHLDR

MAX.

SLS ... HMAC LAYER 41 s

a

(1) TOTAL THICKNESS

EXISTING PAVEMENT

* % EXISTING ROADSIDE EMBANKMENT TO BE GRADED TO
PRODUCE A SMOOTH LEVEL SURFACE FOR PLACEMENT
OF TAPERED EDGE. THIS WORK IS SUBSIDIARY TO
THE VARIOUS BID ITEMS.

% k% SEE TYPICAL SECTION FOR ROADSIDE DETAILS

CONDITION - 2

OVERLAY OF EXISTING PAVEMENT
HMAC THICKNESS 2.5" TO 5"

TAPERED EDGE

TOTAL THICKNESS
OF ALL HMAC LAYERS

9 | LANE OR SHLDR y
1. 75H:1V
OR FLATTER
7 T et
0 LT
S . R T S e S -
T e HMAC LAYER f
R T T T SRR
BASE LAYER
~
SUBGRADE LAYER

% %k SEE TYPICAL SECTION FOR ROADSIDE DETAILS

CONDITION - 4

NEW OR RECONSTRUCTED PAVEMENT
HMAC THICKNESS 5" OR GREATER

(NOT TO SCALE)

OF ALL HMAC LAYERS

GENERAL NOTES

UNLESS OTHERWISE SHOWN IN THE PLANS, A VERTICAL EDGE
IS PERMISSIBLE FOR HMAC PLACED GREATER THAN 5" BELOW
THE EDGE OF PAVEMENT AND FOR THICKNESS OF HMAC LESS
THAN 2.5".

FOR FURTHER INFORMATION REGARDING THE ROADSIDE AND
PAVEMENT DETAILS, SEE TYPICAL SECTIONS.

PAYMENT FOR TAPERED EDGE WILL BE IN ACCORDANCE WITH
APPLICABLE ITEMS IN THE CONTRACT.

THE SLOPE OF THE TAPERED EDGE SHALL BE 1.75H:1V OR
FLATTER.

THE TAPERED EDGE SHALL BE PRODUCED BY USE OF A SCREED
ATTACHMENT CAPABLE OF PRODUCING A SMOOTH COMPACTED
SURFACE. ADDITIONAL COMPACTING EFFORT BEHIND THE
SCREED IS NOT REQUIRED.

ééé%‘ : Design
Division
I Texas Department of Transportation Standard

TAPERED EDGE DETAILS
HMAC PAVEMENT

TE (HMAC) -11

FILE: tehmact1. dgn DN: TxDOT ‘CK: RL ‘DW: KB ‘cx:
©T><DOT January 2011 CONT |SECT JoB HIGHWAY
REVISIONS 3544 04 XXX SH 211
DIST COUNTY SHEET NO.
SAT MEDINA 45




4:51:17 PM

512912025

P:\300\04\43\0RD\4-Design\Plan Set\S03-Roadway\3-Standards\misccurbdetails.dgn

W, 3"

7..
>

~|
A+
—

A

L =4 BARS .0
acPsuRF -L—={ | | P PR L

¥," ROUNDED CORNER

\ \ / v
r TN

4
VAR DEPTH ACP/BASE PAD

\ 18" MIN

[

CONCRETE CURB (TYPE 1)

W/ ACP

9"

ACP(SURF)—44-4<< hg

¥ ROUNDED CORNER

4
VAR DEPTH ACP/BASE PAD

\ 18" MIN

CONCRETE CURB (TYPE 2)

W/ ACP
6" X 6" NO.6 WIRE FABRIC OR
=3 REBARS 18" 0.C. BOTH WAYS.
| 6'-0" USUAL |
CURB

. 5% USUAL, 2% MAX. SLOPE

411 | T

]

HL .

2" FLEX BASE CUSHION

18" USUAL
RDWY FOUNDATION

TYPICAL SIDEWALK SECTION

GROOVED JOINTS IN THE SIDE WALK SHALL BE AT A MAX. SPACING OF 10 FT.
AND SHALL HAVE ¥;" EXPANSION JOINTS AT A MAX. SPACING OF 60’ AND

TO COINSIDE WITH THE CURB EXP. JOINTS.

9" ¥, " ROUNDED CORNER
23/4u‘ ‘ 3|/2u
! \ ¥,
T Y
SONKOTE
~ IS A’P DN
Sl
A : b‘;f ;A,b '::
o N e
CONC > #4 BARS -
PVMT — A,b‘;, A,p‘
\ ;;’,.;;‘.,A;’,.;
12" 3 > =
| 1 R “T.Q‘ ’

4
VAR DEPTH ACP/BASE PAD |
\ 18" MIN [

CONCRETE CURB (TYPE 1)
W/ CONC PAVEMENT

9" %" ROUNDED CORNER

:
cone 7 BaR s
I [ ]
‘ 1 N uu o
VAR DEPTH ACP/BASE PAD | 5

\ 18" MIN |

CONCRETE CURB (TYPE 2)

RAIL FOUNDATION

GENERAL NOTES:

I. CONCRETE CURB TYPE | AND 2 SHOWN SHALL MEET THE
MINIMUM SPECIFICATION REQUIREMENTS OF CLASS "A"
CONCRETE PER ITEM 529 AND 421.

2. ALL REINFORCING STEEL SHALL BE GRADE 60

3. WHERE CONCRETE CURB IS PLACED ON EXISTING CONCRETE
PAVEMENT, THE PAVEMENT SHALL BE DRILLED AND THE
REINFORCING BARS GROUTED IN PLACE.

4. EXPANSION AND CONTRACTION JOINTS SHALL BE CONSTRUCTED
TO MATCH PAVEMENT JOINTS IN ALL CURBS AND CURB AND
GUTTER ADJACENT TO JOINTED CONCRETE PAVEMENT. WHERE
PLACEMENT OF CURB OR CURB AND GUTTER IS NOT ADJACENT
TO CONCRETE PAVEMENT, EXPANSION JOINTS SHALL BE PROVIDED
AT STRUCTURES, CURB RETURNS AT STREETS, AND AT LOCATIONS
DIRECTED BY THE ENGINEER.

5. VERTICAL AND HORIZONTAL DOWEL BARS AND TRANSVERSE
REINFORCING BARS SHALL BE PLACED AT 4 FEET C-C, UNLESS
OTHERWISE SHOWN.

6. ONE-HALF INCH EXPANSION JOINT MATERIAL SHALL BE PROVIDED
WHERE CURB OR CURB AND GUTTER IS ADJACENT TO SIDEWALK
OR RIPRAP. THIS IS SUBSIDIARY TO THE CURB, ITEM 529.

7. LAYDOWN CURB AT DRIVEWAYS WILL BE PAID AS SUBSIDIARY TO
ITEM 530.

8. FOR SIDEWALK DETAILS AT DRIVEWAYS, SEE SAN ANTONIO DISTRICT
STANDARD "DRIVEWAY DETAILS".

9.  SEE PEDESTRIAN HANDRAIL DETAILS STANDARD "PRD" FOR MORE
INFORMATION. CONCRETE RAIL FOUNDATION TO BE POURED WITH
THE SIDEWALK BUT PAYMENT IS SUBSIDIARY TO ITEM 450 "RAILING".
10.  CLEAR SIDEWALK WIDTH EXCLUDING THE PEDESTRIAN RAIL

FOUNDATION SHALL BE 6 UNLESS OTHERWISE SPECIFIED IN
THE PLANS

PEDESTRIAN RAIL

6’ -0" USUAL (SEE NOTE 10) |

CURB

‘a Y Y R W W e PN

1.5% USUAL, 2% MAX. SLOPE

SEE TYPICAL SIDEWALK
SECTION FOR DEPTH AND
REINFORCEMENT DETAILS

TYPICAL SIDEWALK SECTION
WITH PEDESTRIAN RAIL S® 0

W/ CONC PAVEMENT (SEE NOTE 9)
16 d GALV. NAILS—\ /— /4" ROUNDED EDGE
[EEFCERCE RO O F XE /2" #4 REBAR —'m;
/A SxO
‘ 10°-0" (TYP) | 535
15 o) =
RDWY SURF -
¥%," REDWOOD OR CYPRESS i
WOOD JOINT FILLER =

TYPICAL CURB EXPANSION JOINT DETAIL

1" N g,

TRANSITION FOR CONCRETE CURB ENDS

EXPANSION JOINTS TO BE PLACED AT BEGINNING AND END OF

SEE CURB DETAIL FOR REINFORCEMENT

CURVES, DRIVEWAYS WHEELCHAIR RAMPS, INLETS, ILLUMINATION/
SIGNAL FOUNDATIONS AND OTHER FIXED OBJECTS.

SCALE: 1"= 30’

®
© w0 = Texas Department of Transportation
l San Antonlo District

MISCELLANEOUS CURB
AND SIDEWALK DETAILS

San Antonio District Standard
Sheet (1 of 2)

T:Engdata/Standards/MiscCurbdetai I's. dgn PREPARED BY AND FOR USE OF TxDoT.

ORLGINAL DRAWING DATE: oo er| FERERAL FEDERAL AID PROJECT  ® | SHEET

REVISIONS
09-01-08 S

10-10-17 sidewalk width equals 6' usual COUNTY CONTROL | SECTION| JOB | HIGHWAY
07-22:20 " curb + curb w/ conc pvmt det.

MEDINA 3544 04 Xxx | 46H 211




4:51:17 PM

512912025

P:\300\04\43\0RD\4-Design\Plan Set\S03-Roadway\3-Standards\misccurbdetails.dgn

CONC. SIDEWALK
FOR STRUCTURAL
STABILITY:

MIN. THICKNESS= 6"
MIN.WIDTH= 4'-0"

o
| ® —
™M < -
2|2 / g BARS "LC
Ak .| w4 AT 12" o.c.
©ole S
wom #4 BARS NS -
S e 12"cse o>
=T . CONCRETE COARSE

\ Co 12 AGGREGATE,
¢ GRADE 2 OR 3.
sz e ‘ TO BE USED WHEN
Sy . 44T "H" HEIGHT IS
<+ Z| GREATER THAN 24",
w w OF S| (SEE NOTE 8)
SIE= ©
|- ~—= "

2"DIA.WEEP HOLE

SPA.@ 15" MAX.
(SLOPE TO DRAIN)

1"HARDWARE CLOTH

z 4
s =X

CENTERED BEHIND

CLASS C CONCRETE PAID UNDER ITEM 531,

OPENING

wepn

6" X 6" (#6) WELDED WIRE FLAT SHEETS
OR #3 REBARS AT 18" 0.C. BOTH WAYS

TYPE "C1" & "C2" CURB

4'- 0"

BAR "LC"

‘ 2/ - "

MAX = H+4"

BAR "LF"

SIDEWALK. (NOTE.

ADDITIONAL CONCRETE TO MEET THE THICKENED SECTIONS
REQUIRED BY THESE DETAILS IS SUBSIDIARY TO ITEM 531, CURB.)

GENERAL NOTES:

CONCRETE FOR CURB TYPE F AND C SHOWN SHALL MEET THE
MINIMUM SPECIFICATION REQUIREMENTS OF CLASS "C"
CONCRETE PER ITEM 421

ALL REINFORCING STEEL SHALL BE GRADE 60

EXPANSION AND CONTRACTION JOINTS SHALL BE CONSTRUCTED
TO MATCH PAVEMENT JOINITS IN ALL CURBS AND CURB AND
GUTTER ADJACENT TO JOINTED CONCRETE PAVEMENT. WHERE
PLACEMENT OF CURB OR CURB AND GUTTER IS NOT ADJACENT
TO CONCRETE PAVEMENT, EXPANSION JOINTS SHALL BE PROVIDED
AT STRUCTURES, CURB RETURNS AT STREETS, AND AT LOCATIONS
DIRECTED BY THE ENGINEER.

VERTICAL AND HORIZONTAL DOWEL BARS AND TRANSVERSE
REINFORCING BARS SHALL BE PLACED AT 4 FEET C-C, UNLESS
OTHERWISE SHOWN.

UNTIL THE SIDEWALK IS COMPLETE, LATERAL SUPPORT FOR THE
‘'F" CURBS WILL BE REQUIRED.

IF AGGREGATE IS REQUIRED PER THE DETAIL, IT IS PAID AS
SUBSIDIARY TO THE CURB, ITEM 529.

CONTROL LINE «i—‘ PR HANDRAIL
ALLOWABLE SIDEWALK (6’ USUAL) 55
CONSTRUCTION JOINT SEE JURICAL SIDEWALK 3=
< |V
V.o - -/ g . /. - S ) 3
: j:;x?%%%&j“/%%z
N VAT L
) RN e s Sae o FLEX BASE
= 6| i - CUSHION
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b b
: LF BAR 2]
I s N
: \N s ORDINARY BACKFILL/)
? 1
- b"‘ IS \/
w Y
|-.|J s [ 5
o % e ALLOWABLE
z . CONSTRUCTION JOINT
. a - ;A ° ;A N
o I e
oo e e
TYPE "FI" CURB
12" PR HANDRAIL
SIDEWALK (6° USUAL)
CONTROL LINE gEET}'(\gEICAL SIDEWALK el
\ Si=
B[]
< |V
A\ 7 T - 7 an )
1. ALLOWABLE e ~'
©| © CONSTRUCTION JOINT S 5
nl e [T LL bl -
Ol O B 5 R G
22 SRS —\
<l o #4 BARS 12" | 12" 2" FLEX BASE
N @ 12"C/C g\‘ CUSHION
w|ow ORDINARY BACKFILL —
Tz f<L—1 CONCRETE COARSE AGGREGATE,
: . ; GRADE 2 OR 3. TO BE USED
e Z . WHEN "H" HEIGHT IS GREATER
: = s ‘ THAN 24", (SEE NOTE 8)
N ™M z
Ll m
w
EJ [ 2"DIA.WEEP HOLE
|~ SPA.@ 15" MAX.
_ (SLOPE TO DRAIN)
.1 1'HARDWARE CLOTH
> ‘ ~~—e .| CENTERED BEHIND
, o] oPeNIng
~— ALLOWABLE

CONSTRUCTION JOINT

TYPE 'F2" & 'F3" CURB

#4 BARS SPA.@ 12" C-C

=N

L ]
8"

I
R
[ ]

18" ‘ 24" "F3"

FOOTING DETAIL

DESIGN SOIL PARAMETERS:

Soil Unit Wt.= 120 pcf

Phi = 30 Degrees

Cohesion = 50 psf

Min. PI = 15

Max. PI = 30

SURCHARGE:
TYPE F CURB q = 2’ Adjacent to sidewalk
Max. slope behind TYPE C Curb = 4:1
Min. Factor of Safety against sliding is 1.5,
Designed in accordance with current AASHTO
Standards and Interim Specifications.

®
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AND SIDEWALK DETAILS

San Antonio District Standard
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EXISTING HYDROLOGY - RATIONAL METHOD PROPOSED HYDROLOGY - RATIONAL METHOD

INTENSITIES (in/hr COMPUTED FLOW (cfs . INTENSITIES (in/hr COMPUTED FLOW (cfs;

AREA ID AREA (AC) c Tc (min) (in/hr) (cfs) AREA ID AREA (AC) c Tc (min) (in/hr) (cfs)
15 110 1100 Qs Q10 Q100 15 110 1100 Q5 Q10 Q100

J 30.30 0.58 19 48 56 8.7 835 99.2 152.6 J 30.18 0.58 19 4.8 5.6 8.7 83.2 98.8 152.0
T1 3.89 0.58 10 6.2 73 11.0 14.0 16.5 249 T-1 3.84 0.59 10 6.2 7.3 11.0 14.1 16.6 25.0

T2 159 0.39 10 62 73 110 30 26 6.9 T-2 143 0.42 10 6.2 7.3 1.0 3.8 44 6.7

DITCH COMPUTATIONS - RATIONAL METHOD
COMPUTED|COMPUTED DITCH |DITCH FLOW| DITCH VEL. | DITCH FLOW
LONG. | DITCH FRONT | BACK
pITCH | AREAID DRN AREA FLOW FLOW | 5)OPE | DEPTH |N-VALUE vﬁgﬂ%"f}) SLOPE | sLopg | VEL. | DEPTH(FT) | (FT/S) DEPTH (FT)
Qs Q100 (%) (FT) (H:1) | (H:1) V5 D5 V100 D100
T-1 T-1 3.84 141 25.0 2.5% 1 0.035 6 8 5 3.31 0.47 3.91 0.63
T-2 T-1+T1-2 5.27 17.9 31.7 0.50% 2 0.035 6 4 4 2.18 0.87 2.56 116

55
iig

NOTES

1. DRAINAGE AREAS OUTSIDE OF RIGHT
-OF-WAY WERE DRAWN BASED ON SURVEY
DATA, 2021 LIDAR, AND PROPOSED
DEVELOPMENT PLANS.

2. FREQUENCIES WERE CALCULATED BASED
ON TXDOT 10-YR STORM EVENT .
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GALM RD
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SET (TY 11)(24IN)
(RCP)(6:1)(P)
PROPOSED GROUND

PROP f = 942.54

PROPOSED GROUND
| EXISTING

GROUND
106!

2 -24" RCP

GAIM RD CUILVERT

PROP: INSTALL 2-24" X 106' RCP
(D/S): INSTALL 2-SET (TY 11)(24 IN)(RCP)(6:1)(P)
(U/S): INSTALL 2-SET (TY 11)(24 IN)(RCP)(6:1)(P)
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Table 1 - Summary of Culvert Flows at Crossing: GALM CULVERT

Headwater . Total Discharge | GALM CULVERT Roadway N
Elevation (ft) Discharge Names (cfs) Discharge (cfs) Discharge (cfs) terations
944.59 10 year 16.60 16.60 0.00 1
945.04 100 year 25.00 25.00 0.00 1
946.16 Overtopping 41.87 41.87 0.00 Overtopping
Rating Curve Plot for Crossing: GALM CULVERT
Total Rating Curve
Crossmg GALM CULVERT
0162
9460
9458
ggase-_
P r
U 9454
% i
Bossa]
* N
0450
2448
9446
15 20 25 30 35 40 45 50
Total Discharge (cfs)
Table 2 - Culvert Summary Table: GALM CULVERT
. Total Culvert | Headwater Inlet Outlet Normal | Critical { Outlet . Outlet | Tailwater
Discharge . b N Control | Control | Flow Tailwater ! .
Names Discharge | Discharge | Elevation Depth | Depth | Type Depth | Depth | Depth Depth (ft) Velocity | Velocity
(cfs) (cfs) (ft) *) @) (ft) (ft) (ft) (ft/s) (ft/s)
10 year 16.60 16.60 944.59 1.52 0.78 | 1-S2n | 0.97 1.03 | 0.97 0.81 5.47 3.44
100 year 25.00 25.00 945.04 1.97 1.38 | 1-S2n 1.26 1.27 1.26 1.06 6.02 3.94
Straight Culvert

ft

Headwater Elevation

Inlet Elevation (invert): 943.07 ft,
Culvert Length: 106.00 ft,

Outlet Elevation (invert): 942.54 ft

Culvert Performance Curve Plot: GALM CULVERT

Performance Curve

Culvert

[e]
Inlet Control Elev

GALM CULVERT

(4]
Outlet Control Elev

Culvert Slope: 0.0050

946.0

9455

945.0

9445

944.0

T

T

35
Total Discharge (cfs)

40

45

50

Elevation (ft)

Crossing - GALM CULVERT, Design Discharge - 25.0 cfs

Culvert - GALM CULVERT, Culvert Discharge - 25.0 cfs

04604

94554

9450+

0445

9440

943 5+

94304

942 5+

20 0 20 ) 60
Station (ft)

Site Data - GALM CULVERT
Site Data Option: Culvert Invert Data
Inlet Station: 0.00 ft
Inlet Elevation: 943.07 ft
Outlet Station: 106.00 ft
Outlet Elevation: 942.54 ft
Number of Barrels: 2

Culvert Data Summary - GALM CULVERT
Barrel Shape: Circular
Barrel Diameter: 2.00 ft
Barrel Material: Concrete
Embedment: 0.00 in
Barrel Manning's n:  0.0120
Culvert Type: Straight

Inlet Configuration: Square Edge with Headwall

Inlet Depression: None

Table 3 - Downstream Channel Rating Curve (Crossing: GALM CULVERT)

Flow (cfs) WatEﬁref‘(’frtf)ace Depth (ft) Velocity (ft/s) Shear (psf) | Froude Number
16.60 94335 0.81 3.44 0.60 0.67
25.00 943.60 1.06 3.94 0.79 0.68

Tailwater Channel Data - GALM CULVERT

Tailwater Channel Option: Rectangular Channel

Bottom Width: 6.00 ft

Channel Slope: 0.0120

Channel Manning's n:  0.0350
Channel Invert Elevation: 942.54 ft

Roadway Data for Crossing: GALM CULVERT
Roadway Profile Shape: Constant Roadway Elevation

Crest Length: 100.00 ft
Crest Elevation: 946.16 ft
Roadway Surface: Paved
Roadway Top Width: 71.00 ft

Wy
N "
oF 7

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

The use of this standard is governed by the "Texas Engineering Practice Act."
TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

DATE:
FILE:

Working point (at Cross pipe length % CROSS PIPE LENGTHS, REQUIRED PIPE SIZES, AND RIPRAP QUANTITIES
inal 1.D. T fori
nominal 1.D.) Q2 (See table.) Q1 (See table.) 2 op of riprap @
1 T;/mmed edge Cross pipe Cross pipe over Flowiine Nominal Conc Pipe Single Multi- Conditions for Cross
SINS or pipe over inside i outside barrel R Culvert Riprap Culvert Barrel Barrel Q2 Use of Pipe
ES B barrel ™ - - - i i
g|E 1% Dia ‘ ‘ | I.D. (CY)@ Spa ~G Q1 Q1 Cross Pipes Sizes
Qs ;h;ough ‘ ‘ 12" 0.6 0-9" N/A 2 -1 -9
T
ole (Typ) & . 15" 0.7 0-11" N/A 2'- 5" 2 -2
o P S _ cCMP N " . " ; o . " .
NOTE: All cross pipes, calculations, and ‘ H ‘ % ?+ = g K 18 0.8 1'-2 N/A 2'-10 2'-8 3 or more pipe culverts 3 Std
dimensions are based on the pipe culverts PIPE WITH BOLTED ANCHOR ‘ End of invert S \¥ 21" 0.9 1 -4 N/A 3 -2 3-1" (3.500" 0.D.)
mitered as shown in this detail. Alternate = | " " on " _Gn . _ n
styles of mitered ends will require that ‘ | : for RCP Toewall 24 0.9 r-7z N/A 3-6 -7
appropriate adjustmentvs be made to the ‘ ) | 3 Min J 12 Uy 12" J 27" 1.0 1'-8" N/A 3-10" 3-11" 3 or more pipe culverts
values presented on this standard. ‘ 3 overlap = 30" 1.1 - 10" N/A q-2 4-4 2 or more pipe culverts ( 30(')/2(; o )
g . 4. " 0.D.
SIDE ELEVATION OF TYPICAL e | 1 v i e EE IR I T IEE I I Al pipe culverts
- ‘ 4" L 4" 36" 13 > 75 -9 5 v ;
PIPE CULVERT MITER o | Typ Typ =~ All pipe culverts 4 §td
?O J DETA[L ”A" 40" 15 o _ g 4-11" 5 _ g 5 _ 10" (4.500" 0.D.)
(Showing corrugated metal pipe (CMP) culvert — j —————————= - _ 48 1.7 2'-7 5 -5 6' -0 6' -7
?jt‘/‘yf 2/{8"?,.:”'?7;3[1 concrete pipe (RCP) T (Showing invert with corrugated metal pipe (CMP) 54" 2.0 3-0" 5-11" 6'-9" 7' -6"
’ culvert. Reinforced concrete pipe (RCP) culvert 60" 22 3 _ 3" 6 _ 5" 7 _ 4 g _ 3" All pi Ivert
_ﬂ \ details are similar. Cross pipes not shown for . > pipe culverts 5" Std
. . clarity.) 66" 2.4 3 -3 6'-11" 7'-10" 8-9" (5.563" 0.D.)
Bend first cross pipe - — — — —
anchor bars as necessary 72 2.7 3-4 7'-5 8-5 9 -4
to maintain 2" clear
cover to toewall edge Riprap @The proper installation of the first cross pipe is critical for
of concrete riprap vehicle safety. Place the top of the first cross pipe no more
than 6" above the flow line.
PIPE WITH ANCHOR BARS @Provide cross pipes, except the first bottom pipe, of the size
shown in the table. Provide a 3 1#2" standard pipe (4" 0.D.)
for the first bottom pipe.
¢ Cross .
pipe Flow line @Instal/ the third cross pipe from the bottom of the culvert using
Sl Typ a bolted connection. Ensure that riprap concrete does not flow
N= SECTION B-B into the cross pipe so as to permit disassembly of the bolted
connection to allow cleanout access. At the Contractor's option,
) . install all other cross pipes using the bolted connection details.
(Cross pipes not shown for clarity.)
\ #6 anchor bar @Mafch cross slope as shown elsewhere in the plans. Cross slope
x 1'-4" (Typ) of 6:1 or flatter is required for vehicle safety.
SECTION C-C @Riprap placed beyond the limits shown will be paid for as
. - concrete riprap in accordance with Item 432, "Riprap.”
Cross pipe ) ) ) o
(Typ) CROSS PIPE DETAILS ¢ VtC/_’rotsOs %’fer,(fr/gsf a#fcgsr/nggiang Min @ Quantities shown are for one end of one reinforced concrete
wi P 'prap clear pipe (RCP) culvert. For multiple pipe culverts or for corrugated
% metal pipe (CMP) culverts, quantities will need to be adjusted.
Toewall ~ o ) i Riprap quantities are for contractor's information only.
Limits of riprap - - —  — - - -
1'-6" (Typ) L

MATERIAL NOTES:

(to be included

with SET for ——-~"Tangent to Synthetic fibers listed on the "Fibers for Concrete"

payment)@ % widest portion < Material Producer List (MPL) may be used in lieu of steel
of pipe culvert ~ reinforcing in riprap concrete unless noted otherwise.

ISOMETRIC VIEW OF :
TYPICAL INSTALLATION L+ fprap Pipe culvert

Pipe Culvert
(CMp or RCP) (CMP or RCP)

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

Provide ASTM A307 bolts and nuts.

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

Riprap

7"

&

=~——— Limits of riprap (to be included with SET for payment) @ SHOWING TYPICAL PIPE SHOWING CROSS PIPE .
CULVERT AND RIPRAP WITH ANCHOR BAR GENERAL NOTES.
u Cross pipes are designed for a traversing load of 10,000
3'-6" L 2-0" Cross pipes @ 2= 6" pounds at yield as recommended by Research Report 280-2F,
Max ~ T Eq Spa at 2'-0" Max T 7] "Safety Treatment of Roadside Parallel-Drainage Structures",
6" Min . 4" Min | Q1 Q2 or Q1 Texas Transportation Institute, March 1981.
6 @ ¢ Cross pipe (flush | = Safety end treatments (SET) shown herein are intended for
— | with top of riprap) ‘ ) 2" Min 2 ., ) use in those installations where out of control vehicles are likely
‘ ) ) ‘ ;‘F/({ 7" x 12" bolt hex with to traverse the openings approximately perpendicular to the
Trimmed edge of pipe culvert | % nut and washer cross pipes.
——————— . ' N Cross pipe (flush Construct concrete riprap and all necessary inverts in accordance
¢ Cross pipe / [ \ - ‘ K gvith top %f r/(prap) with the requirements of Item 432, "Riprap.
anchor bolt —= <=— ¢ 31" Dia I — = Payment for riprap and toewall is included in the Price
ol ’/ | \ Crose pipe@@ o “,i 777777777 --- - _ _ _ _ - 9 Bid for each Safety End Treatment.
S| O ' ;
Pyl WA / ‘ ® .
2|39 ﬁ g Bridge
" gﬁ : v Top of cross D,-.,,-;"’,-o,,
B / I Texas Department of Transportation Standard
5|3 ' Center anchor

- Anchor
~ toewa/I/ Anchor

bolt between

N N pipe culverts roenal SAFETY END TREATMENT
______________________ weror 2 - 1 ) Pipe culvert FOR 12" DIA TO 72" DIA
oewa 8" Flowline //// Pipe culvert 1.D. Pipe culvert PIPE CULVERTS

4" S
12" J C\*‘f~'// ' (nominal) ' Spa -6 TYPE II ~ PARALLEL DRAINAGE
see petarl A SHOWING CROSS PIPE SETP-PD

SIDE ELEVATION OF CAST-IN-PLACE CONCRETE WITH BOLTED ANCHOR FiLe: CD-SETP-PD-20.dgn on GAF  [ox: CAT Jow: JRP ek GAF
. . . ©rxpor February 2020 CONT | SECT J08 HIGHWAY
(Showing reinforced concrete pipe (RCP) culvert. - REVISIONS
Details at corrugated metal pipe (CMP) culvert are similar.) SECTION A A 3544| 04 XXX SH211

DIST COUNTY SHEET NO,

SAT MEDINA 51




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

TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this standard is governed by the "Texas Engineering Practice Act."
FILE: P:\300\04\43\ORD\4-Design\Plan Set\S05-Drainage\5-Standards\CD-SETB-FW0-20. dgn

DISCLAIMER:

PM

51: 41

4

DATE: 5/29/2025

TABLE OF DIMENSIONS AND REINFORCING STEEL TABLE OF WING WALL @Extend Bars P 3-0" Min into bottom slab of box culvert. TABLE OF MAXIMUM@ WING DIMENSION CALCULATIONS:
(Wings for One Structure End) REINFORCING WING HEIGHTS
‘ Eelimated (TW0~W/ngs) @Asﬁju_st to fit as necessary to maintain 1 1#2" clear cover and Side Slope Hw Max Hw =H +T + C - 0.250'
. . Variable an - 4" Min between bars. A = (Hw - 0.333') (SL)
Dimensions Reinforcing Quantities Bar | Size | No. | Spa 31 - > B = (A) (tan (30°))
per ft of D #5 ~ 1'-0" @Quantities shown are based on an average wing height for two 4:1 8-10" L ~ - 0
Vaxi Bars J1 Bars J2 wing length E #4 - 177 -0" wings (one structure end). To determine total quantities for two 6.1 6- 1" w = (A) = cos (30%)
aximum (Two~Wings) F Py ~ 0" wings multiply the tabulated values by Lw. - .
Wingwall w X 1% Z c 1 For cast-in-place culverts:
4 © .
Hi;ght E Spa | N| Spa Reinf CYOHFC G #6 4 - @Recommended values of slope are: 3:1, 4:1, and 6:1. Provide 3:1 2 Ltw = (N) (S) + (N + 1) (U)
W@ n N (Lb/Ft) | (CY/FY) M #4 4 = or flatter slope. 3 For precast culverts:
T " ; " T " " " T " . " P #4 ~ 1'-0" S |~ > = - g
2'-6"12"- 51 1'- 0 9 7 #4|1'-0"| #4|1°-0 33.73 10.248 R #5 6 — @ When shown elsewhere on the plans, construct 5" deep concrete @g @ o Liw = (N) (20 + S) + (N = 1) (0.500')
3'-0"|2'- 5" 1'- 0" 9" 7" | #4|1'-0"|#4|1'-0"| 37.07 [0.261 — riprap. Payment for riprap is as required by Item 432, "Riprap." T s fé’ Lo Lc = (Ltw) - (2U)
3612 - 5]1- o 9" 77 {#al1 0" #2101 37.74 [0.273 v #4 ~ 1'-0 U”éesé othe;wiste_ Sho'w'nton the p/ansdqr qitrected b? She Etzg/neer, ;T S _$§ E Atw = (Lc) + (28)
| oL 4 0. o u ., Y on extend construction joints or grooved joints, oriented in the = % T -n _
4, 0,, 2, 5,, 1, 0,, ; 9,, 7,, #4 1, 0,, #4 1, O,, 36.41 10.265 TABLE OF ESTIMATED direction of flow, across the full distance of the riprap, at oN |~ %3 Total Wingwall Area (two wings ~ SF)
4-6"3"- 2 1'- 61 1'- 0 7 #4|1'-0" | #4110 41.75 10.330 CULVERT TOEWALL intervals of approximately 20'. When such riprap is provided, I+ N PR = (Hw + 0.333') (Lw)
5'-0"|3'-2"1'-6"1'-0" 7" |#4|1'-0"|#4|1'-0"| 45.09 |0.343 QUANTITIES the culvert toewall shown in SECTION B-B is not required. % SN ; ) )
5'-6"|3'- 2" 1'- 6" 1'- 0" 7" | #4l1-0"|#4] 1 -0"| 45.75 |0.355 - S+ Hw = Height of wingwall (feet)
6 013 - 211 -611 - 0 7 {#al1 0" #4171 -0 | 46 42 |0 367 Bar | Size | No. Spa @At Contractor's option, end the culvert toewall flush with wingwall B s Atw = Anchor toewall length (feet)
. . . . - - : : L #4 ~ 1 -6" toewall. Adjust reinforcing as needed. M T Lw = Length of wingwall (feet)
7'-0"[|3'- 8" 1'- 9" 1"'- 3" 7" | #4|1'-0"|#4|1"'-0"| 52.77 |0.414 0 Py 1 — N = Number of culvert barrels
g8 -0"l4- 272 - 0" 1'- 6" 8" |#5[1'-0"|#4]1'-0"| 60.19 |0.486 ReTnT (LD/FL) 7% 3" Min to 5'-0" Max. Estimated curb heights are shown elsewhere in SL:1 = Side slope ratio (horizontal : 1 vertical)
ool o sty orl e feal elaal er|eias Jo.s3s | |EERE BRI 5 (he plans, For Structures without [allng and curbs lajer han I-0' BARS JI BARS V Low - Culvert fooual fength (foet)
Y o 5 B " " " : refer to the Extend Curb Details standard sheet. =
10'-0"|5'- 2" 2"- 6" 2'- 0 8 #5 6"| #4 6 97.25 10.584 See applicable box culvert standard for H, S, T, and U values.
11'-0"|5'- 8" 2'- 9" 2'- 3" 8" | #6 6"| #5 6"[133.65 |0.634 TABLE OF ESTIMATED For vehicle safety, reduce curb heights, if necessary, to provide a W 4 See Table of Maximum Wall Heights for limits on Hw.
12'-0"l6'- 2" 3'- 0" 2'- 6" 9" | #7 6"| #5 6"162.29 |0.721 ANCHOR TOEWALL maximum 3" projection above finished grade. No changes will be r" " MATERIAL NOTES:
QUANTITIES made in quantities and no additional compensation will be allowed . ; .
for this work. Provide Grade 60 reinforcing steel.
Bar | Size | wNo. Spa s Provide galvanized reinforcing steel if required elsewhere in the plans.
X Py o @See Table of Maximum Wing Heights for various slopes. 5 N Synthetic fibers listed on the “Fibers for Concrete" Material Producer
~ - Height is limited based on a 33-6" maximum safety pipe o + List (MPL) may be used in lieu of steel reinforcing in riprap concrete
N #5 6 ~ runner length. N unless noted otherwise.
oL #4 6 ~ Provide Class "C" concrete (f'c = 3,600 psi).
@ < Finished grade Reinf (Lb/Ft) 9.82 Ad just reinforcing as necessary to provide a minimum clear cover of 1 %"
z o [ 1 [ [ i
% (roadway slope) - Provide pipe runners and anchor pipes meeting the requirements of
© = F Conc (CY/Ft) 0.074 7 (] BARS L BARS J2 ASTM A53 (Type E or S, Gr B), ASTM A500 Gr B, or API 5LX52.
u ! u v !
— T — 1= Provide ASTM A307 bolts and nuts.
R 11 Provide ASTM A36 steel plates.
[P — o} S S
— % N X ! - = | Q' Galvanize all steel components, except reinforcing unless required elsewhere
\k Y N ! ! See C 2 in the plans, after fabrication.
R T T - < : Ltw Def ‘lorner Repair galvanizing damaged during transport or construction in accordance
) I~ Conforms to slope ~|E | b etails 20" with the Item 445, "Galvanizing."
erpendicular to roadwa " For optional adhesive anchors, install adhesive anchorages in accordance
perp y o
! ™~ \ 30 with the manufacturer's instructions including hole size, drilling equipment
D T SN G = and method, hole cleaning equipment and method, mixing and dispensing
- v\' 1 \( T adhesive, and anchor insertion. Do not alter the manufacturer's mixing
Length of wings BARS D nozzle or dispenser. Provide anchorage rods that are clean and free of
| 9 g
T based on SL:1 grease, oil, or any other foreign material. Demonstrate hole cleaning
o \ N slope along 2o method to the Engineer for approval and continue the approved process
BN 3 this line. -0 for all anchorage locations. Test adhesive anchors in accordance with Item
~ J1 orV ! N 450.3.3, “Tests.” Test 3 anchors per 100 anchors installed.
T
o T T < GENERAL NOTES:
L| Y N U A L NN CH _/_. ) ./4.. JE O NN (N |y v e Designed according to AASHTO LRFD Bridge Design Specifications.
5 The safety end treatments shown herein are intended for use in
I / J2 Al Toe of those installations where out of control vehicles are likely to traverse
! y | N slope the openings approximately perpendicular to the pipe runners.
J Pipe runners are designed for a traversing load of 1,800 pounds at
\¥,r: E p M OJ BARS R yield as recommended by Research Report 280-1, "Safety Treatment of
Roadside Cross-Drainage Structures", Texas Transportation Institute,
INSIDE ELEVATION OF WINGWALL Maneh 1981
s When structure is founded on solid rock, depth of toewalls for
- - - 4 " c! " * culverts and wingwalls may be reduced or eliminated as directed
8 — 8
(Showing reinforcing. Culvert and culvert - g by the Engineer.
toewall reinforcing not shown for clarity.) s N = All bolts, nuts, washers, brackets, angles, and pipe runners are
STRUCTURAL PLAN ., considered parts of the safety end treatment for payment.
w ) Typ > The quantities for pipe runners, reinforcing steel, and concrete,
/b (Showing dimensions.) ‘ resulting from the formulas given herein are for Contractor's
X 8'_ Y — information only.
’— | & 60° See the Box Culvert Supplement (BCS) standard sheet for additional
G N dimensions and information.
N _ﬁ D N
;} fgfg;ntlrsusggloen oint 2'-0" Cover dimensions are clear dimensions, unless noted otherwise.
Al J Reinforcing dimensions are out-to-out of bars.
.”?F BARS K BARS OL
IR 3 (Length = 5'-5")
= T o v Culvert bottom SHEET 1 OF 3
T (Typ) ’/ slab reinforcing
gl = Bridge
D Division
2 — — — I Texas Department of Transportation Standard
e N . [ o
"3 1%
J1—= s 7 * g
iz |H| 7 | e L 5 SAFETY END TREATMENT
2 I
N N
T 7 e L g KH\ WITH FLARED WINGS
Rﬁ _I
e J | A L FOR 0° SKEW BOX CULVERTS
J i fn
A|  Construction Q—p TYPE I ~ CROSS DRAINAGE
joint M [ P
—J
Culvert 6" Anch 1'-0" - -
Wingwall toewall 6" FOOTING ‘ N t;egvearll tc?ecvvg?/ SETB FW 0
WINGWALL AND TOEWALL <\ Fite: CD-SETB-FW0-20.dgn DN GAF ‘L‘K CAT ‘DW TXDOT ‘L‘K TXDOT
K oL ©TxDOT  February 2020 conT | sECT 108 HIGHWAY
SECTION A-A CORNER DETAILS SECTION B-B() SECTION C-C 3544[04] XXX SH 2T
(Culvert and culvert toewall reinforcing not shown for clarity.) oreT coontr SHEET MO
SAT MEDINA 52




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

TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

FILE: P:\300\04\43\ORD\4-Design\Plan Set\S05-Drainage\5-Standards\CD-SETB-FWO0-20. dgn

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

DISCLAIMER:

51:42 PM

4

DATE: 5/29/2025

MAXIMUM PIPE RUNNER LENGTHS AND
Upper bracket Pipe 0.D. + Y%" 4 Y 5" REQUIRED PIPE RUNNER SIZES
Culvert curb 1, pj S , - " Maxi R ired Pi R ired Anch
5 Pipe 0.D. + 7% I [ (I U I aximum equired Pipe equired Anchor
- : fe 2 Pipe Runner Size Pipe Size
T 1 ‘ % Pipe . %" T %" R“””E,g , , , , , ,
. %" Dia hol rﬂ—bij N . . . = Lengt Pipe Pipe Pipe Pipe Pipe Pipe
© RS o ] € %" Dia hole ‘ . 0.D. - % L] (PC or Pw) size 0.D. 1.D. size 0.D. 1.D.
5% |~ bolt with nut
o (Typ) = and 2 washers = $ 9'-4" 3" STD 3.500" 3.068" 2" STD 2.375" 2.067"
—— i ' %F T 19'-0" 4" STD 4.500" 4.026" 3" STD 3.500" 3.068"
- Typ S 33'-6" 5" STD 5.563" 5.047" 4" STD 4.500" 4.026"
™
PL % (Typ) ' If pipe runner length (Pw) is 1'-9" or less replace the normal
s (lyp ﬁ pipe runner and anchor pipe with a single non-sliding pipe
L " f ] runner. See Non-Sliding Pipe Runner Details for additional
k@ 3, ¢ '%6" Dia Holes - L ¢ 16" Dia holes—= : information.
2" Dia x 7"
P ; 3
Lcaglrtbwair;;h%t - Clip inside corner of stiffeners 7% @At C‘énfdfaf/fodr'SPOPf"O”r,7/8”dc”?;;’?efe’f ho/f may btet' Zorﬂled otr
5" Dia cored drilled. Percussion drilling is not permitted. Adjus
T and washer @ bolt with nut ELEVATION SIDE VIEW placement of reinforcing steel as necessary to avoid bolt holes.
Pipe runner and 2 washers ) ) ) o ]
Riprap (if P ‘ Install %" anchor bolt in hole After mts;atl/a;/or; of ;;/pti runm;r, use the_l//z7 tr/;)spect/on hole to
present) Anchor pipe nearest to the culvert curb. ensure that the lap o e anchor pipe wit e pipe runner is
‘ N Other bolt hole is intended for use adequate.
on the opposite hand wingwall. @ . .
At Contractor's option, an adhesive anchor may be used.
\ N2 | - Lower bracket ¢ %" Dia bolt with | Wing pipe Provide %" Dia adhesive anchors that meet the requirements
e ' nut and 2 washers o runner or of ASTM A307 Gr A fully threaded rods. Embed threaded rods
_ n| < - ¢ % Dia x 7" - non-sliding Top of into curb, wingwalls, and toewall using a Type III, Class C, D,
1 toewall anchor H pipe runner wingwall E, or F anchor adhes/‘ve, Minimum embedment d‘epth is 5 1"
| Culvert bottom slab Anchor toewall — 6" bolt with nut ‘ - Provide anchor adhesive able to achieve a basic bond strength
———= and Washer@ ¢ Wingwall in tension, Nba, of 20 kips. Submit signed and sealed calculations
_ o or the manufacturer's published literature showing the proposed
SECTION D-D R anchor bolts anchor adhesive's ability to develop this load to the Engineer for
) - ) approval prior to use.
(ghovy(mg cqrb p//;;e runner. Except for qlppe)r ¢ %" Dia x 10" bolt
racket, wingwall pipe runners are similar. with nut, standard .
washer, and 1 ~ A Wingwall .
oplate washer pracket o with nut PIPE RUNNER DIMENSION CALCULATIONS
_ 2 note bolt ) olt with nu :
D %o?tuﬁ') a)ﬂChOF | i)r/entatlon) =—— Inside face and 2 washers
I Lo VP == ! of wingwall ———= Wn = (2.000) (Dn) - (0.416')
| \ T \ T Pwn = (Dn) (K2) - (2.063')
L1 _Slidi i i
= = = = = . SECTION E-E ELEVATION Pwl Nim Sliding Pipe Rurzner (If required)
\ \ \ \ Wingwall bracket (Typ) —_— L — = (D1) (K2) - (0.563)
wing i . wing i _ _ .
‘ | (Showing installed bracket.) (Showing installed bracket normal
. . ; Pc (A) (K1) - (1.688')
‘ ‘ ‘ ‘ . to wall. Pipe not shown for clarity.)
| |
\ ‘ ‘ \ \ | Note: Match wingwall bracket to the upper curb bracket size. Wn = Distance from working point to centerline
anchor bolt measured along bottom inside
| WINGWALL BRACKET DETAILS face of wing (feet)
¢ Wingwall ‘ ‘ ‘ ‘ ‘ | Dn = Distqnce from working point to center/ine
anchor X ) pipe runner measured along outside face
bolt (Typ) . ‘ | | | | 4 Pipe 0.D. + ¥" ~of anchor toewall (feet)
| . ‘ < Pw = Wingwall pipe runner length (feet)
‘ ' I uoq b Al 1, pj D. + W Pc = Curb pipe runner length (feet)
‘ ‘ | ‘ | | ‘ L2 I 1% Ty) ‘ = 2 Pipe 0.0. + % K= Constant values for use in formulas
%" Dia hol Slope SL:1 K1 K2
‘ \ | | | | | ‘ | | — &% Dia hole 31 ~ 1.054 ~ 1.826
' ‘ ‘ R ' 4:1 ~ 1031 ~ 1785
. ! \ \ \ \ ‘ = | 6:1 ~ 1.014 ~ 1756
¢ Pipe i | | . ‘ ‘*?i T 4% T T T T i %6 Typ n = Wing pipe runner number
runners ‘ ‘ X ‘ ‘ ‘ ‘ ' ‘ :\w & ‘
| ] ] B 3 ‘ PL % Ty
e e e e e | — : — )
‘ | ‘ :QT | | | | | ‘ \ \ ‘ & ‘L*Q Y6" Dia holes FF@ 6" Dia holes
. | i DI Working
¢ Toewall | — ! e point (Typ) SIDE VIEW ELEVATION
| anchor bolts ! 6" Min, 1'-6" Max D2 e for the brack
. Note: Match upper and lower brackets, except for the brackets used with non-
2'-0" Min| Eq Spa ~ J_ Eq Spa ~ 2'-0" Min ~2'-6" Max Eq Spa ~ J_Z‘—O” Min sliding pipe runners, to the required pipe diameters as shown in the table.
T N - == 0" M ==
3-0" M 2-0" M 2'-0" Min 3 0" M
ax 5 6" Max 26" Max ax UPPER AND LOWER BRACKET DETAILS
PIPE RUNNER PLAN
‘ ¢ 5% Dia through SHEET 2 OF 3
¢ % Di ‘ hole (oriented 90° ¢ Pipe ® _
a through o o p g Bridge
%O/Z (at upper gend Single %" Dia @ Trim pipe gn;yopr (;f/%egovrvith \ to slotted holes) Trim pipe . Division
\ of pipe runner) ( inspection hole ¢ Pipe (as <hown Srghor pibes witl =T_ __________ as shown ITexas Department of Transportation Standard

3%

5° Typ (10° for

- — Tl WITH FLARED WINGS

%" Dia ‘ b 2 o

(tlzhrough hole / 4 % through hole than 3 72') FOR 0° SKEW BOX CULVERTS
9

o AR ‘ — SAFETY END TREATMENT

g g

] TYPE I ~ CROSS DRAINAGE

Non-sliding pipe runner

Pipe runner length ~ Pc or Pw

Note: Pipe diameter required 3-0" length 3-3" or less
for curb pipe runner is also SETB'FW'O
used for wingwall pipe runner. Note: Pipe size is the same as required for curb pipe FILE: CD-SETB-FW0-20.dgn o GAF ‘M CAT ‘DW TXD0T ‘M TxDOT
runner. Adjust the corresponding lower bracket accordingly. ©Tx0or February 2020 o Teecr o P
PIPE RUNNER DETAILS ANCHOR PIPE DETAILS NON-SLIDING PIPE RUNNER DETAILS 3544/04]  Xxx SH 211
DIST COUNTY SHEET NO.
SAT MEDINA 53




DISCLAIMER:

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

TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this standard is governed by the "Texas Engineering Practice Act."
FILE: P:\300\04\43\ORD\4-Design\Plan Set\S05-Drainage\5-Standards\CD-SETB-FW0-20. dgn

51:43 PM

4

DATE: 5/29/2025

Culvert Station Lc L1 L2 D1 L3 w1 L4 L5 Curb Pipe Longest Shortest Non-Sliding Curb, Wing, and/or 3'-0" Anchor
and/or Creek name Runner Wing Pipe Wing Pipe Wing Pipe Non-Sliding Pipe Runners Pipe
followed by applicable end (Pc) Runner Runner Runner
(Lt, Rt or Both) Overall Overall Overall (Pw) (Pw) (if applicable) Size Total Size Total
No. Spa at Length No. Spa at Length No. Spa at Length Length (3",4" Length (2",3" Length
(Ft) (Ft) Spa (Ft) (Ft) (Ft) Spa (Ft) (Ft) (Ft) Spa (Ft) (Ft) (Ft) No. (Ft) (Ft) (Ft) (Ft) or 5") (Ft) or 4") (Ft)
STA 445400 (Both) 9.33 0.50 4 2.083 8.333 3.00 2 1.30 2.60 NG NG NG NG NG NG NG NG N/A NG NG NG NG NG
B (Typ) Lc
Quantities shown are for one structure
| end if Lt or Rt. Quantities shown are
J J for two structure ends if Both.
f f @ If the outermost wing pipe runner is
= I = a non-sliding pipe runner, consider the
>< next outermost wing pipe runner as the
H— Culvert curb to shortest.
inside face of wing
9 working point (Typ) x SPECIAL NOTE:

B———==

—

QkAnchor toewall to

inside face of wing L
working point (Typ)

L1

6" Min

1'-6" Max

Curb pipe

runnef —— =

Longest wing

pipe runner

Shortest wing

pipe runner @

L1

6" Min
I'-6" Max

\
L3 |
-

b1 L2 L3 e
20" Min ' Eq Spa ~ Eq Spa ~ Eq Spa ~ 20" Min!
3-0" Max 2'-0" Min 2'-0" Min 2'-0" Min 3'-0" Max
2'-6" Max 2'-6" Max 2'-6" Max

PIPE RUNNER LAYOUT

This tabular sheet is to be filled out by the
culvert specifier and provides information
for the construction details and quantities
of pipe runners.

An Excel 2010 spreadsheet to assist in completing
this table can be downloaded from the Bridge
Standards (English) web page on the TxDOT web
site. The completed sheet must be signed,

sealed, and dated by a licensed Professional
Engineer.

Note that the tabular quantities are given
for estimating purposes only. It is likely
that these quantities will change due to
field conditions. Therefore, all dimensions
must be verified by the Contractor in the
field prior to fabrication of the safety end
treatment components.

SHEET 3 OF 3

=t

I Texas Department of Transportation

Bridge
Division
Standard

SAFETY END TREATMENT
WITH FLARED WINGS

FOR 0° SKEW BOX CULVERTS
TYPE I ~ CROSS DRAINAGE

SETB-FW-0

FILe: CD-SETB-FW0-20.dgn ow: TXDOT [ck: TxDOT [ow: TxDOT _[ck: TxDOT
©rxpot February 2020 CONT | SECT Jo8B HIGHWAY
REVISIONS 3544| 04 XXX SH 211
DIST county SHEET NO.
SAT MEDINA 54




TRAFFIC SIGNS

LEGEND TYPE KEY QTY | SQFT
(alm rd] SEE SO | 2 |165
SIGNING
SH 211 DETAILS 5l 1 6. 75
R3-8LR
YW 367 230 [S3] 1 7.5
ONLY | ONLY
R3-5R
(30" x 36" | 4 ! 7.5
ONLY
LEFT TURN
YIELD R10-17T
ON FLASHING " " 1 .
fuisH (36" x 42") 10.5
ARROW

1T1.LUMINAIRES ARE SHOWN ROTATED FOR CLARITY PURPOSES ONLY;

5. NEATLY CAP/COIL ALL WIRES AND CABLES IN GROUND BOX OR AT TERMINATION.

6. SIGNAL OPERATION WILL BE MONITORED AFTER CONSTRUCTION AND MODIFIED AS NECESSARY.

7. 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.

8. CONTRACTOR SHALL CONNECT FIELD WIRING TO CONTROLLER.
SIGNAL HEADS SHALL HAVE A MINIMUM OF 19.0 FEET CLEARANCE ABOVE ROADWAY SURFACE.

CONDUIT SEPARATE FROM THE SIGNAL CABLE.

TRAFFIC SIGNAL
1
(%]
w
(&}
<t
[
SN
(=)
S|a
-
O | >
HE
o
a | >
= 8 !
<
(<))
3
3
a
Q
o
n.l
m
<
3
o
o
2
L
o
c
>
%
~
0
a
Y
B
2
&
(=]
3
©
(%)
5| notes:
T
c
)
g APPROVED BY TXDOT PRIOR TO CONSTRUCTION.
§ OF THE FOUNDATION.
S
m
<t
3
S
o
=)
)
a
gl o.
2| 10.TRAY CABLE SHALL BE RUN IN 2"
< INTERSECTION.
Fi
Q

3. AN ADDITIONAL 2" SCHEDULE 80 PVC SHALL BE INSTALLED AT EACH POLE FOUNDATION STUBBED OUT 2’

STUB OUTS SHALL BE APPROPRIATELY CAPPED BELOW GRADE FOR FUTURE USE.

4, 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.

©
DS
\ N
N
~

11—\ — N ] S M M) W] M m— ) m— ) —

)
®

GALM RD

POSTED SPEED 40 MPH

1. CONTRACTOR TO POTHOLE SIGNAL POLE LOCATIONS NEAR UNDERGROUND UTILITIES PRIOR TO INSTALLING POLE FOUNDATION.
2. LOCATION OF TRAFFIC SIGNAL POLES, CONTROLLER ASSEMBLIES, AND ELECTRICAL SERVICE SHALL BE VERIFIED AND

FROM THE FACE

ORIENT THEM TO PROVIDE OPTIMAL LIGHTING AT THE

12.CONTRACTOR SHALL REMOVE EXISTING STOP SIGNS WHEN TRAFFIC SIGNAL BECOMES OPERATIONAL.

13, CONTRACTOR SHALL FURNISH AND DELIVER TS 2 TYPE 2 CONTROLLER CABINET AND ASSEMBLY TO TXDOT SIGNAL SHOP FOR
PROGRAMMING AND TESTING TWO WEEKS IN ADVANCE PRIOR TO CONTRACTOR INSTALLING EQUIPMENT IN THE FIELD.
COORDINATE DROP OFF AND PICK UP WITH THE SIGNAL SHOP AT 210-731-5143.

14, CONTRACTOR SHALL REMOVE AND DELIVER ANY EQUIPMENT DEEMED SALVAGEABLE TO TXDOT SIGNAL SHOP LOCATED AT NW
LOOP 410 SAN ANTONIO TEXAS 78229. CONTACT THE SIGNAL SHOP AT 210-731-5143.

AINO

CONTRACTOR SHALL CONTACT
DIGTESS @ 1-800-DIG-TESS OR
TEXAS-811 FOR UTILITY LOCATION
AT LEAST 72 HOURS PRIOR TO
BEGINNING CONSTRUCTION

LEGEND

EQUIPMENT ID

CABLE RUN ID

SIGNAL P
u o CAUTION: € NAL POLE
THE CONTRACTOR IS SPECIFICALLY CAUTIONED
THAT UNDERGROUND UTILITIES INCLUDING GAS » VEHICLE SIGNAL HEAD
ARE KNOWN TO EXIST IN THE VICINITY OF THIS
WORK. CONTRACTOR SHALL CALL FOR LOCATES = MAST ARM SIGN
PRIOR TO BEGINNING WORK AND SHALL EXERCISE
: Jl CAUTION WHEN INSTALLING SIGNAL EQUIPMENT STREET NAME SIGN
INCLUDING POLE FOUNDATIONS AND CONDUITS
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S N I ————————— CONDUIT (BORE)
T - GROUND BOX
1" (19 I
\
3 o - TXDOT CONTROLLER
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CONDUIT AND CONDUCTOR SCHEDULE POLE SCHEDULE
e 0[@o[0] @ | ® | ®@ | ® | @ | ® | © e ol o 6
CONDUIT SIZE IN INCHES 2| 21 2 3 sl 23232323213 2]3]-¢2 SOLE TVPE va-s0 T swr-so | v so
NUMBER OF CONDUITS 1 1 1 2 2] 1] 211 1 1] 2 | 1 12 ] 1 POLE FEIGRT FT) " % %
LENGTH OF RUN (FT) 25 50| 25 | 80| 80 [140[140] 10| 10] 70| 70| 20| 20| 140]140] 20| 20 VAST ARV LENGTH FT) 20 a "
TRENCH (T)/BORE (B)/RIGID
OVERMEAD (o) VETALIR) o 1|1 T Bl s ||| T|T|B|B| T T|T|T|T1T]|T LUMINAIRE (YES/NO) YES YES YES
CABLE CIRCUIT NUMBER OF CONDUCTORS ILSN ARM LENGTH (FT) NZA NZA NZA
#6 XHHW (SOLID) 120 POWER HOT ! FOUNDAT [ON TYPE 36-A 36-A 36-A
120 POWER COMMON 1 FOUNDATION DEPTH (FT) 13 13 13
%6 BARE (SOLID) BARE BOND GROUND 1 1 2 | 2| 1| 2 | 1 1 1| 2 | 1 1 1T 2 | 1] 1| 1 CABLE CLRCULT NUMBER OF CONDUCTORS
[%2]
7 COND. %12 AWG S LONALS 2 f’] & f ! : ! 1 1 ! #6 BARE (SOLID) BARE BOND GROUND 1 ] 1
TYPE "A", STRANDED - = = —— ] ] ] > p 5 > ]
;
@ 7 COND. #12 AWG
POLE C a 1 1 1 ND, SIGNALS P 4 2
4 COND. #12 AWG a TYPE "A", STRANDED
TRAY CABLE LUMINAIRE POLE D 2 1 1 1 1 P 2.5 : 3
o i e S B e '
” 4 COND. #12 AWG
RPDD POLE D | w 1 1 1 1 TRAY CABLE LUMINATRE POLE 0 !
POWER & DATA CABLE POLE E o 1 1 1 POLE E 1
(&)
RADD ﬁgtﬁ E : ; ' 1 ] POLE c 1
RPDD POLE D i
ETHERNET CABLE CCTV CAMERA POLE C 1 ! 1 POWER & DATA CABLE POLE E "
POLE C 1
RADD
PROPOSED ELECTRICAL SERVICE e L ]
ETHERNET CABLE CCTV CAMERA POLE C 1
. . . Service Service Safety Main Ckt. | Two - Pole Panelbd/ Branch Branch
Sg.',?/?;';'%[) DescrEil(?ﬁg;\I c(g(leeSEBV(ng)e_ 14y | Conduit | Conductors | Switch |Bkr. Pole /| Contactor | Load center | Circuit No. | Ckt.Bkr. |Circuit LKoVoAd
P Size No. /Size Amps Amp Amps Amp Rating Pole / Amps Amps
1-2" 3/%6 N/A 2P/70 30 100 A (Signal) 1P/50 40 6.7
ELEC. SERV. TYPE D
TL- (120/240) 070 (NS) AL (E) TP (0) B (Lum 1P/20 8
DESIGN
St ",
POLE & EQUIPMENT INFORMATION £
1D DESCRIPTION/ATTACHMENTS NORTHING EASTING FND. ELEV 2 BRANDON BOEIME % %
3% 144815 SG
& PROPOSED CPS ENERGY METER WITH TXDOT TYPE D SERVICE N/A N/A N/A ) 4,/fi,'.5/2026
"alONAL O BRANDON BOEWWE, P.E.  DATE
INSTALL TxDOT TRAFFIC SIGNAL CABINET ON CONCRETE FOUNDATION WITH COBALT ECONOLITE CONTROLLER AND TxDOT COMMUNICATION /A N/A /A
PACKAGE APPROVAL
(©) | INSTALL 30 T SMA-80, 40 FT MAST ARM ON 13 FT DRILLED SHAFT FND (36-A) WITH ONE LUMINAIRE, ONE RADD, ONE RPDD, ONE CCTV, | 3714240, 0 2029871. 0 '-CERVOEW'-N Vz)F/
ONE STREET NAME SIGN, ONE R3-5R SIGN, ONE DAMPING PLATE, AND TWO VEHICLE SIGNAL HEADS AS ILLUSTRATED . . ROAD
LEVEL W /
INSTALL 30 FT SMA-80, 44 FT MAST ARM ON 13 FT DRILLED SHAFT FND (36-A) WITH ONE LUMINAIRE, ONE RPDD, ONE STREET NAME SIGN
O ONE R3-8LR SIGN, ONE DAMPING PLATE, AND THREE VEHICLE SIGNAL HEADS AS ILLUSTRATED | 13Tnacsr. T 2029942. 4 CR%V':DOF
() |INSTALL 30 FT SMA-80, 36 FT MAST ARM ON 13 FT DRILLED SHAFT FND (36-A) WITH ONE LUMINAIRE, ONE RADD, ONE STREET NAME SIGN,| 13714385, 2 2020888, 1 '-CERVOEW'-N ‘%F/
ONE R10-5 SIGN, AND FOUR VEHICLE SIGNAL HEADS AS ILLUSTRATED . . ROAD

SIGNS SHALL BE ATTACHED TO POLES AND MAST ARMS AS SHOWN ON PLANS.
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(TYP)

19’ MIN

OR AS DIRECTED
BY THE ENGINEER

36° MAST ARM [

NOTES:

1. CONTRACTOR SHALL POTHOLE SIGNAL POLE LOCATIONS NEAR UNDERGROUND UTILITIES PRIOR TO INSTALLING POLE FOUNDATION.
2. MINIMUM CLEARANCE OF 10’ RADIUS FROM NEUTRAL, PRIMARY,

NORTHBOUND SH 211
NOT TO SCALE

LUMINAIRE

LUMINAIRE

/—CCTV

;(/’RPDD

40° MAST ARM

' MIN (TYP)
OR AS DIRECTED
BY THE ENGINEER

19

MIN (TYP)

19’
OR AS DIRECTED

BY THE ENGINEER

LUMINAIRE

44" MAST ARM

SOUTHBOUND SH 211
NOT TO SCALE

SIGNAL EQUIPMENT AND EXISTING OVERHEAD ELECTRICAL LINES.

3. ALL SIGNAL HEADS SHALL HAVE BACK PLATES.
4. SEE "SINGLE MAST ARM ASSEMBLY" (SMA-80),

STANDARDS FOR SIGNAL POLE AND MAST ARM DETAILS.

5. SEE "TRAFFIC SIGNAL POLE FOUNDATION" (TS-FD)

STANDARD FOR DRILLED SHAFT DETAILS.

6. SIGNAL HEADS SHALL HAVE A MINIMUM OF 19 FEET CLEARANCE ABOVE ROADWAY SURFACE.

GALM RD
NOT TO SCALE

OR SECONDARY SHALL BE MAINTAINED BETWEEN PROPOSED TRAFFIC
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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 stondard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

3:38:23 PM
FILE: P:\300\04\43\ORD\4-Design\Plan Set\S08-Traffic\S8.1-Signals\84-Standards\ts-fd. dgn

DATE: 5/30/2025

Anchor Bolt Length

FOUNDATION DESIGN TABLE NOTES: FOUNDATION SUMMARY TABLE [©)
REINFORCING EMBEDDED DRILLED_SHAFT ANCHOR BOLT DESIGN FOUNDATION @ Anchor l?olf design deyelops the @
FDN DRILLED STEEL LENGTH-ft(4), , 1 DESIGN fOUndG*jOn capacity given under AVG. DRILLED SHAFT LENGTH
TYPE | SHAFT TEXAS CONE PENETROMETER| ANCHOR | £, | BOLT Loap @ TYPICAL APPLICATION Foundation Design Loods. LOCATION | N | FON | NO- (FEET)
DIA | VERT SPIRAL blows/ft BOLT | (kaiy| CIR [ANCHOR TMOMENT[SHEAR . ) IDENTIFICATION TYPE
BARS | & PITCH[ g 15 40 DIA o1a |TYPE | k-f+ |Kips (@ Foundation Design Loads are the /1. EA 24-A[30-A | 36-A] 36-B | 42-A
= ol ; al lowable moments and shears at
24-A 24" 4-#5 |#2 ot 12" 5.7 5.3 4.5 Y 36 |12 3" 1 10 1 ngiig?:egole, pedestal mounted the base of the structure. POLE C 10 |36-A| 1 13
- . . POLE D 10 [36-A| 1 13
30-A 30" 8- #9 [#3 at 6" | 11.3 10.3 8.0 1Y 55 17" 2 87 3 |Mast arm assembly. (see Selection Table) @Foundchons may be listed separately
Mast arm assembly. (see Selection Table) or grouped gccording to similority POLE E 103674 1 13
36-A 36" 10- #9| #3 at 6"| 13.2 12.0 9.4 1 Y, 55 19" 2 ; . . N R of location and type. Quantities are
Va 131 5 130 strain pole with or without luminaire. for the Contractor’s information only.
Mast arm assembly. (see Selection Table) @
36-B 36" - vl 15.2 13.6 10.4 2" 55 21" 2 7 Strain pole taller than 30’ & strain Field Penetrometer readings at a depth
12- #9|#3 ot 6 190 pole with mast arm of approximately 3 to 5 feet may be
B J ft | ths.
42-A 42" [14- #o|#3 at 6"| 17.4 | 15.6 | 11.9 | 2 Va" | 55 | 23" | 2 271 9 |Mast arm assembly. (see Selection Table) used to odjust shaft lengths
@ If rock is encountered, the Drilled
Shaft shall extend a minimum of two
diameters into solid rock.
FOUNDATION SELECTION TABLE FOR STANDARD MAST Troffic Signal Pole @Egcénlw?cl) Igggg:\goi2+I?grs‘i%2rTg$rl‘grore
Wl I
ARM PLUS TLSN SUPPORT ASSEMBLIES (ft) penetrometer values. Round to nearest
FDN 30-A FDN 36-A FDN 36-B FDN 42-A foot for entry into Summary Table.
=~ MAX SINGLE ARM LENGTH 32’ 48’
ES 24" X 24’ E ANCHOR BOLT & TEMPLATE SIZES
e 28" X 28’ o BOLT |@wBoLT| ToP |BOTTOM | BOLT Rz -
I‘/’ MAXIMUM DOUBLE ARM 32 X 28 32’ X 32° 3 IN. LENGTH | THREAD | THREAD | CIRCLE
&g LENGTH COMBINATIONS 36 X 36 : o - = — 2y T 5%
Q= 40" X 36° o7 1 " 3 4" 6" 2" 17" 0" 7
44 X 28° 44" X 36’ w 1 _’y4-- 37 -10" 7" 4 |/2-- 19" 11 |/4.. 7 3/4..
o
P MAX SINGLE ARM LENGTH 367 44’ o 2" 4 -3" 8" 5" 21" 12 Yo" 8 o
%S 24" X 24° Z 24" | 4 -9" 9" 5" 23" 13 %" 9'%"
a3 a j
aa 28" X 28 =) @ Min dimensions given,
| MAXIMUM DOUBLE ARM 32 X 24’ 32 X 32' longer bolts are acceptable.
oo LENGTH COMBINATIONS 7 7
=z 36" X 36 Use average N value over
g= 40" x24’ 40° X 36’ the top third of the TOTAL DRILLED SHAFT LENGTHS 39
= 747 x 36 embedded shaft. .
Ignore the top 1° of soil. Condui+ ‘
EXAMPLE: GENERAL NOTES:
. . . Steel Template
1. . " .
ggtASggghsgggégg xénilosgeggz gggng?L;on Span Wires g with holes '/)6 greater Design conforms to 1994 AASHTO Standard
another arm up to 28’ . than bolt diameter Specifications for Structural Supports for
kr‘:'m"?g':?onol) Highway Signs, Luminaires and Traffic
; ! > 1 7o,
2. For 100mph design wind speed, foundation 1 P o Spiral Signals and interim revisions thereto.
36-A can support o single 36° mast arm. Egggroggggr tigcl)‘rs +°7. Rginforcging steel shall conform to Item 440,
'é4" thk. n;in. locations Lsing %3 Vvertical "Reinforcing Steel".
ircular Steel —! Sway Cable Anchor bol+s to be bar or #6 copper Bars
H > te shall | e,
Top TemplcrreU Heavy Hex E approximately orien+ed_ ‘“ﬂﬁer; MeChﬂn:?oé oL it Cirole Concrete sha be Class
ol G Nut (Typ) € so that two bolts are in E?S+Zg cf)oi zogcre‘rz " Diameter Threads for anchor bolts and nuts shall be
o|? 2 Flat Washers S tension from the Span encasement | rolled or cut threads of 8UN series up to 2"
s per Anchor Bolt - Wire loads. . in diameter or UNC series for all sizes. Bolts
< M and nuts shal |l have Class 2A and 2B fit tolerances.
7: Va" to Yp" of Galvanized nuts shall be tapped after galvanizing.
bolt shank shall kel "o .
R . O Anchor bolts that are larger than 1 in diameter
TYPICAL STRAIN POLE prgjsci above gb shal | conform to "alloy steel" or "medium-strength
d ASSEMBLY concrete 00 mild steel" per Item 449, "Anchor Bolts". Anchor
? .E-c—» bolts that are 1" in diometer or less shall conform
= c 7 o - . ke to ASTM A36. Galvanize a minimum of the top end
8 Gyl - =9 = (-,:é;glf'cl,fg steel S thread length plus 6" for all onchor bolts unless
= §9lE Type 1 (] M gl M (Tem ) %o otherwise noted. Exposed washers and exposed nuts
] porary 2 . i -
o _'E = = Type 2 F’Xec/ \c')*- shal Idbe golys:n%id. ‘A“I“IS go(lsv?mz!ng shall be in
b i I ..
S efl, x N Crom | Arm Lengsr, Conduit (See Layout oz accordance wi em , "Galvanizing
c8le R=d— 3 . i} sheets for diameter. ) Templates and embedded nuts need not be galvanized.
o |2 4 ThA"CK':'eSS : . ILSN Orient ags directed by Lubricate and tighten anchor bolts when erecting the
- |Q il ﬁ“l asz4 (inch) min. S 1 the Engineer. 1 or 2 structure in accordance with Item 449, "Anchor Bolts".
o upporting P required) []
&) ¢y Arm Luminaire F Anchor €
. ) Arm (optional) | ﬁB I+ k=
1 5" Min I [ © Cl~
2TSides }CED vertical Bars (See B fg_ir"cf'o" gL g
Circular Steel Bottom Template (Typ) o Design Table for size L ce >
(Omit bottom template ‘ © & number). 2 Template &|° I Texas Department of Transportation
for FDN 24-A) o T 9|, Traffic Operations Division
o n
HOOKED ANCHOR NUT ANCHOR c _ Lg
(TYPE 1) (TYPE 2) t —] ° o5
3 Spiral, 3 flat turns 3 S TRAFFIC SIGNAL
= top & 1 flat turn oo
ANCHOR BOLT ASSEMBLY ) bortom (Sos DeSTgn /¢< 3|3 POLE FOUNDATION
£ Table for size & pitch) e~
h - 5
© - " :
‘, . ritiea 15 TS-FD-12
. > Vertical bars may rest Shaft Dia |
8:‘Lﬁnihgn??ggdbgrl’:\sd?:;2(‘??820‘:‘0 - on bottom of drilled hole : ©TxDOT August 1995 DN: MS ‘CK' JsY ‘DW' MAO/MMF ‘CK'JSY/TEB
U materiol is fi " : . : :
ensure that two bolts are in TYPICAL MAST ARM L 1[0 rgg zg'sherzs 'rm enoug _ELEVATION REVISIONS oo T o Ty

tension under dead load.

ASSEMBLY concrete is ploced.  FOUNDATION DETAILS 354404 x| S i1

DIST COUNTY SHEET NO.

SAT MEDINA 58




No warranty of any

TxDOT assumes no responsibility for the conver-

sion of this staondard 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".
FILE: P:\300\04\43\ORD\4-Design\Plan Set\S08-Traffic\S8.1-Signals\84-Standards\sma-80. dgn

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

3:38:24 PM

DATE: 5/30/2025

Arm ROUND POLES POLYGONAL POLES
n Foundation HIPP PART T
Lenot Ds Dio Dy D3 @ thk Py Dig Dz D30 @ Thk U'rypel SHI ING S LIS
ft. in. in. in. in. in. in. in. in. in. in. Ship each pole with the following attached: enlarged hand hole, pole cap, fixed-arm
20 10.5 7.8 7 6.3 179 1.5 8.5 7.7 6.8 179 30-A connection bolts and washers and any additional hardware |isted in the table.
24 1.0 8.3 7.6 6.8 179 12.0 9.0 8.2 7.3 . 179 30-A 30’ Poles With Luminaire 24' Poles With ILSN 19’ Poles With No
28 1.5 8.8 8.1 7.3 179 | 12,5 9.5 8.7 7.8 179 30-A Nominal| Above hordwore plus: One Luminaire and No ILSN
32 | 12.5 9.8 9.1 8.3 | .179 | 12.0 9.0 8.2 7.3 | .239 30-A Lengin | (o fwo 1TIILSN attoched) Ao ony wa$ . e o
36 | 12.0 9.3 8.6 7.8 | .239 | 12.5 9.5 8.7 7.8 | .239 36-A Simplew ¢ Moter clompmon hand hole €€ note above
40 12.0 9.3 8.6 .8 =239 135 105 9.7 8.8 - 239 36-A ft Designation Quantity Designation Quantity Designation Quantity
44 12.5 9.8 9.1 8.3 . 239 14.0 1.0 10.2 9.3 . 239 36-A 20 20L-80 205-80 20-80
48 13.0 10.3 9.6 8.8 . 239 15.0 12.0 1.2 10.3 .239 36-A 24 24L-80 245-80 24-80
Arm ROUND ARMS POL YGONAL ARMS 28 28L-80 285-80 28-80
Length L, '?1 D.2 @:rhk Rise L, D'I @ D, @ . thk Rise 32 32L-80 325-80 32-80
ft. ft. in. in. in. ft. in. in. in. 36 36L-80 1 365-80 36-80
20 19,1 6.5 3.8 L179 1°-9" 19,1 7.0 3.5 L1179 1-8" 40 40L-80 1 405-80 40-80
24 23.1 7.5 4.3 179 17-10" 23.1 7.5 3.5 179 1°-9" 44 44L-80 1 445-80 44-80
28 27.1 8.0 4,2 . 179 17-11" 27.1 8.0 3.5 . 179 17-10" 48 48L-80 485-80 48-80
32 31,0 9.0 4.7 179 2'-1" 31.0 9.0 3.5 . 179 2'-0"
36 35.0 3.5 4.6 179 2 -4q" 35.0 10.0 3.5 179 2 1" Traffic Signal Arms (1 per Pole) Ship each arm with the Iisted equipment attached
40 39.0 9.5 4.1 239 2 -g" 39.0 3.5 3.5 239 2 -3 Type T Arm (1 Signal) Type IT Arm (2 Signals) Type IIT Arm (3 Signals)
44 43. . . . -1t . . . . 2'-6" Nominal
3.0 10.0 4.1 239 2 ! 43.0 10. 0 3.5 239 6 o | con R | Bracket Assembly > Brocket Assemblies
48 47,0 10.5 4.1 .239 3°-4 47.0 11.0 3.5 . 239 2'-9 Length connector and 2 CGB Connectors and 3 CGB Connectors
Ds = Pole Base 0.D. D, = Arm End O.D.
Dio = Pole Top O0.D. with no Luminaire L, = Shaft Length ft Designation Quantity Designation Quantity Designation Quantity
and no ILSN L = Nominal Arm Length
D24 = Pole Top 0.D. with ILSN 20 201-80
w/out Luminaire - 241T-80
D3o = Pole Top 0.D. with Luminaire 24 241-80
D1 = Arm Base 0.D. 28 281-80 2811-80
() Thickness shown are minimums, thicker materials may be used. 32 3211-80 32TTT-80
3611-80 IITL- 1
@ D, may be increased by up to 1" for polygonal arms. 36 36 80
40 40ITT-80 1
I Nominal Arm Length - L | 44 44TTT-80 1
See "Tenon Detail . a8 48111-80
See "Slip Joint Detail" o
( ‘ Luminaire Arms (1 per 30’ pole)
<r D, = Nominal Arm Length Quantity
4 /\\ 8’ Arm 3
Mast arm
Note: The arm shall be fabricated straight with ' connection-
the unloaded rise measured as shown. See Sheet . .
"MA-C" ILSN Arm (Max. 2 per pole) Ship with clamps, bolts and washers
TRAFFIC SIGNAL ARM Nominal Arm Length Quantity
N Lumingire Arm - 7" Arm
(Fixed Mount) See Sheet "Lum-A"
9’ Arm
See Sheet"MA-D"
R-‘De-roi I A
hD30 Anchor Bolt Assemblies (1 per pole)
I See Anchor Anchor Each anchor bolt assembly consists of the following:
ILSN Arm Connection- Sheet - Bolt Bolt Top and Bottom templates, 4 anchor bolts, 8 nuts,
See Sheet "MA-C(ILSN)" Nom Arm Lgth YH “MA-D" c Diameter Length Quantity 8 flat washers, and 4 nut anchor devices (Type 2)
. \(8’) B Detail o 1, 3 4" per Standard Drawing "TS-FD".
Nominal Arm Length - L | B or C © 2
- T 3 . _ " 3
A A See Sheet ) 1 Y 3°-10 Templates may be removed for shipment
" " o .
3.0 Bracket 30" Erocke’lr 30" SNS n £
Assemb | ssembly d
__feey ey T lpasost] Jf | &
e T AWLU%&S“""‘“M*"TﬂA—ﬂE =
I ) o = | =
A | 2 5| 7| 2 SHEET 1 OF 2
© |3 Threaded Coupling for R ; ‘ - =l ol E
K g @CGB connecfgg 'n9 Traffic Signal Arm ‘ 2l 2 € = 5 g
=< See "ARM COUPLING DETAILS" 36 Sheef "MA-D gl 2| 2 = Texas Department of Transportation
é @ Sheet 2 of 2 Detail D,E or F ‘ § 5| - > I Traffic Operations Division
=z ‘ 2 © R
Q 3153 TABLE OF DIMENSIONS "A™" | EI: = M v TRAFF I C S I GNAL
>|%5 [Arm Length [ 24’ | 28° | 32° | 36' | 40' | 44’ | 48’ 1 ool € SUPPORT STRUCTURES
&lg |Arm Type IT | 10 | 117 [ 12" | 13 ~HE_ -~ 2
S|% [Arm Type X o [ 112 [z [ 12 )/ ‘ ] R SINGLE MAST ARM ASSEMBLY
ols '
[ . i <
; see sneet | o, /| (80 MPH WIND ZONE)
- Crown of Road MA-D ~ K

\ SMA-80(1)-12

SN N N

o TEARVARNYANVARYAY V% 4 ﬁ%\\ ’/ ©TxDOT August 1995 DN: MS ‘cw Jsy ‘DW: WVF ‘CK: Jsy
Foundation MY ANNYA - REVISIONS CONT |SECT Jos HIGHWAY
S Sheet .
STRUCTURE ASSEMBLY II?g_FD?e I::?g 35:14 o z?u(N)iv SHSH?E]T]NO.
SAT MEDINA 59




DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conver-

sion of this staondard 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"
FILE: P:\300\04\43\ORD\4-Design\Plan Set\S08-Traffic\S8.1-Signals\84-Standards\sma-80. dgn
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. 179" thickness
for Tip Section

is permissible

=

L4 - ¥" Dia holes and

Note: A slip joint is
permissible for arms

40’ and greater

in
length. The slip joint

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

disassembled.

SLIP JOINT DETAIL

Y F_gn Min Lap
6'-0" (Min) ~ 11'-0" (Max) equals 1.5
4 9"+ times female
I.D.

2" Sch

40 pipe
6"

1- %" Dia galv A307 bolt.

projection after making

Tack weld nut to thread i
2

joint. Repair damaged
galvanizing in accordance
with Item 445, "Galvanizing".

¥e

TENON DETAIL

Second

Seam Weld is
permitted for
polygonal arms if
Dy exceeds 10"

End Plate %" thick min.
///47 shape to match arm

MA-3

Stainless steel bands (or Cables)

and cast bracket as in "Astro-Brac",
"Sky Bracket" or "Easy Bracket" with
1 " Dia Threaded Coupl ing.

BRACKET ASSEMBLY

longitudinal

MA-1

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

ARM WELD DETAIL

C)BO% Min. penetration
100% pemetration within
6" of circumferential
base welds.

VIBRATION WARNING

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

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

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

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

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

GENERAL NOTES:

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

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

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

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

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

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

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

Ya Coupling

ARM COUPLING DETAILS
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7'-6"t1" (8’ Nominal Arm Length)

9 - 1"

(10" Nominal

Arm Length)

\O‘(*Z‘,-O‘)

2" SCH 40 Pipe

§
Min. straight
length

Removable plastic or

Strut B % "x 2" Min.

8"

Min.

i

straight

‘ length

. 2 3%" 0.D. galvanized metal cap : o
bt g o c 2"3SFH 40 Pipe
sy s Strut 2°-0"t " Min. P 2 %" 0.D.
R | ‘ ol 81 Y
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‘ 0 « ) s Min
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& = 1 %" 0.D.
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8-FOOT LUMINAIRE ARM

10-FOOT LUMINAIRE ARM

¢ /" Dia. A307 Bolts & 2" Dia. A307 Bolfs
2 at 4" c-c each side 2 at 5" c-c each side
4 bolts & 4 lock 4 bolts & 4 lock
washers per clamp washers per clamp
< 8 X
+1 \‘7\ +
f— F ‘L'z’o i—
4 " w &Yy
A Yan O/ Yt e
I =— R ==
. . Q\ ‘ . .
Q
= <§ =
O A ‘ 1/ . 1/,
P 2" Dia. x 1Y, v
A325 Bolt
Clamp N T Clamp (2 per fitting)
R 4" x 6" R 3g x 7" 9
A572 GR 50 A36 Field cut Field cut ]
hole in e hole in H
LA-2 1y A Vs LA-2 pole\ pole\& ;
CLAMP ATTACHMENT CLAMP ATTACHMENT
[~ax Lock Washer [Sax

DETAIL NO. 1
(HALF_SECTION)

DETAIL NO.2
(HALF SECTION)

(2 per fitting)
Arm Simplex

Removable plastic or
galvanized metal cap

223" 1" Min. J
37-0t 5" Mox. (D

)?°(*2°,-O°)

MATERIALS

Pole or Arm Simplex

ASTM A27 Gr.65-35 or A148 Gr.80-50,
A576 Gr.1021 (3), or A36 (Arm only)

Arm Pipes

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

Arm Strut PlofeSCD

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

Misc.

ASTM designations as noted

(D Dimensional Iimits are given to show acceptable

variagtion in design.

All of a Fabricator’s production

of @ particular arm length shall have the same

DIRECT ATTACHMENT
DETAIL

¢ " Dia. Holes- 5" Approx.
13NC Tapped Uy "
Threads SA» £
o "L
Yo" Dia. x 1 Yo" N
A325 Bolt : _
(2 per fitting) / - \
Y a
Smooth — Oy
Lip
Lock Washer
(2 per fitting)
Arm Simplex
2" Dia. Approx.

Pole Simplex

] 7/8-
5" ApPpPOX.

V2"

POLE SIMPLEX DETAIL

LA=3 7 ¢ %" Dli/o. A307 Bolts ¢ lomo
. LA-3 2 at 4 " c-c each side
5/ u o 4
€ %" Dia. A325 Bolts Y6 V6 2 bolts & 4 look i e
2 bolts & 2 lock washers per clamp
washers per clamp UPPER SIMPLEX FITTING UPPER SIMPLEX FITTING
= & N3 A
N : é; H N Vo' Dig. x 1 Vo' Yo" Dia. x 1 " max
PN le - A325 Bolt A325 Bolt
| @ (2 per fitting) (2 per fitting)
N $ (77
d =l &/ N = 1.
1 S/ | ' 2| #
n . " . LiD - i
. o Q —
Zéh [8)60 M S G = removed —| - i
Pipe = © Lip 3 ]
removed—44 Lock Washer Lock Washer 7
Clamp 7 N == Clgmp (2 per fitting) (2 per fitting)
%' x 5 R %" x 6" : ,
%545 G; SO A71% GR 50 v Arm Simplex Arm Simplex V)
LA-2 LA-2 ?LA, Pole Simplex Pole Simplex V"
Vs A a Clamp 3 ‘
(]
A _a I
CLAMP ATTACHMENT CLAMP ATTACHMENT LOWER SIMPLEX FITTING LOWER SIMPLEX FITTING
DETAIL NO. 3 DETAIL NO. 4 -

(HALF SECTION)

(HALF SECTION)

SECTON A-A

SECTON B-B

5n

Approx.

1 %" Dia. Approx.

5 145" Approx.

dimensions within specified tolerances.

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

C)A576 must be suitable for forging and also meet
minimum tensile strength of 65 ksi,
35 ksi,

minimum yield of
and elongation in 2 inches of 22 percent.

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

GENERAL NOTES:

Design conforms to 1994 AASHTO Standard
Specifications for Structural Supports for
Highway Signs, Luminaires, and Traffic Signals
and Interim Revisions thereto. Design Wind
Speed equals 90 mph plus a 1.3 gust factor.
Arms are designed to support a 60 Ib. luminaire
having an effective projected area (actual area
times drag coefficient) of 1.6 sq. ft.

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

Pole

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

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

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

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

g Texas Department of Transportation
I Traffic Operations Division

STANDARD ASSEMBLY

SUPPORT STRUCTURES
ARM DETAILS
LUM-A-12

DRAWINGS FOR LUMINAIRE

ARM SIMPLEX DETAIL
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x Remove portion of
lip on lower mast
arm clamps

D=l
[II;: | [ :;II]
%" Yo"
e g WM |
reads / T
% [ 1%
SRS |
] N
*Smooth |ip 5" Approx.
\\\\\\Q442&27
e
5" Approx.
POLE SIMPLEX DETAILS
3"
o thwwmwwﬁr :
u:i Yo o+ V"

¢ '>2" dia x 6" (6 eq,) A307 bolts
2 @ 4" c-c each section
for A572 Gr50

(5" cc for A36)

(2 nuts, 3 washers, one
lock washer per bolt)

12" clamp

Clamp € '/4" x 6"
A572 GR50 or
3g x 7" A36

LA-3 [I ||
(Typ. both Plate gusset,
gussets) 7 Gage A3e,
2 req’d
LA-2

CLAMP DETAIL

OTHER MATERIALS:

1.

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

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

Nylon insert locknuts shall conform to ASTM A563.

GENERAL NOTES:

1.

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

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

Each simplex fitting shall be supplied with 2 ASTM A325 bolts, Yoin. X 1Ysin. and

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

Design conforms to 1994 AASHTO "Standard Specifications for Structural Supports

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

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

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

Approximately 2 in. diameter hole in upper mast arm c¢lamp.

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

PROJECTION

g Texas Department of Transportation
I Traffic Operations Division

CLAMP ON
FITTING ASSEMBLY FOR
LUMINAIRE MAST ARM

CFA-12
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DARM SIZE A B c N £ conn
1 + DIA
in. in. in.|in.|in. | in.| in. | in.
6.5 L 179 12 9 9 6 1 Y 1
7.5 . 179 13 9 10 | 6 1 % 1
8.0 179 14 | 10| 11 | 7 2 |1V Va
9.0 L1179 16 | 11 13 | 8 2 1 Ya
9.5 L179 17 [ 12| 14 ] 9 2 1 Ya
9.5 .239 18 | 12| 15| 9 2 1 Ya
10.0 239 18 | 12| 15| 9 2 1 Ya
10.5 239 18 | 13 ] 15 | 10 3 1Y
11.0 239 18 | 13 ] 15| 10| 3 |1%
MC-1
Y4or 3g /a" gussets
€ conn. Bolts
(4 total with
1 flat & 1

lock washer

each)

Q- -

€ Pole—ggggggggaq

—

Ya

6]

in

in

2 Y," dia hole

plate

_F')

®
~—— 4" dia hole

pole

® Deburr holes and
offset as shown
for drainage

FIXED MOUNT DETAIL 1

ARM SIZE CONN. BOLTS|PIN BOLTS
D, + A F 'No. [ Do [No.] Dio
in. in. in.| in. | ea. | in. [ea.| in.
6.5 179 12 6 4 1 2 | %
7.5 . 179 14 8 4 1 2 | %
8.0 L1179 14| 8 4 1 2 | %
9.0 . 179 16| 10 4 1 2 | %
9.5 L179 18] 12 4 1] 3 | %
9.5 .239 18] 12 4 1 %] 3 &
10.0 .239 18] 12 4 1 Y| 3 %
R Gap 1" Max
Dia as X x 2" Typ
required 2 : />" Dia
- drainage hole
1 %" Dia
¢ Pin bolt B +hre?Qed
i -B coupl in
pipe and ho’leJ P <
¥%" Dia Sch 80 € Arm

Pipe

25"

(Typ)

(Typ)

3rd Pin

bolt where

required

V}" thick
strap R

%" Dia
pin bolts

(Typ)

Yo" thick
stiffener R

CLAMP-ON DETAIL

1

Connection bolt with
heavy hex nut,

2 flat washers

lock washers.

and 2

Min,
Penetration

CONN
ARM SIZE A B c D E BOLT MATERTIALS
D, + DIA
in in in in in in in in
. . : ° : : : - ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Class 2
70 | 179 [ 1 [ 11 [ 8 [ 8 |1 Yul i Va R o omn  tpore@| A1011 HSLAS Gri50 Class 2, A572 Gr.50 '
7.5 179 | 11 1| 8 8 (1 ¥%[1 or A1011 SS Gr.so@
8.0 L179 | 1 1 | 8 8 2 |1 Y
9.0 L1179 13 13 10 10 2 1 ' Plates O ASTM A36, A588, or A572 Gr.50
10.0 L179 | 13 ] 13 [ 10 | 10 2 |1V Connection Bolts | ASTM A325 or A449, except where noted
9.5 .239 | 13 | 13 | 10| 10 2 |1 Pin Bolts ASTM A325
[ -
10.0 239 |14 [ a1 | 2 Iljz *f : ] ASTM A3 Gr.B, A501,
1.0 | .239 [ 14 | 14|11 ] n | 3 2 2/ Pipe® A1008 HSLAS-F Gr.50, A1011 HSLAS-F Gr.50
1.5 | .239 | 14 ] 14| 11 | 11 3 |1 2
N0 R .
W MC-1 Y6 : . Galvanized steel or stainless steel
Yeor 7g % x Yo - E 7 Misc. Hardware or as noted
1 7" S
-1 ' — e 74 DETAIL A ‘7—< c-2
Vfgf3g %ex@4i>/ ‘ | ~3%" Gussets R 3% M @ ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F,
s \ (top & bottom) MC-3 A1011 HSLAS-F or A1011 SS may have higher yield strengths but
7 3 N P
i1 See "Detail A" ée shall not have less elongation than the grade indicated.
Q . 7 (Opti #1) . ..
o o |58 N\ = —r Option DETAIL B/a @ ASTM A1011 SS Gr.50 material shall also have a minimum
fite) 7 elongation of 18 percent in 8 inches or 23 percent in 2 inches.
. ::l; =« See fDefoil B" Maoterial thickness in excess of those stipulated under A1011 SS
Eiigs Y (Option #2) will be acceptable providing the material meets all other
¢ Conn. Bolts T Arm— ~»% %" Gusset P U - Clamp R A1011 SS requirements and the requirements of this item.
(4 total with
1 flat & 1 lock iii7*447D744A<Mc_2 ol o 5 " Flange B
washer each) ——< : e gl g Yo
! o o H—'ﬂ—
M| o~
|- |-
S| ©
R P
= | o
- +—2 14" dia hole i :,
| | inpole & plate I 3, ; = Min. 85%
‘ | L/i © Deb holes and B Penetration
eburr holes an ] ] except
€ Pole —+ offset as shown Arm——= Arm——e "Clogp-on
for drainage Detajl 3"
FIXED MOUNT ARM CLAMP-ON ARM
FIXED MOUNT DETAIL 2 ARM BASE WELD DETAILS GENERAL NOTES:

Clamp-on details are used for the second arm on dual mast arm
assemblies. A Maximum 1 '5" wide vertical slotted hole shall be
cut in the front clamp plate to facilitate drainage during

ARM SIZE A F T CONN. BOETSPIN BOETS ARM SIZE A F CONN. BOETSPIN BOETS galvanizing. The slot shall be centered behind the arm and shall
1 * No. | Dia |No.| Dia 1 * No. | Dia |No.| Dia be no longer than the arm diameter minus 1"
in. in. in.| in. | in. | ea. | in. |ea.| in. in. in. in.| in. | ea. | in. |ea.| in.
7.0 179 | 12 5 A 4 Y, | 2 | % 6.5 179 12| 6 4 1 2 | % Fixed mount detoils are used for single most arm assemblies
7.5 179 12 P Y, 2 ¥, 2 | % 7.5 170 14 s 2 ] 2 % and for the first arm on dual mast arm assemblies.
8.0 L179 | 14 8 a 4 Val 2| % 8.0 179 14| 8 4 1 2 | % Where duplicate parts occur on a detail, welds shown for one
9.0 179 16 10 A 4 1 2 | % 9.0 179 16 10 4 1 2 % part shall apply to all similar parts on the detail.
109 179 118 110 % 4 ! 2 % 9.5 179 18] 121 6 ! 3| % Pin bolts are required to prevent rotation of clamp-on arms
5 5, i Ui \% i -
9.5 .239 [ 18 | 10 1 6 1 3| % 9.5 .239 18 12| 6 1 3 % under design wind forces.
10.0 .239 [ 18 |10 1 6 1 3| % 10.0 . 239 18] 12| e 1 31 %
% Gap,= 2T max. NOTE:
2 T 2" - O Pin bolts shall be A325 with threads excluded
. — “*T T MC-2 /" U-Strap, Grade 50 from the shear plane. Pin bolt and %" dia pipe
Dia as ™) T ow e shall have ¥ " dia holes for a 4" dia galvanized
required ) = e R=T V2 dia /" dia drainage hole cotter pin. Back clamp plate shall be furnished with
drainage hole a ¥" dia hole for each pin bolt. An g “ dia hole
) == 15" Dig Y 1 4" Dia for each pin bolt shall be field drilled through
7/ 2 ¥ +hreaded the pole after arm orientations have been
Yo -/ threaded 7% - T approved by the Engineer.
3 U - coupling . . i coupling
€ Pin bol‘r,J + € Pin bolt, )
pipe & hole N 444? pipe & hole
¥," dia & Ya" dia .
85% Sch 80 Pipe “—€ Arm Sch 80 Pipe y
A -
3rd bol+ Min. 85% 3rd bolt Grade 50 Required ‘
where Penetration f';g:?re q Texas Department of Transportation
required I Traffic Operations Division

2 Y

Pin Bolt

CLAMP-ON DETAIL 2

Fk@ Pole

Connection Bolt with

hex nut,

&

2 flat washers

2 lock washers

=

2 Y2 Y

}

Pin Bol+t

FF’Q Pole
CLAMP-ON DETAIL 3

3%" gusset R

Connection Bolt
with hex nut, 2

flat washers %

lock washers

STANDARD ASSEMBLY
FOR TRAFFIC SIGNAL
SUPPORT STRUCTURES

MAST ARM CONNECTIONS

MA-C-12
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Zinc die cast or
Alum. or Galv.
Cap with min. of 3 D30

Metal

LS

30 -0"

set screws \T
‘ ~ m
¢ Clamp

Lumingire Arm

DETAIL A

(for pole with

See Detail

hanging wire

luminaire)

3%" dia Hook for

F for
alternate Pole Cap

Y/a

-

Vax %

2" dia Pole
+hreoqed Handhole
Coupling Frame
~ NPSL
. threads
Pipe
Plug
Pole yi

POLE COUPLING DETAIL

Ye "

|

DETAIL G

SECTION X-X

Opening for access compartment shal l

Access

Back plate égﬁgﬁffmem Back plate Compartment
A h /
I/B I J‘_/
1 . l(
i /4"$ _ |/4"$77
g g Ve T N M }<h"
N i )
e } ':/4" ilj?_”\ /Ksee betort Round Pole Polygonal Pole
bowt ‘\ o MD-4
log/) %;Uqr;q Vax T DETAIL J
§ Tab and
slot

Ring, %" x 2 /2" ASTM A572 Gr 50

7. . Back plate
%" dia Hook see Detall G be no more than Y inch wider than Vo' x 4" x 17-6 %"
for hanging wire () for Handhole Weld the access compartment ifself. steel strip M-1020 or sheet A-569
Zinc die cast See Detail F for \\\\\\
| ‘E/‘E/ Gof amx  or o e e Hook ¥ Burndy #KC22J12T13 7 T i
6" 1.D. Galv. Metal Cap g" dia Hook for urndy # , 7 _l
3As| N E— \: . Honéhgle with min. of hanging wire Blackburn TTC, MD-5 //////” | 12 circuit 600 volt )
: 3 set screws ,//»Of approved equal. compression Type HD terminal block
= e — g S R
Bolt or :
: Screw
- Clamp-on arm . p #8-32
- = 4 e - See Detail A Von s Split lockwasher, mtg. holes ™ Phil. Pan HD. scres, #8-32 x 14"
for ILSN i 1/a" dia h
O \\\g for regular 1-Bolt = 5" stainless for optional self-tap Type "F", stainless steel
o o Handhole Frame . Pole Cop & Nut — 6 circuit (4 req’d)
%'x 2" Min. LT \ U terminal s
D ~ ’ = gién?:;; /2 13NC block Q— 2
| _?
DETAIL B, . . DETAIL C SECTION Y-Y "
Ye (If ILSN applied) (optional) COPPER GROUND K%Iecgﬁ"%%%%er
wy an See Detail G . &> See Detail G o #10-32 ground connector
L of 4'x 6 for Handhole Weld L of 4"x for Handhole Weld 480 V" Y (M mtg. holes.
I.D. Handhole 6" 1.D. 2 /75 for lumingire
_ RN Handhole cover Handho! Handhole cover - / double fuse 6"
readed Strap : andnole < < VAT
3%6 “x 1" R Min 12g min. \ 12g min. N 0»- //2 deG block (see
: %" dia bolt { %" dia bolt ? R notes 3 & 4) o
: H or screw or screw T : 4" x 6" hand
o Q 6 Y wire and hole opening
Handhole Frame - Handhole Frame- J-Bolt Tab and
(____—_____ R3%" x 2 min R ¥%" x 2 min ( H attachment slot
N Fixed mount arm for Fixed mount arm for A
© single mast arm single mast arm
N assemblies or first assemblies or first 2" dia
©|— d arm on dual mast d arm on dual mast d b A threaded ACCESS COMPARTMENT
! A’— arm assembl ies arm assembl ies coupling
o~ + - 2 per
Qt A A - P NOTES:
[~——Clamp-on arm for [——Clamp-on arm for dual mast EE—
second arm on duagl second arm on dual gggembly 1. The cover shall be one piece formed from ABS plastic, shall be a
R v m mast arm assemblies v m mast arm assemblies v v pear| gray color, and shall be suitable for exposure to harsh
<;X_ E)\\_J;D C;X_ Ea\\_J;> C;\_ _J;D sunlight and extreme weather. Cover shall latch with two screw
2" dia threaded 2" dia threaded latches and shall fit tightly to the enclosure ring to create a
il \/coupling - 2 per \\/coupling - 2 per SECTION V'V rainproof seal. Latch screws shall be 1/4-20 stainless flat
+ = dual mast arm NI = dual mast arm socket head screws with tamper proof feature.
= assemb |y assemb |y
© DETAIL D DETAIL E .QEIAlL_E_ 2. The pole monufacturer shall provide with each pole a separate kit
N N P T e _— . (for 19' | Tth no ILSN consisting of: one cover with two latching assemblies, ftwo terminal
ml (for 30 po}fsmu+h I?mnnonre (for 24" pole with ILSN sign gigngqnaon% %Lmincire) L strips (Marathon #385GP12CU or approved equal), four #8-32 x
0 and sign and no luminaire) 1 Y" self tapping type "F" stainless steel pan head screws, and
- §§D/‘W R = 3" #1" one ground connector (B[ockpurn TTC, Burndy KC22J12T13, or
o Anchor | Bolt Bolt Base R . . I1sco SSS-5). The traffic signal contractor shall install the kit
. Bolt Hole leoih Circle LD'm} ﬁg&;gg- items in the field.
@ Diameter|Diameter| Leng Diameter X Dy +Ye' o
B /i [$) 33 3. The screw hole spacing on the enclosure back plate shall be for
1Y 1 ¥ 34" 17" 18" x 1 Vo 13, 4° Bolt Hole - g two Marathon #985GP12 terminal strips, one Marathon #9385GP06CU
: |, Diameter o g ) terminal strip, and one Bussmann #BM6032B fuse block.
w| Access 3 . " " " " , B 44:>§ + =
! Compar tment ——| 1 Y 2 4 19 20" x 1 7 13.5 > o 4, Install one Bussmann #BM6032B, Littelfuse #L60030M-2C, or
A N 1/ w \/ow " " o Ferraz-Shawmut #30352 fuse block for poles where luminaires are
2 2 42 21" 22" x 2 13.6° <;/ to be installed.
2 Ya" 25" 5" 23" 24" x 2 4" 13.7° é%%%"'
Slot . Texas Department of Transportation
/a" or 3g pole Ya" Length égézzfmenf I Traffic Operations Division
. %' or 19 pole] | %’ BASE PLATE PLAN
- MD-3 at
N s iyl TRAFFIC SIGNAL
= pole
~| Plate SUPPORT STRUCTURES
MD-3 at e —
_ Z‘%'{eor 79 (D 85% Min. penetration MAST ARM POLE DETAILS
[ @60‘/. Min. penetration MA D ]2
=1F 100% pemetration within -N-
| @ " H .
See Detail NSRS gosgfwg:ggumferen‘hol
©TxDOT August 1995 DNz MS ‘CK: JsY ‘DW: FDN ‘CK: CAL
POL E EL EVAT ION 599 REVISIONS CONT |SECT JOB HIGHWAY
DETAIL H iz 3544/04]  Xxx SH 211
9 DIST COUNTY SHEET NO.
SAT MEDINA 64
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No warranty of any

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

DISCLAIMER:
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Damping R 5 -g"

Location of 4 Equal Spaces

Damping R F
Mounting Clamp A

1 '/z"iiT

)/////ﬁ<\Moun+ing Clomp’/j>*\\\\\&

— tube saddle

7N

% TS o1 TS T
R PR | | P N P
- K T
'T 12" dia ¢ Damping R
aluminum pipe
PLAN
Damping B (.125" thick
aluminum sign blank)
Support Assemblies 17-0" Min 6"
Saddle Spacin I/ n
mount ing pacing 4% 5
¢ %" dia square head U-bolt < B\=
connection bolts between A
damping B and
mounting clamp.
1 T T
= =1

Il]

-
1'," dia Sch 40 mount ing
aluminum mounting clamp w/
pipe extending full U-bolt &gfﬁg;gw
5-6" of dampin late 4

pino P sq head
(Typ)

;I YV," dia, %?

Sch 40 i
all threaded 7

nippleﬁj\

' i
o

14" dia
dB tube saddle

~——All or partially

threaded coupling

Mast arm

U

)
Backplate 444444444444/) (if’

(See note 6)

ELEVATION

=— C Damping R and signal head assembly

DAMPING PLATE MOUNTING DETAILS

(Showing alternate placement of signal head)

1 5" dig, Sch 40/_

length nipple

1 Y2" Threaded
band (or cable)
mount clamp

P~ 1 !4," Threaded
band (or cable)
mount clamp

17 -4" ‘

Damping R (. 125" thick
aluminum sign blank)

&

GENERAL NOTES:

Mounting c¢lamp

1'," Dia Sch 40

aluminum mountin 71 .
D;Be' Y unTing 1 " dia. tube saddle

Saddle mounting U-bolt

+
©

Setscrew TOD+0f
mast arm
IR

Mast arm

Backplate

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

1. In accordance with the findings of TxDOT sponsored

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

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

.Aluminum sign blank for damping plate will conform

to Departmental Material Specifications DMS-7110.
Materials for mast arm mounting clamp and tube saddle
will be aluminum castings or aluminum alloys as in
accordance with manufacturers’ stipulations. Mounting
pipe, pipe nipple and coupling will be aluminum al loy
6061-T6 or 6063-T6. Damping plate mounting clamp

and u-bolt assemblies will conform to Standard sheet
SMD (GEN). U-bolts for saddle mounting will have

a minimum yield strength of 36 ksi.

.Damping plate will be mounted horizontally.

Position centerline of damping plate to align with
centerline of mast arm or horizontal signal head
assembly. Vertical clearance between signal head
(with or without backing plate)and bottom of damping
plate will be maintained as shown. The attachments
shown here are examples only, other supporting details
which meet both alignment and vertical clearance
requirements are also acceptable.

.Unless stipulated by the manufacturers, all steel

parts will be galvanized finish in accordance with
Standard Specification Item 445, "Galvanizing".

.Contractor will verify applicable field dimensions

before the instal lation.

.Backplates are optional for traffic signals. When

backplates are used, Backplates will have a 2-inch
fluorescent yellow AASHTO Type BrL or CrL
retroreflective border conforming to TxDOT DMS-8300
"Sign Face Materials." See Sheet TS-BP-20 for
backplate details.

17 -4n ‘
Damping R (.125" thick 1" dia £
aluminum sign blank) Sch 40 = % " square
aluminum = head bol+t
I mounting pipe X
Saddle ~ Mounting c¢lamp I D?g?é”g Nylon washer,
<:> mount ing 1 ," dio p flat washer &
8 U-bol+t tube saddle lock washer
.
‘3 - 1 Y," diag ‘
Jlc — 2 9
oz . Sch 40 7 ==
gle Coupling—=|L ¢ Il 7 47| threaded — ‘ - !
B T nipple
tlo setscrew
o -
) Top of =
| | mast arm 114" Dia mount ing clamp
, X aluminum (specified or
1 2" Threaded pipe universal)
band (or cable) )
mount ¢ lamp Mount ing
clamp
Mast arm U-bolt
¢ Signal head -
attachment — = SECTION B B
(Showing damping plate attachment)
Backplate
—a ooty
Safety
SECTION A-A I Texas Department of Transportation 52;’,%’32,

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

(:)Recommended supporting assemblies to achieve
required height for horizontal section heads

Height One nipple | Two nipples One coupling
required |each length| each length P'US each length
6"-6 ¥" 3" - -

7"-8 V" 4" - -

9"-10 Yo" 6" - -
11-15 " - 4" 5"
16"-24" - 6" 10"

MAST ARM DAMPING
PLATE DETAILS

MA-DPD-20

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

©T><DOT January 2012 CONT |SECT JoB HIGHWAY
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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.
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GENERAL NOTES:

Backplate louvers
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 Iimited 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 e Pedestrian hybrid beacons
HORIZONTAL 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

= Sarety
Safety
I Texas Department of Transportation 52,‘;’,%’32,

Backplate with
retroreflective

TRAFFIC SIGNAL

bor der HEAD WITH
Backplate with Backplate with
retroreflective retroreflective BACKPLATE
border border

TS-BP-20

FIVE'SECTION HEAD FIVE'SECTION HEAD PEDESTRIAN HYBRID FILE: +5-bp-20. dgn on: TXDOT [cks TxDOT Jows TxDOT ks TxDOT

HOR I ZONTAL OR VERT I CAL CLUSTER B E A CON ©xpoT J:EmveISIZ;)NZSO CONT |SECT JoB HIGHWAY

3544|04 XXX SH 211
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. . SHREL RBARFORCING POLE
4 - 6 e CAP\ S
3 S 12" PIPE
777777 > " CHAMFER RACKET
— . 7 BRACKE
° | © . o~
| | ANCHOR BOLTS TO BE FURNISHED
: df= | WITH THE CONTROLLER CABINET
~ % | | AND INSTALLED BY THE CONTRACTOR STAINLESS
e a1 8" x 6" NO. 6 STEEL BANDING |
‘ R iy WIRE MESH 3 - 4%
‘ 3" P. V. C. :
H-L H:s e .
| ] A ———
\ . i — 2" P. V. C. ©
-0" -0" 17 -0" ‘ © ™ L '
1 i -~
g Cable \Fﬁ Cable MA ; : ‘ koo T GROUND BOX (TYPE "D") e —————— o — P
racke Bracket = = < W o STAL CRUSSING p—
f Uatih Fo
& _Assembly _Assembly ] LLON : \L/!\_,Jl;P\ 6" X 6" NO. 6 WIRE | | .7”‘” — —
> E m = | T————— MESH IN CONCRETE
s - — i 2B ANCHOR BOLT PATTERN
' \ UH m mzmnmmw
2 CGB- CGB ceB ‘ | e |
£ Connector |z Connector Connector | 1" CONDUIT DRAIN (] sor o
[ 9 ! WITH SCREEN , ,
5 + | COVERING AT CONTROLLER EQUIPMENT AND _PusH womow,_
° e | EACH END / CABINET
o
b £18 |
| 2|2 ‘
3 | E \ ANCHOR BOLTS, GROUND ROD AND |
- o ® ! CONDUIT TO BE EXTENDED 1%"
5 = ABOVE CONCRETE
8 w| O ‘
2 |9 ‘ ,.(/ ACCESSIBLE
- ) PEDESTRIAN SIGNAL .
- — f | M n my 0 >
. WITH PEDESTRIAN zZ|z
c F H— H =
2 E] \ H‘ M & . 2 Ty SIGN (R10-3e) 9" x 15" ==
9 n LRt m""u N a o \r]*rﬂ .  3|o
: - ey g LA |
O Y 7L:|5H il L —= - 2
= T =} 3 5 I+ — 1 IHt—H ~
> \Y)XWA /X /X NN /M\\/ NN : /r'_:z/vrl \ nHJI;Iw;l—: - % | [ P L\h\ N -
3 ’\\\V/\\\V/X\\W\\\WX\\VO% ‘.20 | GROUND BOX fror AT g § | it b R
2 / Lo i g T
& \\VA\\ [ bt | it I—H—| Lllqu
= 1 | SR ) S
’ TYPICAL MAST ARM INSTALLATION .. o oman Srone e 4 |
S LT — - - :
o 54" X 10' COPPER C'-yﬂ_ UNDER GROUND BOX N - -~ _/‘ -
F BACKPLATES ARE NOT SHOWN FOR CLARITY 2rEEL GROUND ROD 4~ o N ‘
2 . . e
9 CONTROLLER MOUNT NOTES : 107 = 0" MAX.
2 ALL WIRING TERMINATING IN THE CONTROLLER SHALL BE LABELED IN A
> MANNER THAT CAN BE IDENTIFIED WHEN THE CONTROLLER IS INSTALLED u
& ARIES THE CONTRACTOR SHALL CONNECT THE FIELD WIRING TO THE CONTROLLER
2 ONE 2" PVC SHALL REMAIN EMPTY FOR FUTURE USE :|[
<
e D, ' CONCRETE SHALL BE TESTED AS MISCELLANEOUS CONCRETE
NO
35 ALL MATERIALS SHOWN AND LABOR TO INSTALL THE CONTROLLER FOUNDATION SHALL ( R
539 BE CONSIDERED SUBSIDIARY TO PERTINENT ITEMS —_ ° %y e
ERrY 3/4" P.V.C. CONTROLLER FOUNDATION SHALL BE AS SHOWN ON THE PLANS, UNLESS OTHERWISE <« v
— | DIRECTED BY THE ENGINEER. 2.
GROUND BOX
TYPICAL CONTROLLER MOUNT DETAILS -~
< a
o ° v oo
o o
) Q ACCESSIBLE ACCESSIBLE A
PEDESTRIAN SIGNAL PEDESTRIAN SIGNAL
WITH PEDESTRIAN WITH PEDESTRIAN
(o TH PEDESTRIAN (o 1TH PEDESTRIAN TYPICAL PEDESTAL POLE ASSEMBLY
4" X 1" WET
BOX (p_/zv_ CWE) WITH THE HOME RUN LOOP WIRE SHALL I I I I I I I
ACCESS SIDE UP BE TWISTED A MINIMUM 5 TURNS
S PER FOOT FROM THE WET
S BOX TO THE GROUND BOX
S STGNAL
— MO
RIS NOTES: POLE 71}7 Cz)'%gs Department of Transportation
SIS SHALL INSTALL CONDUIT ENCASED LOOPS AT THE LOCATIONS SHOWN ON THE
olSlalsle PLANS USING 3/4 " DIAMETER PVC SCHEDULE 40 OR AT NO ADDITIONAL COST s
SCRES . an Antonio District Standard
Lo 1" DIAMETER PVC SCHEDULE 80. UL MISCELLANEOUS. TRAFFIC
Zlolgl=l LOOP LOCATIONS MAY BE STAGGERED SLIGHTLY (6") TO ACCOMMODATE HOME RUN PLACEMENT. ACCESSIBLE ACCESSIBLE SIGNAL DETAILS
@l T L L
g R[als INDIVIDUAL HOME RUN CONDUITS SHALL BE EXTENDED TO THE GROUND BOX SHOWN ON THE PEDESTRIAN SIGNAL PEDESTRIAN SIGNAL
Slolalsla PLANS FOR EACH LOOP INSTALLED. WITH PEDESTRIAN WITH PEDESTRIAN SCALE:NS MTS-18
~ISler THE NUMBER OF LOOP WIRE TURNS SHALL BE AS SHOWN ON THE TYPICAL LOOP SIGN (R10-3e) 9" x 15 SIGN (R10-3e) 9" x 15 Evisions | FED-RD: Py e — SHEET
0 DIV. NO, NO.
PRI DETECTOR DETAILS. FEB 2006 6 67
o |[T[O
M= OCT 2007 3
-[EB2 TYPICAL PED PUSH BUTTON LOCATION MAR 2017 |—ATE | DIST counry
CONDUIT ENCASED LOOPS MaY 2018 | TEXAS | SAT BEXAR
THE ENGINEER SHALL VERIFY ALL PEDESTRIAN SIGNAL AND PEDESTRIAN PUSH conT. seet. 108 HIGRWAY NO.
BUTTON LOCATIONS PRIOR TO INSTALLATION. 252 02 %0 P160a
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MOUNT I NG

LOCAT IONS

3 ALTERNATE PLACEMENT LOCAT ION.

PRESENCE (RPDD)

(D) PREFERRED PLACEMENT FOR MAST ARMS, ®

STRAIN POLES AND TIMBER POLES.

ON MAST ARM POLES, MOUNT BELOW

CONNECT ION 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. ®)

MOUNT

ADVANCE (RADD)

PREFERRED PLACEMENT FOR MAST ARMS.
AL TGN 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 MAXIMWM
40 FT MOUNTING HEIGHT.

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
PLACEMENT LOCAT I ONS.

IN THE PREFERRED

ENSURE_ RPDD IS INSTALLED
IN FRONT OF STOP BAR

INSTALL ING ON MAST ARM
RESULTS IN PLACEMENT
BEHIND STOP BAR

SKEWED

RPDD LOCAT ION

INTERSECT ION RPDD PLACEMENT

NTS

LEVELS DISPLAYED

1123 ]4|5]6 |7 [8[9@opi213)14)5]16 ACCz
7)1 819[20]21|22/23]24|25[26[27|282930/31|32]

33|34]35[36|37|38/39/40[41142/43]44|45/46/4 7|4 8|
4950/515253/54|5556/5 75859606 1/6 26 3|

Q
FAR SIDE MAST ARM
BACK OF NEAR SIDE —
MAST ARM
' | "@\
3 RADD OFFSET DISTANCE —— |
SEE TABLE 1
X
<
= %
u I
z 2 L
= << o [
s & < ‘;
— w ™
m o
2 z
=
- LEGEND
LL A—S—=1\
| |
o OR-I- RPDD
I‘@‘I ‘ |j;‘—L‘-| E ORCH RADD

140 FT

140 FT

'

TYPICAL RPDD DETECTION RANGE

EXTENT OF
DETECT ION

RANGE

v

ELEVATION VIEW

NTS

PLAN VIEW
NTS

\ RPDD DETECTION ZONE

NOTES:

NT

S

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.
LOCATION SHALL HAVE A MAXIMUM 50 FT LATERAL
OFFSET FROM CENTER OF TRAVEL LANES
TO BE MONITORED

RADD MOUNT ING

Texas Department of Transportation

© 2020

San Antonio District Standard

RADAR PRESENCE DETECTOR (RPDD)

RADAR ADVANCED DETECTION DEVICE (RADD)

PLACEMENT

SCALE:NS RPDD-RADD- 20
REVISIONS | PED-Ro: PROJECT NO. SHEET
MAR 2020 6 68

STATE DIST. COUNTY
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No warranty of any
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The use of this standard is governed by the "Texas Engineering Practice Act"
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DATE

GENERAL NOTES FOR ALL ELECTRICAL WORK

1

2.

The location of all conduits, junction boxes, ground boxes, and electrical services is

diagrammatic and may be shifted to accommodate field conditions.

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 |isted by
Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such
as Canadian Staondard 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) listed devices will not be considered an
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.

Miscel laneous nuts, bolts and hardware, except for high strength bolts,
steel when plans specify galvanized, provided the bolt size is ', in.

may be stainless
or less in diameter.

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.

Instal | grounding as shown on the plans and in accordance with the NEC. Ensure all metallic
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,
connectors, and bonding jumpers are subsidiary to the various bid items.

When required by the Engineer, notify the Department in writing of materials from the
Material Producers List (MPL) intended for use on each project. Prequalified materials are
listed on the MPL on TxDOT’'s website under "Roadway Il lumination and Electrical Supplies."”
No substitutions will be allowed for materials on this list.

CONDUIT

A.

1.

MATERIALS

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
conduits listed under Item 618 on the MPL under "Roadway I[llumination 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 conduift
(LFMC) when flexible conduit is called for on galvanized steel rigid metallic conduit (RMC)
systems. Provide liquidtight flexible nonmetal lic conduit (LFNC) when flexible conduit is
called for on polyvinyl chloride (PVC) systems.

Provide galvanized steel RMC for all exposed conduits,
Properly bond all metal conduits.

unless otherwise shown on the plans.

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

not applicable to the table, size junction boxes in accordance with NEC.

AWG
1
#2
#4
#6
#8

3 CONDUCTORS
10" x 10" x 4"
8" x 8" x 4"
8" x 8" x 4"
8" x 8" x 4"
8" x 8" x 4"

5 CONDUCTORS
12" x 12" x 4"
10" x 10" x 4"
10" x 10" x 4"
8" x 8" x 4"

X

8" 8" x 4"

7 CONDUCTORS
16" x 16" x 4"
12" 12" x 4"
10" 10" x 4"
10" 10" x 4"
8" x 8" x 4"

X | X | X | X

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

Provide hot dipped galvanized cast iron or sand cast aluminum outlet boxes for
junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cast
aluminum boxes. Size outlet boxes according to the NEC.

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

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.
a flat, high tensile strength polyester fiber pull ftape 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 a grounding bushing on a rigid metal extension. Grounding of the rigid

Use only

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
the Engineer,
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 Item 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.
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
foundations.

by

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 allowed 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 gs a substitute
for the required expansion conduit fittings.

Space all conduit supports at maximum intervals of 5 ft. Install
attaching metal conduit to surface of concrete structures.
on ED(2). Install conduit support within 3 ft+. of all

conduit spacers when
See "Conduit Mounting Options”
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.

backfill all trenches with excavated
When placing conduit in the sub-base of

When placing conduit in the sub-grade of new roadways,
material unless otherwise noted on the plans.
new roadways, backfill all trenches 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 Item 618 prior to installing any conductors.

Ensure conduit entry into the top of any enclosure is waterproof by installing conduit sealing
hubs or using boxes with threaded bosses. This includes surface mounted safety switches, meter
cans, service enclosures, auxiliary enclosures 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.
install a grounding type bushing on all metal conduit terminations.

Provide and

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

substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC

Provide conduit of the size

=t
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required, if the duct extends the full length through the casing.
At all electrical services, install a 6 AWG solid copper grounding electrode conductor.
Place conduits entering ground boxes so that the conduit openings are between 3 in. and 6 in.

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

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

File smooth the cut ends of all mounting strut and conduit.
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 Item 445 "Galvanizing." Do not paint non-galvanized material with a zinc rich

Before installing, paint the field

ELECTRICAL DETAILS
CONDUITS & NOTES

) -1

paint as an alternative for materials required to be galvanized.
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No warranty of any
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Conduit Mounting
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Min Min
Varies

CONDUIT HANGING DETAIL

//~'Bridge Deck

CONDUIT MOUNTING CHANNEL

The use of this standard is governed by the "Texas Engineering Practice Act"
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v )
“SPAN" W% TH wpn : IR
, 5/ u 3/ Nef=2 Vo . L. .
less than 2 %" x 1 3% 12 Ga. M'? . A ]
y " Dia iN.|- s I v, .
f_an f_pn 5/ u 5/ n 8 . - O B A
2'-0" to 2’ -6 K" x 1 % 12 Ga. Expans ion e =y
$27-6" +o 3 -0" 5/ u 7o . Anchor
° %" x 2 Ve 12 6o Hex Nut, Split Lock
Channels with round or short slotted hole _ | ] Wosher & Flat Washer
patterns are allowed, if the load carrying 1 Hex Nut
capacity is not reduced by more than 15%. -
?Q:AAAAAA, | | Threaded Coupler Nut
Hex Nut
Rigid Metal
//kicondui+ (RMC)
%" Dia.
Threaded
Rod
Conduit Hex Nut, Split Lock
Mount ing Washer & Square or
ChonneIA\\\\ Oversized Cut Washer
) T
\\\\fCondui+

Mount ing ‘\\\\;A,Hex Nut, Split Lock

Channe | Washer & Flat Washer

HANGER ASSEMBLY DETAIL

Conduit Spacer
(mounting shoe)

Strut Type
Stainless steel
or hot dipped

galvanized

——— Concrete
Structure

Hot-dipped ?ﬁ%———*STGin|ESS steel

gg:YggéT:d exDonsion‘onchor: Conduit Mounting
conduit stra for conauit /2" Channe |
P up to 1 4" use Kindorf, Unistrut
/4" dia. anchor. or equoﬁ)
For conduits 1 5" galvanized)

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

1 Y2" max.

CONDUIT MOUNTING OPTIONS

Attachment to concrete surfaces

See ED(1)B.2

\ Wing wall

Conduit

Conduit Strap

(B-1ine,

(Hot dip

‘<— Concrete
Structure

2N

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

e 1 5" max.

Expansion

N
vay

Q
Q
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TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL

EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT

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

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

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

Instal | anchors as shown on the plans and in accordance with the anchor
manufacturer’s published installagtion instructions. Arrange a field
demonstration test to evaluate the procedures and tools. The test shall
be witnessed and approved by the Engineer prior to furnishing anchors on
the structure.

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

deck strands or reinforcement. Install anchors to ensure a minimum effective
embedment depth, (Nef), as shown. Increase (Nef)as needed to ensure sufficient

thread length for proper torqueing and tightening of anchors.

Fitting

z
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ELECTRICAL DETAILS
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ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT

ED(2)-14

6. Use anchors of minimum 1600 Lbs tensile capacity (minimum of steel, concrete

breakout, and concrete pul lout strengths as determined by ACI 318 Appendix D) |FILE edz2-14.dgn on: TXDOT [ex: TXDOT Jow: TxDOT [ex: TxDOT
at the required minimum embedment depth (Nef). No lateral loads shall be ©7TxDOT October 2014 CcoNT |sEcT JoB HIGHWAY
introduced after conduit installation. REVISIONS 3544] 04 XXX SH 21
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ELECTRICAL CONDUCTORS

A.

1.

MATERIAL INFORMATION

Provide Type XHHW insulated
Specification (DMS) 11040

"Conductors”

Provide and
(EGC) in all

Material
" Provide

conductors in gccordance with Departmental

and Item 620 "Electrical Conductors

install a separate stranded equipment grounding conductor
conduits that contain circuit wiring of 50 volts or more

conductors as listed on the Material Producers List (MPL) on the Department web site Unless shown elsewhere, size the EGC fto be the same size as the largest
under "Roadway Il lumination and Electrical Supplies" Item 620. Color code insulated current carrying conductor contained in the conduit. Ensure all EGCs
conductors in conformance with the NEC., Identify grounded (neutral) conductors with are bonded together at every accessible location. For traffic signal
white insulation. Identify grounding conductors (ground wires) with green insulation instal lations, provide a minimum size 8 AWG EGC. The EGC is paid for

or bare conductors

Identify ungrounded

(hot) conductors with any color insulation under Item 620

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

system. Identify conductors 6 American Wire Gauge (AWG) and smaller by continuous C. TEMPORARY WIRING

color jacket. Identify electrical conductors 4 AWG and larger by continuous color

jacket or by colored tape. When identifying conductors with colored tape, mark at 1. Install temporary conductors and electrical equipment in accordance with
least 6 in. of the conductor’s insulation with half laps of tape. the NEC article "Temporary Installations" and Department standard sheets
Provide a solid copper 6 AWG grounding electrode conductor to bond the electrical 2. Provide a ground faul+t circuit interrupter (GFCI) for power outlets for

service equipment to the concrete encased grounding electrode or the ground rod at
Connect the grounding electrode conductor to the ground rod

location.
I isted connector

the service
with a UL

electrode conductor fo the concrete encased grounding electrode as shown

plans.

Where two or more circuits are present
identify the conductors of each branch circuit by attaching a non-metallic tag 4
around both circuit conductors at each accessible

two straps, large enough fo
identification as shown
with a permanent marker.

Use
adhesive tape to fill
UL listed gel-filled
materials,
subsidiary to various bid
CONSTRUCTION METHODS

Use only a flat, high tensi

conductors through the conduit system.

perform conductor pull test.

needed alterations or repairs at no additional

insulation resistance tests

Engineer to witness the tests

Leave 2 ft. minimum, 3 ft.
ground boxes. Leave 3 ft. m
boxes when pulled through w

length of conductor at enclosures

Make splices only in
enclosures and use only
terminal blocks,

watertight splice
minimum of 2 in.
may not shrink sufficiently
conductors,

the individual

in the plans.

| isted compression or screw type pressure connectors
split bolt connectors for splicing as specified

insulating splice covers
breakaway disconnects
items.

junction boxes
| isted compression or screw Type pressure connectors
or split bolt connectors.
heat shrink ftubing or gel-filled
Over lap conductor

portable electrical
and refrigerators
fol lowings

equipment, power tools
located outdoors at grade.
molded cord and plug set,

ice machines, ice storage bins
GFCI may be any one of the

11040. receptacle, or circuit breaker type.

in accordance with DMS Connect the grounding

in the
3. Use listed wire nuts with factory applied sealant for temporary wiring

where approved.

in one conduit or enclosure, permanent |y

Enclose conductor splices within a |isted enclosure or ground box, or ensure

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

horizontally from any metal structure. Where installing temporary conductors

in areas subject to vehicle traffic or mobile construction equipment, ensure

the vertical clearance to ground is at least 18 ft. when measured at fhe

lowest point. Ground messenger wires that support power conductors in

location. Provide ftags with
indicate circuit number, letter, or ofher
Print circuit identification on the tag

terminal blocks, or conformance with the NEC
in DMS 11040. Use hot melt
the gap and seal the ends of heat shrink tubing. Provide 5. Protect and when necessary repair any existing electrical conduits uncovered

Splicing materials, insulating
splice covers, and fuse holders are

during the construction process in caonformance with

the NEC.

in a timely manner and

GROUND RODS & GROUNDING ELECTRODES

le strength polyester fiber pull MATERTAL INFORMATION

tape for pulling A

After installing conductors in conduit
I[f a conductor cannot be freely pulled, make any 1. Provide and install a grounding electrode at electrical services. Provide
S - cost fo the department. Perform ground rods according to DMS 11040 and the plans. Larger diameter or longer
In accordance with Item 620. Coordinate with the length rods may be called for in some specific locations, see fthe individual

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

specific locations including electrical service, see individual plan sheets
maximum length for each conductor up to the splice in
inimum, 4 ff. maximum length of conductor in ground
ith no splice. Leave 1 ft. minimum, 1.5 ft+. maximum B. CONSTRUCTION METHODS

wedatherheads and pole bases. 5 - . . . . . .
1. Furnish auxiliary ground rods for lightning protection and install in soil,

concrete, or both, as called for in the plans. For ground rods installed

in concrete, ensure the connection of the conductor to the ground rod is
readily accessible for inspection or repairs. For ground rods installed in
soil, ensure fthat fthe upper end is between 2 to 4 in. below finished grade.

ground boxes, pole bases, or electrical
Insulate splices with heavy wall
insulating splice covers to provide a
insulation with heat shrink tubing a

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

past both sides of the splice. Where heat shrink ftubing 2.
to provide a watertight seal around the individual i i
prior to heating the tubing, increase the diameter of the conductor 3. Install ground rods so the imprinted part number is at the upper end of
insulation using hot melt adhesive tape to provide a watertight seal between The rod
conductors and the heat shrink tubing. Ensure the tape extends 3 .
Use hot melt adhesive tape to fill the gap and 4. Remove all non-conductive coatings such as concrete splatter from the rod

past fthe heat shrink fubing.
seal
been burned, or overheated,

Size and install gel-filled

manufacturer’s specifications when used

Wire nuts with factory appli

smal ler conductors in above
ground boxes. Install

the ends of heat shrink ftubing.

wire nuts

at fthe clamp location.

Heat shrink tubing that appears to have

is considered defective and must be replaced. i i i

5. Route all conductors as short and straight as possible for connection to
l'ightning protection ground rods. When a bend is required, ensure a minimum

insulating splice covers according to ; .
radius bend of four inches for these conductors.

in place of heat shrink tubing.

Unless otherwise called for in the plans,
conductors with non-metallic conduiTt.
conductors with metal conduit,

protect grounding electrode
When protecting grounding electrode
provide and install a grounding type bushing

ed waterproof sealant may be used for 8 AWG or 6.
ground junction boxes, but not in pole bases or
in an upright position fto prevent the

accumulation of water. and properly sized bonding jumper on each end of fthe metal conduit
Support conductors im illumination poles with a J-hook at the top of the pole. 7. Writfen authorization is required before installing a ground rod in @

horizontal french for rocky soil or a solid rock bottom.
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. _

Snap- lock,
. R See through mo lded clamp

Replace conductors and cables that are damaged beyond repair or that fail an mo lded cover

insulation resistance fest at no additional

Do not repair damaged conductors with duct tape,
Use only approved splicing methods.

Do not terminate more than cne conductor under a single connector
is rated for multi
Iisting for maximum number and size of conductors al lowed. ( A L A

connector

Install

threaded connections.
breakaway devices

breakaway connectors on conductors bid under Item 620 whenever those
conductors pass through a breakaway support device.
instructions when terminating conductors to breakaway connectors
Proper terminations are critical
Trim waterproofing boots on breakaway connectors to fit snugly

cost to the department

electrical fape, or wire nuts. Listed Screw Type
with gel-filled
insulating splice

cover

Set Screw/Lug
for making

unless the connections

ple conductors. Do not exceed the pressure connector’s

Fol low manufacturer’s
Properly torque
to the safe operation of

—
—
—
— —
—— —

Seal between
conductors with

hot melt adhesive gﬁ??mk Hot melt "C" clamp
ftape. Tape to idheswve Type connector
ape

extend past end
of tubing by

Vg to /"
Increase
insulation
diameter with
hot melt
adhesive fape.
Tape to extend
" i past end of
g M;m, tubing by
over | ap \/8 " to \/4 "
SPLICE OPTION 1
Compression Type

Seal between Heof

conductors with Hot [+ Shrink

hot mel+ adhesive Gzheg?ve Tube

tape. Tape tfo .

extend past end tape Split bol+t

of fTubing by

Vg " TO‘AH‘w\\\\\
Increase

Wrap split bolt
connector with
hot mel+ adhesive

insulation
diameter with
hot melt

tape to protect - adhesive Tape.
heat shrink from 2" Min. 2" Min, Tape to extfend
sharp edges over lap over lap past end of
tubing by
Vg to V"
SPLICE OPTION 2
Split Bolt Type
;§§23‘7® Traffic
Operations
. Division
Texas Department of Transportation Standard
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No. 3

Reinforcing

steel
/fAAAAAAAA*AAi* ~—Class A
10" (typ) ™ Concrete Apron
(when required)
10"
(typ)
ﬂ 5 O O 3 r
Ground
box
™ "
2 ¢ZH
PLAN VIEW

(1) Uniformly space ends of conduits within fthe ground box
that ground box walls do not

or bell end fittings.

No. 3
Reinforcing
steel

Grounding

bushing for

RMC.

fitting for

PvVC

Bell

(4)

Ground 10"

GROUND BOXES

box
*\\ (typ) A. MATERIALS
e

1. Provide polymer concrete ground boxes medsuring

Apron-Ful |
Depth of box Item 624 "Ground Boxes. '

end §

2. Provide Type A, B, C, D,

Conduit org/////,
duct cable

APRON FOR GROUND BOX

intferfere with the

(2) Maintain sufficient space between conduits to allow for proper

(3) Place aggregate under fhe box, not in fthe box
interior volume of the box

(4) Install

a grounding bushing on the upper end of all

Ground RMC elbows when any part of the elbow is

the ground box.
conduits terminating

Install

GROUND BOX DIMENSIONS

OUTSIDE DIMENSIONS

(INCHES)

a PVC bushing or bell
in a ground box.

less than

TYPE (Width x Length X Depth)
A 12 X 23 X 11
B 12 X 23 X 22
C 16 X 29 X 11
D 16 X 29 X 22
E 12 X 23 X 17
GROUND BOX COVER DIMENSIONS
DIMENSIONS (INCHES)
TYPE
H I J K L M N P
A, B&E 23 V|l 23 |13 ¥ |13 | 9% | 5V | 1 % 2
C&D 30 2| 30 Vel 1T e | 1T a | 13| 6 Y 1 % 2

18

9" Aggregate the Material Producers List (MPL)
Q ‘ Fill (3) and Electrical Supplies," Item 624
3. Ensure ground box cover is correctly
g??ﬁfij////{ 4. Provide larger ground boxes |

B. CONSTRUCTION METHODS

1. Remove all gravel and dirt from conduit.

accordance with Departmental

in gccordance with Item 624 and as shown

Material

and E ground boxes das shown

labeled

16x30x24 in. (WxLxD)
Specification (DMS) 11070 "Ground Boxes'

in the plans
on the Department web site under

and as

in accordance with DMS 11070

or smal ler

in

and

listed on
"Roadway Il lumination

in the plans.

conduits prior to placing aggregate

and setting ground box. Provide Grade 3 or 4 codrse aggregate as shown on Table 2 of
is in place and at
SECTION A - A least 9 inches deep, prior to setting the ground box. Install ground box on top of

Item 302 "Aggregates for Surface Treatments

aggregate.

2. Cast ground box aprons in place.

Reinforcing steel

Ensure aggregate bed

may be field bent.

Ensure the depth

of concrete for the apron extends from finished grade to the ftop of the aggregate bed

under the box. Ground box aprons

subsidiary to ground boxes when called for by descriptive code.

Position ends of conduits so
installation of grounding bushings 3. Keep bolt holes in the box clear of dirt.

boxes.

installation of bushing. 4. Install all conduits and ells

conduits so grounding bushings and bel |
Aggregate should not encroach on the
5. Temporarily seal all conduits

RMC terminating in a ground box. 6. Permanent!ly seal conduits
in.

immediately after the completion of conductaor
conduits with duct seal,
Do not use duct tape as g permanent conduit sealant.

below the bottom of and pul |l tests. Permanently seal
end fitting on the upper end of all PVC foam, or other method as approved

in @ neat and workmanl ike manner

in the ground box until

the ends of all

Do not use silicone caulk as a sealant.

7. Wnen a ground rod is present
together and to the ground rod with

8. When a type B or D ground

o cut an appropriately sized hole for conduit entry

below grade.

9. If an existing ground box

equipment grounding conductor with a 3 ft,
as the grounding conductor,
Verify existing ground boxes with metal
ful ly describing the work required.

10. If other ground boxes with metal
of the contract, the Engineer may direct the Contractor to bond the metal
This work wil

in a ground box
| isted connectors.

bond al |l

end fittings can easily be

conductors are

including concrete and reinforcing steel

Bol+ covers down when not working

are

in ground

Uniformly space

instal led.

instal led.

installation
expandable

equipment grounding conductors

box is stacked to meet volume requirements, T is allowable

in the contract has a metal cover, bond the cover
long stranded bonding
is subsidiary to various bid
covers are shown on the plans,

identifying the specific boxes

11. Bond metal ground box covers fto the grounding conductor with a ftank ground type

The bonding

covers are within the project

in writing.

jumper the

with

in the side wall at least

18

to the
same size
i tems.,
notes

[imits but are not part
covers,
be paid for separately.

lug.

inches

=t
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For cover \OQOA///// B S R
and Iabeling
requirements
See DMS 11070
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ELECTRICAL SERVICES NOTES

1.Provide new materials. Ensure installation and materials comply with the applicable
provisions of the National Electrical Code (NEC) and National Electrical Manufacturers
Association (NEMA) standards. Ensure material is Underwriters Laboratories (UL) |isted.
Provide and install electrical service conduits, conductors, disconnects, contactors
circuit breaker panels, and branch circuit breakers as shown on the Electrical Service
Data chart in the plans. Faulty fabrication or poor workmanship in material, equipment,
or installation is justification for rejection. Where manufacturers provide warranties

and guarantees as a customary trade practice, furnish these fto the State.

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

SERVICE ASSEMBLY ENCLOSURE

1.Provide threaded hub for all conduit entries into the ftop of enclosure.

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

and for Type D and T services that do not use an enclosure mounted

photocel |
DMS

or

l'ighting contactor.

11082, 11083, and 11084.

Provide GS enclosures

in accordance with

MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS

1.Field dril

ensure handle

2. When the utility company provides a ftransformer
verify that the available fault current

is lockable

breaker’s ampere interrupti
documentation from the electric utility provider to the Engineer.

flange-mounted remote operator handle
n both fthe "On"

and "Off"

is
ng capacity (AIC)

if needed, to
positions.

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

. P 7 i . . \ 3.Provide aluminum (AL) and stainless steel (SS) enclosures for Types A, C
Deparftmental Material Specification (DMS) 11080 "Electrical Services, "DMS 11081 . .
"Electrical Services-Type A," DMS 11082 "Electrical Services-Type C," DMS 11083 ﬁgi Bamfogigﬁ?g;i ggz‘ws 11080, 11081, 11082, 11083, and 11084. Do PHOTOELECTRIC CONTROL
"Electrical Services-Type D," DMS 11084 "Electrical Services-Type T," DMS 11085 ’
"Electrical Sgryice§fPedes+G\'(PS)”, and Item 628 "Electrical Services" of the 4.Provide pedestal service (PS) enclosures in accordance with ED(9) and 1.Provide photocel | as \Isfed_om the MPL. Move, adjust, or shield the
Standard Specifications. Provide electrical service types A, C, and D, as |isted DMS 11080 and 11085. Do not provide GS pedestal services. If GS is shown photocel | from stray or ambient night fime Iight to ensure proper
on the Material Producers List (MPL) on the Department web site under "Roadway N the PS desoripfibe code, provide an AL enclosure : operation. Mount photocel | facing north when practical. Mount top
Illumination and Electrical Supplies," Item 628. Provide other service ftypes as ’ : of pole photocells as shown on Top Mounted Photocel |l Detail.
detailed on the plans.
3.Provide all work, materials, services, and any incidentals needed to install a
complete electrical service as specified in fthe plans
4, Coordinate with the Engineer and the utility provider for metering and compliance
with utility requirements. Primary |ine extensions, connection charges, meter
charges, and other charges by the utility company to provide power to the location *x ELECTRICAL SERVICE DATA
are paid for in accordance with Item 628. Get approval for the costs associated
with these charges prior to engaging the utility company fto do the work. Consult Elec. Service Service Safety Main Two-Pole Pane Ibd/ Branch Branch Branch KVA
with fthe utility provider to determine costs and requirements, and coordinate fhe Service Flectrical Service Description Conduit|Conductors| Switch | Ckt, Bkr. |Contractor |Loadcenter Circuit Ckt. Bkr. |Circuit| | .
work as approved. 1D %xxSize | No./Size Amps Pole/Amps Amps Amp Rating 1D Pole/Amps Amps
5.The enclosure manufacturer will provide Master Lock Type 2 with brass tumblers SB 183 ELC SRV TY A 240/480 100(SS)AL (E)SF (U) 2" 3/#2 100 2P/100 100 N/ A Lighting NB 2P/40 26 28.1
keyed #2195 for all custom electrical enclosures. Installing Conftractor is to Lighting SB 2P/ 40 25
provide Master Lock #2195 Type 2 with brass tumblers for "off the shelf"
enclosures. Master Lock #2195 keys and |locks become property of fthe State. Underpass 1P/20 15
Unless otherwise approved, do not energize electrical service equipment until
locks are insfalled. NB Access ELC SRV TY D 120/240 060 (NS)SS(E) TS (O) B 3/%6 N/A 2P/60 100 Sig. Controller 1P/30 23 5.3
6. Enclosures with external disconnects that de-energize all equipment inside the 30 Luminaires 2P/20 9
enclosure do not need a dead front trim. Protect incoming |ine fterminations from CCTV 1P/20 3
incidental contact as required by the NEC.
7.Wren galvanized is specified for nuts, screws, bolts or miscellaneous hardware, 2nd & Main ELC SRV TY T 120/240 000 (NS)GS (N)SP (0) Ve 3/#6 N/A N/A N/A 70 Flashing Beacon 1 1P/20 4 1.0
stainless steel may be used. Flashing Beacon 2 1P/20 4
8.Provide wiring and electrical components rated for 75°C. Provide red, black, EXGWD‘? only, m@* for COHSfrUC$‘Omi .A“ new e\ecfrlca\ servxces‘musf have
and white colored XHHW service entrance conductors of minimum size 6 American electrical service data chart specific fo that service as shown in fhe plans. Standard 3-prong
Wire Gauge (AWG). Identify size 6 AWG conductors by continuous color jacket. A A . . X L. . Lo hotoce | |
Identify electrical conductors sized 4 AWG and larger by continuous color Verify service conduif size with utility., Size may change due fo utility meter p
jacket or by colored tape. Mark at least 6 inches of the conductor’s insulation requirements. Ensure conduit size meets the National ElLectrical Code. recepfacle Conduit mounting
with half laps of colored tape, when identifying conductors. Ensure each service and photocel | channe |l (Unistrut
entrance conductor exits through a separately bushed non-metallic opening in the Kindorf, B-line
weatherhead. The lengths of fhe conductors outside fthe wedtherhead are fo be or equal)
12 inches minimum, 18 inches maximum, or as required by utility. EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
9.A1l electrical service conduit and conductors attached fo fthe electrical service ELEC SERV TY X XXX/XXX XXX (XX) XX (X)) XX x) ggéiG?r‘,éidy T
including the riser or the elbow below ground are subsidiary to fthe electrical T - T T T q ’ n
service. For an underground utility feed, all service conduit and conductors after Schematic Type or S?” cas 6”}: Mount Photoce | |
the elbow, including service conduit and conductors for fthe utility pole riser Y G\um\@um outlet ¢ G”UQO g meziured
when furnished by the Contractor, will be paid for separately. Service Voltage V / V box with cover. from the top of
10.Provide rigid metal conduit (RMC) for all conduits on service, except for fhe . . — the pole or 18
/o in. PVC conduit containing the electrical service grounding electrode Disconnect Amp Rating Vo' RM to 20 feet above
conductor. Size fthe service entrance conduit as shown in fthe plans. Ensure 000.|nd|co+es main lug only/ C% auit. pend finished grade
conduit for branch circuit enftry fto enclosure is fThe same size as That shown Typically Type T — nadi T, eP " or as directed
on the layout sheets for branch circuit conduit. Extend all rigid metal conduits fo provide /2 by Engineer, and
a minimum of 6 inches underground and then couple to the type and schedule of (SS)= Safety Switch Ahead of fo 1% clearance as al lowed by
the conduit shown on the layout for that particular branch circuit. Install a Meter-Check with Utility between photo- utility company.
grounding bushing on the RMC where it ferminates in fthe service enclosure. (NS)= No safety Switch Ahead of cell and pole
11.Use of liguidtight flexible metal conduit (LFMC) is al lowed between fthe meter and Meter-Check with U+|I|+y____
service enclosure when fhey are mounted 90 fto 180 degrees to each other. Size the Enclosure Type l«— Service
LFMC fhe same size as service entrance conduit. LFMC must not exceed 3 feet in GS= Galvanized steel ("off the shelf") Support
length. Strap LFMC within 1 foot of each end. LFMC less than 12 inches in length SS= Stainless steel (Custom Enclosure)See MPL
need not be strapped. Each end of LFMC must have a grounding bushing or be AL= Aluminum (Custom Enclosure)See MPL
terminated with a grounding fitting. The LFMC must contain a grounded (neutral) TOP MOUNTED PHOTOCEL L
conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is Photocel | Mounting Location
required on all installed conductors, with at least six inches of free conductor . A _ . .
movement demonstrated to the satisfaction of the Engineer. (E)= Inside Service/Enclosure Install conduit sfrap maximum 3 feet
Mounted from box. 5 foot maximum spacing
12.Ensure all mounting hardware and installation details of services conform to utility (T)= Top of pole between straps supporting conduit.
company specifications. (LY= Luminaire mounted
. . . (N) = None/No Photocel | or
13.For all electrical service enclosures |isfted under Item 628 on the MPL, the UL 508 Lighting Contactor Required ® Traffic
enclosure manufacturers will prepare and submit a schematic drawing unique to each — g Operations
service. Before shipment to the job site, place the applicable laminated schematic Service Support Type . Division
drawings and the laminated plan sheet showing the electrical service data chart GC= Granite concrete — ITexas Department of Transportation Standard
used fo build the enclosure in the emg\osure’s data pocket. The Tmsfc\\[mg contractor 0C= Other concrete
will copy and laminate the actual project plan sheets detailing all equipment and TP= Timber pole
branch circuits supplied by that service. The laminated plan sheets are to be placed SP- Steel pole
in the service enclosure’s document pocket. Reduce 11 in. x 17 in. plan sheets fo B
8, in. x 11 in. before laminating. If the installation differs from the plan SF= Steel frame ) ELECTRICAL DETAILS
sheets, the installing contractor is fo redline plan sheets before laminating. 0T= ?0|e by 0*2975 or paid
or separately
14.When providing an "Off The Shelf" Type D or Type T service, provide Ilaminated plan EX= Existing pole SERVICE NOTES & DATA
sheets detailing equipment and branch circuits supplied by that service. Reduce TS= Service on traffic
11 in. x 17 in. plan sheets to 8 Y5 in. x 11 in before laminating. Deliver these signal pole
drawings before completion of fthe work to the Engineer, insfead of placing in PS= Pedestal Service
enclosure that has no door pocket. I ED (5) - 1 4
. . . . 0= Overhead Service Feed
15.Do0 not install conduit in the back wall of a service enclosure where it would from Utility FILE: ed5-14.dgn o TXDOT [ek: TXDOT [ow: TxBOT [k TxDOT
penetrate the equipment mounting panel inside the enclosure. Provide grounding U= Underground Service Feed ©7TxD0T October 2014 CONT |secT 108 HIGHWAY
bushings on all metal conduits, and ferminate bonding jumpers to grounding bus. from Utility REVISTONS 3544|04 XX SH 21
Grounding bushings are not reqguired when the end of the metal conduit is fitted
with a conduit sealing hub or threaded boss, such as a meter base hub. bIst COUNTY SHEET NO-.
SAT MEDINA 73
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Red insulation or
‘/oo\or code 6" length
240 of Line 1 or Line 2 120 | 240
conductors’ insulation

~——————————— Red insulation or
color code 6" length
of Line 1 or Line 2

with red tape where
conductors’ insulation
with red tape where

conductor exW
[ il @ weatherhead.

conductor exM

weatherhead. White insulation or

Vi | Vo oo color code 6" length

White insulation or N of neutral conductors’

\
e
)
E

color code 6" length / / | insulation with white @
of neutral conductors’ @ +GP$ wﬁﬁre co:ﬁuc;ord D D
v Vi insulation with white eXI1TS € wearnernea \
<3 @ +tape where conductor ———————————» (K \/
exits the weatherhead. [
P
J J Two Photocel |l viewing /D = @ f f @
& >
windows not shown but 0 ® \ﬂ: T .
required when photocel | 0 o o /E}O"‘d'ng
is listed as enclosure - U Jumper
/\ mounted. Windows not — @ ] @@ @
o required when photocel | \ P = 4 L
is listed ags pole top —o e
>—[| mounted. D) @
oo ﬁ
N ] T
@ @ . ﬂ*//»/r Y x\-\ <]
(®) :[ ©) — ]
@ Lf G N = G N
Grounding
l l E\emrodel l
e @ \ v Vv
@ fE j:@ Typical Typical
@ 2 2 120 Vol+t 120 7/ 240 Vol t
Branch Circuit Branch Circuit
Do not bond @ £ 1 7&
. this bus to ——— 0 N o SN
(, w the enclosure 4 < 7] b+ l l Engzm‘)Qg li
— — v v v
ON G N —— - SCHEMATIC TYPE T
NG Typical Typical Typical
— -+ iy 120 Vol+t 240 Volt 120 7/ 240 VoIt 120/240 VOLTS - THREE WIRE
. . . . Branch Circuit Luminaire Branch Circuit
Grounding Typw{:o\ Sromch Grounding Typ\c.o\ Blromch Branch Circuit Galvanized steel-"Buy Off The Shelf"
Electrode Circuits Electrode Circult only. When required install photocel |
top of the pole or on luminaire only,
no lighting contractor will be instal led.
SCHEMATIC TYPE D - CUSTOM
SCHEMATIC TYPE A SCHEMATIC TYPE C 120/240 VOLTS THREE WIRE
THREE WIRE THREE WIRE
SCHEMATIC LEGEND
1 Safety Switch (when required)
2 Meter (when required-verify with electric
utility provider)
3 Service Assembly Enclosure
4 | Main Disconnect Breaker (See Electrical
Service Data)
5 Circuit Breaker, 15 Amp (Control Circuit)
3} Auxiliary Enclosure
7 | Control Station ("H-O-A" Switch) N Traffic
WIRING LEGEND g | Photo Electric Confrol (enclosure- s O;[z,gr_at_ions
mounted shown) I Texas Department of Transportation Stomony
Power Wiring 9 Lighting Contactor
Control Wiring 10 | Power Distribution Terminal Blocks
11 | Neutral Bus ELECTRICAL DETAILS
—N—— | Neutral Conductor Branch Circuit Breaker
- - 12 (See Electrical Service Data) SERV I CE ENCLOSURE
— c— ESEL?TSQT grounding conductor-always 13 | Separate Circuit Breaker Panelboard AND NOTES
14 | Load Center
15 | Ground Bus
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o7 "
SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF) White insulation 2" to 6" 20" measured from Top of 2 . 2 Yo" TYP.
1.Provide steel pole and steel frame supports as per TxDOT Departmental Material Specification or color code 6" i 4" (typ.) grade. Circumtances L weatherhead radius
(DMS) 11080 "Electrical Services." Mount all equipment and conduit on 12 gauge galvanized of neutral — may require the | to be 2" to 67,
steel or stainless steel channel strut, 1 'Y in. or 1 % in. wide by 1 in. up to 3 ¥ in. conductor’s i electrical service 4" typical NOTE:
deep Unistrut, Kindorf, B-line or equal. Bolt or weld all channel and hardware to vertical insulation with support to be taller 7 below the top :
members as approved. Do not stack channel. File smooth and paint field cut ends of all channel white tape where RMC than the 20" shown, / of pole. All rough ) o
with zinc-rich paint before installing. conductor exits check with utility edges shal | | >
weatherhead. before installing. White insulation be ground =
2.Provide poles for overhead service with an eyebolt or similar fitting for attachment of the Red insulotion or color code 6" smooth i
service drop to the pole in conformance with the electric utility provider’s specifications. or color code 6" Point of 2;&321;335 ‘
3.Provide and install galvanized ¥ in. x 18 in. x 4 in. (dia. x length x hook length) anchor éﬁnf?:eog Line 1 g?gg:??g; drop insulation with ng'goTele A T
bolts for underground service supports. Provide and install galvanized ¥ in. x 56 in. x 4 in. conductor’s +to be below white tape where 2 - ploc:es - }¢/2 ¢/2 ¥
anchor bolts for overhead service supports. Ensure anchor bolts have 3 in of thread, with insulation with weatherhead. conductor exits TYP. ( 7 ] -
3% in. to 3%, in. of the exposed anchor bolt projecting above finished foundation. Provide red tape where , weatherhead. v .| F ¥
and install leveling nuts for all anchor bolts. conducsorwexﬁs Conduit support 1 3 He |
spacing, 3’'max mil Red insulation
. the weatherhead.
4.Bond one of the anchor bolts to the rebar cage with 6 AWG bare stranded copper conductor. Use Conductor s!|ack from the ends, or color code 6"
Iisted mechanical connectors rated for embedment in concrete. See Inset B. len P and 5' in between length of Line 1 POLE TOP PLATE
gth, 12" min., . . .
18" max - — Service unless otherwise or Line 2
5.Furnish and install rigid metallic ells in all steel pole and steel frame foundations for all . 1 Enclosure cdlled for by the conductor’s
conduits entering the service from underground. 1 utility. = insulation with 24" Diameter
Meter Inset A red tape where drill shaft
6.Use class C concrete for foundations. Ensure reinforcing steel is Grade 60 with 3" of Safety Service conductor exits o
. H 1 Ya
unobstructed concrete cover. Switch I Channel Enclosure the weatherhead. A ;
. —||° bracket or Conductor slack Conduit
7.Drill and tap steel poles and frames for 'z in. X 13 UNC tank ground fitting. For steel pole service o 1 other arrangement length, 12" min.,
supports, provide and install tank ground fitting 4 in. to 6 in. below electrical service enclosure, [ 7 approved by 18" max. .
Provide properly sized hole through the bottom of the enclosure for the service grounding electrode 5 Inset B .,) the Engineer. Inset A 8
conductor. Ensure electrical service grounding electrode conductor is as short and straight as possible & N (K indorf, < Meter
from the enclosure to the tank ground fitting. For steel frame service supports, provide and install Unistrut, >
tank ground fitting on steel frame post. Install service grounding electrode conductor in a non-metallic 2" B-1ine or
conduit or tubing from the enclosure to the steel frame post. Connect electrical service grounding v equal.)
electrode conductor to the tank ground fitting. See steel frame and steel pole details and Inset A for X T . Inset B
more information. Size service entrance conduit and branch circuit conduit as shown in the plans. For /A;\)\éiy‘n KK o1k "L ] . —== =
underground conduit runs from the electrical service, extend RMC from the service enclosure to an RMC F N —y= 2 =T RAHT
elbow, and then connect the schedule type and size of conduit shown in the plans. Provide and install Class "C" | W 1E @«%2
grounding bushings where RMC terminates in the enclosure. Grounding bushings are not required when RMC concrete —af RMC PVC -y e 4 X BASE PLATE DETAIL
is fitted into a sealing hub or fhreaded boss. g T @—— 24" dig. X 60"
= 24 Dia. x 60" PVC . foundation 4-#5
8.1f Steel pole or frame is painted, bond each separate painted piece with a bonding jumper attached to depth foundation reinforcing bars ~
a tapped hole. 4-#5 reinforcing and #2 spiral at 6" Y6 " [=—
bars and #2 spiral pifch (typ.) \ 2 75/ "
9.Provide /4" - 20 machine screws for bonding. Do not use sheet metal screws. Remove all non- (typ.) at 6" pitch Yo 2 16
conductive material at contact points. Terminate bonding jumpers with |isted devices. Install
minimum size 6 AWG stranded copper bonding jumpers. Make up all threaded bonding connections WITH SAFETY SWITCH WITHOUT SAFETY SWITCH Vg
wrench tight.
) . . i SERVICE SUPPORT TYPE SP (0) - OVERHEAD SERVICE BOTTOM OF POLE
10. Avoid contact of the service drop and service entrance conductors with the metal pole to
prevent abrasion of the insulated conductors. — See Note 4

b1 top, ong threcd ‘ SERVICE SUPPORT TYPE SF & SP
11.Shop drawings are not required for service support structure unless specifically stated /2" X 13 UNC. Install g’
elsewhere or directed by the Engineer. tank ground fitting, . —_— ﬁ AN MM .
. connect electrical O < ] [}
| varies | service grounding H H g °) U do bd k .
| | electrode conductor. H \/\
720 M ] See Note 7. 4 H 5" thick I/," expansion N
above L - — ° E r"‘ ggzciggss c joint material ?
grade Center of meter H = Anchor concrete and B
max. SAFETY socket 60" typical g Bolt 6" X 6" #6
SWITCH = above grade. wire mesh) ——
(Verify with utility)
METER
o« | —] o FRONT VIEW
D . les,
A Threaded INSET A INSET B irlwn;ig? : ognxl/grézs
H—f o boss R . wide as required
Varies Service to accommodate
RMC |«—— Steel post o - Safety ~ Enclosure equipment
SERVICE ch ot L - g switch 3
—{ ENCLOSURE ./fogn;glhnii;; —O — — r(gzﬁ,?red) § o TOP VIEW
| i t. : - =
Nomber of struts = c tia SERVICE SUPPORT TY SF (O) & SF (U)
as needed to METER SERVICE P 3’ 25
securely mount — - ENCLOSUREl—, a G ™
equipment — — — + max. o §® Traffic
Inset A . Inset B +|5 3/4" dia. O’B%iast;'lg:s
T nse 8 2" 8= ] I Texas Department of Transportation Standard
nz_l?n Inset B * 5 §
> I, 2K -hC falling
TR P —= | tnser 4 =[S RV oys 8 ELECTRICAL DETAILS
ST R BRARRS — d
S LY IR —— Rue 1o / SERVICE SUPPORT
Inset B[ : . . RMC  “PVC \_
— +— 24" dia. 48
: foundéfio:: 24" dia. x 36" depth 4" TYPES SF & SP
4-u#5 reinforcing v fogndoﬂc.)n 4-#5
bars and #2 spiral renn:grcn‘wg tlaors L:gg';h ED(T7)-14
WITH SAFETY SWITCH at 6" piteh (typ.)  WITHOUT SAFETY SWITCH ??3p.) 25'29 piftch FILE: ed7-14. don on: TXDOT [cks TxDOT Jows TxDOT ks TxDOT
FRONT VIEW WITH SAFETY SWITCH HOOKED ANCHOR DETAIL (©7xDOT October 2014 cONT [sECT J08 HIGHWAY
REVISIONS 3544| 04 XXX SH 211
SERVICE SUPPORT TYPE SF (U) - UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE ;1:; MEODUNIT";A SHEET MO,
75
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1.

2.

AFFIC SIGNAL NOTES

Do not pass luminaire conductors through the signal controller cabinet.

Include an eqguipment grounding conductor in all conduits throughout
the electrical system. Bond all exposed metal parts to the grounding
conductor.

Provide roadway luminaires, when required, in accordance with the
material and construction sections of Item 610, "Roadway Illumination
Assemblies, " except for performance testing of Ilumingires. Test
instal led roadway luminaires for proper operation as g part of the
associated ftraffic signal system test.

. . . . Service
If internally illuminated street name signs are approved for use,
ground the fixture to the pole with a 12 AWG green XHHW conductor.

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

6 AWG stranded copper conductors. Use |isted mechanical connectors
rated for embedment in concrete. See TXDOT standard TS-FD for further
details.

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.

Mount electrical service enclosure and meter to signal pole with stainless
steel bands. Ensure bands are a minimum width of ¥ in. Secure enclosures
to bands using two-bolt brackets. Install brackets near top and bottom of
each enclosure. Install properly sized stainless steel washers on each bolt
in the enclosure. Band or drill and tap properly sized stand-off straps to
signal pole for attaching conduit.

Conduct pull tests and insulation resistance tests on all illumination and
power conductors as required in Item 620 "Electrical Conductors" and ED(3),
To prevent electronics damage, do not conduct insulation resistance tests
on traffic signal cables after termination.

Lock all enclosures and bolt down all ground box covers before applying power
to the signal installation.

Terminate conduits entering the top of enclosures with a conduit-sealing hub
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
seal conduit ends.

For all conduits, ensure the burial depth is a minimum of 18". Ensure the
minimum burial depth for conduit placed under a roadway is 24".

YRR

Entrance

—

KA

O

Meter
See Note 7

[~— Service

Red insulation

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

or

color code 6" length
of Line 1 or Line 2

conductor’s insulation

with red tape where
conductor exits the

weatherhead. Conductor
slack length, 12" min.,

18" max.

120/240 Volt
3 Wire

Drill, top and thread
Y2" X 13 UNC. Install
tank ground fitting,
connect electrical
service grounding
electrode conductor
See Note 6

(see side
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See l|ayout
sheets for
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Enclosure
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See Note 7
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Inset A See TS-CF standard
for controller
foundation details,
INSET A g nur:(bjer:+2f ;iguérednd'ng
. conduits, roundi
ggsgéT? requirements
o End Fitting view)
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iy 2&&%%%m@wm»&®%Ny@%wu%%a»% ;
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5 TR See Note 11 Ground box /
%f i} ,S ' (see side view) 3o
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SIS Conduits (See
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§> %@%)é ,éﬁ See TS-CF standard for
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SIGNAL CONTROLLER requirements. See

I ayout

sheets for ground box

SIDE VIEW

locations and any additional

conduits that are required.

SIGNAL POLE WITH SERVICE

Type T electrical service mounted

on signal pole shown as an example.
See electrical details,
and electrical service data chart for
additional details

layout sheets,

layout sheet
for details)

SIGNAL CONTROLLER
FRONT VIEW

See TS-FD standard
sheet for foundation

and conduit detqgils———»

4. E 5 \\\
' @4&7
} s S
LN,
LN
é§\ SIS Y §§?
LR A R Qﬁ@§§§§

SISO,

SIGNAL POLE

=t

I Texas Department of Transportation
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Operations
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Standard

ELECTRICAL DETAILS

ED(8)-14

TYPICAL TRAFFIC SIGNAL
SYSTEM DETAILS
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

3:38: 38 PM

DATE: 5/30/2025

PEDESTAL SERVICE NOTES | 16 |

1. Manufacture pedestal electrical services in accordance with Departmental Material 17" min.
Specifications (DMS) 11080 "Electrical Services", 11085 "Electrical Services-Pedestal
(PS)" and Item 628 "Electrical Services. "Provide pedestal electrical services as
listed on the Material Producers list (MPL) on the Department’s web site under <:>
"Roadway Il lumination and Electrical Supplies," Item 628. Ensure all mounting
hardware and installation details of services meet utility company specifications.

Contact the local utility company for approval of pedestal details prior to \
G

installing the electrical pedestal service. Submit any changes required by the

utility company prior to manufacturing the pedestal enclosure. //

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

min.

3. Provide Class A or C concrete for pedestal service foundations in accordance with

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

-~
|
L

&

4, Provide #4 reinforcing steel for foundations in accordance with [tem 440, "Reinforcement

@O
for Concrete.” A A (:>\\\\\\‘\~
om

Studs (as required)
I
5. Install 'Y in. X 2 Y in. minimum length concrete single expansion type anchors for RR\(:>

I
\"1:] T F——— Equipment Mounting

mounting pedestal enclosure to foundation. Anchor location to match mounting holes in n
each corner ?f enclosure. §ecur§ eocﬁ of.+he four corners of the pedestal enclqsure to J— I F\\\\\\\j:D || ———Equipment Mounting
the anchors in fhe.foundofuon with a' in. galvanized or stainless steel machine thread * T T 6" | Studs (as required)
bolt, a properly sized locknut and a flat washer. .o al min
o ) . . ) ™ 2 [=] . See anchor T - Bell End l:'|++|ngs
6. Finish top of concrete foundation in a neat and workmanlike manner. I[f leveling washers il S bolt+ detial 0 or Grounding
are used, ensure no more than /g in. gap at any corner. Do not exceed a maximum dip or A 4*‘h“‘“““““~—“ah“Rh_1 =5 Bushings
rise in the foundation of /g in. per foot. When properly installed, ensure the top of . : - : =
the service enclosure is level front to back and side to side within !/ in. Repair - o 1T 17T o=
rocking or movement of the service enclosure at no additional cost to the department. K " TTT.|m———Reinforcing Steel
.. .. c RN N N —
7. Do not use liquidtight flexible metal conduit (LFMC) on pedestal type services. s € °
8. Ensure all elbows in the foundation are sized as per utility provider’s conduit requirements ®
for underground conduit and feeders. PVC extensions may be installed provided the ends of the LOAD SIDE CONDUIT e
rigid metal conduits are more than 2 in. below the top of the concrete foundation. Where LOAD SIDE CONDUIT
extension conduits are metal, grounding bushings must be installed with a bonding jumper LOAD SIDE CONDUIT LINE SIDE CONDUIT
proper |y terminated. <—. size and number (O 9
Y .
of conduits <—‘
determined by Iy @
plan details
FRONT VIEW
SIDE VIEW
TYPE C shown, TYPE A similar except that TYPE A shall have
individual circuit breakers (CB) mounted on an equipment mounting
panel. CB Handles shall protftrude through hinged deadfront trim.
Hex Nut
Lock Washer
R Flat Washer
~
o . 6 1 Levellr LEGEND
min. min. 1 | Meter Socket, (when required)
2 | Meter Socket Window, (when required)
3 | Equipment Mounting Panel
+—— — — + 4 |Photo Electric Control Window, (When required)
| S 5 R i 5 Hinged Deadfront Trim
[ gfégforc'ng 6 |Load Side Conduit Trim
in N 7 |Line Side Conduit Area - Tratic
> ! LINE | ~X 8 |Utility Access Door, with handle § Operations
o @ * @ ~ 9 | Pedestal Door I Texas Department of Transportation gg;'ﬂgfd
| LOADC::EOAD | 10 | Hinged Meter Access
° ° 11 | Control Station (H-O-A Switch)
1
4_ 12 | Main Disconnect ELECTRICAL DETAILS
13 | Branch Circuit Breakers
ired] . : ELECTRICAL SERVICE SUPPORT
14 | Copper Clad Ground Rod - 5/8" X 10 PEDESTA SER ICE TYPE PS
SECTION A-A ANCHOR BOLT DETAIL FILE: ed9-14. dgn on: TXDOT [ok: TxDOT Jow: TxDOT ex: TxDOT
©T><DOT October 2014 CONT |SECT JoB HIGHWAY
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DIST COUNTY SHEET NO.
SAT MEDINA 77
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DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
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3:38:39 PM

DATE: 5/30/2025

TIMBER POLE (TP)SERVICE SUPPORT NOTES

1.

® ©

©

QOO

©@ ©@ ©

Ensure electrical service support is @ class

5 treated timber pole as per Item 627 "Treated
Timber Poles."” Embed timber pole to depth
required in Item 627,

Conduit and electrical conductors attached

to the electrical service pole and underground
within 12 in. of service pole are not paid

for directly but are subsidiary to the electrial
service.

Instal |l pole-top mounted photocell (T) on
north side of pole, or in service enclosure
(E) as required. See Electrical Service Data
chart in plan set.

Gain pole as required to provide flat surface
for each channel. Gain timber pole to % in.
max. depth and 1 % in. max. height. Gain
pole in a neat and workmanlike manner.

Mount meter and service equipment on stainless
steel or galvanized channel (Unistrut, Kindorf,

or equal). Provide channel sized 1 in. to 3 ¥ in.
maximum depth, and 1/, in. to 1% in. maximum
width. File smooth the cut ends of galvanized
channel and paint with zinc rich paint before
instal ling on pole. Secure each channel section
to timber pole with two galvanized or SS lag
bolts, Y4 in. minimum diometer by 1, in.
minimum length. Use a galvanized or SS flat
washer on each lag bolt. Do not stack channel.
When excess length must be trimmed from poles,
trim from the top end only.
2" to 6"
Class 5 pole, height as required 4" typ.
I

Service drop from utility company Point of
(attached below weatherhead) ottachment

to be below
Service conduit (RMC)and service weatherhead

entrance conductors - One Red,

One Black, One White (See Electrical
Service Data)

Safety switch (when required)

Meter (when required)

Service enclosure

6 AWG bare grounding electrode
conductor in's in. PVC to

Pole brand
must be

ground rod - extend ', in. PVC 5 or

6 in. underground.

S in. x 8 ft. Copper clad

ground rod - drive ground rod © U

to a depth of 2 in. to 4 in. N

below grade.
Bushing

RMC same size as branch circuit E;dBell

conduit. Fitting 7

See pole-top mounted photocel |

above grade

|

less I

VSREANIN<

detail on ED(5).

6"

When required by the serving typ

utility provide bare 6 AWG
copper conductor. Run wire
from pole top to butt wrap

or copper butt plate. Protect
conductor with non-conductive
material to a height

of 8 ft. above finished

L—}«

+
C

Embedme

RN

18"
Min.

6" to 10" N—Couple to
typical Circuit
Conduit

<\‘ Upper end of ground
rod to be 2" to 4"

GRANITE CONCRETE (GC)& OTHER CONCRETE (OC)INOTES

Ensure electrical service support structures bid as type Granite
Concrete (GC) or Other Concrete (OC) meet the following requirements.

Provide GC and OC poles that meet the requirements of DMS 11080
"Electrical Services."

Provide prestressed concrete poles suitable for direct embedment into
the ground without special foundations.

Verify poles are marked as required on DMS 11080. Location of marking
should be approximately 4’ above final grade. Use the two-point pickup
locations when handling pole in horizontal position, and one-point
pickup location for use in raising the pole to a vertical position,
These marks are small but conspicuous.

Embed poles 42 in. or 10% of the length plus 2 ft., whichever is greater.

Ensure all installation details of services are in accordance with utility
company specifications.

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

Furnish and install galvanized or stainless steel channel strut 1 Y4 in.
or 1 % in. wide by 1 in. up to 3 ¥ in. deep (Unistrut, Kindorf, B-line
or equal).
1" depth), square U-bolts or back to back channel strut with long bolts,
or other secure mounting as approved by the Engineer. Ensure bolts are
galvanized in accordance with ASTM A153. Do not stack channel struts.
lifts.

Backfill the holes thoroughly by tamping in © in. After tamping to

grade, place additional backfill material in a 6 inch high cone around the
pole to allow for settling. Use material equal in composition and density
to the surrounding area. Backfilling will not be paid for directly but is

subsidiary to various bid items.

White Insulation or

color code 6" length I 44J4i4472" to 6" (4" +yp.)
neutral conductor’s . .
insulation with 6" to 12" 3’4 éAs :g?g;red or ol;owed
white tape where o[} y utiliity company
conductor exits
the weatherhead.
Re? insu'°*é9n|°r 25’ measured from grade.
02 Ef co?e L.eng;h Circumstances may require the
of Line 1 or Line 2 electrical service suppor+
cgnducfor s insulation to be taller than the 25°
o eso Tope wnere shown, check with utility
before installing
the weatherhead. RMC
Conductor slack .
length, 12" min., Service
18" max. ////////riEnclosure
Safety Switch Pole marking
(when required)—» ////////*7opprox. 4
] ° above ground
[]E__ I ine.
e_. .
= ////////ffsee Detail A
3 Extend 1/2"
=4 i PVC 6"
below grade
Bushing
or Bell
End Fitting
2 v HAE
flow ::§§ 2ys
$132: v & -
E% Saygy ! t PVC, or other
I N RMC conduit type
ED L2060 - as shown on
E51806. co 6" +o0 10" layout
S3|——~F -
Min. 24" é}r?ufds,ma
dia. hole ;" to 4"

Attach channel strut with stainless steel concrete anchors (max.

Service
Enclosure
Safety switch
(when required)
o
A H
m-5
o é g Detail A
- Eig
: 3lo
3 S| F Extend '/>" PVC
! 6" below grade
round Rod
5/8-- % 8:
2" to 4"
below grade
N B ; 7 -ic
R @;E B ! © E
c ~1= 1k =1=
€ . :qk\~PVC, or other
- 4 I RMC conduit type
g 4 |46 to10" as shown on
x j— layout
RMC el | 4// \\\7 B .
ushing
Undgrg:ound Min. 24" Concrete or Bell
conduit as dia. hole Pole End Fitting

per utility
requirements

CONCRETE SERVICE SUPPORT

Side View

Underground (U)

Top View

DETAIL A

See Note 7. Before installing channel

that has been cut,
paint with zinc-rich paint.

file sharp edges and
Ensure

there is no paint splatter on the pole.

= cratio
Operations

. Division

I Texas Department of Transportation Standard

ELECTRICAL DETAILS
SERVICE SUPPORT
TYPES GC, OC, & TP

ED(10)-14

grade. Concrete Pole below grade
@ Wh below finished grade FILE: ed10-14. dgn on: TXDOT [cks TxDOT Jows TxDOT ks TxDOT
en required by utility, cut © 00T votoner 2014 o e o —
top of pol? at an angle to SERVICE SUPPORT TYPE TP (O) CONCRETE SERVICE SUPPORT REVISIONS 354404 XXX SH 211
enhonce rain run Off. OverheOd (O) DIST COUNTY SHEET NO.
SAT MEDINA 78




No warranty of any

TxDOT assumes no responsibility for the conversion

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

3:38:40 PM

DATE: 5/30/2025

DUCT CABLE & HDPE CONDUIT NOTES

1. Provide duct cable in accordance with Departmental Material Specification (DMS) 11060
"Duct Cable" and Item 622 "Duct Cable." Provide duct cable as |isted on the Material
Producer List (MPL) on the Department web site under "Roadway IIllumination and Electrical
Supplies" Item 622.

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

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

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

5. Furnish and install duct cable with factory installed conductors, sized as shown in the
plans and as required by the National Electrical Code (NEC). The NEC contains specific
requirements for duct cable in Article, "Nonmetallic Underground Conduit with Conductors:
Type NUCC. "

6. When conduit casing is called for in the plans, extend duct cable or HDPE conduit
through the conduit casing in one continuous length without connection to the casing.

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

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

9. Furnish and install listed fittings to couple duct cable or HDPE conduit to other types
of conduit. Duct cable and HDPE conduit may be field-threaded and spliced with PVC or
RMC threaded couplings; connected with Iisted tie-wrap fittings; connected using |isted
coupling made of HDPE with stainless steel external banding clamps and locking rings;
connected with approved electrofusion conduit couplings; or connected using an approved
chemical fusion method using an epoxy or adhesive specifically designed for HDPE
couplings and connectors all installed in accordance with their manufacturer’'s
instructions. Do not use PVC glue on HDPE. Do not use water pipe fittings, or connect
conduit with heat shrink tubing.

Duct Cable/HDPE — <— PVC Conduit
=g WOl
HDPE External band
coupling clamps and
body locking rings.

DUCT CABLE/HDPE TO PVC

Duct Cable/HDPE

’//fRigid Coupl ing

Listed

Nonmetal lic ‘\\\\\\*Rigid Metal lic Conduit

{fcround box

Min.

18"

3" to 6"

PVC Bell End
Fitting

/ -
Duct Cable/HDPE

Couple duct to
conduit elbow at
foundations.

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

Duct Cable/HDPE
to PVC Conduit
Coupl ing

extension——

Bell end
fitting

PVC Elbow

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

DUCT CABLE/HDPE AT GROUND BOX

When the upper end of an RMC
Ell does not enter the ground
box, it may be extended with

a SCH-40 PVC conduit nipple
and bell end, provided there
is a minimum of 18" of cover
over all parts of the elbow.
If not, o rigid extension and
ground bushing is required.

1"-3" exposed

Lo [

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

RMC e lbow

Ground rods are not
shown on this standard
sheet, but may be
required elsewhere

in plans.

Drill shaft foundation
Class A Concrete

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

Bored
Conduit

casing prior to placing

ELECTRICAL DETAILS
DUCT CABLE/
o bottom of conduit HDPE CONDUIT

iquidti duct cable, to prevent
Connector Kinking. 0P ED(11)-14
FILE: edl1-14.dgn on: TXDOT [cks TxDOT Jows TxDOT ks TxDOT
©T><DOT October 2014 CONT |SECT JOB HIGHWAY
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

3:38:41 PM

DATE: 5/30/2025

BATTERY BOX GROUND BOXES NOTES
A. MATERIALS

1. Provide polymer concrete or fiberglass reinforced plastic (FRP) battery box ground box
and cover in accordance with Departmental Material Specification (DMS) 11071 "Battery
Box Ground Boxes." Battery box will accommodate up to 4 batteries, each measuring
8 in. x 13.5 in. x 10 in. (W x L x D). Label battery box ground box cover in accordance
with DMS 11071,

2. Supply a marine grade batteries with covers. Secure the marine grade batteries with

covers to the stainless steel rack in the bottom of the ground box with tie down straps.

B. CONSTRUCTION METHODS

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

2. Remove all gravel and dirt from conduit. Cap all conduits prior to placing aggregate
and setting battery box ground box. Provide Grade 3 or 4 coarse aggregate as shown on
Table 2 of Item 302 "Aggregates for Surface Treatments." Ensure the aggregate bed is
in place and is a minimum of 9 in. deep prior to setting the box. Install battery box
ground box on top of aggregate.

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

30 %"

BATTERY BOX TOP VIEW

_LY
OPEN =
~

— Y

Polymer
Concrete
Ring

Fiberglass

4. Bolt covers down when not working in battery box ground boxes. Keep bolt holes in the 30 ¥t ;Tég:?gcgs
box clear of dirt. po | ymer
Bar "A" concrete
Reinforcing steel . body
X
L/ m
—
10" (Typ) ™
28 |/4 "
10"
1/on B
A (typ.) A 31 Y, S
3%" & HOLES
Ground
ol e box iA—! o o [}
e
i Y
L 3|/2 w3l 2.. 3|/2 " 3|/2 "
o
PLAN VIEW
Battery Box SECTION X-X
Ground box
No. 3 10"
Reinforcing (typ.)
steel
Z SN "
I _
Class A <&X%§/ Apron-Ful |
Concrete ;'z§§? Depth of box
Apron B z
\/ o
o8 L)l ¥0 ?>4 9" Aggregate -
eV e SN . ™
© <>%%967 O X FI(D) ‘ T
\ W R d
EER AN S RSN | _ = = oo
Conduit or 2 x| 5 O;qu_at_ions
duct cable <| - I Texas Department of Transportation sé,‘;',ﬂgfd
SECTION A - A -
APRON FOR BATTERY BOX GROUND BOXES ELECTRICAL DETAILS
@ Place aggregate under the box and not in the box. B E B
Aggregate should not encroach on the interior volume GROUND BOXES
of the box.
(@ 1nstall bushing or bell end fitting on the upper end -
of all ells. SECTION Y-Y ED(12) 14
FILE: edl2-14.dgn on: TXDOT [cks TxDOT Jows TxDOT ks TxDOT
(:) Install all conduits in @ neat and workmanlike manner. ©TxDOT October 2014 CONT |SECT JoB HIGHWAY
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SUMMARY OF SMALL SIGNS

No warranty of any

TxDOT assumes no responsibility for the conversion

2|6 SM RD SGN ASSM TY XXXXX (X) XX (X=-XXXX) BRIDGE
o | — 7 7
AR ‘ MOUNT
K= | CLEARANCE
SPHLEAENT c1on Slon g POST TYPE POSTS ANCHOR TYPE MOUNTING DESIGNATION SIGNS
NO NO. | NOMENCLATURE SIGN DIMENSIONS 22 UA=Universal Conc |PREFABRICATED| 1EXT or 2EXT = # of Ext (See
. . S| S |FRP = Fiberglass UB=Universal Bolt BM = Extruded Wind Beam Note 2)
S| 2|TWT = Thin-wall 1 or 2| SA=Slipbase-Conc P = "Plain" [WC = 1.12 #/ft Wing
"_‘ j 10BWG = 10 BWG SB=Slipbase-Bolt | T = »Tv Channell TY = TYPE
<| < S80 = Sch 80 WS=Wedge Steel U= "u" EXAL= Extruded Alum Sign TY N
Lo w WP=Wedge Plastic Panels TY S
W3-3 ALUMINUM SIGN BLANKS THICKNESS
*EDGELIT 36x36 v 10BWG 1 SA P
78 1-1 LED SIGN Square Feet Minimum Thickness
Less than 7.5 0.080"
7.5 to 15 0.100"
Greater than 15 0.125"
Galm Rd The Standard Highway Sign Designs
78 | 1-2 D3-2 NEXT SIGNAL 60x30 v 10BWG 2 SA P for Texas (SHSD) com be found of
the following website.
http://www.txdot.gov/

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

NOTE:

1. Sign supports shall be located as shown

on the plans, except that the Engineer
48x24 v 10BWG 1 SA T may shift the sign supports, within
79 2-1 W1-7 design guidelines, where necessary to

secure q more desirable location or to
avoid conflict with utilities. Unless
otherwise shown on the plans, the
Contractor shall stake and the Engineer
will verify all sign support locations.

2. For installation of bridge mount clearance
signs, see Bridge Mounted Clearance Sign
Assembly (BMCS)Standard Sheet.

Galm Rd
2-2 D3-2 60x30 v 10BWG 2 SA P
79 NEXT SIGNAL 3. For Sign Support Descriptive Codes, see
Sign Mounting Details Small Roadside

Signs General Notes & Details SMD(GEN).

FILE: P:\300\04\43\ORD\4-Design\Plan Set\S08-Traffic\S$8.3-PM & Signing\81-Pfaklaf dshBO00d 4 SGosr gfprmats or for incorrect results or damages resulting from its use.

DATE: 5/29/20254:52: 08 PM

W3-3
79 | 2-3 EEBGE%L 36x36 v 1 0BWG 1 SA P
§® Traffic
Operations
I Texas Department of Transportation 52;’,%’3%
SUMMARY OF
SMALL SIGNS
SOSS SHEET 1 OF 1
79 FILE: sums 16, dgn on: TXDOT [cks TxDOT Jows TxDOT ks TxDOT
©T><DOT May 1987 CONT [SECT JoB HIGHWAY
REVISIONS 3544|04 XXX SH 211
g:lg DIST COUNTY SHEET NO.
SAT MED INA 81

8




Plotted on: 1/21/2026

Design Filename: P:\300104143\0RD\4-Design\Plan Set\S08-Traffic\S8.3-PM & Signing\3000443_SPM_01.dgn

BEGIN[A]

BEGIN SHIFT

STA 438+19.54

12.00' LT

EXIST ROW MATCH EXIST

BEGIN[C]
BEGIN SHIFT
STA 438+19.54

0.00'LT
EXIST EOP MATCH EXIST PROP EOP o
n «|§ o
2, BEGIN PROJECT NI
51" STA 438+19.54 S
o
\ 2
I @5H211\ SH211 'Nfz <
Ny L e e == =N — s — s — = — —_—— = — e — ~dd ]
= i WA = 436I+00 437+00 438400 = g@f &
o0 SN 435+00 439400 —~— Ar="] uu_':
=
BEGIN[A] —
2 BEGIN SHIFT = | T
£l STA 438+19.54 3 |o
% EXIST EOP 12.00' RT PROP EOP z =
MATCH EXIST ;
EXIST ROW -1
STA 437+19,19
W3-3 .
(36" x 36")
EDGELIT
LED SIGN
END SHIFT
STA 441+79.54
18,001 LT EXIST ROW
END SHIFT
STA 441+79.54
€ SH 211 6.00' LT
PROP EOP END TAPER
= <|§ STA 442+79.54 . |8 3
Jj < T 6.00' LT / @ ; S
e / T
— / Q
& e ~
9 - - — — - ;
= x - T T 742400
> 440+00 r‘:ti 441+00 \ 100 n
— w
o
3 \ \ 5
« END SHIFT [
d;, <19 BEGIN TAPER @ \— \— B (:5
u N STA 441+79.54 5 @ =
.8 PROP EOP 6.00"RT S"f:f ’zlxv4+ 79.55 ” g
END SHIFT 6.26' RT
STA 441+79.54
18.00' RT
EXIST ROW
1-2
Galm Rd STA 439480
D3-
NEXT SIGNAL 60" 30"

PAVEMENT MARKINGS LEGEND
6" SLD (W) STRIPE
8" SLD (W) STRIPE
6" DBL SLD (Y) STRIPE W/ TY Il A-A @ 20' C-C
8" SLD (W) STRIPE W/ TY I-C @ 20" C-C
WHITE ARROW
MEDIAN NOSE
WHITE WORD
24" SLD (W)
TRAFFIC FLOW ARROWS
PROPOSED SIGN

EXISTING SIGN TO BE REMOVED

SIGN DESIGNATION (SEE SUMMARY OF SMALL SIGNS
FOR ASSEMBLY DETAILS)

NOTES

1. FOR ADDITIONAL DETAILS SEE TxDOT TYPICAL
STANDARD SHEETS.

- b | EEEEEEEE

2. EXISTING FEATURES ARE SHOWN SCREENED BACK.

3. ALL SIGN LOCATIONS ARE APPROXIMATE. EXACT
LOCATIONS ARE TO BE STAKED OUT BY THE CONTRACTOR
AND APPROVED BY THE ENGINEER PRIOR TO INSTALLATION

4. TYPE Il MARKINGS TO BE USED AS PAVEMENT SEALER
FOR ALL TYPE | MARKINGS ON EXISTING PAVEMENT.

5. ALL DIMENSIONS ARE TO EDGE OF PAVEMENT AND/OR
CENTER OF PAVEMENT MARKINGS, UNLESS
OTHERWISE INDICATED.

DESIGN

Ny
-~ OF "

= ,\‘;\&,mu 3

z

1/21/2026
DATE
1/21/2026
DAN THOMA, P.E. DATE
0 25 50 75
SCALE: 1"= 50"
REV.NO. | DATE DESCRIPTION BY

ENGINEERS

SAN ANTONIO | AUSTIN | HOUSTON | FORT WORTH | DALLAS
2000 NW LOOP 410 I SAN ANTONIO, TX 78213 | 210.375.9000
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800

rd PAPE-DAWSON

=t

l Texas Department of Transportation

SH 211 TURN LANES AT GALM RD

SIGNING AND PAVEMENT
MARKING LAYOUT

STA 434+00 TO STA 445+00
SHEET 1 OF 2

CONT | SECT JoB HIGHWAY
3544 04 XXX SH 211
DIST COUNTY SHEET NO.

SAT MEDINA 82




Plotted on: 1/21/2026

Design Filename: P:\300104143\0RD\4-Design\Plan Set\S08-Traffic\S8.3-PM & Signing\3000443_SPM_02.dgn

SEE SHEET 3 OF 3 FOR GALM Q
RD SIGNING AND PAVEMENT 0N BEGIN [AH]
MARKING LAYOUT = o STA 448+16.91
<2 30.00' LT
o 3 BEGIN[D 6.91
= STA 448+16.
STA 445+’59’\114D1%| O 18.00' LT
18.00' LT 12' I EXIST ROW
LN .
@ BEGIN SHIFT
STA 449+16.93
END « 30.00'LT
PROP EOP STA 4 45522’\’1 _ g BEGIN SHIFT
+94. E STA 449+16.93
= < @& 6.00"LT / Bl 715 / 1800 LT PROP EOP o
b |2 @ 17 7 g
o i \ | £ = o
T N\ N AR) +
== N\ | S A
- ~
z Mz<l— . . . . . . SH211 S | - : = <
| | - L = = T U _ o |— . a .
WE—E o — —— - -2 - — = g i e e ek gy gy e <
:;>| = 83 7400 ~ 448+00 r = = FAo— = . . , el I
) i \\ al= 750+00 . 0
- bz [e— 194 s | ~S w
S /S / / \ [ \\ A =
o a— = 3
+ / a—/ B— .13 \— BEGIN SHIFT e T
o S € SH 211 S| STA 449+16.93 O
o o3 STA 447+55.62 BeGING 19 6.00'LT =
o » ENDI PROP EOP € GALM RD STA 448+16.91 6.00' RT <
o STA 446+94.19 6.00' LT s
6.00' RT STA 448+16.91 BEGIN SHIFT
6.00' RT STA 449+16.93
18.00' RT
EXIST ROW
2-1
‘ ’ STA 447+55
-7 .
48" x 24
Galm Rd STAD§5%-32
NEXT SIGNAL 60" x 30"
EXIST ROW
STA 457+91, 91
PROP EOP STa4s148191 AR (36 W3- 33 6")
91 STA 452+61.91 X
25.94'LT 12.28'LT EDGELIT
S END[D] END SHIFT LED SIGN
e PI STA 451+61.91 END[A] EXIST EOP
= 5 13.94' LT STA 452+79.17
> 12.00' LT
(_% MATCH EXIST
SR
I—- ~
2 112 k= | 100 — SH211
Mle—<— A ' ; . N —
wn - = —— = ———x = -t - === T —_— === — - = .
A= = — / 453+00 454400 T T =
= 452400 454+00 455+00
> > 451+(N13 m—— 456
o
a1
3 T 4 END PROJECT \
j;'l ez ENDI:;’\I!ILI)F STA 452+79.17 EXIST EOP
© NS G- PROP EOP STA 452+79.17
o @ 000 LT END SHIFT
END[A]
© MATCH EXIST STA 452+79.17
12.00' RT
MATCH EXIST
EXIST ROW

PAVEMENT MARKINGS LEGEND
6" SLD (W) STRIPE
8" SLD (W) STRIPE
6" DBL SLD (Y) STRIPE W/ TY Il A-A @ 20' C-C
8" SLD (W) STRIPE W/ TY I-C @ 20" C-C
WHITE ARROW
MEDIAN NOSE
WHITE WORD
24" SLD (W)
TRAFFIC FLOW ARROWS
PROPOSED SIGN

EXISTING SIGN TO BE REMOVED
SIGN DESIGNATION (SEE SUMMARY OF SMALL SIGNS

- b | EEEEEEEE

FOR ASSEMBLY DETAILS)

NOTES

1. FOR ADDITIONAL DETAILS SEE TxDOT TYPICAL
STANDARD SHEETS.

2. EXISTING FEATURES ARE SHOWN SCREENED BACK.

3. ALL SIGN LOCATIONS ARE APPROXIMATE. EXACT
LOCATIONS ARE TO BE STAKED OUT BY THE CONTRACTOR
AND APPROVED BY THE ENGINEER PRIOR TO INSTALLATION

4. TYPE Il MARKINGS TO BE USED AS PAVEMENT SEALER
FOR ALL TYPE | MARKINGS ON EXISTING PAVEMENT.

5. ALL DIMENSIONS ARE TO EDGE OF PAVEMENT AND/OR
CENTER OF PAVEMENT MARKINGS, UNLESS
OTHERWISE INDICATED.

DESIGN

1/21/2026
DATE
1/21/2026
DAN THOMA, P.E. DATE
0 25 50 75
SCALE: 1"= 50"
REV.NO. | DATE DESCRIPTION BY

ENGINEERS

SAN ANTONIO | AUSTIN | HOUSTON | FORT WORTH | DALLAS
2000 NW LOOP 410 I SAN ANTONIO, TX 78213 | 210.375.9000
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800

rd PAPE-DAWSON

=t

l Texas Department of Transportation

SH 211 TURN LANES AT GALM RD

SIGNING AND PAVEMENT
MARKING LAYOUT

STA 445+00 TO END
SHEET 2 OF 2

CONT | SECT JoB HIGHWAY
3544 04 XXX SH 211
DIST COUNTY SHEET NO.

SAT MEDINA 83




Plotted on: 6/13/2025

Design Filename: P:\300104143\0RD\4-Design\Plan Set\S08-Traffic\S8.3-PM & Signing\3000443_SPM_03.dgn

“W | PAVEMENT MARKINGS LEGEND
1 s 6" SLD (W) STRIPE
. o5 12 .
o 145 1 ~=ron 8" SLD (W) STRIPE
§ 6" DBL SLD (Y) STRIPE W/ TY Il A-A @ 20' C-C
% [D] 8" SLD (W) STRIPE W/ TY I-C @ 20' C-C
EXIST S WHITE ARROW
Row '§ MEDIAN NOSE
PROP EOP WHITE WORD
BEGIN[E] 24" SLD (W)
STA 100+49.59 <= TRAFFIC FLOW ARROWS
20.00' LT ®  PROPOSED SIGN
§¥£ % 047371 ®  EXISTING SIGN TO BE REMOVED
; : —] SIGN DESIGNATION (SEE SUMMARY OF SMALL SIGNS
20.00'LT FOR ASSEMBLY DETAILS)
NOTES
= FOR ADDITIONAL PAVEMENT MARKINGS 1. FOR ADDITIONAL DETAILS SEE TxDOT TYPICAL
N OUTSIDE TXDOT ROW STANDARD SHEETS
g SEE CIVIL PLANS FOR DETAILS. :
=N 567°25'32.4" W 2. EXISTING FEATURES ARE SHOWN SCREENED BACK.
‘| R /_/ U O 3. ALL SIGN LOCATIONS ARE APPROXIMATE. EXACT
LOCATIONS ARE TO BE STAKED OUT BY THE CONTRACTOR
101+00 102+00
¢ sH211 L1 - AND APPROVED BY THE ENGINEER PRIOR TO INSTALLATION
STA 447+55.62 N GALM RD
AN D 4. TYPE Il MARKINGS TO BE USED AS PAVEMENT SEALER
€ N FOR ALL TYPE | MARKINGS ON EXISTING PAVEMENT.
EXIST a 5. ALL DIMENSIONS ARE TO EDGE OF PAVEMENT AND/OR
ROW 3 | CENTER OF PAVEMENT MARKINGS, UNLESS
. END OTHERWISE INDICATED.
S| STA 100+73.71
20.00' RT DESIGN
q Ny
! BEGIN[E] Saefh Ty
| STA 100+49.59 E
ﬁ 20.00' RT ;
i PROP EOP ?
: (30S 6/13/2025
I ﬁ DATE
' \ EXIST ROW
8 1212 | 12' | 12 4
SHLDR LN [MED LN | LN | [ SHLDR -
4] - V
8 | 6/13/2025
DAN THOMA, P.E. DATE
0 25 50 75
SCALE: 1"= 50'
REV.NO. | DATE DESCRIPTION BY

ENGINEERS

SAN ANTONIO | AUSTIN | HOUSTON | FORT WORTH | DALLAS
2000 NW LOOP 410 I SAN ANTONIO, TX 78213 | 210.375.9000
TEXAS ENGINEERING FIRM #470 | TEXAS SURVEYING FIRM #10028800

rd PAPE-DAWSON

=t

l Texas Department of Transportation

SH 211 TURN LANES AT GALM RD

SIGNING AND PAVEMENT
MARKING LAYOUT

SHEET 1 OF 1

CONT | SECT JoB HIGHWAY
3544 04 XXX SH 211
DIST COUNTY SHEET NO.

SAT MEDINA 84




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:
FILE: P:\300\04\43\ORD\4-Design\Plan Set\S08-Traffic\S$8.3-PM & Signing\81-Pfaklaf dshonsend 11 @dier formats or for incorrect results or damages resulting from its use.

4:52:14 PM

DATE: 5/29/2025

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 g 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-aw
LEGEND & BORDERS WHITE TYPE A SHEETING BACKGROUND ALL TYPE B OR C SHEETING E"‘Od gz:sz
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 ;ESESB'ER?MBOLS ALL OTHERS TYPE B OR C SHEETING g;gt’:\;/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 shall 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 § / INTERSTATE \
AREA ALUMINUM SIGN BLANKS THICKNESS
Square Feet Minimum Thickness
# Less than 7.5 0.080
7.5 to0 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 SDtla‘;lﬁdlgﬁd

State Park Garfield =» TYPICAL SIGN
i I REQUIREMENTS

TSR(3)-13
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DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

FILE: P:\300\04\43\ORD\4-Design\Plan Set\S08-Traffic\S8.3-PM & Signing\81-PfaBas dshansend 1t @jher formats or for incorrect results or damages resulting from its use.

4:52:15 PM

DATE: 5/29/2025

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)

DO NOT

C__J
ENTER

WRONG

WAY

REQUIREMENTS FOR FOUR

SPECIFIC SIGNS ONLY

SHEETING REQUIREMENTS
USAGE COLOR SIGN FACE MATERIAL
BACKGROUND RED TYPE B OR C SHEETING
BACKGROUND WHITE TYPE B OR C SHEETING
LEGEND & BORDERS WHITE TYPE B OR C SHEETING
LEGEND RED TYPE B OR C SHEETING

SPEED
LIMIT

95

TYPICAL EXAMPLES

SHEETING REQUIREMENTS

USAGE COLOR SIGN FACE MATERIAL
BACKGROUND WHITE TYPE A SHEETING
BACKGROUND ALL OTHERS TYPE B OR C SHEETING

LEGEND, BORDERS

AND SYMBOLS BLACK ACRYLIC NON-REFLECTIVE FILM
LEGEND, BORDERS

AND SYMBOLS ALL OTHER TYPE B OR C SHEETING

REQUIREMENTS FOR WARNING SIGNS

REQUIREMENTS FOR SCHOOL SIGNS

TYPICAL EXAMPLES

SCHOOL

SPEED

SHEETING REQUIREMENTS

LIMIT

20

WHEN
FLASHING

(4]

TYPICAL EXAMPLES

SHEETING REQUIREMENTS

USAGE COLOR SIGN FACE MATERIAL
FLOURESCENT TYPE B, OR C., SHEETING
BACKGROUND YELLOW FL FL
LEGEND &% BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM
LEGEND & SYMBOLS ALL OTHER TYPE B OR C SHEETING

USAGE COLOR SIGN FACE MATERIAL
BACKGROUND WHITE TYPE A SHEETING
BACKGROUND FLOURESCENT

YELLOW GREEN

TYPE BFLOR CFLSHEETING

LEGEND, BORDERS
AND SYMBOLS

BLACK

ACRYLIC NON-REFLECTIVE FILM

SYMBOL'S

RED

TYPE B OR C SHEETING

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) .

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

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.

Black legend and borders shall be applied by screening process or cut-out

acrylic non-reflective black film to background sheeting,

thereof.

or combination

White legend and borders shall be applied by screening process with transparent
colored ink, transparent colored overlay film to white background sheeting or
cut-out white sheeting to colored background sheeting, or combination thereof.

Colored legend shall be applied by screening process with transparent colored

ink, transparent colored overlay film or colored sheeting to background

sheeting, or combination thereof.

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

Standard Plan Sheets.

ALUMINUM SIGN BLANKS THICKNESS

Square Feet

Minimum Thickness

Less than 7.5 0. 080
7.5 to 15 0.100
Greater than 15 0.125

DEPARTMENTAL MATERIAL SPECIFICATIONS

ALUMINUM SIGN BLANKS

DMS-7110

SIGN FACE MATERIALS

DMS-8300

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

http://www.txdot.gov/

. Mounting details for roadside mounted signs are shown in the "SMD series"

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

TYPICAL SIGN
REQUIREMENTS

TSR(4)-13
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ARROW DETAILS

for Large Ground-Mounted and Overhead Guide Signs

SIGN BLANK PUNCHING DETAILS FOR ATTACHMENTS WHEN SPECIFIED
TO BE TYPE A ALUMINUM SIGNS

(FOR MOUNTING TO GUIDE SIGN FACE)

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:

4:52:16 PM

FILE: P:\300\04\43\ORD\4-Design\Plan Set\S08-Traffic\S$8.3-PM & Signing\81-Pfaklaf dshonsesd 11 @dier formats or for incorrect results or damages resulting from its use.

DATE: 5/29/2025

6" "y" NO. OF EQUAL SPACES 6" R=3"—
\— I I /o <) <) o 0\12
™~ "~ N
_ 3 " Holes ie.. T | |
o o o o ° W °
3 EQUAL
A SPACES | T |
N %5 " Holes ®
3 " Holes L o o/ o o
/ 12
o o o o — 2| "X" NO. OF EQUAL SPACES IES
Lz " A !
Type A Type B E-3 E-4 Down Arrow |
INTERSTATE ROUTE MARKERS U.S. ROUTE MARKERS STATE ROUTE MARKERS
TYPE LETTER SIZE USE AlC]D]E
A-1 18.67" U/L d 10" C % 21 15 | e
: °n P2 I Single NOTE 48 | 28 | 20 | 1% —
A-2 13.33"U/L and 12" Caps Lane Sign Size nys D?élots W X
" ' Exits Arrow dimensions are shown in the
A-3 16" & 20" U/L ) "Standard Highway Sign Designs for e 24x24 2 4 24 4
B-1 | 10.67"U/L ond 10" Cops | 1tiple Texas™ monual. | 24" mox. ;L_ 30x24 3 4 6| 5
B-2 13.33"U/L and 12" Caps Lane > T° ° 36x36 3 4 48 6
B-3 16" & 2@" U/L Exits y @ N LY 45x36 4 3 24 | 3
6" dia.
Holes 48x48 4 3 36 4
CODE | USED ON SIGN NO. The Stondard Highway Sign Designs for Texos (SHSD) ° ° /) 60x48 5 3 48| 5
£-3 E5-1aT can be found at the following website.
E-4 E5-1bT http://www.txdot.gov/ EXIT ONLY PANEL
MOUNTING DETAILS OF ATTACHMENTS TO GUIDE SIGN FACE ARROW DETAILS
("EXIT ONLY" AND "LEFT EXIT" PANELS, ROUTE MARKERS AND OTHER ATTACHMENTS) for Destination Signs (Type D)
9" 12"
Guide sign
Attachment % zggggqund &
sign T _—1/4" nut
sheeting——— = | /ond bol+
/Shee‘r metal
screw "
N 0. 06§ IH=—— Lock washer
ket a 0,063 T e Ao T o [ [
must be cut aluminum Washer Standard arrow Standard arrow
at panel Type A sign — — +0 be used with "’O‘De used with
joints 6 inch letters. 8 inch letters.
= §® Traffic
Operations
I Texas Department of Transportation 52,‘;’,%’32,
%

DIRECT APPLIED ATTACHMENT

NOTE:

1. Sheeting for legend, symbols, and borders must be cut at panel joints.

2. Direct applied attachment signs will be subsidiary to "Aluminum Signs"
or "Fiberglass Signs".

SCREW ATTACHMENT

NUT/BOLT ATTACHMENT

NOTE:

Furnish Type A aluminum sign attachments only

when specified in the plans. These signs will be

paid for under "Aluminum Signs".

TYPICAL SIGN
REQUIREMENTS

TSR(5)-13

FILE: +sr5-13. dgn on: TxDOT [ox: TxDOT [ow: TxDOT [ek: TxDOT
©7xpoT  October 2003 CONT |sEcT JoB HIGHWAY
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DISCLAIMER:

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

kind is made by TxDOT for any purpose whatsoever.

SIGN SUPPORT DESCRIPTIVE

SM RD SGN ASSM TY

Post Type

Fiberglass Reinforced Plastic Pipe (see SMD(FRP))
Thin-Walled Tubing (see SMD(TWT))

= 10 BWG Tubing (see SMD(SLIP-1) to (SLIP-3))
Schedule 80 Pipe (see SMD(SLIP-1) to (SLIP-3))

(Descriptive Codes correspond to project estimate and quantities sheets)

XXXXX (X) XX (X-XXXX)
XXXXX

CODES

Number of Posts (1 or 2)

Anchor Type

UA = Universal Anchor - Concreted (see SMD(FRP) and (TWT)
uB
WS
WP
SA
SB

Wedge Anchor Steel - (see SMD(TWT))

Wedge Anchor Plastic (see SMDI(TWT))

Slipbase - Concreted (see SMD(SLIP-1) to (SLIP-3)
Slipbase - Bolted Down (see SMD(SLIP-1) to (SLIP-3))

Sign Mounting Designation

= Prefab. "Plain" (see SMD(SLIP-1) to (SLIP-3), (TWT),

T = Prefab. "T" (see SMD(SLIP-1) to (SLIP-3), (TWT))
= Prefab. "U" (see SMD(SLIP-1) to (SLIP-3))

[F REQUIRED

Universal Anchor - Bolted down (see SMD(FRP) and (TWT))

)

(FRP)) %ﬁ

REQUIRED CLEARANCE
FOR BREAKAWAY SUPPORT

Non-breakaway
portion of
suppor t
(i.e., stub).

Sur face

To avoid vehicle undercarriage snagging, any
substantial remains of a breakaway support,
when it is broken away, should not project

SIGN LOCATION

PAVED SHOULDERS

-t HIGHWAY
INTERSECTION
AHEAD
0 to 6 ft
7.5 ft max
Travel q 7.0 ft min *
Lane ﬂ

L‘—%\“\
Shoul der

LESS THAN 6 FT. WIDE

When the shoulder is 6 ft. or less in width,
the sign must be placed at least 12 ft. from

HIGHWAY
INTERSECTION
AHEAD

6 ft min 4~—H444-T

— Greater
than 6 ft )
7.5 ft max
Travel N 7.0 ft min
Lane ﬂ {

Paved
Shoulder

GREATER THAN 6 FT. WIDE

When the shoulder is greater than 6 ft in width,
the sign must be placed at least 6 ft. from the

T-INTERSECTION

®\_

12 ft min ——

6 ft min ——

7.5 ft max
7.0 ft min *
Travel ot
Lane ¢
e ——
Shoul der E—

When this sign is needed at the end of a two-lane,
two way roadway, the right edge of the sign should
be in line with the centerline of the roadway. Place
as close to ROW as practical.

WEST | [ EAST

Edge of Travel Lane

When two sign clamps are used to mount signs
back-to-back, use @ 5/16-18 UNC galvanized hex

head per ASTM A307 with nut and helical-spring lock
washer. The approximate bolt lengths for various post
sizes ond sign clamp types are given in the table at
right. The bolt length may need to be adjusted
depending upon field conditions.

Sign clamps may be either the specific size clamp
or the universal clamp.

DATE:
FILE:

Approximate Bolt Length

Pipe Diameter Specific Clamp | Universal Clamp
2" nomingl 3" 3or 31/2"

2 1/2" nominal 3or 31/2" 3 1/2 or 4"
3" nominal 31/2 or 4" 41/2"

AHEAD

7.5 ft max

1EXT or 2EXT = Number of Extensions (see SMD(SLIP-1) to (SLIP-3), (TWT)) more than 4 inches above a 60-inch chord the edge of the fravel lane. edge of the shoulder.
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
/”_‘\\\ //// \\\
7
. s/ N / N . .
No more than 2 sign / \ Acceptable / \ 5 ft minxx B HIGHWAY 2 ft minxx HIGHWAY
posts should be located / \ / \ INTERSECTION INTERSECTION
within a 7 ft. circle. N o g o o ol AHEAD AHEAD
T \ I
\ | \ ;
o N . K S \ 7 ft. /
- - . RRAL -~ S~ N diameter / Guard
Re \\\ N dngme'rer / e S ~_ circle /// . | Roil i 7765f:f n}ox* . | Concrete | 7765f:1 n'wox*
// \ \\C|rcle/// // N - — [gﬁz n . min [gﬁ: /-/Borrier n . +mun
;i \ T / \ IO — S
I | | \ Not Acceptable B 2
| | | Paved Paved
‘ a a ; =2 o} / Shou | der Shoul der
\ ; \ /
\\ 7 ft. // \\ w7f? // BEHIND GUARDRAIL BEHIND CONCRETE BARRIER
diometer N iameter
\\\ circle //’ Not Acceptable ~_ circle /// Not Acceptable *xSign clearance based on distance required for proper guard rail or concrete barrier performance.
TYPICAL SIGN ATTACHMENT DETAIL SIGNS WITH PLAQUES RESTRICTED RIGHT-OF -WAY
R R (When 6 ft min. is not possible.)
Single Signs Back-to-Back Aot
Signs
U-bolt G FARM Max imum
14r4n EAST possible HIGHWAY
Nylon washer, flot — < = INTERSECTION
washer, lock washer, . ROAD
Ut ,ﬁS|gn Panel 7.5 f+ mox AHEAD
N 7.0 f+ min * LOW —>
NVEN — : min CLEARANCE WP ROAD
/—uz;"lerI’OCk Wh 7| tal pl m X
en a supplemental plaque }
Travel or secondary sign is used, 6 X% %
the 7 ft sign height is 7.5 ft max -
Sign measured to the bottom of 7.0 ft min *
[] =————Nut, lock Clamp the supplemental plaque
washer Shoul der or secondary sign. T[ovel
ane
Sign Poneli E Nylon washer, flat %
washer, lock washer, CURB & GUTTER OR RAISED ISLAND Paved
nut Shoul der
. Right-of-way restrictions may be created
Bolts used to mount sign panels to the clamp are 17 . >
5/16-18 UNC galvanized square head with nut, Clamp Bolt Sign Panel 2t 2ft by rocks, water, vegetation, forizt
nylon washer, flat washer and lock washer. The Nylon washer, flat — \ min HIGHWAY min ?z;grlggs, 6 narrow island, or other
bolt length is 1 inch for aluminum. washer, lock washer, Sign Bolt ’
vos INTERSECTION

In situations where a lateral restriction
prevents the minimum horizontal clearance
from the edge of the travel lane, signs
should be placed as far from the travel
lane as practical.

*x* Post may be shorter if protected by
guardrail or if Engineer determines the
post could not be hit due to extreme
slope.

* Signs shall be mounted using the following condition
that results in the greatest sign elevation:

(1) a minimum of 7 to a maximum of 7.5 feet above the
edge of the travel lane or

(2) a minimum of 7 to a maximum of 7.5 feet above the
grade at the base of the support when sign is
installed on the backslope.

The maximum values may be increased when directed by
the Engineer.

See the Traffic Operations Division website for detailed
drawings of sign clamps, Triangular Slipbase System
components and Wedge Anchor System components.

The website address is:
http: //www. txdot. gov/publications/traffic. htm

g Texas Department of Transportation
l Traffic Operations Division

SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS
GENERAL NOTES & DETAILS

SMD (GEN) -08
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No warranty of any

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

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

s made by TxDOT for any purpose whatsoever.

The use of this standard is governed by the "Texas Engineer

kind

DISCLAIMER:

DATE
FILE:

TRIANGULAR SLIPBASE INSTALLATION GENERAL REQUIREMENTS

GENERAL NOTES:

Post NOTE 1. Slip base shall be permanently marked to indicate manufacturer. Method, design, and location of
Bolt 10 BWG Tubing or ) ao:kinglore Zubjecf Io oggrsxol of Ihe TED?T Tro:fic ifngor?slsngineer. fioot
- . H H . Material used as post wi is system shall conform to the following specifications:
Keeper Plate Schedule 80 Pipe There are various dev!ces approved 10 BNG Tubing (2.875" outside diameter) o
(See General Note 31 for the Triangular Slipbase System. 0.134" nominal wall thickness
H Seamless or electric-resistance welded steel tubing or pipe
Slip Base P!eose reference The.MGTerloI Producer Steel shall be HSLAS Gr 55 per ASTM A1011 or ASTM A1008
List for approved slip base systems. Other steels may be used if they meet the following:
H 1 h 55,000 PSI minimum yield strength
0D D 0D http //\CIWW. txdot. gov/t?us iness/producer_|ist.htm 70,000 PSI minimum tensile sfrangth
—| = |= The devices shall be installed per 20% minimum elongation in 2"
5/8" structural 0 T 11 ] manufacturers’ recommendations. Wall thickness (uncoated) shall be within the range of 0.122" to 0.138"
bolts (3), nuts . Qutside diameter (uncoated) shall be within the range of 2.867" to 2.883"
(3), and washers Washers Instal lation procedures shall be Galvanization per ASTM A123 or ASTM A653 G210. For precoated steel tubing (ASTM A653), recoat
(6) per ASTM A325 if required by provided to the Engineer by Contractor. tube outside diameter weld seam by metallizing with zinc wire per ASTM B833.
or A449 and manufacturer Schedule 80 Pipe (2.875" outside diameter)
galvanized per /‘//// 0.276" nominal wall thickness
Item 445 "Galvanizing. " — — —_— Steel tubing per ASTM A500 Gr C
Bolt length is Other seamless or electric-resistance welded steel tubing or pipe with equivalent

2 1/2". outside diameter and wall thickness may be used if they meet the following:
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"

IR Outside 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.
3/4 " diometer hole. — . ASSEMBLY PROCEDURE
Provide a 36"
7" x 1/2" diameter Foundation
rod or #4 rebar. 1. Prepare 12-inch diameter by 42-inch deep hole. If solid rock is encountered, the depth of the
e foundation may be reduced such that it is embedded a minimum of 18 inches into the solid rock
Class A concrete FUTSIN 40" 2. The Engineer may permit batches of concrete less than 2 cubic yards to be mixed with a portable,
Agﬁ\\\\\\ s 12" min. motor-driven concrete mixer. For small placements less than 0.5 cubic yards, hand mixing in a
X 24" max. suitable container may be al lowed 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.
Non-reinforced Continue to work the stub into the concrete until it is between 2 to 4 inches above the ground.
concrete footing 4, Plumb the stub. Allow a minimum of 4 days to set, unless otherwise directed by the Engineer.
(STG" befuzed et 5. The triongular slipbase system is multidirectional and is designed to release when struck from any
unless note direction.
elsewhere in the T
plans). Foundation ) Support
should take approx. 1. Cut support so that the bottom of the sign will be 7 to 7.5 feet above the edge of the travelway
2.5 cf of concrete. (i.e., edge of the closest lane) when slip plate is below the edge of pavement or 7 to 7.5 feet
above slip plate when the slip plate is above the edge of the travelway. The cut shall be plumb and
straight.
}‘444444447 12" Dia 44444444*{ 2. Attach sign to support using connections shown. When multiple signs are installed on the same
support, ensure the minimum clearance between each sign is maintained. See SMD(SLIP-2) for
SM RD SGN ASSM TY XXXXX(X)SA (X-XXXX) clearances based on sign types.
CONCRETE ANCHOR 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
6" min —= hardened washer per ASTM F436. The
to edge stud bolt shall have a minimum
( [T 171 ] or joint yield and ultimate tensile strength
of 50 and 75 KSI, respectively.
Nuts, bolts and washers shall be
galvanized per 1tem 445, "Galvaniz-
ing." Adnesive type anchors shal | =t Texas Department of Transportation
have stud bolts installed with Type I Traffic Operations Division
[II epoxy per DMS-6100, "Epoxies
and Adhesives. " Adhesive anchors
may be loaded after adequate epoxy
cure time per the manufacturer's SIGN MOUNTING DETAILS

recommendations. Top of bolt shall SMALL ROADSIDE SIGNS

extend at least flush with top of

the nut when installed. The anchor, TRIANGULAR SLIPBASE SYSTEM

when installed in 4000 psi normal-

5/8" diameter Concrete Anchor -

g ?}2095 éeTDed o TE“ETU“ 0: weight concrete with a 5 1/2"
" and torque to min. o minimum embedment, shall have a - -
50 ft-1bs). Anchor may be minimum al lowable tension and shear SMD (SL IP ] ) 08
expansion or adhesive type. of 3900 and 3100 psi, respectively.
©TxDOT July 2002 DNz TXDOT ‘cx: TXDOT ‘DW: TXDOT ‘cx: TXDOT
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No warranty of any

ng Practice Act".

TxDOT assumes no responsibility for the conver-

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

DISCLAIMER:

DATE
FILE:

g e ONE-WAY Gap between
‘F 7‘ AN Ry or N _ olaques Nylon washer, —on on GENERAL NOTES:
N N A N Street Name | _ 1 shall be Aluminum 5/16" x 1 3/4 I 1
N [ /F A== X 7\‘ Sign | 4 + 1 Sign hex bolt with / 11 1 1. SIGN SUPPORT [# OF POSTS MAX. SIGN AREA
( P2 — AN | ’/ \ \ /m—m\\ /) (if required) “— Panel nut, lock washer, / 10 BWG 1 16 SF
s N | L \ 2 flat washers / 10 BWG 2 32 SF
v N | J 7 T i A ASTM A307 i
/ NN ) AN — AN O N N pe asT . Wing Sch 80 1 32 SF
| N ol AN ;b == : galvanized per Channe| Sch 80 2 64 SF
| | L>J1 7 NE VA SﬂTOP RI-1) Item 445, Sign Clamp
R I e 1 N \ / |- o Galvenizing. (Specific or 2. The Engineer may require that a Schedule 80 post be
N P ™ f I \ / 1 _ Universal) used in place of a 10 BWG where a sign height is
/ YIELD (R1-2)
N - A L - ‘ [ N o S RN abnormal Iy high due to a fill slope.
T N S o d == 4 | \ /s | | \ B Wing 5/16" x 3 374" 3. Sign supports shall not be spliced except where shown.
} Tf/ L \ _ LA ) < / Chamnel hex bolt with Sign support posts shall not be spliced.
Tﬁ 100 A | | = < 74/ - — - _} ; nut, lock washer Top View 4. Aluminum sign blanks shall conform to Departmental
| | = | ; Nt e . and flat washer Material Specifications DMS-7110 and shall have the
1+, | :\\ //‘ — 1N See N - Q-7 Extruded Alum. Windbeam Top View per ASTM A307 . following minimum thicknesses: 0.080 for signs less
| | Ny | | Detail D (See SMD(2-1)) galvanized per Detail B than 7.5 sq. ft., 0.100 for signs 7.5 to 15 sq. ft.,
LT J (>3 7 12,1 | " PLAQUE = 1 - variable length Detail A Item 445, “Galvanizing." and 0.125 for signs greater than 15 sq. ft.
L L STOP = 2 - 32 inch pieces 5. Signs that require specific supports due to reasons
- 1 YIELD = 1 - 8 inch piece in addition to windloading are indicated on the
SM RD SGN ASSM TY XXXXX(1)XX(P) L % 1 - 32 inch plece Drill 716" hole "REQUIRED SUPPORT" table on this sheet.
SM RD SGN ASSM TY XXXXX (1)XX(T) M RD SGN ASSM TY XXXXX(1]XX (P-BI +h h aft 3/8" x 3 1/2" heavy hex 6. For horizontal rectangular signs fabricated from flat
M rough) after bolt with nut, lock washer aluminum, T-brackets are used for signs 24 inches or
o o assembly and install and 2 flat washers per ASTM less in height. U-brackets are used for signs of
= =T ) bolt, nut, 2 flat 112 A307 galvanized per greater height.
[ | [ JJ || [ (- -0 \ I 1.12 #/ft Wing Channel washers and [tem 445 "Galvanizing. " 7. When two triongular slipbase supports are used to
[ b N I | | 8 lock washer. = support a single sign, they shall not be "rigidly
=" =M ]TK =L | | ; 8 = 11~ — ] connected to each other except through the sign panel.
| 1£Y, ’/ \( ‘ See Extender — 11 | This v'/ill allow each support to act independently
\ i ‘ Detail A 11 | when impacted by an errant vehicle.
‘\ /‘ h / I W(max) =6F T I 11 | 8. Wing channel shall meet ASTM A 1011 SS Gr 50 and be
N L N /| [ | H Il [ galvanized per ASTM A 123.
L~ - (> 7 | | I I I 9. Excess pipe, wing channel, or windbeam shall be cut
- === = 3= off so that it does not extend beyond the sign panel
r O r ) | | See i
‘ ‘TGtI ‘ ‘ | Detail B Detail F \ (i.e., excess support shall not be visible when the
eTal — sign is viewed from the front.) Repair galvanized
S u Dy, ( I8 E U-Bracket coating at cut support ends per [tem 445, "Galvanizing."
= i El B e = . . . 10. Additional route markers may be added vertically,
A T Splices shall only be allowed behind the sign substrate. provided the total sign area does not exceed the
See maximum al lowable amount per Note 1.
39 W-39 Detail ¢ 11.Additional sign clamp required on the "T-bracket" post
I 2 | . Nylon washer, 78U Bracket for 24 inch height signs. Place the clamp 3 inches above
V2 5/16" x 1 3/4" s bottom of sign when possible.
SM RD SGN ASSM TY XXXXX (1)XX (U) W . ' h H 12.Post open ends shall be fitted with Friction Caps
Aluminum ex bolt with . " P pS-
L i 38 38 | Sign | nut, lock washer, g_: 1/2" 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 washers ! ! hex bolt, nut, lock plans.
SM RD SGN ASSM TY XXXXX(1)XX(U-WC) per ASTM A307 | | washer and 2 flat
I (See Note 11) galvanized per | _ 1 washers per ASTM
= \ a8 N a° . [tem 445, a“m——‘—————‘ A307 galvanized per
L a )‘ | | | | i | gr:ggnel : "Galvanizing. " \ \ .[.EeT aa5,
== S o G N ) ~ | | alvanizing.
" "U/ "U" Extender (Y 0 H (T - \ P 5/16" x 3/4" ! !
| /\ | /i | | g g | | hex bolt with } |
\ ey &« +
R J L /| \ ) | | I nut, lock washer | | REQUIRED SUPPORT
| | I\ al | | and 2 flat washers
[N g 2 See A S o do | | LA per ASTM A307 SIGN DESCRIPTION SUPPORT
= L~ L ) Side View - Ivanized Post TY TOBWG (1) XX (T
— == B = | | alvanized per -i i -
‘ N Tl ‘ ‘ | Trem 445, © 48-inch STOP sign (R1-1) TY_10BWG (1) XX (P-BM)
11FT 9IN | | | | N PR " . s . B TY 10BWG(1)XX(T)
- (max) =0 e ‘ ‘ ! golvenizing. Detail E g | 807ineh YIELD sion (R1-2) TY_10BWG (1) XX (P-BM)
14 -=5- I B ‘ ‘ SIDE VIEW I Detail C 5| 48x16-inch ONE-WAY sign (R6-1) TY 10BKG (1) XX (T)
~ ~—a" -5 ] E | | Vv 2 TY_10BWG (1) XX (P-BM)
[ | | [ [ | | [ | : : § 36x48, 48x36, and 48x48-inch signs TY 10BWG(1)XX(T)
— — L — 2 — L — = Lo e |
= F=) r==F=7 v TOP VIEW < Y . = -
/ \ (= ( ) Sign Clamp 48x60-inch signs TY S8O(1)XX(T)
’ ‘ [\ ) f o T T T > ™ Extruded (Specific or N N -
\ / \\ /\ ! | W (max) =6F T | Aluminum Universal) 48x48-inch signs (diamond or square) TY TOBWG (1) XX (T)
I\ a I I I\ | = = | @ Windbeam N N
L L\ 4 J ] R ‘ ‘ (see SMD(2-1)) 7 . 48x60-inch signs TY S80(1)XX(T)
—_E = = 5 E =— ~ " " [=
4 b — 4 A 7: ‘ ] ‘ 3/8" x 3 1/2" square < | 48-inch A s . _
©)X : p@): c inch Advance School X-ing sign (S1-1) TY 10BWG (1)XX(T)
| | | | ! | L | Uzcslget:o;a T:lk Vf"ljg:‘e" . i . § 48-inch School X-ing sign (S2-1) TY 10BWG(1)XX(T)
S Sy L : 8 : per ASTM A307 galvanized v ?égn C;C'“D
B - per [tem 445 pecitic or Large Arrow sign (WI-6 & W1-7) TY 10BWG (1) XX (T)
R = | "Galvanizing. " (Bol+t Universal) Posf/@ ¢ ¢
\ ) length may vary
B o I~ depending on sign .
clamp type and Detail D g
3:?0“ ¢ 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

SMRD SGN ASSM T S80I XX (U-1EXD) SM RD SGN ASSM TY S80(1)XX (U-2EXT) FRICTION CAP DETAIL thickness shol | be 24 gauge for all cap sizes. SIGN MOUNTING DETAILS

The rim edges shall be reasonably straight and

0.25 H +.05" smooth. Caps shal |l be sized and formed in such a SMALL ROADS I DE S I GNS
i W(max) =8F T ALl di i i i Skirt | | - manner as to produce a drive-on friction fit and
- . A un|;::nc?elfgislsgeofl:erev?igslel.Sh . I Pipe 0.D. I 10 min, have no tendency to rock when seated on the pipe. TR I ANGULAR SL IPBASE SYSTEM

ins 1 Variation 1.75" max
" ‘Fi | Depth -.025"+.010" The depth shall be sufficient to give positive
| | protection against entrance of rainwater. They - -

| N xe= ) shall be free of sharp creases or indentations SMD (SL I P 2) 08
SM RD SGN ASSM TY XXXXX (1)XX (T} Rol led Cr'mp to | | and show no evidence of metal froc'fure. . ©7TxDAT July 2002 DN: TXDOT ‘CK: TXDOT ‘DW: TXDOT ‘CK: TXDOT

0. 2W H 0.6W 0.2W (x - See Note 12) engage pipe 0.D. Pipe 0.D. Caps shall have an electrodeposited coating of 90 FEvsion P P o8 TonmaY

" " zinc in accordance with the requirements of ASTM -

W | +,025"+.010 3544 04 XXX SH 211
8633 CIGSS FE/ZN 8. DIST COUNTY SHEET NO.
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No warranty of any

i d TxDOT assumes no responsibility for the conver-
sion of this stondard to other formats or for incorrect results or damoages resulting from its use.
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DISCLAIMER:

DATE:
FILE:

GENERAL NOTES:

0.25 H  pimim 8L Wing Nylon wasner, 1. [ SIGN SUPPORT | ® OF POSTS|  MAX. SIGN AREA
Channe | 5/16" x 2 1/2 . . 3/8" x 4" heavy hex 10_BWG ] 16 SF
————— - 7/7\ hex bolt with Drill 7/16" hole bolt with nut, lock washer 10 BWG 2 32 SF
‘ oL nut, lock washer, (through) offgr and 2 flat washers per ASTM Sch 80 1 32 SF
H f \_ 2 flat washers assembly ond instal | A307 galvanized
I galvanized per Sch 80 2 64 SF
L See Detail C Dell’ AS'TMdA307 DO';, ﬂu*,dz flat Item 445 "Galvanizing, "
77777777777777 galvanized per washers an . .
1 1/2" 2. The Engineer may require that a Schedule 80 post be
.. Item 445, fock washer. / used in place of a 10 BWG where a sign height is
0. 15W Galvanizing. =2 abnormal 1y high due to a fill slope.

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

Sign support posts shall not be spliced.

1
Extender —— |
I 4. Aluminum sign blanks shall conform to Departmental
|
|
J

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

Material Specifications DMS-7110 and shall have the
fol lowing minimum thicknesses: 0.080 for signs less

than 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.

Panel 5. Signs that require specific supports due to reasons

Extruded Alum. Windbeam (See Detail D on SMD (SLIP-2)) Side View Detail C p— in addition to windloading aore indicated on the

or 1.12 #/ft Wing Channel (See Detail A and Detail B) ap  T-Bracket "REQUIRED SUPPORT" table on this sheet.

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

— 7. When two triangular slipbase supports are used to
support a single sign, they shall not be "rigidly"
connected to each other except through the sign panel.

X . This will allow each support to act independently
See Detail A w W varidble | Sign when impacted by an errant venhicle.
ow Clamps 8. Wing channel shall meet ASTM A 1011 SS Gr 50 aond be
H : ﬂ (Specific or galvanized per ASTM A 123,
| —See Detail B T L Universal) 9. Excess pipe, wing channel, or windbeam shall be cut
‘ * I off so that it does not extend beyond the sign panel

(i.e., excess support shall not be visible when the

sign is viewed from the front.) Repair galvanized

coating at cut support ends per Item 445, "Galvanizing."

T~ - 10.Sign blanks shall be the sizes and shapes shown on

T~ - the plans.

.Additional sign clamp required on the "T-bracket" post

I for 24 inch high signs. Place the clamp 3 inches above

silie—= L bottom of sign when possible.

Post :: 12.Post open ends shall be fitted with Friction Caps.

clamp

Detai!l B Splices shall only be allowed behind the sign substrate.

12"

1

=i

L

SM RD SGN ASSM TY XXXXX (1) XX (U-XX) —_—
T Sign clamp —7 I 3/8" x 4 1/2"
12" 1 — square head
I \ bolt, nut,
% % o i Ld] flat washer
N 6" = and lock washer per

ASTM A307 galvanized

]
]
]
|
(]
]
]
]
varigble g e—————4
I
]
]
]
]
]
]
]
I

[ [ — N — N S3x5.7 N
, per Item 445
' . : l i stiffeners h “Galvonizing. " REQUIRED SUPPORT
Sign Clamp e e i t-3--— Ssign . attached with SIGN DESCRIPTION SUPPORT
(Specific or | Panel 2 7/8" O.D./ /SllD base post c¢lamps . - TY TOBWG (1) XX(T)
Universal) Wi Sch. 80 (See SMD('Z-]) Detai!l E 48-inch STOP sign (R1-1) TY 10BWG (1) XX (P-BM)
9 steel pipe for additional - - TY 10BWG (1) XX (T}
Channel details) >| 60-inch YIELD sign (R1-2) TY 10BWG (1) XX (P-BM)
Typical Sign Mount 5
Nyjon washer, See Detail E 5| 48x16-inch ONE-WAY sign (R6-1) T 10BWG (1) XX (T)
5/16" x 4 1/2 SM RD SGN ASSM TY S80(2)XX (P-EXAL) for clamp installation 2 TY_10BWG (1) XX (P-BM)
:3: D?z;kw\fl/;';her % Additional stiffener placed at approximate center 3| 36x48, 48x36, ond 48x48-inch signs TY TOBWG (1) XX (T)
2 f,lo'r washer s ! of signs when sign width is greater than 10'. 48x60- inch si TY S80(1)XX (T1
per ASTM A307 2, ] = . X tneh stons
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 : e =1 48x60-inch signs TY $80(1)XX(T)
. . See Detail D o
sign for proper mounting. L L <
C[] ] c 48-inch Advance School X-ing sign (S1-1) TY 10BWG (1)XX (T}
I LIl L 24" or 2 R . .
Sign Clamp N / 6" aamla yimm greater 48-inch School X-ing sign (S2-1) TY TOBWG (1) XX (T)
(Specific or I I: ] ] X
Universal) = — Large Arrow sign (W1-6 & Wi-7) TY TOBWG (1) XX (T)
12" H
\ S —
N /
3/8" x 1" square ;
head bolt and nut g
Ny lon washer, Texas Department of Transportation
5/16" x 4 1/2" l Traffic Operations Division
:E: b?glkw\fl/:;her f Use Extruded Alum. Windbeam as stiffeners
’ ! See SMD (2-1) for additional details
2 flat washers Extruded Aluminum T Bracket S I GN MOUNT I NG DETA I L S
per ASTM A307 Sign —N— See Detail E
?il;r\‘/]o:;‘iéed per _\I*_ for clamp instal lation SMAL |_ ROADS I DE S I GNS
1
Galvanizing. 2 on TRIANGULAR SLIPBASE SYSTEM
Sch. 80 or 10BWG

extruged e s o Rlp b SMD (SLIP-3)-08

Aluminum Panel

Detall D Extruded Aluminum Si gn ©T><DOTREVJIUS\11NSZOOZ DN: TXDOT ‘CK: TXDOT ‘DW: TXDOT ‘CK: TXDOT

etai Wi+th T Bracket 9-08 CONT |SECT Jos HIGHWAY

EXTRUDED ALUMINUM SIGN WITH T BRACKET 3544 04]  xxx SH 211
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

W o PUBLIC
Ed f P + 6" min. when no
Shoul der T Penouider “exists ROADWAY / 6" Solid GENERAL NOTES
Edge Line 6" Solid,
6" Solid } => L Yellow Line 1. Edge line striping shall be as shown in the plans or as
Ezléo[’ine . directed by the Engineer. The edge |ine should not be placed
9 ‘='<E Whli*!'e _/‘7=‘ 30/ =10' = <7F' / less than 6 inches from the edge of pavement. This
6" Solid one Line 20 .oy = = distance may vary due to pavement raveling or other
White — — — — el> conditions. Edge lines are not required in curb and
Edge Llne—\ D gutter sections of roadways.
\ 6" Solid W ( 2. The traveled way includes only that portion of the roadway
@ G E’g”el_. AI(_)IﬁE;'INZSI\ISaﬁES%D used for vehicular travel. [+ does not include the parking
MAJOR ge Line lanes, sidewalks, berms and shoulders. The traveled ways
EDGE LINE AND LANE LINES DRIVEWAY shall be measured from the center of edge |ine to the
ONE-WAY ROADWAY TYPICAL TWO-LANE, TWO-WAY PAVEMENT center of edge line of a two lane roadway.
WITH OR WITHOUT SHOULDERS MARKINGS THROUGH INTERSECTIONS
i Y . PUBLIC ROADWAY MATERIAL SPECIFICATIONS
/ dge of Povement . min. when no w 6" Solid PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
. " ite
l_S“OU'der exists —— L /Edge Line EPOXY AND ADHESIVES DMS-6100
6" Solid 6" White } 6 r6" Solid <7;| BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS [DMS-6130
finite Lane Line } ST Yellow Line TRAFFIC PAINT DMS-8200
d Li — — — == [——] -
ge Hine 30’ 107 6" 6" White
N <o Cane Line <o HOT APPLIED THERMOPLASTIC DMS-8220
: ! = PERMANENT PREFABRICATED PAVEMENT MARKINGS|DMS-8240
See Detail A 6" Solid, I// => o>
— vel Iov‘lL:'r:e — DETAIL "A" = = = All pavement marking materials shall meet the
E; Solijd White 'j:> |fl> required Departmental Material Specifications
ge |ne\ 9"xx min. - 10" +yp. — as specified by the plans.
(18" max. forI traveled vs%n[)y \ N . ) (
greater than 48' only) 4} %h'§0|ld
< Edge Line  ALLEY, PRIVATE ROAD
MAJOR DRIVEWAY OR MINOR DRIVEWAY
* 2" minimum *% 8" minimum Y -1 _
CENTERLINE AND LANE LINES 2 minimn  xs & minimun . o i
or restripe or restripe n. , .
FOUR LANE TWO-WAY ROADWAY rojests when  5ooieeis when TYPICAL MULTI-LANE, TWO-WAY PAVEMENT 30 mox. Com Lines 30" "mox.
approve y approve y . .
WITH OR WITHOUT SHOULDERS the Engineer. the Engineer. MARKINGS THROUGH INTERSECTIONS m;ﬁwn?mn
24" max.
j Edge of Pavement go rgri]gblgre‘-gn EDGE LINE
Shoulder width exists 6" Solid White
moguvoiy Y;yp.) _1 3"ton2” -1 CENTERL INE
6" Yellow 6" Solid White / ! See Detail B . . 6" Yellow
C H 18" min. - 20" max. 36" W : !
i Centerline Edge Line <7;' (16" minimum for :l:v V V V ?f m'?'_’* (IEZE?*QO’IO
' — — [—) ] 4 restripe projects yP-
30’ 10’ C when approved by
2o => 6" Solig /6" Solid Wnite ™ 6" Solid— the Engineer.) being morked qual o or T
Yellow Line Edge Lnne—\ Yellow Line greater than 45 MPH. Yellow |ine
- on approaches to
Shoulder width : N
may vary (;yp.) }gggfsi?;'$”s
Minimum Requirements ' Minimum Requirements
TWO LANE TWO_WAY ROADWAY DETAIL "B" YIELD LINES &wﬁ%?ﬁw%Vmwmd Eg?gﬁwymswrmm
ay Wi > gelines Pavemen
¥ 2" minimum for restripe projects Width 16" < W< 20’
WITH OR WITHOUT SHOULDERS whenlcr;proved by fheIEngineér. I
! 310 12" NOTE: Traveled way is exclusive of shoulder widths.
Pavement Edgew I%’l v vov 6% Refer to General Note 2 for additional details.
18"
NOTES
6" solid White 6" White Lane Line~ <5 GUIDE FOR PLACEMENT OF STOP LINES,
Edge Line . A For posted speed on road EDGE LINE & CENTERLINE
6" Solid=Yel | ow = 30 =10' = = = 1. Where divided highways are being marked equal to or B T | W P Wi
Edge Line See 6" Solid, <= separated by median widths at less than 40 MPH. osed on Traveled Way and Pavement Widfhs
A\ Note 2 Yellow Line the median opening itself of for Undivided Roadways
T 30 feet or more, median
S “min, -
' Taper | gz_Ng$e 1 '28 e VYVVVV openings shall be signed as §® Lrarfic
. . . 5|6 c two separate intersections. I . D,-?,-se,%'n
%higgﬁed %h;ig','_?ne 2= TAANAAA }S Each median opening has two width measurements, with one measurement for Texas Department of Transportation Standard
Line See note 3 = each approach. The narrow median width will be the controlling width to
Extension — L4 - determine if signs are required. Yield signs are the typical intersection
= j f?omm:eg;;e Yield control. Stop signs and stop bars are optional as determined by the
| _— | line to Lines A Engineer. TYPICAL STANDARD
6" Solid Yellow Storage stop/yield
Edge Line ™Deceleration | line 2. Install median striping (double yellow centerlines and stop lines/yield PAVEMENT MARK I NGS
— — — — lines) when a 50’ or greater median centerline can be placed. Stop |ines
6" Solid White r:‘> i " . . shall only be used with stop signs. Yield lines shall only be used with
Edge Line— 6" Wnite Lane Line yield signs.
PM(1)-22
3. Length of turn bays, including taper, deceleration, and storage lengths FILE: pml-22. dgn DN: [ex: [ow: cK:
shal |l be as shown on the plans or as directed by the Engineer. ©7Tx00T December 2022 ConT |secT 108 HIGHNAY
REVISIONS 3544 | 04 XXX SH 21
FOUR LANE DIVIDED ROADWAY CROSSOVERS nTe eod 6
5-00 2-12 SAT MEDINA 92
22A




DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

REFLECTIVE RAISED PAVEMENT MARKERS MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED DMS-4200
FOR VEHICLE POSITIONING GUIDANCE W;YMDw;MéSL : e
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
<b See Detagil A See Detail B . TRAFFIC PAINT DMS-8200
Type II-A-A N /= _ centeriie~y Symmetrical around centerline HOT APPLIED THERMOPLASTIC DMS-8220
d///f_ { ‘ PERMANENT PREFABRICATED PAVEMENT MARKINGS| DMS-8240
= = o ':', o . DJ o Continuous two-way left turn lane / Type 11-A-A
80 | 40" 40" 40" — o —] o — o — o — a All pavement marking materials shall meet the
I T —l I I required Departmental Material Specifications
:> | 40" | 40 | 40 | as specified by the plans.
> I T T 1
— —— — a — — a
CENTERLINE FOR ALL TWO LANE TWO-WAY ROADWAYS \\; | , |
:> Type I-C | 80 |
= /Type e | A A
a — —/ — ——— o —/
; CENTERLINE AND LANE LINES FOR TWO-WAY LEFT TURN LANE
Type 11-A-A 3 See Detail C
= i = 1 \ Ref lectorized
] &) o / Surface
q> I 80’ I
| | Type I (Top View)
a — — a — —/— a —
:> i> Type 1-C or II-C-R
— n,///:;::::: — o — — a — %%%% §§%§
CENTERLINE & LANE LINES o s
FOR FOUR LANE TWO-WAY ROADWAYS = /Twe 1-C or 11-c-R o B —
3 s A
— — — o — — o — A §§§§
Type [1-A-A Type [1-A-A 7< : Y . 80’ | E§§§§
5 Reflectorized
- /5 T 555“? Sur face
( | Type II (Top View)
-5 — - 5" SR
FU \ al LANE LINES FOR ONE-WAY ROADWAY (NON-FREEWAY FACILITIES)
Raised pavement markers Type I1-C-R shall have clear face
Type II-A-ATE>><: :: o= 2 toward normal traffic and red face toward wrong-way traffic. 359 max-
U See Note 3. 25° min
DETAIL "A" DETAIL "B" DETAIL "C" >/

\\uAdhesive

SECTION A

Roadway V
Sur face

RAISED PAVEMENT MARKERS

GENERAL NOTES
| W0 0O 0O [0 0 0 0 @0 @0 [T [0 O [0 [0 0O [0 0 [0 [0 O [0 0

g CENTER OR EDGE LINE (see note 1) T
0 0 00 0 0 00 0] »

| \ o | 30" . On concrete pavements, the raised pavement markers
. { 1 | \I\ BROKEN LANE LINE

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

should be placed to one side of the longitudinal
joints.

3 3. Use raised pavement marker Type 1-C with undivided "

300 to 500 mil roadways, flush medians, and two way left fturn lanes. §® ;’;}Z‘;
in height Use raised pavement marker Type 11-C-R with divided i Division
highways and raised medians. I Texas Department of Transportation Standard

A quick field check for the thickness
) of base line and profile marking is

18"+ 1"

POSITION GUIDANCE USING
RAISED MARKERS
REFLECTORIZED PROFILE
MARKINGS

|
Sy s '/{D REFLECTORIZED PROFILE Sarsere e’ s maxTmum et one os T quor-ters.
PATTERN DETAIL

7
2 to 3 —’| |‘— USING REFLECTIVE PROFILE PAVEMENT MARKINGS NOTES
1. Edge lines should typically be 6" wide
and the materials shall be specified

PM(2) -22

FILE: pm2-22. dgn ‘DW: CcK

[c
SECT JOoB

6" EDGE LINE, 6" CENTERLINE in the plans.
OR 6"

CONT HIGHWAY

©TxDOT December 2022

DATE:
FILE:

LANE LINE 2.

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

REVISIONS
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No warranty of any

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

DISCLAIMER:

| >

TYPICAL TWLTL AT TWO-WAY CROSS STREET AND RIGHT TURN

DATE:
FILE:

£

o>

s

Yellow Line

LANE DROP DETAIL A

v

* 2" minimum al lowed for restripe

6" Dotted White NOTES ADVANCED WARNING SIGN GENERAL NOTES
Lane Line - - DISTANCE (D) .
\ 1. Lane reduction pavement markings are used where the number of Fosted 1. Lane use word and arrow markings shall be used
through lanes is reduced because of narrowing of the roadway Speed D (ft) L (ft) where through lanes approaching an intersection
':D [D or because of a section of on-street parking in what would p become mandatory turn lanes. Lane use word and
c . . . . v otherwise be a through lane. For Texas Super 2 Passing Lanes, 30 MPH 460 2 arrow markings should be used in auxiliary lanes
o > 9’3" 9 Lane-Reduction > see TS2(PL) standard sheets. 35 MPH 565 L= véi of substantidl length. Lane use arrow markings
7 T ]| or word and arrow markings may be used in other
] — — — - = Z ACrow 2. On divided h'gh‘_’rm)l/?' an o?gnfnonol RI(ISHT LANE Euoih(wvgvg”?éz 40 MPH 670 lanes and turn bays forI* gmphogis. De+o;|s for
g > v sign moy be installed in the medion aligned wi € 45 MPH 775 words and arrows are as shown in the Standard
o . I sign on the right side of the highway. Y . .
og 50 MPH 885 Highway Sign Designs for Texas.
e3> Paved Shoulder 3. Lane reduction arrows are required for speeds of 45 mph or 990 .
Fo greater. An optional third lane reduction arrow may be added 55 MPH 2. When lane-use words and arrow markings are used,
s~ | Pavement b based on engineering judgement. If used, the optional third 60 MPH 1,100 L=WS two sets of arrows should be used if the length of
5 D/4 D/2 D/4 . ) . N
« E Edge lane reduction arrow should be centered between the first and VP T 200 the bay is greater than 180 feet. When'o slngle
g | 300’ -500' D L last lane reduction arrows. 65 H y lane wuse arrow or word and arrow marking is used
= 70 MPH 1,250 for a short turn lane, it should be located at or
o 4. For lane reductions on Freeways and Expressways, signing 1.350 near the upstream end of the full-width turn lane.
5 shall conform to the TxDOT Freeway Signing Handbook. 75 MPH 4
°t ENDS/ w9-1R ‘ 3. Use raised pavement marker Type I1-C with undivided
53 (Ootional) highways, flush medians and two way left turn
ao pTiona Wo-2TL lanes. Use raised pavement marker Type II-C-R with
o - divided highways and raised medians.
0
o8 LANE REDUCTION i _ _
co —_— —_— 4. Length of turn bays, including taper, deceleration,
05 and storage lengths shall be as shown on the plans
go or as directed by the Engineer. See Chapter 3 of
26 the Roadway Design Manual for additional
Sw information on turning lanes or storage lengths.
L
55 j r
28 <1 Mile (Auxiliary Lane) s | |
Ll ] T
. Varies (See general Note 2) lH 8'-16' MATERIAL SPECIFICATIONS
. O :’
oL | | Y, PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
§§ C t ; q ; 379’ /8" Dotted White Lane Line EPOXY AND ADHESIVES DMS-6100
£ = =
2 = = = oo o= = |u\\ = BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
EX 4_——’///// | 48" .
e ~ Type I-C A two-way left-turn (TWLT) lane-use arrow pavement marking TRAFFIC PAINT -
%b a <b should be used at or just downstream from the beginning of 1¢ IN DMS-8200
as N — [ [ N JE— JE— — a two-way left-turn Iane within g corridor. Repeating the HOT APPLIED THERMOPLASTIC DMS-8220
S+ ! SEE DETAIL B i . . . marking after each intersection or dedicated turn bay is
ag & = 6" White Lane Line <<b not required unless stated elsewhere in the plans. PERMANENT PREFABRICATED PAVEMENT MARKINGS | DMS-8240
P o a a ]
co = wv = .
O — v ° ° ° All pavement marking materials shall meet the
v "
6? ] é > $el?cr>$ken 6" Broken TYP I CAL TRANS I T ION FOR TWL TL required Departmental Material Specifications
& PR
i 52 L. ./, _ N\ vellow AND DIVIDED HIGHWAY 03 spsoifisd by the plans.
8 ° - % Ny Gl T o T T \ —
s == o> SEE DETAIL A 6" Solid Yellow Line
>0 = - - - - - S
Py g \ ,
§g |f(> 6" White Lane Line 20"
o — ) Ot1" (typ.)O
= | 8" Dotted White
oF Line Extension
=
£s AR VA KA 8" solid ) ‘
o White Line See general
Type 11-A-A Markers 20 (typ.) Note 3
6" Solid
TYPICAL TWLTL AT ONE-WAY STREET AND RIGHT TURN AUXILIARY LANE % & 257, \ /é\rel Tow Line
o a a o o o o o a a o o -
o o o = : = G o yu o o 5 5 T a = a a o J o o ( o
\ > 1 Mile (Lane Drop) , o o 5 = o o % 30-45° o s —(a o o o I —
¢ % o 0, - - Iu:
L yorles (See general note 2) Varies . J \\7*’//
| | J SEE DETAIL A/
> "
o - = - = 8" Dotted Wnite Lane Line varies (see general Note 4)
—/ ul o [u] ul ul [u} U\ ] d
<& SEE DETAIL B )™~ ! | Type I-C Bo Wnite <
24" White
— — — T e T — — Stop Line ——= TYPICAL TWO-LANE ROADWAY INTERSECTION WITH LEFT TURN BAYS
<7;I spaced at 20’ _%
o o a a o - ® Traffic
— = 5 = T e , 6" Solid § Safet
6" Broken 6" S / RES IICCOE 20’ E £ Yellow Line I Texas Department of Transportation DiViSigl"
Yellow Yel Wh.fe (‘fyD ’\ See general Nofe 3 " <_? X P P ! Standard
e o o A L
o
N | Vories (generol Note ) 2 el TWO-WAY LEFT TURN LANES,
= \
— — — — — — — — S &WiNAALyy_¢. RURAL LEFT TURN BAYS,
< arkers 32 t t
=
> e L—a ) AND LANE REDUCTION
. f e

I———|20 8" Solld_/

White Line

DETAIL B

projects when approved by the Engineer.

/ PAVEMENT MARKINGS
PM(3) -22

FILE: pm3-22. dgn DN: ‘CK: ‘CK:

©7TxDOT December 2022 CONT |sECT HIGHWAY

REVISIONS 3544 | 04

SH 211

4-98  3-03 6-20
5-00 2-10 12-22 DIST COUNTY SHEET NO.
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‘ DRAWN BY:

‘ CHECKED BY: G.G./OMG ‘ REVISED BY: JCO3

4:52: 23 PM ‘REVISED ON: 5-18

5/29/2025

. dgn

RE PM W/RET REQ TY I
(SLD) (100MIL)
REFL PAV MRKR TY II-A-A
SPACED AT 20" O.C.

SEE SHEET TWLTL (6)-22 FOR
MEDIAN LEFT TURN BAY DETAILS-_\;\\\\

(Y)

REF PROF PAV MRK TY I

REF PROF PAV MRK TY I (Y) 4" (W 6" (SLD) (TOOMIL)

(SLD) (100MIL) DOUBLE YELLOW WITH
REFL PAV MRKR TY II-A-A

40
DOUBLE YELLOW WITH

\
-
ol
[F1)
a
=
<

SPACED AT 80" O.C.

EDGE OF ROADWAY—\

I
!
]
|
I
|
3

/

32’

P:\300\04\43\0ORD\4-Design\Plan Set\S08-Traffic\S8.3-PM & Signing\81-Standards\twl+t|

T 5 T | SEE PLANS |SEE PLANS |
. —_ - o - - - __ hailind h .
& oF RDWY
EDGE OF ROADWAY \\\SL—RE PM W/RET REQ TY I \\——RE PM W/RET REQ TY I (Y) 4" (SLD) _REFL PAV MRK TY I (W) 8"
(W)4" (BRK) (100MIL) WITH (100MIL) 2 SETS OF DOUBLE YELLOW WITH (SLD) (100MIL) WITH |-
- A w
REF PROF PAV MRK TY I §§ZEEEAZ gg5RoTé I-c E&ZEEEAXTMESB SYCII A-A REFL PAV MRKR TY 1-C g
(W)8" (SLD) (100MIL) e o SPACED @ 20" O.C. I
VARIABLE TRANSITION 100’ Y VARIABLE |
14 (REFER TO NOTE NO.5)
TYPICAL MEDIAN LEFT TURN BAY (FOR USE ON RURAL ROADS)
SIGNALIZED AND NON-SIGNALIZED CROSS STREETS
WITH LEFT TURN BAY
REFL PAV MRK TY 1 (Y)
(MED NOSE) (100MIL) WITH
REFL PAV MRKR TY II-A-A
SPACED @ 2 0.C. ‘
| T
Ei RE PM W/RET REQ TY I (Y) 4" (SLD) REF PROF PAV MRK TY I REF PROF PAV MRK TY I (Y) 4" NOTES:
(100MIL) 2 SETS OF DOUBLE YELLOW WITH .
e oou (W6" (SLD) (TOOMIL) (SLD) (100MIL) DOUBLE YELLOW WITH 1. PAVEMENT MARKERS SHOULD BE IN ACCORDANCE
« REFL PAV MRKR TY II-A-A REFL PAV MRKR TY I1-A-A
v | SPACED AT 20’ O.C. SPACED AT 80~ O.C WITH STATE STANDARDS PM(2)-20
i EDGE OF ROADWAY—-\ -C. (POSITIONING GUIDANCE).
‘ 2. PAVEMENT MARKING ARROWS SHALL COMPLY TO
\ W\ TEXAS MUTCD
e e . . } S :;%%\\ 3. LEFT TURN BAY LAYOUT, TWO SETS OF "WORDS"
TN T e B e — . . AND "ARROWS" SHALL BE USED IF THE LENGTH
— ‘ =+ = ° ° ° OF THE BAY IS EQUAL TO OR GREATER THAN
e | v - — — 180 FEET. THE BOTTOM OF THE FIRST "ONLY"
! — S o mowv : — SHALL BE PLACED AT THE BEGINNING OF THE
ol TURN BAY LANE LINE AS SHOWN ABOVE.
| \L_ 4. REFER TO TXDOT STANDARD PM(3)-20
‘ \\Ah—RE PM W/RET REQ TY I EDGE OF ROADWAY FOR MORE TURN LANE DETAILS.
| (W) 4" (BRK) (100MIL) WITH REF PROF PAV MRK TY I
‘ 5. REFER TO TXDOT ROADWAY DESIGN

REFL PAV MRKR TY I-C

| (W)6" (SLD) (100MIL)
SPACED @ 80" O.C.

VARIABLE TRANSITION

TYPICAL TRANSITION
LEFT TURN BAY END CONDITION AND ROADWAY TRANSITION

. 32’ ,
[
J
—
_<
LEGEND

TYPICAL DETAIL
(PLACE LEGENDS IN ACCORDANCE TO STATE STANDARD PM(3)-20)

MANUAL FOR DECELERATION AND
STORAGE LENGTH.

Texas Department of Transportation
© 2018

San Antonio District Standard
TWO WAY LEFT TURN LANE

AND LEFT TURN BAYS - RURAL ROADS

SCALE: NS TWLTL (1) -22
FED. RO. SHEET

Revisions | FED-RD FEDERAL AID PROJECT NO. HEE

MAY 2010 95

MAY 2018 [ srpre DIST. COUNTY

MAY 2022

MEDINA

CONT. SECT. JOB HIGHWAY NO.

3544 04 SH 211




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

REFLECTOR UNIT SIZES FOR DELINEATORS
DELINEATORS D & OM DESCRIPTIVE CODES
AND OBJECT MARKERS
SIZE | SIZE 2 SIZE 3 SIZE 4 SINGLE DOUBLE INSTL DEL ASSM  (D-XX)SZ X (XXXX)XXX (XX)
3" NUMBER OF REFLECTORS
— — % 4 <> <o 3 b - Benle
}@{ <> -
— o7l ] _ COLOR OF REFLECTORS
: . : el ] X, . W = White
- - o = . = . R Y = vell
= 2 = =X - N % Ty e X R - Req
DEVICE *' o . " N — 29 L Y .eQ
: ' ; DEVICE o o |z : REFLECTOR UNIT SIZE
< < & & o < 1 or 2
v e o - TYPE OF POST OR DELINEATOR
3"« Ve 4"+ Y o ° ° WC = Wing Channel Post
< - . J Y — Y ° ° YFLX = Yellow Flexible Post
3" Vg " o WFLX = White Flexible Post
6" +Yg" <;>{ BRF = Barrier Reflector
TYPE OF MOUNT
. GND = Embedded (drivable or set in concrete)
1-Size 2 reflector | 1-Size 1 reflector | 2-Size 2 reflector | 2-Size 1 reflector CTB = Concrete Barrier Mount
unit unit units units GF1 or GF2 = Guard Fence Attachment
SHEETING Yellow, White or Red Type B or C reflective sheeting SRF = Surface Mount
1. Size 1 and 4 - Direct applied reflective sheeting for use on flexible SHEETING Yellow, White or Red Type B or C Reflective Sheeting DIIEE,E;;L?”,ed
post (flx). BI = Bi-Directional
NOTE . . POST TYPE we YFLX, WFLX we YFLX, WFLX BR = Bi-Directional with red on back
2. Size 2 and 3 - For use on wing channel (wc) post only. Use approved
metal, plastic or fiberglass backplate with 17/64" mounting holes. MOUNT TYPE GND GND, SRF GND GND, SRF INSTL OM ASSM (OM-XX)  (XXXX) XXX (XX)
OBJECT MARKERS TYPE OF OBJECT MARKER
Type 1 (OM-1) Type 2 (OM-2) Type 3 (OM-3) Type 4 (OM-4) NUMBER OF REFLECTORS OR DIRECTION
X = 3-Size 2 reflector units (Type 2 only)
Y = 1-Size 3 reflector unit (Type 2 only)
OM-1 OM-2X OM-2Y OM-2Z OM-3L OM-3R OM-3C OM-4 Z = 3-Size 1 or 1-Size 4 reflector unit(s) (Type 2 only)
L = Left Side (Type 3 Object Marker only)
4 3 R = Right Side (Type 3 Object Marker only)
" 6" C = Center (Type 3 Object Marker only)
)e{m k—ﬂm <= . TYPE OF POST
%N N S| 12" 12" WC = Wing Channel Post
7 @ Do <—— e WFLX = White Flexible Post
; - :“é >\ % y N r " TWT = Thin Walled Tubing
DEVICE ﬁ < N ~X2 TYPE OF MOUNT
io Y N GND = Embedded (drivable)
59 - = N4 X S o © SRF = Surface Mount
Q A T o ™ ™ ™ WAS = Wedge Anchor Steel
rah s WAP = Wedge Anchor Plastic
3‘ ° “ DIRECTION
: : If Required
S > BI = Bi-Directional
3-Size 1 reflector
3-Size 2 reflector | 1-Size 3 reflector units DEPARTMENTAL MATERIAL SPECIFICATIONS
. . 1-Size 4 reflect
units unit or Ioize d retiector FLEXIBLE DELINEATOR & OBJECT MARKER POSTS i
unit DMS-4400
(EMBEDDED & SURFACE MOUNT TYPES)
R . . Alternating acrylic black and retroflective B .
SHEETING | Yellow-Type B or C Sheefing Yellow - Type B or C Sheeting yellow - Type By or Cp Sheeting Red -Type B or C;Sheeting SIGN FACE MATERIALS OMS-8300
POST TYPE TWT we e WFLX TWT T™wT DELINEATORS, OBJECT MARKERS AND BARRLER | .. oo
MOUNT TYPE WAS, WAP GND GND GND, SRF WAS, WAP WAS, WAP REFLECTORS
BARRIER REFLECTORS (BRF) CHEVRONS ONE DIRECTION LARGE ARROW NOTE:
Del ineator and object marker
CF1 cF2 T8 substrates and sign substrates
shall be 0.080" Aluminum sign
blank to conform to ASTM B-209
Alloy 6061-T6 or approved
DEVICE i
DEVICE alternative.
—a Sty
N | | Wi-6 J Divisior
- . vision
Texas Department of Transportation
DEVICE W1-8 Standard
187 24 | oo | 20X 36T | 36T X 4Ty 18" x 20" 60" x 30° OBJECT MARKER
SIZE W x L) 1 (conventional) O&;/ee:si'f:)o (Expressway) | (Freeway) (Conventional) (Expressway & Freeway)
1. Barrier reflectors shall meet the requirements
of DMS 8600. . D D MATERTAL
MOUNTING HEIGHT 4'-0" or 7'-0 7'-0" Only MOUNTING HEIGHT 7' -0" DESCR I PT ION
2. Approved Barrier Reflectors are listed on the
"Barrier Reflectors"” Material Producer List 1. CHEVRON (W1-8) signs and ONE DIRECTION LARGE ARROW (W1-6) Signs
at: www. txdot. gov. shal |l be installed per Sign Mounting Details (SMD) Standard D 8( OM ( 1 ) - 20
SHEETING Yellow, White, Red NOTE Sheets and paid under [tem 644 (Small Roadside Sign Assemblies). FiLEs  doml-20. dgn on: TXDOT  [ox: TXDOT [ow: TXDOT  [ek: TXDOT
! ! 2. Wh +h . d + . . i+ the T . £ ©T><DOT August 2004 CONT |SECT JoB HIGHWAY
X X PN . en there is a need to increase conspicuity, e Texas version o EVISIONS
1. Reflective sheeting shall have o minimum the ONE DIRECTION LARGE ARROW sign (W1-9T) may be used instead of s 5 B o] o e
NOTE dimension of 3 inches and minimum surface the ONE DIRECTION LARGE ARROW (W1-6) 10-09 3-15 o1sT comnTY SHEET No.
area of 9 square inches. : 4-10 7-20 sar MEDINA 96
20A




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

WING CHANNEL (WC) FLEXIBLE POSTS (YFLX, WFLX) WEDGE ANCHOR SYSTEMS GUARD FENCE ATTACHMENT
GND GND SRF WAS WAP GF1 GF2
@ @ —_— —_ @ Lxsj Attached to
~ post or block
— — — — T
] —] — — — 7] " T -
Reflective i (Approx. ) . b
Reflective material 4 < —
o material — — - - = S
o . o —_ - . . 17T
g T o c © c [
o Elu g = o .
Ground ° 190 & 1 o
. L ; v o - ;
Line~  ||I2 12 15" | $|Zo M N <
° N Cl% — o1
° ol . L
o o o
° = C
o 9 [ 17" S
o 2 Post — 20" T
. > Post 27| 30
° -
° o —_— T
2 R
s o /‘b
L) Y
. . CONCRETE TRAFFIC BARRIER (CTB)
D I —
— ) ° _‘:]_ Place Barrier Reflector
g o 12" Dia. T 12" Dia. on top or on side(s) of
. 3.5 70
c . Base o
B ° ! o
Stub g . 30/ kz.. KA
H .
NOTES EMBEDDED SURFACE MOUNT STEEL PLASTIC
1. Embedded Wi Ch I (WC) NOTES
) gsi Oe+-o|f1nr?10 ggnesed for 1. See "Flexible Delineator and Object Marker Posts"
p pT IO y u Material Producer List for approved devices.
Type 2 Object Markers and
Delineators only. 2. Install per manufacturer’s recommendations. NOTE
2. 1.12 Ibs/ft steel per ASTM A 3. Post length may vary to meet field conditions. 1. Install per manufacturer’s recommendations.
1011 S5 Gr. 50, or ASTM A499. 4. When using yellow delineagtors with flexible posts CENERAL NOTES
to separate opposing direction of tfravel, such as 1. Place delineators on a section of roadway at a consistent
centerline or median use, the flexible posts shall distance from the edge of pavement.
be yel low.
2. Where a restriction prevents consistent placement from the
TYPES 1,3, AND 4 OBJECT MARKERS | CHEVRONS AND ONE DIRECTION DELINEATORS AND TYPE 2 Wi e Tmmermoss cdge of the obswrueriom
Wi I u I .
AND CHEVRONS LARGE ARROW SIGN OBJECT MARKERS
3. When Type 2 object markers and del ineators are more than
8'-0" from the edge of the pavement, it may not be possible
to maintain a height of approximately 4°-0"., If this is the
case, place the obJect marker or delineator as close to the
— desired height as possible.
D 4, Install all delineators, object markers and barrier reflectors
in accordance with the manufacturer’s recommendation.
2 5. Barrier reflectors should be installed a minimum of 18 inches
f_’ above the edge of the pavement surface.
5=
o
E R 6. Diagonal stripes on Type 3 object markers shall slope down
e < toward the intended travel Iane.
Q Pavement "
: ° 2 sur face - = sl
o N g
' ~ Pavement N Texas Department of Transportation Division
< Pavement surface - I X P P ! Standard
surface
Ground
6round \\<:if OBJECT MARKER
Ground Line
s \\4;\ ‘ INSTALLATION
2'-0" to 8°-0" or |
in front of object
NOTE NOTE being marked \ D & OM(2)-20
Mounting at 4 feet to the bottom Chevrons 30" x 36" and larger shall be - o
of the chevron is permitted for mounted at a height of 7' to the bottom FILe:  dom2-20. dgn on: TXDOT  [ox: TXDOT [ow: TXDOT  [ek: TXDOT
chevrons that will not exceed of the chevron. Chevron sign and ONE ©7TxDOT  August 2004 CONT [sEcT J08 HIGHWAY
a height of 6'-6" to the top of DIRECTION LARGE ARROW sign (W1-9T)shall See general notes 1, 2 ond 3. REVISIONS 3544 | 04 XXX SH 211
the chevron (sizes 24" x 30" and be_ins*ol Ieg per SMD standard sheets and 10-09  3-15 DIST COUNTY SHEET NO.
smal ler) paid under item 644, 4-10  7-20 AT MEDINA 97
20B




MINIMUM WARNING DEVICES AT CURVES DELINEATOR AND OBJECT MARKER APPLICATION AND SPACING

No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

WITH ADVISORY SPEEDS DELINEATOR AND CHEVRON
Amount by which SPACING CONDITION REQUIRED TREATMENT MINIMUM SPACING
Advisory Speed Curve Advisory Speed
is less than Turn Curve WHEN DEGREE OF CURVE OR RADIUS IS KNOWN Frwy. /Exp. Tangent RPMs Sie Z’M-Zer;eiond FPM-series
standard sheets
Posted Speed (30 MPH or less) (35 MPH or more) FEET
5 WPH & 10 MPH o RPM o RPM Deoree Chevron Frwy. /Exp. Curve Single delineators on right side See delineator spacing table
s S 8f Radius |Spacing Spacing Spoziﬁg 100 feet + +
15 MPH & 20 MPH ® RPMs and One pirec+ion ® RPMs and Chevrons; or Curve of in Jin in Single delineators on at least one eet on ramp tangents
Large Arrow sign @ RPMs and One Direction Large Curve | Curve |Straightaway| ¢ -ye Frwy/Exp. Ramp side of ramp (should be on outside Use delineator spacing table for
Arrow sign where geometric of curves) (see Detail 3 on D&OM(4)) [ ramp curves ("straightway spacing"
conditions or roadside A 2A B does not apply to ramp curves)
obstacles prevent the ! 5730 225 450 S— A v R : i i
; . cceleration/Deceleration Double delineators (see Detail 3 100 feet (See Detail 3 on D & OM (4))
instal lation of chevrons. i 2126;50 1163% 3;26% 2—00 Lane on DROM(4))
25 MPH & more . °
® RPMs and Chevrons; or RPMs and Chevrons 4 1433 110 220 160 Truck Escape Ramp Single red delineators on both sides | 50 feet
® RPMs and One Direction 5 1146 100 200 160 — N N
Large Arrow sign where 5 955 %0 180 160 Bi-Directional Delineators when
geometric conditions or Bridge Rail (steel undivided with one lane eoch
roadside obstacles prevent 7 819 85 170 160 cgrlwcr?zw‘e()]:jnd aeizl or direction Equal spacing (100"max) but
the instal lation of 8 716 75 150 160 Beam Guard Fence Single Delineators when multiple not less than 3 delineators
chevrons 9 637 75 150 120 lanes each direction
10 573 70 140 120
SUGGESTED SP’ACING FOR DELINEATORS 11 521 65 130 120 Concrete Traffic Barrier (CTB) | Barrier reflectors matching Equal spacing 100° max
ON HORIZONTAL CURVES 12 478 60 120 120 or Steel Traffic Barrier the color of the edge line
13 441 60 120 120 . .
. Reflectors matching the color Every 5th cable barrier post (up to
ONE DIRECTION 14 409 55 110 80 Cable Barrier of the edge Iine 100’ max)
LARGEI GANRROW 15 382 55 110 80
° 16 358 55 110 80 Divided highway - Object marker on gequirei riflecfive Shgeg&n?v?Z?VIded
manufacturer per or
Curve SDOCI 19 302 50 100 80 Guard Rail Terminus/Impact approach end GyType 3 Object I\DAorker (OM-3) in
23 249 40 80 80 Head Undivided 2-lane highways - front of the terminal end
Object marker on approach and
\ 5900*\09 A ATE 4 4DDP ’OQ%W i: :‘:? gz ;g :g departure end PP See D & OM (5) and D & OM (&)
*0“0 /“ep ;jSb EX :\C&’(] Cg' 0/“2 g, 57 101 20 20 20 Type 3 Object Marker (OM-3)
° 3 @) 0 ; . . -
«(0 od°\w“e A é% "ve, S0 ;pg - Erl?ges with no Approach at end of rail and 3 single See D & OM(5)
Qﬁ /\ ’79 Curve delineator approach and departure ai del ineators Qpprooching rail
rlb 4 spacing should include 3 delineators . . .
j@z 3@ B spaced at 2A. This spacing should be Requlzeg Eeflem}ve*sheehng
: f s . . provide y manufacturer per
rlb A4 Erjrizddguzéggocfjecs;:ﬁcep:zpi;g\;;on or when Reduced Width Approaches to Type 2 and Type 3 Object D& OM (VIA) or a Type 3 Object
3&}1 9 . Bridge Rail Markers (OM-3) and 3 single Marker (OM-3) in front of the
delineators approaching bridge terminal end

See D & OM (5)

Extension of the .

ﬁ centerline of the Culverts without MBGF Type 2 Object Markers See Detail 2 on D & OM(4)
tangent section of
approach lane

DATE:
FILE:

Crossovers Double yellow delineators and RPMs See Detail 1 on D & OM (4)
Pavement Narrowing Single delineators adjacent
NOTE DELINEATOR AND CHEVRON (lane merge) on to affected lane for full 100 feet
ONE DIRECTION LARGE ARROW (W1-6) sign SPACING Freeways/Expressway length of transition
should be located at approximately and
perpendicular to the extension of the WHEN DEGREE OF CURVE OR RADIUS IS NOT KNOWN NOTES
centerline of the tangent section of . R . Chevron
approach lane. Advisory|Spacing|  Spacing Spacing 1. Unless indicated otherwise, the delineator or barrier reflector color shall conform
Speed n mn in to the color of the pavement edge |ine on the side of the road where the delineators
(MPH) Curve |Straightaway or barrier reflectors are placed.
SUGGESTED SPACING FOR CHEVRONS Curve
ON HORIZONTAL CURV]ES — I;AO 22;3 ZCE:O 2. Barrier reflectors may be used to replace required delineators.
50 70 520 160 3. Single red delineators may be mounted on the back side of delineator posts for wrong
. way driver applications
er'rv‘;+8.fe Point of 55 100 200 160
® Traffic
+angent =0 & 70 160 =g Sarery
. ivision
Texas Department of Transportation
20 70 720 120 I P: 4 Standard
35 60 120 120
30 55 110 80 LEGEND DELINEATOR ¥
25 50 100 80
20 40 80 80 Bi-directional OB'JECT MARKER
Deli t
5 35 70 40 el ineotfor PLACEMENT DETAILS

1f the degree of curve is not known,
delineator spacing may be determined
based on the Advisory Speed of the

Del ineator

Sign D & OM(3)'20

HEGEOS

NOTE

curve. Use the delineator curve spacing

A FILE: dom3-20. dgn on: TXDOT  [ox: TXDOT [ow: TXDOT  [ek: TXDOT
At least one chevron pair is installed for each Advisory Speed (MPH). ©7TxDOT  August 2004 coNT [sECT Jo8 HIGHWAY
beyond the point of tangent in tangent REVISIONS 3544 | 04 XXX SH 211
section. 3-15 8-15 DIST COUNTY SHEET NO.
8-15 7-20 SAT MEDINA 98

20C




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

CROSSOVERS FREEWAY DELINEATION FOR RAMPS AND TYPICAL APPLICATION OF
ACCELERATION /DECELERATION LANES DEAD END BARRICADE
"\ /<— Dead End
10 - . \ Barricade
\
\
‘ | Optional type 4
100’ [ | object markers
D s D usual } |
\
. | \
4 Type 1-A |
RPM"s at 20 +— Double ‘
spacing yel low |
del ineator |
\
Double I:I I] ‘
ol low |~ Type I1-C-R ==
ye RPM's at 10° @@ %% \
del ineator — X
spacing |
R
&
* .
L Warning devices
5 & R as per D & OM(3)
> or Additional
devices as
R necessary ™ -
2 Spacing of white
delineators for
acceleration or
R deceleration lanes
is approximately 100 ft.
R
|
DETAIL 1 R DETAIL 4
R TYPICAL DEAD END
BARRICADE INSTALLATION
FOR CULVERTS , 5 ,
WITHOUT MBGF ! !
AN T r o
N NN Y & &
R + + max.
T Togp Tenaentes AN
100 max spacing NN NA\\N l y&8 &
Ramp curves-
Use del ineator
OM-2 fo be I OM-2 to be spacing table ~— lenter of
placed if safety placed if culvert ("Stralghtaway NOTES Travel Lanes
?ndlfreOI:enf15 headwall is greo‘rer Spoc]ng" does
is less thon 15’ than 20’ in length
from travel lane. I and is less -mog BgTigzglg;; 1. Barricade striping shall be red and white reflective sheeting for all permanent
@ % 15° from +rave! chould be on road closures.
lane or within the outside of 2. Barricade striping is red and white sloping toward the center of the roadway.
clear zone curve.
I] Ij 3. Type 3 Barricade Supports should be anchored to soil or pavement as described
//: in compliant Work Zone Traffic Control Devices List, section D.2.f and D.2.Q.
__( |
- DETAIL 5
|
[ > DETAIL 3 - —
m OM-2 to b 5?ﬂ¥y
~—— OM- o be . ivision
placed if culvert LEGEND I Texas Department of Transportation Standard
D :ﬁggW?é] ;§O$GSS éé Bidirectional Delineator
travel lane or ? Del ineator DELINEATOR &
within the clear — OBJECT MARKER
| PLACEMENT DETAILS
[ | Barricade
=2 | Sfon D & OM(4)-20
DETAIL 2 OM-2 FILE:  domd-20. dgn on: TXDOT  [ox: TXDOT [ow: TXDOT  [ek: TXDOT
©7TxDOT  August 2004 CONT |sEcT JoB HIGHWAY
Eﬁ Double Delineator Revistons 3544 | 04 0x sH 211
3:123 DIST COUNTY SHEET NO.
SAT MEDINA 99
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TWO-WAY, TWO LANE ROADWAY TWO-WAY, TWO LANE ROADWAY TWO-WAY, TWO LANE ROADWAY
WITH REDUCED WIDTH APPROACH RAIL WITH METAL BEAM GUARD FENCE (MBGPF) BRIDGE WITH NO APPROACH RAIL

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.

DISCLAIMER:

DATE:
FILE:

See Note 1 See Note 1

See Note 1 See Note 1 ‘T* &5 ES
25 ft. I] 25 ft. 0 /
. [} 3- T
ype 3- Type
I I D'S\{V & @ I:I % & D-SW
25 f+. 25 f+t. del ineagtors del ineators
” | D ‘ spocid 25 spaced 25
v | apar apart
% —— MBGF 1 é ‘ X I 2
Type D-SW D Typ§ D-SW D AL,
delineators delineators

bidirectional

EON .\

éé bidirectional D ég
D One barrier

Sgilgg:gie;hcll 4<?L7 /S" reflector shall
-Steel or concrete- be placed

be placed i directly behind
directly behind each OM-3.

each OM-3. The others
The others D will have

X[k

Bridge rail

X

I
+

Z~S‘reel or concrete-
Bridge rail

I

will have . equal spacing
equal spacing (100" max), but

(100" max), but not less than 3
not less than 3 bidirectional

bidirectional D white barrier

Bidirectional
white barrier

[
S

Bidirectional
white barrier

]
&
=
=
=
!

refiectors or Equal spacing white barrier reflectors
delineators delineators Equal spacing D (100" max), but reflectors
(100" max), but not less than
D not less than 3 bidirectional
3 bidirectional white barrier 314 D 54
i i flectors or b N
| white barrier refl - -
Equal igzgmg reflectors or I delineators S
spacing (100° max) delineators
(100" max), I but not 0
3 total. 3- Type
3 total. e W3- Type

spaced 25’ D del ineators
spaced 25°

4 $< apart

apart

_ Y
A

—— ¢ 03 03 03 T

e o

D Type D-SW
Type D-SW éé éé del ineators
del ineators bidirectional
bidirectional

Shou | der
Edge Line
Edge Line
Shoul der

—— MBGF
: :

Y

l
&
=
&
&
&
B 2 oo ot
&
&
&
-

=
=
=
=
&
=
=
= ! & £
=
:

o I
L] C cl o
G |- = y
i ol 2 I Traffi
B raffic
25 ft. 3l S 5 3 25 ft. 25 f+. |8 gl . 25 ft. LEGEND § Safety
£ | o o| < o |- S . Division
W | W wl »n o |- - O Texas Department of Transportation Standard
D v § §, §) § _ v Bidirectional Delineator
oo I wi @ ) DELINEATOR %
See Note | See Note | See Note 1 See Note 1 Delineator

OBJECT MARKER
oM-3 PLACEMENT DETAILS

ﬁ}lﬂ e==l\N\NEAEO3

NOTE: NOTE:
. . . . . . OM-2
1. Terminal ends require reflective 1. Terminal ends require reflective D & OM (5) - 20
sheeting provided by manufacturer sheeting provided by manufacturer Fite: dom5-20. dgn on: TXDOT [cks TxDOT Jows TxDOT ks TxDOT
per D & OM (VIA) or a Type 3 per D & OM (VIA) or a Type 3 . TX00T Audust 2015 P P o oy
Object Marker (OM-3) in front of Object Marker (OM-3) in front ferminal End O ﬁsimm it T or o e
the terminal end. of the terminal end. 7-20
TrfoiC F IOW DIST COUNTY SHEET NO.
SAT MEDINA 100
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MULTI-LANE UNDIVIDED, DIVIDED ROADWAY WITH
CONTINUOUS CONCRETE TWO-WAY ROADWAY WITH METAL BEAM GUARD EMERGENCY CROSSOVER
OR STEEL BARRIER METAL BEAM GUARD FENCE (MBGF) FENCE (MBGF)

No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

Concrete or

Steel
Traffic
Barrier EVETY 5th
cable
“\\\\\- cee see I | /////////fborrier
_ Note 3 0 0 Note 3 {}ﬂ {} ‘ 0 post marked
1 P é bt A with yel low
0 0 0 |15z T reflector
u u u or up to
han é 5 0 ‘ a max imum
{} 0 {} 0 25 ft. {} 25 ft. A 0 =2 | spacing 100",
1 e 0 I
0 0 MBGF \
| 0 é 0 b o fa < |- 5 adjacent
2 0 < yel low
0 0 MBGF 0 0 reflectors
MBGF e on cable
ha 0 é I = X or p= ] =4 barrier at
CTB By I I crossover.
I 0
—Double
X 0 o | = X MBGF =2 = 0 SR See LA vellow
or Note 1 0 §§ del ineators
0 ! cte [ 0 _
Equal spacin Equal spacin 0 L1
white borrie:El s 5 p white borrieg X R S See w | ] 0
reflectors reflectors See 0 0 Nei 1 Note 2
100’ max 0 0 100’ max Note 1 ore szl 0 R é'/ FOR OFFICIAL
b =) = 0 0 OR EMERGENCY
0 = 0 0 i — T vemicLe use
! = 0 & ONLY
» & = 0 I
X 0 0 =1 R5-11T
0 0 - 2 I = Iy Conventional:30x30
Double 0 0 Expressway: 48x48
b é -~ Yellow 25 ft. Freeway: 48x48
0 0 X I I SR ‘
A By 0 | .
& 25 f+ ﬁ @ 0 | I
b X :
0 I  — I 0 w1 0 See
Note 3 0 + I
3 % ﬁ 25 ft. 25 ft.
fa 0 0 e D 0 See 0
518 gy [yl ely I @ 0 S Note 3 0 I
o= 0 =% [ 0 - Y é 3 % I % 3 é o o
- P4 3|8 LEREE 813 See e 0 ol 3| L see o808
sl e S5 Note 3 2 3 3 e Note 3 fo )l | 4l ©
njw Wl » é g ol 3 Cable Barrier
i 0 2lg 1 g 2
Equal spacing w»
yellow barrier
reflectors (either
bidirectional on top
or single direction
on each side). 100’
max.
Traffic
NOTES LEGEND —a e
I Texas Department of Transportation 52;’,%’32,

1. Equal spacing (100’ max), but not less Bidirectional Delineator

than 3 single directional white barrier
reflectors or delineators. On Continuos
Barrier, equal spacing (100’ max.)

DELINEATOR &
OBJECT MARKER
oM-3 PLACEMENT DETAILS

onz D & OM(b) -20

Del ineator

2. Equal spacing (100’ max), but not less
than 3 single directional yellow barrier
reflectors or delineators.

3. Terminal ends require reflective sheeting

%(l#:l\\\aﬂ{]}

! Fite:  dom6-20. dgn on: TXDOT [cks TxDOT Jows TxDOT ks TxDOT
provided by manufacturer per D & OM (VIA) Terminal End ©Tx00T August 2015 CONT |secT 0B HIGHWAY
or a Type 3 Object Marker (OM-3)in front REVISIONS 3544 | 04 XXX SH 211
of the terminal end. Traffic Flow 7-20 DIST COUNTY SHEET NO.

SAT MEDINA 101




No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

4 N
4'\% ‘ BACK PANEL (OPTIONAL)
OO
ocfjo <III
/ % Object marker installed
per manufacturer’s
recommendations.
| 36" |
L 36" N 12n
| - "
i o —1/2"R 2 /4" minimum; -
12" % Adjust to fit /
24" o attenuator .
36" — - per manufacturer’s 10" o~
_ recommendation, or | | -
1on § os directed by the !
6 Engineer ‘ | Variable to match width of |
X - exit gore sign.
*
2 -
o .
pst \ 5
2 V4" minimum,
N g
é - o )
2
OBJECT MARKERS SMALLER THAN 3 FT Al W, R
¢ NOTES
1. Object Markers shall conform to the Texas MUTCD and meet the color
and reflectivity requirement of Department Material Specification DMS 8300.
Background shall be yellow reflective sheeting (Type B or C) and Chevron
NOTES shall be black.
%1. Spacing should be adjusted 2. Object Markers may be fabricated from adhesive backed reflective sheeting
6" to attach through centerline applied directly to guardrail end treatment, or applied directly to an
A of drum, per attenuator "end cap" as per the manufacturer’s recommendation. Direct applied
B} manufacturers recommendation, sheeting shall provide a smooth surface and have no wrinkles, air
6 or as directed by the Engineer. bubbles, cuts or tears. A radius at the corners is not required for
— direct applied sheeting.
6" 2. Mounting should be flush . . . . . .
36" Y. with top of attenuator. 3. Object Marker size may be reduced to fit smaller devices. Width of alternating
Minimum size 96" x 24". black and yel low stripes are typically 6". Object Markers smal ler than 3ft
6" may have reduced width stripes of a minimum of 2 '/4".
6" 4. Pop rivets, screws, or nuts and bolts may be used to attach object markers
— and reflectors. Holes, slots or other openings may be cut or drilled through
6" object markers to allow cable or other attachments.
N ‘ . 15 R 5. Object Marker at nose of attenuator is subsidiary to the attenuator. §® Dg’;’;ﬂ;
: . ivision
L% 6. See D & OM (1-4) for required barrier reflectors. ITexas Department of Transportation Standard
. OBJECT MARKER
e FOR VEHICLE IMPACT
6"
el 1 ATTENUATORS
6"
. D & OM(VIA)-20
6" FiLe:  domvia20. dgn on: TXDOT  [ox: TXDOT [ow: TXDOT  [ek: TXDOT
©T><DOT December 1989 CONT |SECT JoB HIGHWAY
REVISIONS 3544 04 XXX SH 211
;-_gg g:?g DIST COUNTY SHEET NO.
4-98 7-20 SAT MEDINA 102
206




No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act"
P:\300\04\43\ORD\4-Design\Plan Set\S09-Environmental\9-Standards\epi®fddRis standard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

52: 30 PM

4

5/29/2025

I.

IT.

STORMWATER POLLUTION PREVENTION-CLEAN WATER ACT SECTION 402

Texas Pollutant Discharge Elimination System (TPDES)
Discharge Permit or Construction General Permit
or more acres distrubed soil.
erosion and sedimentation

TXR 150000: Stormwater

(CGP) required for projects with 1
Projects with any disturbed soil must protect for
in accordance with Item 506.

[] No Action Required Eﬂ Required Action

Action No.

Prevent stormwater pollution by controlling erosion and sedimentation in

accordance with TPDES Permit TXR 150000.

2. Comply with the Storm Water Pollution Prevention Plan (SW3P) and revise when
necessary to control pollution or required by the Engineer.

3. Post Construction Site Notice (CSN) with SW3P information on or near the site,
accessible to the public and Texas Commission on Envirommental Quality (TCEQ),
Environmental Protection Agency (EPA) or other inspectors.

4. When Contractor project specific locations (PSL’s) increase disturbed soil area
to 5 acres or more, Contractor shall submit Notice of Intent (NOI) to TCEQ and
the Engineer.

5. NOI required: [Jves [X]No

Note: If amount of soil disturbance changes, permit requirements may change.

WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS CLEAN WATER

ACT SECTIONS 401 AND 404
US Army Corps of Engineers (USACE) Permit+ required for filling, dredging,
excavating or other work in any potential USACE jurisdictional water,

such as,

The Contractor shall

rivers, creeks, streams, or wetlands.

adhere to all of the terms and conditions associated with

the following permit(s):

No Permit Required

X

[] Nationwide Permit (NWP) 14 - Pre-construction Notice (PCN) not Required

[] Nationwide Permit 14 - PCN Required

[] Individual 404 Permit Required

[] Other Nationwide Permit Required: NWP#

Required Actions: List waters of the US permit applies to, location in project
and check Best Management Practices (BMPs) planned to control erosion,

sedimentation and post-project total

suspended solids (TSS).

2.

3.

a.

401 Best Management Practices: (Not applicable if no USACE permit)
Erosion Sedimentation Post-Construction TSS
[[] Temporary Vegetation [] sitt Fence [[] vegetative Filter Strips

[] Blankets/Matting [] Rock Berm [[] Retention/Irrigation Systems

O
O
O
O
O

[[J Mulch Filter Berm and Socks

O

Mulch [J Triongular Filter Dike
[] sond Bag Berm

[] straw Bale Dike

[] Brush Berms

[ Erosion Control Compost

[[J Mulch Filter Berm and Socks

[] Extended Detention Basin
[] constructed Wetlands
[] wet Basin

Sodding
Interceptor Swale
[J Erosion Control Compost

[J Mutch Filter Berm and Socks
[[] Compost Filter Berm and Socks

Diversion Dike

Erosion Control Compost

Compost Filter Berm and Socks [] Compost Filter Berm and Socks [] Vegetation Lined Ditches
[] stone Outlet Sediment Traps [ ] Sond Filter Systems
[] sediment Basins [[] sedimentation Chambers

[] Grossy swales

ITI. CULTURAL RESOURCES

Refer to TxDOT Standard Specifications in the event historical issues or
archeological artifacts are found during construction. Upon discovery of
archeological artifacts (bones, burnt rock, flint, pottery, etc.) cease

work in the immediate area and contact the Engineer immediately.

X No Action Required [] Required Action

Action No.

1.

Iv. VEGETATION RESOURCES
Preserve native vegetation to the extent practical. Contractor must adhere
to Construction Specification Requirements Specs 162,164, 192, 193, 506,
730, 751, 752 in order to comply with requirements for invasive species,
beneficial landscaping, and tree/brush removal commitments.
X] No Action Required [] Reauired Action
Action No.
1.
2.

V. FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED SPECIES,
CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE SPECIES
AND MIGRATORY BIRDS.

[J No Action Required X Required Action

Action No.

. MIGRATORY BIRD NESTS: Schedule construction activities as needed to meet the
"following requirements:

A. Do not remove or des+ro% any active m-gro+or¥ bird nests (nests
containing eggs and/or flu? t1ess birds) a ime of year., I[f there are
any active nests, they sha not be removed until the nests become inactive.

B. On/in structures, if there gre any act
removed until all nests become inactive.
and/or before nest ccfnvnf¥ begins,

the structures to prevent Tu

ive nests, they shall not be
After inactive hests are removed
deterrent materials may be applied to
ture nest building.

2. Deterrent material (and maintained) after October 1

15
ions

should be placed

3. The preferred nesting season for migratory birds is from Februar
throygh October 1. When practicable, schedule construction opera
4. outside of the preferred nesting season.

If any of the listed species are observed, cease work in the immediate areaq,
do not disturb species or habitat and contact the Engineer immediately. The
work may not remove active nests from bridges and other structures during
nesting season of the birds associated with the nests. If caves or sinkholes
are discovered, cease work in the immediated area, and contact the

Engineer immediately.

VI. HAZARDOUS MATERIALS OR CONTAMINATION ISSUES

General (applies to all projects):
Comply with the Hazard Communication Act (the Act) for personnel who will be working with
hazardous materials by conducting safety meetings prior to beginning construction and
making workers aware of potential hazards in the workplace. Ensure that all workers are
provided with personal protective equipment appropiate for any hazardous materials used.
Obtain and keep on-site Material Safety Data Sheets (MSDS) for all hazardous products
used on the project, which may include, but are not Ilimited to the following categories:
Paints, acids, solvents, asphalt products, chemical additives, fuels and concrete curing
compounds or additives. Provide protected storage, off bare ground and covered, for
products which may be hazardous. Maintain product Iabelling as required by the Act.
Maintain an adequate supply of on-site spill response materials, as indicated in the MSDS.
In the event of a spill, take actions to mitigate the spill as indicated in the MSDS,
in accordance with safe work practices, and contact the District Spill Coordinator
immediately. The Contractor shall be responsible for the proper containment and cleanup
of all product spills.

Contact the Engineer if any of the follwing are detected:

* Dead or distressed vegetation (not identified as normal)
* Trash piles, drums, canister, barrels, etc.

* Undesirable smells or odors

* Evidence of leaching or seepage of substances

Hazardous Materials or Contamination Issues Specific to this Project:

X No Action Required [J Required Action

Action No.
1
2.

3

Does the project
[ ves

If "Yes", o pre- demolition notification must be submitted to the Texas Department
of State Health Services. The contractor shall contact TxDOT's Project Engineer 25
calendar days prior to the demolition of the bridges(s) on the project to assist
with the notification.

involve the demolition of a span bridge?
X No (No further action required)

VII. OTHER ENVIRONMENTAL [SSUES

(includes regional

issues such as Edwards Aquifer District, etc.)

[J No Action Required X Required Action

Action No.

1. FOR SH 211 AT GALM RD: KARST ZONE 1 AND 3b:
IF ANY SENSITIVE FEATURE (CAVES, SUBSURFACE VOIDS, ETC) IS DISCOVERED DURING
CONSTRUCTION, ALL CONSTRUCTION ACTIVITIES NEAR THE SENSITIVE FEATURE MUST BE
SUSPENDED IMMEDIATELY. THE CONSTRUCTION INSPECTOR SHALL BE IMMEDIATELY NOTIFIED
OF ANY SENSITIVE FEATURES ENCOUNTERED DURING CONSTRUCTION. THE CONSTRUCTION
ACTIVITIES NEAR THE SENSITIVE FEATURE MAY NOT PROCEED UNTIL A US FISH AND
WILDLIFE SERVICE (USFWS) PERMITTED BIOLOGIST HAS ASSESSED THE SITE FOR EVIDENCE
OF HABITAT OR LISTED ENDANGERED SPECIES. IF IT IS DETERMINED THAT ENDANGERED
SPECIES OR THEIR HABITAT IS PRESENT WITHIN THE VOID SPACE, CONSULTATIONS WITH
THE USFWS WILL COMMENCE AND WORK WITHIN THE IMMEDIATE VICINITY OF THE SENSITIVE
FEATURE WILL NOT BE ALLOWED TO PROCEED UNTIL USFWS APPROVAL HAS BEEN RECEIVED.

g’ Texas Department of Transportation
San Antonio District Standard

ENVIRONMENTAL PERMITS,
[SSUES AND COMMITMENTS
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STORMWATER POLLUTION PREVENTION PLAN (SWP3):

This SWP3 has been developed in accordance with the TPDES
Construction General Permit TXR150000 (CGP). The Texas
Department of Transportation (TxDOT) ensures that project
specifications include adequate best management practices
(BMPs) for this project.

For all projects with soil disturbing activity and for projects
that have Environmental, Permits, Issues, and Commitments
(EPICs) dependent on stormwater controls and water quality
measures TxDOT will maintain a SWP3 with all pertinent
records, correspondence, environmental documents, etc. at
the project field office, Area Office, or electronically.

This SWP3 is consistent with requirements specified in
applicable stormwater plans and the projects environmental
permits, issues, and commitments (EPICs). A copy of the CGP
is included in Attachment 2.12 of the SWP3 binder.

1.0 SITE/PROJECT DESCRIPTION

1.1 PROJECT CONTROL SECTION JOB (CSJ):
3544-04-XXX

1.8 PROJECT SPECIFIC LOCATIONS (PSLs):

PSLs must be depicted on the Environmental Layout Sheets
in Attachment 1.2 of this SWP3. PSLs may be identified during
preconstruction meetings or during the construction

process. Please choose from the options below:

(1 PSLs determined during preconstruction meeting

X PSLs determined during construction

{1 No PSLs planned for construction

Type Sheet #s

1.2 PROJECT LIMITS:
From:__STA 438+19.54

To: STA 452+79.10
1.3 PROJECT COORDINATES:
BEGIN: (Lat)__ 29.456295

,(Long) -98.805820

END: (Lat)_ 29.4599306 ,(Long) -98.8076833

1.4 TOTAL PROJECT AREA (Acres): 3.00
1.5 TOTAL AREA TO BE DISTURBED (Acres): 1.65

1.6 NATURE OF CONSTRUCTION ACTIVITY:

CONSTRUCTION OF TURN LANE CONSISTING OF
ROADWAY WIDENING, GRADING, DRAINAGE, SIGNING

AND PAVEMENT MARKINGS, AND TRAFFIC SIGNAL
INSTALLATION

1.7 MAJOR SOIL TYPES:

Soil Type Description

Sta 436+37.45 to Sta 452+79.10

San Antonio clay loam,
Well drained; slow rate runoff

0 to 5 percent slopes

All off-ROW PSLs required by the Contractor are the Contractor’s
responsibility. The Contractor shall secure all permits required

by local, state, federal laws for off-ROW PSLs. The contractor
shall provide diagrams, areas of disturbance, acreage, and
BMPs for all off-ROW PSLs within one mile of the project.

1.9 CONSTRUCTION ACTIVITIES:
(Use the following list as a starting point when developing the
Construction Activity Schedule and Ceasing Record in
Attachment 2.5.)
X Mobilization
X Install sediment and erosion controls
[] Blade existing topsoil into windrows, prep ROW, clear and grub
[1 Remove existing pavement
X Grading operations, excavation, and embankment
X Excavate and prepare subgrade for proposed pavement
widening
[1 Remove existing culverts, safety end treatments (SETSs)
[0 Remove existing metal beam guard fence (MBGF), bridge rail
X Install proposed pavement per plans
[ Install culverts, culvert extensions, SETs
[ Install mow strip, MBGF, bridge rail
X Place flex base
X Rework slopes, grade ditches
X Blade windrowed material back across slopes
X Revegetation of unpaved areas
X Achieve site stabilization and remove sediment and
erosion control measures

[] Other:

] Other:

] Other:

1.10 POTENTIAL POLLUTANTS AND SOURCES:

X Sediment laden stormwater from stormwater conveyance over
disturbed area

X Fuels, oils, and lubricants from construction vehicles, equipment,
and storage

X Solvents, paints, adhesives, etc. from various construction
activities

X Transported soils from offsite vehicle tracking

X Construction debris and waste from various construction
activities

X Contaminated water from excavation or dewatering pump-out
water

X Sanitary waste from onsite restroom facilities

X Trash from various construction activities/receptacles
X Long-term stockpiles of material and waste

X

[ Other:

[ Other:

[ Other:

1.11 RECEIVING WATERS:

Receiving waters must be depicted on the Environmental Layout
Sheets in Attachment 1.2 of this SWP3. Include Segment # for
receiving waters.

1.13 ROLES AND RESPONSIBILITIES: CONTRACTOR
X Day To Day Operational Control

X Submit Notice of Intent (NOI) to TCEQ (=5 acres)

X Post Construction Site Notice

X Submit NOI/CSN to local MS4

X Maintain schedule of major construction activities

X Install, maintain and modify BMPs

X Complete and submit Notice of Termination to TCEQ

X Maintain SWP3 records for 3 years
[1 Other:

[] Other:

[] Other:

1.14 LOCAL MUNICIPAL SEPARATE STORM SEWER
SYSTEM (MS4) OPERATOR COORDINATION:

MS4 Entity

Tributaries Classified Waterbody

LUCAS CREEK MEDINA RIVER;

NOT IMPARIED

* Add (*) for impaired waterbodies with pollutant in ().

1.12 ROLES AND RESPONSIBILITIES: TxDOT

[ Development of plans and specifications

[1 Submit Notice of Intent (NOI) to TCEQ (=5 acres)

[1 Post Construction Site Notice

[1 Submit NOI/CSN to local MS4

[ Perform SWP3 inspections

[1 Maintain SWP3 records and update to reflect daily operations

[0 Complete and submit Notice of Termination to TCEQ

[1 Maintain SWP3 records for 3 years
(1 Other:

[J Other:

] Other:

STORMWATER POLLUTION
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STORMWATER POLLUTION PREVENTION PLAN (SWP3):

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

The Contractor shall be the responsible party for implementing
the BMPs described herein and for complying with the SWP3
for control of erosion and sedimentation during day-to-day
operations. The Contractor shall implement changes to this
SWP3 approved by TxDOT within the times specified in this
SWP3 or the CGP.

2.1 EROSION CONTROL AND SOIL
STABILIZATION BMPs:

~

Uoo0ooo0oooDoooDoXODOooDoooo g

Protection of Existing Vegetation
Vegetated Buffer Zones

Soil Retention Blankets

Geotextiles

Mulching/ Hydromulching

Soil Surface Treatments

Temporary Seeding

Permanent Planting, Sodding or Seeding
Biodegradable Erosion Control Logs
Rock Filter Dams/ Rock Check Dams

Vertical Tracking

Interceptor Swale

Riprap

Diversion Dike

Temporary Pipe Slope Drain
Embankment for Erosion Control
Paved Flumes

Other:

Other:

Other:

Other:

Do o0oDoo0D o0 o000 XxoOoooooooxX -

2.2 SEDIMENT CONTROL BMPs:
T/P

O

Biodegradable Erosion Control Logs
Dewatering Controls

Inlet Protection

Rock Filter Dams/ Rock Check Dams
Sandbag Berms

Sediment Control Fence

Stabilized Construction Exit

Floating Turbidity Barrier

Vegetated Buffer Zones

Vegetated Filter Strips

Other:

Other:

Other:

Other:

I e 1 < =< o R
O 0000 ggogogoooggoo

Refer to the Environmental Layout Sheets/ SWP3 Layout Sheets
located in Attachment 1.2 of this SWP3

Sediment control BMPs requiring design capacity calculations
(See SWP3 Attachment 1.3.):

T/P

[] [ Sediment Trap

[ Calculated volume runoff from 2-year, 24-hour storm
for each acre of disturbed area

[1 3,600 cubic feet of storage per acre drained

[] [0 Sedimentation Basin
[1 Not required (<10 acres disturbed)
[1 Required (>10 acres) and implemented.

[1 Calculated volume runoff from 2-year, 24-hour storm
for each acre of disturbed area

[1 3,600 cubic feet of storage per acre drained
[1 Required (>10 acres), but not feasible due to:

00 Available area/Site geometry

[1 Site slope/Drainage patterns

[ Site soils/Geotechnical factors

[1 Public safety

[1 Other:

2.3 PERMANENT CONTROLS:

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

BMPs To Be Left In Place Post Construction:

Stationing

Type From To

2.4 OFFSITE VEHICLE TRACKING CONTROLS:
X Excess dirt/mud on road removed daily
X Haul roads dampened for dust control

X Loaded haul trucks to be covered with tarpaulin

X Stabilized construction exit
X Daily street sweeping

] Other:

] Other:

] Other:

] Other:

2.5 POLLUTION PREVENTION MEASURES:

X Chemical Management

X Concrete and Materials Waste Management

X Debris and Trash Management
X Dust Control

X Sanitary Facilities

() Other:

] Other:

] Other:

] Other:

2.6 VEGETATED BUFFER ZONES:

Natural vegetated buffers shall be maintained as feasible to
protect adjacent surface waters. If vegetated natural buffer
zones are not feasible due to site geometry, the appropriate
additional sediment control measures have been incorporated

into this SWP3.

Stationing

Type

From

To

Refer to the Environmental Layout Sheets/ SWP3 Layout Sheets
located in Attachment 1.2 of this SWP3

Refer to the Environmental Layout Sheets/ SWP3 Layout Sheets

located in Attachment 1.2 of this SWP3

2.7 ALLOWABLE NON-STORMWATER DISCHARGES:

X Fire hydrant flushings

X Irrigation drainage

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

X Potable water sources

X Springs

X Uncontaminated groundwater

X Water used to wash vehicles or control dust

X Other allowable non-stormwater discharges as allowed by
TPDES GP TXR150000.

2.8 DEWATERING:
Dewatering discharges of accumulated stormwater, groundwater,

and surface water including discharges from dewatering of
trenches, excavations, foundations, vaults, and other points of
accumulation are prohibited unless managed by appropriate
controls to prevent and minimize the offsite discharge of sediment
and other pollutants.

2.9 INSPECTIONS:
All disturbed areas and erosion and sediment control devices shall

be inspected at least once every seven (7) days. Inspections shall
be performed by TxDOT as indicated on the Field Inspection and
Maintenance Report Form 2118 and retained in Attachment 2.5
of this SWP3.

When dewatering activities are present, a daily inspection will be
conducted once per day during those activities and documented
in accordance with CGP and TxDOT requirements.

2.10 MAINTENANCE:
Control measures shall be properly installed according to

specifications. If it is determined that a BMP or control

measure is not operating effectively, maintenance must be
accomplished as soon as possible and before the next

anticipated rain event, but in no case later than 7 calendar
days after being able to access the site. Maintenance shall be
performed by the Contractor as indicated on the Field
Inspection and Maintenance Report Form 2118 and retained
in Attachment 2.5 of this SWP3.
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STANDARDS FOR ADDITIONAL INFORMATION.

2. CONSTRUCTION ENTRANCE/EXIT LOCATIONS TO BE
DETERMINED IN THE FIELD.

3. SW3P CONTOL MEASURES INSTALLED DURING
CONSTRUCTION ARE TO REMAIN IN PLACE UNTIL GRASS
COVER IS ACHIEVED OR AS APPROVED BY THE ENGINEER.
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MODIFICATIONS ARE TO BE NOTED ON THIS SHEET AND
SIGNED BY THE RESPONSIBLE PARTY.

5. ALL SW3P CONTOLS ARE TO BE MAINTAINED AND IN
WORKING CONDITION AT ALL TIMES.
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WORKING CONDITION AT ALL TIMES.
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DISCLAIMER:

508972025

4" minimum steel or wood DOSTS.SDGC?G GT 6" fo 8'. ' GENERAL NOTES
Softwood posts shall be 3" minimum in diameter or nominal 2" x 4", -
Hardwood posts shall have a minimum cross section of 1.5" x 1.5"

1. Vertical tfracking is required on projects where soil
unless otherwise approved.
J/{Fos+em fabric to the top strand of the wire using

Connect the ends of the successive
reinforcement sheefs or rolls a
minimum of © Times with hog rings.

distributing activities have occurred

hog rings or cord at a maximum spacing of 15", 2. Perform vertical fracking on slopes fto femporarily stabilize soil.

. . 3. Provide equipment with a track undercarriage capable of producing Iinear soil impressions
Attach fhe wire mesh and fabric on end measuring a minimum of 12" in length by 2" o 4" in width by 1/2" to 2" in depth.
posts using 4 evenly spaced staples

for wooden posts (or 4 T-Clips or

4, Do not exceed 12" between track impressions.
sewn vertical pockets for steel posts).

5. Instal |l continous |inear ftrack impressions where the minimum 12" length

impressions are
perpendicular to the slope or direction of water flow.

Galvanized welded wire mesnh (W.W.M.)
(12.5 GA. SWG Min.) with a maximum

opening size of 2"x 4"or Woven Mesh
(W.M.) (See woven mesh option detail) .
Woven filter

fabric

Place 4" to ©" of fabric against the french
side and approximently 2" across the french
bottom in the upstream direction.

Minimum trench size shall be 6" square.
Backfil |l and hand tamp.

TEMPORARY SEDIMENT CONTROL FENCE

— G

Linear soil impressions

—

‘ o

Filter fabric 3" min. width. Dozer tracks create track imprints

paral lel fto the slope contour.
Top of Fence
\ Backf i1l & hand famp. 50° Embed posts 18" min.
| FLOW\ <\v
—_—
A WA
NUNAY |

or Anchor if in rock.
of ¥ mgv N
YN NAAY

YAV ANVANWVANY ANNVAW

SECTION A-A 0/

HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL

Galvanized hinge joint knot woven mesh (12.5 GA.SWG Min.)
requires a minimum of five horizontal wires spaced at

a maximum of 12 inches apart and all vertical wires
spaced at a maximum of 12 inches apart.

VERTICAL TRACKING

;§§§§"® Design

Division
I Texas Department of Transportation Standard
SEDIMENT CONTROL FENCE USAGE GUIDELINES TEMPORARY EROSION9
A sediment control fence may be constructed near the downstream per imeter SED IMENT AND WATER
of a disturbed area along a contour to intercept sediment from over |and LEGEND POLLUTION CONTROL MFASURES
runoff. A 2 year storm frequency may be used to calculate the flow ratfe
. Sediment Control Fence
to be filtered.

FENCE & VERTICAL TRACKING
Sediment control fence should be sized to filter a maximum flow through 4444<::::>4447

rate of 100 GPM/FTZ. Sediment control fence is not recommended fo control

EC(1)-16
erosion from a drainage area larger than 2 acres. FllE: eciio o TXDOT \w:w ‘Dva ‘w/w:u
©T><DOT: JULY 2016 CONT |SECT JoB HIGHWAY
REVISIONS 3544 04 XXX SH 211
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Flow Galvanized Woven Wire Mesh
(for Types 2 & 3)

Excavation (If shown on

/ / construction drawings)
//

/ Unconcentrated
_— // Sheet Flow

ength for payment

Toe of slope

/ —
//

Width for payment

Earth
embankmen+

SEE NOTE 6

The use of this standard is governed by the "Texas Engineering Practice Act". No warranty of any kind is made by TxDOT for any purpose whatsoever.
nmental\9-Standards\ec216. dgn

TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.
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DATE:
FILE

I C -—
Y \q//%ﬁ”% / A "V" Shape may be used for
I Sr/////Q577 higher velocity flows.
C ; ) 5"7”///\"'/ (See "V" Shape Plan View below) FILTER DAM AT CHANNEL SECTIONS
TN
40 Min. FILTER DAM AT SEDIMENT TRAP ——GFoD—— OR —@®0D>—— OR —— @ od——
——@D—— OR GENERAL NOTES
< __», . . . .
”//I///; d X Native rock or other 1. If shown on the plans or directed by the Engineer, filter dams should
N suitable material ) be placed near the toe of slopes where erosion is anticipated, upstream
Optional Sandbags Width for Paoyment and/or downstream ot drainoge structures, ond in roadway difches and
(See Usage FILTER DAM AT TOE OF SLOPE channels to collect sediment.
Guidel ngs) Level Crested Weir . . ) )
. C - 5 2. Materials (aggregate, wire mesh, sandbags, efc.) shall be as indicated
We 'l r 1’7 by the specification for "Rock Filter Dams for Erosion and Sedimentation
S Control".
Length ‘
m . 3. The rock filter dam dimensions shall be as indicated on the SW3P plans.
Difen Flow 4, Side slopes should be 2:1 or flatter. Dams within the safety zone shall
3:1 Max. 3: 1 Max. ‘ have sideslopes of 6:1 or flatter.
W 5. Maintain a minimum of 1" between top of rock filter dam weir and top of
4" Min. . .
( - embankment for filfer dams at sediment traps.
PROFILE 6. Filter dams should be embedded a minimum of 4" into existing ground.
7. The sediment trap for ponding of sediment laden runoff shall be of the
dimensions shown on the plans.
% 8. Rock filter dam types 2 & 3 shall be secured with 20 gauge galvanized
Sack Gabions PLAN VIEW Galvanized woven 2 Min. woven wire mesh with 1" diameter hexagonal openings. The aggregate shal l
— wire mesh be placed on the mesh to the height & slopes specified.
(for Types 2 & 3) The mesh shall be folded at the upsfream side over the aggregate and
tightly secured to itself on the downstream side using wire ties or
See Note 4 % nog rings. For in sfream use, the mesh should be secured or staked to the
stream bed prior to aggregate placement.
B B Types 1 & 2 = 18"
2 Open graded Type 3 = 36" 9. Sack Gabions should be staked down with %" dia. rebar stakes, and have a
double-twisted hexagonal weave with a nominal mesh opening of 2 /5" x 3 /"
A 10. Flow outlet should be onto a stabilized area (vegetation, rock, etc.).
¥y Dia. 11. The guidelines shown hereon are suggestions only and may be modified by
Rebar Stakes SECTION C-C the Engineer.
Direction e
of Flow PLAN SHEET LEGEND
i ROCK FILTER DAM USAGE GUIDELINES Type 1 Rock Filter Dam
Rock Filter Dams should be constructed downstream from disturbed areas )
o intercept sediment from overland runoff and/or concentrated flow. Type 2 Rock Filter Dam ’
The dams should be sized fo filfer a maximum flow through rate of 60 .
SECTION B-B GPM/FTZ of cross sectional area. A 2 year storm frequency may be used Type 3 Rock Filter Dam -
PLAN VIEW 2= -2 - = to calculate the flow rate.
Type 4 Rock F1lter Dam
, , , Type 1 (18" high with no wire mesh) (3" to 6" aggregate): Type 1 may be
3’, 6" or 9 used at the toe of slopes, around inlets, in small difches, and at dike or ‘ ® Desil
swale outlets. This type of dam is recommended to control erosion from a Dﬁﬁf}'gn
Galvanized Steel Galvanized Steel drainage area of 5 acres or less. Type 1 may not be used in concentrated ITexas Department of Transportation Standard
Wire Mesh % A Wire Mesh high velocity flows (approximently 8 Ft/Sec or more) in which aggregate
wash out may occur. Sandbags may be used at the embedded foundation TEMPORARY EROSION
(4" deep min.) for better filtering efficiency of low flows if called for ?

on the plans or directed by the Engineer. SEDIMENT AND WATER
Type 2 (18" high with wire mesh) (3" to 6" aggregate): Type 2 may be POLLUTION CONTROL MEASURES

used in ditches and at dike or swale outlets.
ROCK FILTER DAMS

Type 3 (36" high with wire mesh) (4" +o 8" aggregate): Type 3 may be used

in stfream flow and should be secured to the stream bed. EC (2) ,I 6
Type 4 (Sack gabions) (3" to 6 Gggr@g(ﬁe): Type 4 May be used in ditches FllE: eczi N TXDOT ‘CK: X ‘DW:VP ‘chx: s
and smal ler channels to form an erosion control dam.
©T><DOT: JULY 2016 CONT |SECT JoB HIGHWAY
TYPE 4 (SACK GABIONS) SECTION A-A Type 5: Provide rock filter dams as shown on plans. revisians 354404 XXX SH 211
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Drain to sediment
trapping device

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

One-Way
Two-Way

Coarse Aggregate

Min
Min.

4
20’

PLAN VIEW

50" Min. 40 Min.

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.

The use of this standard

DISCLAIMER:

5/29/2025

FILE: P:\300\04\43\ORD\4-Design\Plan Set\S09-Environmental\9-Standards\ec316. dgn

DATE

Foundation course
6" min.

ELEVATION VIEW

CONSTRUCTION EXIT (TYPE 1)
ROCK CONSTRUCTION (LONG TERM)

GENERAL NOTES (TYPE 1)

The length of the Type 1 construction exit shall be as indicated
on the plans, but not less than 50°.

The coarse aggregate should be open graded with a size of 4" to 8"

The approach transitions should be no steeper fthan 6:1 and constructed
as directed by the Engineer

The construction exit foundation course shall be flexible base,

bituminous concrete, portland cement concrete or other materialas approved

by the Engineer.

The construction exit shall be graded to allow drainage to a sediment
trapping device

The guidelines shown hereon are suggestions only and may be modified
by The Engineer.

Construct exits with a width of at least 14 ft+. for one-way and 20 ft.

for ftwo-way traffic for fthe full width of the exit, or as directed by the

engineer.

Drain fo sediment
trapping device

50" Min.
10" Min. on ¥ g
////7 Treated timber plank
Pal pal
&} o
% =
o | 0
o =
. . / O —
3/l / < C
s ] =
v | o
— ~N
2" X 10" L/// Railroad ties
Treated timber plank Typical dimensions 8" X 10" X 8
PLAN VIEW
50" Min. 4" Min.

Approach transition —

3
5
EAIEOEEN e SN g 3 B

SR

%@ PRI R I RS
e e e S B BT

Foundation course
6" min.

5

[sis

Y

ELEVATION VIEW

CONSTRUCTION EXIT (TYPE 2)
TIMBER CONSTRUCTION (LONG TERM)

GENERAL NOTES (TYPE 2)

1. The length of the type 2 construction exit shall be ads
indicated on the plans, but not less than 50°.

2. The tfreated timber planks shall be attached to the railroad
ties with !,"x 6" min. lag bolts. Ofher fasteners may be used
as approved by the Engineer

3. The treated timber planks shall be #2 grade min., and should
be free from large and l|loose knots

4. The approach transitions shall be no steeper than 6:1 and
constructed as directed by the Engineer.

5. The construction exit foundation course shall be flexible base,
bifuminous concrete, portland cement concrete or other material
as approved by the Engineer

6. The construction exit should be graded to allow drainage to a
sediment trapping device

7. The guidelines shown hereon are suggestions only and may
be modified by the Engineer

8. Consfruct exits with a width of at least 14 ft+. for one-way and 20 ft.
for ftwo-way fraffic for fthe full width of fthe exit, or as directed by the

engineer.

Stabilized
Driveway
R. 0. W
//,»'fSee note 2
2" X 8" treated timbers
. nailed onto abutted ends
Disturbed of wood sheets
Soil Area

/o' Min. thick plywood or
N(/ pressed wafer board sheets

%<

Paved Roadway

PLAN VIEW

2" X 8" Timbers
Nailed onto ends
of wood sheets

Disturbed soil

16 Penny Nails @
17 on centers.

/2" Min. thick freated plywood or
pressed wafer board sheets

SECTION A-A

CONSTRUCTION EXIT (TYPE 3)
SHORT TERM

GENERAL NOTES (TYPE 3)

The length of the type 3 construction exit shall be as
shown on the plans, or as directed by the Engineer.

The type 3 construction exit may be consftructed from open
graded crushed stone with a size of ftwo fto four inches
spread a min. of 4" fthick fto the |imits shown on the plans

The treated timber planks shall be #2 grade min., and
should be free from large and loose knots

The guidelines shown hereon are suggestions only and may
be modified by the Engineer.

;ééég‘ : Design
Division
I Texas Department of Transportation Standard

TEMPORARY EROSION,
SEDIMENT AND WATER
POLLUTION CONTROL MEASURES

CONSTRUCTION EXITS
FC(3)-16

FILE: ec316 DN: TxDOT ‘CK:KM ‘DW:VP ‘DN/CK:LS
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