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SPECIFICATIONS ADOPTED BY THE TEXAS DEPARTMENT OF TRANSPORTATION,
NOVEMBER 1, 2014 AND SPECIFICATION ITEMS LISTED AND DATED AS
FOLLOWS, SHALL GOVERN ON THIS PROJECT: REQUIRED CONTRACT PROVISIONS
FOR ALL FEDERAL-AID CONSTRUCTION CONTRACTS (FORM FHWA 1273, JULY 2022)

DATE: 7/8/2022

FOR THE REHABILITATION OF IH-10 MAIN
BASE REPAIR, UNDERSEAL, MILL AND INLAY,PAVEMENT MARKINGS, SIGNS & ITS

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

) O C

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

FEDERAL AID PROJECT NO. F 2023 (118)

IH-10
HUDSPETHCOUNTY

NET LENGTH OF ROADWAY=10581.12 FT.=2.003 MI.
NET LENGTH OF BRIDGE =00000.00 FT. =0.000 MI.
NET LENGTH OF PROJECT=10581.12 FT.=2.003 MI.

LIMITS:FROM FM 34 TO 2 MI E OF FM 34

HUDSPETH

CSJ :0002-06-062
RM :89+0.772

LAT :31.1817421
LONG: -105. 6247092

END PROJECT

CSJ :0002-06-062
RM :87+0.769
LAT :31.1715400 &%
LONG: -105. 6563989

BEGIN PROJECT

*NOT TO SCALE*
TDLR INSPECTION NOT REQUIRED

EXCEPTIONS: NONE
EQUATIONS: NONE
RAILROAD CROSSINGS: NONE

REQUIRED SIGNS SHALL BE IN ACCORDANCE WITH
BC (1)- 21 THRU BC (12)- 21 AND THE "TEXAS
MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES".

CONT | SECT Jo8 HIGHWAY
DESIGN SPEED = 80 MPH

AD.T. (2020)= 15255 002/06] 062 JHEIO
A.D.T. (2040): 305'0 DIST COUNTY SHEET NO.

ELP HUDSPETH 1

FINAL PLANS

CONTRACTOR:
TIME CHARGES BEGAN:

DATE CONTRACTOR BEGAN WORK:

DATE WORK WAS COMPLETED: _ S
DATE WORK WAS ACCEPTED:
TOTAL DAYS CHARGED:
ORIGINAL CONTRACT AMOUNT: $
AMOUNT OF CONTRACT AMENDMENTS: $
FINAL CONTRACT COST: _s
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General Notes:

Specification Data
Table 1

Basis of Estimate

Item Description Rate

3080 |STONE MTRX-ASPHSMA-C SAC-A PG76-22 2 V5 “= 275 LBS/SY

3080 |TACK COAT 0.15 GAL/SY

3082 |TBWC (MEMBRANE) 0.22 GAL/SY
%" = 100LBS/SY

3082 |TBWC (PG 76-22) (SAC-A) (TY C) 94.5%

AGGREGATE

5.5% ASPHALT

351 FLEXIBLE PAVEMENT STRUCTURE REPAIR (6”) SY

354 PLANE & TEXT ASPH CONC PAV (1” MICRO) SY

354 PLANE & TEXT ASPH CONC PAV (0" TO 27) SY

1. Deviation from the rates shown will require approval.
2. Tack Coat to be applied to each layer as directed by the Engineer. Rate
shown is based on the desired residual application of 0.10 gal./sq.yd.

General Requirements

This project consists of a mill and overlay on IH 10 in Hudspeth County, Texas.

Maintain the entire project area in a neat and orderly manner throughout the duration of
the work. Remove all construction litter and undesirable vegetation within the right of way
inside the project limits. This work will be subsidiary to the various bid items.

Keep traveled surfaces used in hauling operations clear and free of dirt or other material.
Become familiar with project site prior to submitting bids.

Where nighttime work is approved, provide adequate lighting for the entire work site as
directed.

GENERAL NOTES SHEET A
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This will be considered subsidiary to the various bid items.

Comply with all Occupational Safety & Health Administration (OSHA) and the United
States Environmental Protection Agency (EPA) regulations as well as all local and State
requirements.

Traffic

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

Christopher Weber, P.E. Aldo Madrid, P.E.
Alpine Area Engineer Director of Construction
Christopher.Weber@txdot.gov Aldo.Madrid@txdot.qov

All contractor questions will be reviewed by the Engineer. Once a response is developed,
it will be posted to TxDOT’s Public FTP at the following Address:

https://ftp.dot.state.tx.us/pub/txdot-info/Pre-L etting% 20Responses/

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

General ITS

Contact the Department’s El Paso District Signal Shop at txdotelplocates@txdot.gov to
request all Department utility line locates within the project limits. The Signal Shop will
locate one time only, upon request. Record locates for the purpose of refreshing and
maintaining all markings throughout the duration of the project.

Item 4 — Scope of Work

Schedule and perform all work to assure proper drainage during the course of
construction or maintenance operations. All labor, tools, equipment and supervision
required, to ensure drainage, removal, and handling of water shall be considered
incidental work.

Item 5 — Control of Work
Keep traveled surfaces used in hauling operations clear and free of dirt or other material.

Existing pavement, utilities, structures, etc. damaged as a result of the operations will be
repaired at no additional cost to the Department.

GENERAL NOTES SHEET B
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Protect from damage and destruction all areas of the right of way, which are not included
in the actual limits of the proposed construction areas. Exercise care to prevent damage
to trees, vegetation, and other natural features. Protect trees, shrubs, and other
landscape features from abuse, marring, or damage within the actual construction and/or
fenced protection areas designated for preservation.

Arrange the operations so that any two consecutive exit or entrance ramps will not be
closed at the same time, unless directed otherwise.

Item 6 — Control of Materials

The Contractor must schedule a Pre-ITS installation meeting with the Department Area
Office and the Department’s El Paso District Signal Shop prior to starting any ITS work.

Immediately after Contract is awarded, the Contractor must coordinate with the
Engineer regarding the items to be purchased by the Department. It is the Contractor's
responsibility to contact the Department, so that items can be ordered adequately with
respect to time. The approximate lead time to receive these items is 120 calendar
days (4 months) from the date the charge codes for the ITS items can be generated

by the Department. The Contractor must submit shop drawings for all ITS and
lllumination items with long lead times immediately after the award, so that these
materials can be ordered on time and the project can be on schedule.

Furnish all materials on this Contract except for the following that the Department will
provide:

e |P Addressable Power Strip

e CCTV Digital

e Cellular Modem

e Color DMS with Pole Mounted Cabinet

ITS materials to be furnished by the Department can be picked up at the ELP District
Traffic Signal Shop. Contact the supervisor forty-eight (48) hours in advance of picking
up materials. Use the above listed materials furnished by the Department only on the
intended TXDOT project. The installation of these items will be paid for under the
various Force Accounts established for the project.

Item 7 — Legal Relations and Responsibilities

Comply with all requirements of the Environmental Permits Issues and Commitments
(EPIC) Sheet.

GENERAL NOTES SHEET C
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Do not discharge any liquid pollutant from vehicles onto the roadside. Immediately clean
spills and dispose in compliance with local, state, and federal regulations to the
satisfaction of the Engineer at no additional cost to the Department.

Occupational Safety & Health Administration (OSHA) regulations prohibit operations that
bring people or equipment within 10 ft. of an energized electrical line. Where workers
and/or equipment may be close to an energized electrical line, notify the electrical power
company and make all necessary adjustments to ensure the safety of workers near the
energized line.

No significant traffic generator events identified.

Law Enforcement Personnel

Submit charge summary and invoices using the Department forms.

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

No payment will be made for law enforcement personnel needed for moving equipment
or payment for drive time to/from the event site.

Item 8 — Prosecution and Proqgress

Working days will be calculated in accordance with Section 8.3.1., “Standard
Workweek.” A bar chart schedule is required for this project conforming to Section
8.5.5.1, “Bar Chart.” Provide updates as directed by the Engineer.

Prior to beginning operations, schedule and attend a preconstruction conference with the
Engineer. Provide the Department a written outline of the proposed sequence of work
(Bar Chart Schedule) and an estimated progress schedule.

Item 9 — Measurement and Payment

Submit Material on Hand (MOH) payment requests at least three (3) working days before
the end of the month for payment consideration on that month’s estimate.

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

GENERAL NOTES SHEET D



CoNTRrROL: 0002-06-062
CounTY: HUDSPETH

HicHwAY: [H 10

direct traffic at signalized intersections shall be as approved. Additional officers and
vehicles may be provided when approved or directed.

Complete the daily tracking form provided by the department and submit invoices that

agree with the tracking form for payment at the end of each month approved services
were provided.

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

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

Certificates of completion should be available to all who finish the course. These should
be kept by the officersin order 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 110 — Excavation (SPECIAL

Pothole and identify possible utility conflicts at proposed ITS pole drill shaft foundations.
When a conflict exists notify the Engineer. Any pothole will be paid under item 110-
6003.

Fill the potholes up to the bottom of the pavement surface after excavation with material
from the hole and compact to 95% density. The holes must be patched with a suitable
hot mix asphalt concrete material or earthen material as directed by the Engineer.
Maintain these patches in good repair until the completion of work. All equipment, labor,
and materials associated with this work will be consider subsidiary to the various bid
items.

Inform the Engineer and the respective utility companies when it becomes apparent that
utility lines will interface with work in progress.

Item 134 — Backfilling Pavement Edges

Backfill pavement edges immediately after the surface course has begun unless
determined otherwise by the Engineer.

Backfill edges to allow no more than a 3:1 slope from pavement edge to existing ground.

GENERAL NOTES SHEET E
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Reclaimed asphalt pavement (RAP) may be used to backfill pavement edges. If
insufficient RAP is available, then substitute Flexible Base of a type and grade acceptable
by the Engineer to backfill pavement edges at no additional cost to the Department.

If Contractor elects to use RAP material for backfill pavement edges, the RAP material
must pass a 2” sieve. All material not passing sieve will be removed and disposed of
properly. This shall be considered subsidiary to ltem 134.

Apply emulsified asphalt at a 50/50 solution of water to emulsion over the disturbed
area with backfill material. The application rate shall achieve a final emulsion rate of
0.15 gal/SY residual asphalt.

Item 314 — Emulsified Asphalt Treatment

Payment will not be made for water.

Apply a 2.0 ft. wide strip of emulsified asphalt at a total rate of 0.80 gallons per square
yard as an edge seal along each pavement edge. Lap the pavement edge seal onto the
pavement a maximum of 6 in. Dilute the emulsion 3 parts water (0.60 gallons per
square yard) to 1 part asphalt (0.20 gallons per square yard). Residual asphalt rate is
9.0 gallons per station of roadbed. Payment will not be made for water Use MS-2, MC-
30, AE-P or other asphalt if approved.

Item 351 — Flexible Pavement Structure Repair

Provide EIGHT (6) inches of D-GR HMA(SQ) TY B PG 64-22 (Exempt) for all repairs. D-
GRHMA(SQ) TY B PG 64-22(Exempt), 1in.=110 Ibs/sy will not be measured but will be
subsidiary to Iltem 351, “Flexible Pavement Structure Repair”.

Perform repairs on locations shown in plans, as per plan quantities or as directed by the
Engineer.

The minimum area to be repaired shall be five (5) square yards. Repairs shall have a
minimum quantity of 40 sy. per callout. Material quantity must be agreed upon by the
Contractor and Engineer prior to ordering.

Repair pavement edges to the line and grade of the original pavement. Sides of the repair
area shall be made square by saw cutting or other approved methods. Any loose and
foreign material shall be removed. Repair area to be clean and dry prior to application of
prime coat. SS-1H to be applied as prime coat at 0.15 gal/sy to repaired area surfaces,

GENERAL NOTES SHEET F
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unless otherwise directed. Waste material to be removed and disposed of as directed or
approved.

Tack coat to be applied all surfaces that will be in contact with the subsequent HMA
placement at 0.15 gal/sy, unless otherwise directed.

Use of a motor grader will not be permitted unless otherwise directed by the Engineer.

Proof rolling or other approved compacting method as directed by the Engineer shall be
required in the event that Flex Base or Subgrade is exposed, payment is subsidiary to
this item.

Item 354 — Planning and Texturing Pavement

On bridge deck and ramps, contractor to field verify the pavement thicknesses before
milling operation to determine the depth, as directed by the Engineer.

When a bridge deck is planned and textured, remove excess material. Do not broom to
the sides of the bridge, under guardrail, etc. Cover or protect all sealed expansion joints,
rails on bridge, and all railroad tracks encountered as approved by the engineer. Clean
all of these features if they weren’t properly protected. This work is subsidiary work to
applicable bid items. Refer to Item 438, “Cleaning and Sealing Joints”, for procedures and
methods.

Reclaimed Asphalt Pavement (RAP) removed from the project may be incorporated into
the project. Incorporate the RAP into the pavement mix design as approved by the
Engineer. Performed any necessary tests to ensure RAP is appropriate for use. Any
remaining RAP shall be delivered to the location specified by the Engineer.

IH-10 MM 88 Exit North

IH-10 MM 129 Allamore Exit South

IH-10 MM 136 Scenic Overlook West End
IH-10 MM 166 Borracho Exit South

IH-10 MM 179 Kent Stock Yard
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Before delivery of rap material, the contractor shall contact:
Rudy Valdez

Maintenance Section Supervisor
Rudy.Valdez@txdot.gov

Phone: 432/283-2501

Van Horn Maintenance section (ELP) area maintenance supervisor for coordination of
this work. Hauling of rap material and incidentals to complete this work shall not be paid
for directly but shall be subsidiary to this item.

Item 416 — Drilled Shaft Foundations

Construct retaining wall and drilled shaft at all abutments as per the approved method.
Stake all foundations and locations approved by the Engineer prior to commencement of
drilling operations in order to ensure no conflicts with utility lines. Coordinate with the
Utility companies for utility location within the project limits. Repair any damage to existing
utilities to the satisfaction of the Engineer and the utility owner at no additional cost to the
Department.

See Table 1 Concrete for Drilled Shafts for concrete class.

Cover drilled shafts with plywood and delineate them with cones, to the satisfaction of the
Engineer, when not working in them and after work hours.

Replace faulty anchor bolts as directed. Do not weld anchor bolts.

Item 432 — Riprap

Wire mesh and fibers for concrete will not be allowed on this project for this Item.
Reinforce all concrete riprap using bar reinforcement conforming to ltem 440,
“Reinforcement for Concrete,” as shown on the plans, or as directed.

Finish concrete riprap with a smooth (wood float) finish, unless otherwise directed.

Obtain approval for all stone riprap material sources.

Item 502 — Barricades. Signs, and Traffic Handling

Prior to beginning construction, the Engineer will approve the routing of traffic and
sequence of work.

GENERAL NOTES SHEET H
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Additional signs and barricades, placed as directed, will be considered subsidiary to this
[tem.

Speed reduction warning signs shall be covered under this item.

In accordance with Section 7.2.6.1, designate, in writing, a Contractor Responsible
Person (CRP) and a CRP alternate to take full responsibility for the set-up, maintenance,
and necessary corrective measures of the traffic control plan. The CRP or CRP alternate
must be present at site and implement the initial set up of every traffic control phase/stage,
at each location, and/or each call out, forthe entire duration of the project.

At the written request of the Engineer, immediately remove the CRP or CRP alternate
from the project if, in the opinion of the Engineer, is not competent, not present at initial
TCP set-ups, or does not perform in a proper, skillful, or safe manner. These individuals
shall not be reinstated without written consent of the Engineer.

CRP and CRP alternate must be trained using Department approved training. Provide a
copy of the certificate of completion to the Engineer for project records. Refer to Table 1
for Department approved Training.

GENERAL NOTES SHEET 1
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Table 1

Contractor Responsible Person and Alternate

Course

Provider Course Title Duration Notes
Number
American Traffic .
Safety Services TCS Traffic antrol 2days
- Supervisor
Association
Designand
Operation of
133112 Work Zone Both courses are
National Traffic Control 1day required to meet
Highway Institute Work Zone 1day minimum
133113 Traffic Control for required training.
Maintenance
Operations
Texas Design and
Englnegrlng 133112A Operation of 3 days
Extension Work Zone
Services Traffic Control
University of
Texas Arlington Traffic Control Co.nt.act UTA for
Division for WKZ421 rartic L.ontro 16 hours training needs.
. Supervisor
Enterprise
Development

All contractor workers involved with the traffic control implementation and maintenance
must participate and complete a Department approved training course. Provide a copy of
the certificate of completion to the Engineer for project records. Refer to Table 2 for
Department approved training.
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Table 2

Other Work Zone Personnel

Provider Course Course Title Duration Notes
Number
American Traffic .
Traffic Control
Safety Services TCT rattic .o.n 0 1day
. Technician
Association
. . . Identical to HWS-410.
Texas Englneer|ng HWS002 Work Zone Traffic 16 hours | Counts for 3-year CRP
Extension Services Control .
requirement.
. . Maintenance of
Natl-onal Highway 133116 Traffic for 5 hours Web based
Institute .
Technicians
Maintenance
. : Training Series:
National Highway 1341001 Basics of Work 1hour | Free, Web based
Institute )
Zone Traffic
Control
Un!versny Of Tgxas at Work Zone Safety:
Arlington, Division for ; Note name change.
. WKZ100 Temporary Traffic 4 hours
Enterprise Free, Web based
Control
Development
Safe Workers 16 minutes
. Awareness Videos available through
TxDOT/AGC Joint .
N/A . AGC of Texas offices.
Development Highway English & Sparish
Construction Work 18 minutes
Zone Hazards
Highway Work
AGC America N/A Zone Safety 1day
Training
Texas Engineering Temporary Traffic Contact TEEX, if
Extension Service HWS400 Control Worker 4 hours interested in course
TxDOT/AGC Joint Work Zone _ Videos available through
N/A 10 minutes | ACT of Texas offices.
Development Fundamentals

English & Spanish
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Contractor may choose to train workers involved with the traffic control implementation
and maintenance with a contractor developed training in lieu of Department approved
training. Contractor developed training must be equivalent to the Department approved
training shown in Table 2. Provide the Engineer a copy of the course curriculum for pre-
approval, prior to conducting the contractor developed training. Provide the Engineer a
copy of the log of attendees after training completion for project records.

Existing regulatory signs, route marker auxiliaries, guide signs, and warning signs that
must be removed due to widening shall be relocated temporarily and erected on approved
supports at locations shown in the plans, or as directed. This work will not be paid for
directly but considered subsidiary to this Item.

Notify the Department officials when major traffic changes are to be made, such as
detours. Coordinate with the Department on all traffic changes. Advance notification for
the following week’s work must be made by 5 P.M. on Wednesdays.

If Law Enforcement Personnel is required by the Engineer, coordinate with local law
enforcement as directed or agreed. Complete the weekly tracking form provided by the
Department and submit invoices with 5% allowance for Law Enforcement payments by
Contractor that agree with the tracking form for payment at the end of each month where
approved services were provided.

Provide access to intersecting side roads and driveways at all times, unless otherwise
directed.

Any approved change to the sequence of work or TCP, must be signed and sealed by a
Contractor's Licensed Professional Engineer assuming full responsibility for any
additional barricade signs and devices needed.

Use striping operations to channelize traffic into the newly completed roadway, as
directed. Maintain shoulders and median areas in a condition capable of serving as
emergency paths, as approved. This work will be subsidiary to this Item.

Use portable changeable message signs (PCMS) to alert public of construction two
weeks prior to construction.

Use flaggers when directed. Provide two-way radio communication for all flaggers.

Place and maintain sufficient additional warning signs, beacons, delineators, and
barricades to warn and guide the public of all hazards through the construction zone at
all times, and as directed.
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Use flashing arrow boards on all tapers for each lane closure.

Some signs, barricades, and channelization devices may not be shown at the precise or
measured position. Place the barricades, devices, or signs, with approval, in positions to
meet field conditions.

Fill any holes left by barricade or sign supports and restore the area to its original
condition.

Use Type A flashing warning lights or delineators to mark open excavation, footings,
foundations, or other obstructions near lanes that may be open to traffic, as directed.

For additional information pertaining to channelization, signing, spacing details, and
flagging procedures required to regulate, warn, and guide traffic through project, refer to
the “Barricade and Construction Standards,” BC (1)-21 and to the current Texas Manual
on Uniform Traffic Control Devices(TMUTCD).

Remove or cover signs that do not apply to current conditions at the end of each day’s
work.

Repair and/or replace all signs damaged by the public or due to weather events.

Safety Contingency

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

Item 506 — Temporary Erosion, Sedimentation, and Environmental Controls

It is not anticipated that any erosion, sedimentation, or environmental control devices will
be needed on this project. However, in the event that such controls are necessary, the
Storm Water Pollution Prevention Plan (SWP3) for this project shall consist of the use of
any temporary erosion control measures deemed necessary by the Engineer and as
provided under this Item. Payment for the work will be determined in accordance with
Article 9.7, “Payment for Extra Work and Force Account Method.”
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Item 540 — Metal Beam Guard Fence

Provide composite blockouts for all Metal Beam Guard Fence (MBGF) posts.
Install guardrails in the direction of traffic flow.

Stake the locations for approval prior to beginning the installation of the proposed
MBGF.

Verify MBGF post lengths and heights prior to ordering materials.

Place reflectors, as per Delineator & Object Marker Placement Details standard sheets
on the metal beam rail element or as directed. Install tubular Type GF2 guard fence
attachment barrier mount. This work will not be paid for directly but will be considered
subsidiary to pertinent items.

At the end of each workday, protect all untreated, incomplete, MBGF/Rail blunt ends
exposed to traffic flow during construction until the permanent end treatment is in place.
All work and incidentals are considered subsidiary to this Item.

MBGF not used will become the property of the Contractor.

Item 585 — Ride Quality for Pavement Surfaces
Ride Quality for SMA:

Measure the ride quality of the Stone-Matrix Asphalt (SMA) before placement of Thin
Bonded Friction Course (TBWC), unless otherwise approved. Use a certified profiler
operator from the Department's MPL. When requested, furnish the Engineer
documentation for the person certified to operate the profiler. Provide all profile data to
the Engineer in electronic data files within 24 hours of the ride quality using the format
specified in Tex-1001-S. The Engineer will use Department software to evaluate
longitudinal profiles to determine areas requiring corrective action. Provide all profile
measurements in electronic data to ELP-LAB@txdot.gov using the format specified in
Tex-1001-S.

Correct any 0.1-mi. section with an average IRl over 95.0 in. per mile. Correct the
deficient section to an IRI of 65 in. per mile or less.

Measure localized roughness using an inertial profiler in accordance with Tex-100-S.The
Engineer will determine areas of localized roughness using the individual profile from
each wheel path.

Use a 10-ft. straightedge, when allowed, to locate areas that have more than 1/8-in.
variation between any 2 contacts on the straightedge.
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Milling will not be allowed as a corrective action for excessive deviations in the surface
layer of hot mix.

Use diamond grinding or equivalent to correct areas of localized roughness. For flexible
pavements, use CSS-1H emulsion to fog seal the corrected areas. Work needed for
corrective action, equipment, labor, tools and incidentals will be subsidary to pertinent
items.

Use Surface Test Type B and pay adjustment schedule 1 to evaluate ride quality for the
final riding surface (TBWC) of travel lanes. Notify the District Laboratory 48 hours prior
to conducting Surface Test Type B. Properly mark all starting/ending points and leave-
out sections prior to testing. Deliver test results within 24 hours of testing. Provide all
profile measurements in electronic data to ELP-LAB@txdot.gov using the format
specified in Tex-1001-S.

Unless otherwise approved by the Engineer, no corrective action will be allowed on the
final riding surface (TBWC) of travel lanes.

Item 618 — Conduit

The location of conduit is diagrammatic and may be varied to meet local conditions upon
approval of the Engineer.

All bore items shall be directional.
For conduits installed by open trench method flowable backfill or concrete encasement
will not be required, unless otherwise directed by the Engineer for locations where

minimum trench depth cannot be achieved due to field conditions.

Place conduit at a minimum depth of 18 in. below existing native soil and 24 in. below
the pavement surface.

Place conduit prior to the new pavement construction.

Approval from the Engineer will be required when a trench or bore depth of less than 18
inches is required due to field conditions.
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Item 620 — Electrical Conductors

Atevery accessible point, bond together the grounding conductors which share the same
conduit, junction box, ground box or structure in accordance with the electrical detail
sheets and the latest edition of the National Electrical Code.

Bond metal conduit to the circuit grounding conductors in accordance with the National
Electrical Code.

Refer to Article 7.18, “Electrical Requirements,” for electrical certification and electrical
licensing requirements.

Item 624 — Ground Boxes

Remove all conductors in ground boxes as shown on the plans to be abandoned.
Payment for removal of conductors will be subsidiary to this Item.

The location of all ground boxes is diagrammatic and may be shifted to accommodate
field conditions only as approved by the Engineer.

Stake all foundations and locations approved by the Engineer prior to commencement of
drilling operations in order to ensure no conflicts with utility lines. Coordinate with the
Utility companies for utility location within the project limits. Repair any damage to existing
utilities to the satisfaction of the Engineer and the utility owner at no additional cost to the
Department

Ground boxes should be placed outside the path of travel leaving a clear unobstructed
walking surface of at least 36” whenever possible.

Install expansion joint material approved by the Engineer between the ground box and
concrete riprap apron. This material and work will be subsidiary to this pay item.

Due to limited availability of record drawings and information on existing conduit,

conductors, and ground boxes, the Contractor shall field verify all existing ground boxes,
conduit, and conductors.
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The Contractor shall remove all ground boxes and conductors that are connected to
existing lllumination, Traffic Signal and Traffic Management poles that are being removed
and abandon existing conduit or as shown on the plans. The Contractor shall keep all
existing poles active that are toremain or as shown on the plans. Thiswork shall be paid
under this item.

Item 628 — Electrical Services

Meet at the service locations with representatives of the Department and electrical utility
company at least twelve weeks before electric power is needed to finalize exact service
pole placement and resolve any issues.

Any electrical costs for connection, test, and operation will be the responsibility of the
government agency that will have the final operational control of the items built.

Coordinate with representatives of the Department and electrical utility company when
placing multiple electrical services close together to prevent electrical conductors from
touching each other.

When installing electrical services, place electrical services as close to the power
source to prevent electrical conductors from touching each other.

Item 650 — Overhead Sign Supports

Provide a minimum clearance of 21 ft. from the high elevation point of the roadway to the
bottom of the proposed Dynamic Message Signs as shown on the plans, or as directed.

Base column lengths on base plate elevations provided on plans. Verify by field survey
that plan dimensions and all base plate elevations mirror field conditions, prior to column
fabrication. Furnish corrected column lengths to the Engineer for approval, after
placement of the drill shafts.

The DMS sign support structure locations shown on the plans may be adjusted to fit
field conditions. The tower heights shown on the plans are to be used for bidding
purposes only.
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Prior to fabrication, the Contractor, in cooperation with the Engineer, will take finished
grade elevations at the tower locations and will determine their exact height for
fabrication, in accordance with the details shown on the plans.

All sign support quantities, pipe and structural steel, will be based on the dimensions
shown on the approved shop drawings, or those established in writing. Calculations for
measurement of the sign support quantities will be made from the approved shop
drawings, in accordance with Item 9: Measurement and Payment, Article 1, of the

Standard Specifications. Increases and decreases in quantities by change in design,
after the shop drawings are approved, will be measured as specified, and the revised
quantities will be the basis for payment.

All towers and trusses will be matched and marked for erection by the fabricator. After
the sign supports, with signs attached, have been erected, individual units requiring
cleaning will be washed with a cleaning solution. The cleaning solution will be capable
of removing all grease, oil, dirt smears, streaks, and other foreign particles.

Coordinate schedule of freeway main lane closures for construction of overhead sign
bridges with the Engineer.

In the event the Contractor will not be able to complete the overhead sign bridge as
scheduled, the Contractor can use ground-mounted signs on an interim basis until
materials are available to complete the overhead sign bridge. One exit sign and one
advance sign will be required as a minimum.

All labor, materials, and incidentals required to accomplish all work described above for
this Item will be considered subsidiary to Item 650.

Item 662 — Work Zone Pavement Markings

In those areas where existing pavement markings are to be covered or removed, field
locate and record the existing pavement markings by survey or other approved method
by the Engineer as directed. Place final striping on these locations.

Remove and properly dispose of tabs upon completion of the final striping. This work is
considered subsidiary to various bid items.

Item 666 —Retroreflectorized Pavement Markings

Use a pilot line for final striping and remove pilot line after all striping is complete.

Removal will be in accordance with the methods specified in Item 677, “Eliminating
Existing Pavement Markings and Markers,” and will be subsidiary to this Item.

GENERAL NOTES SHEET R



CoNTRrROL: 0002-06-062
CounTY: HUDSPETH

HicHwAY: [H 10

Air blasting is required as pavement surface preparation.

In those areas where existing pavement markings are to be covered or removed, field
locate and record the existing pavement markings by survey or other approved method
by the Engineer as directed. Place final striping on these locations.

Item 672 — Raised Pavement Markers

Use a pilot line for final striping and remove pilot line after all striping is complete.
Removal will be in accordance with the methods specified in Item 677, “Eliminating
Existing Pavement Markings and Markers,” and will be subsidiary to this Item.

Air blasting is required for pavement surface preparation.

Furnish adhesives that conform to DMS-6100, “Epoxies and Adhesives,” and DMS-6130,
“Bituminous Adhesive for Pavement Markers,” for this Item.

Do not place raised pavement markers when the pavement surface temperature is below
60°F.

Removal of all existing raised pavement markers will be considered subsidiary to the
various bid items.

Item 3080 — Stone-Matrix Asphalt

Use Surface Aggregate Classification “A” material for all surface mixes.

In place of typical tack materials shown in Table 18 under Item 300, use a tracking
resistant asphalt interlayer (TRAIL) material as a tack coat. Approved TRAIL products
are found on TxDOT’s Material Producer List under Asphalt Interlayer (Tracking
Resistant) through http://www.txdot.gov/business/resources/materials.html.

Do not dilute the tack coat.
Tack coat shall be applied to each layer as directed by the Engineer.

Hydrated Lime shall be added as an additive as per Iltem 301 “Asphalt Antistripping
Agents” between the rates of 1.0% minimum and 2.0% maximum by weight. If the
Hamburg Wheel Test cannot be met within these limits, Liquid Antistripping agents as
approved by the Engineer may be used in conjunction with lime.
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Supply Warm-Mix Asphalt (WMA) under this Item.

When Reclaimed Asphalt Pavement (RAP) is used in the production of hot-mix
asphaltic concrete, use fractionated RAP. Do not exceed 10.0% of Fractionated RAP
on surface mixtures.

Use of RAS is not allowed for any mixtures.
Substitute PG Binders (grade dumping) will not be allowed for any mixtures.

Obtain the current version of the templates at http://www.txdot.gov/inside-txdot/forms-
publications/consultants-contractors/forms/site-manager.html. Submit electronically to
the Engineer.

Design the mixture at 50 gyrations (Ndesign).

Do not cover with asphaltic material, any existing survey monuments, manholes, or
valve covers, etc. Adjustments shall be done in coordination with the respective utility
owners.

Adjust or construct all manholes and valves to final pavement elevations prior to the
final mat of ACP. If, between the final elevation adjustment and the final mat of ACP,
the manholes and valves are going to be exposed to traffic, place temporary asphalt
around the manhole and valve to provide a +/- 50:1 taper. The cost of elevation
adjustment and the concrete apron around the manhole and valve will be part of the
manhole and valve work. The asphalt tapers are part of the ACP work.

Place a string line or other suitable marking to ensure smooth neat lines, or as directed.
Provide smooth transitions to existing driveways and intersections.

Provide a minimum of 40 ft skis during paving operations to ensure smooth final
surface.

Place longitudinal joints approximately 6 in. from the broken striping, or as directed.
Avoid placing under the wheel path.

Operate the spreading and finishing machine at a uniform forward speed consistent with
the plant production rate, hauling capability, and roller train capacity to result in a
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continuous operation. The speed will be slow enough, so that stopping between trucks
is not ordinarily required. If the Engineer determines non-uniform delivery of material is

affecting the HMA placement, the Engineer may require the paving operations to cease
until acceptable methods are employed to minimize starting and stopping of the paver.

Taper ACP placed at curb inlets, traffic inlets, and slotted drains as shown on plans.

Item 3082 — Thin Bonded Friction Courses

Hydrated Lime shall be used as an antistripping agent at a rate of 1.0% in accordance with Iltem
301 “Asphalt Antistripping Agents”. The use of Reclaimed Asphalt Pavement (RAP) or
Recycled Asphalt Shingles (RAS) will not be allowed in the mixture.

In place of typical tack materials shown in Table 18 under Item 300, use a tracking
resistant asphalt interlayer (TRAIL) material as a tack coat. Approved TRAIL products
are found on TxDOT’s Material Producer List under Asphalt Interlayer (Tracking
Resistant) through http://www.txdot.gov/business/resources/materials. html.

Obtain the current version of the templates at http://www.txdot.gov/inside-txdot/forms-
publications/consultants-contractors/forms/site-manager.html. Submit electronically to
the Engineer.

Adjust or construct all manholes and valves to final pavement elevations prior to the
final mat of ACP. If, between the final elevation adjustment and the final mat of ACP, the
manholes and valves are going to be exposed to traffic, place temporary asphalt around
the manhole and valve to provide a +/- 50:1 taper. The cost of elevation adjustment and
the concrete apron around the manhole and valve will be part of the manhole and valve
work. The asphalt tapers are part of the ACP work.
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Item 6003 —ITS System Support Equipment

Furnish the following items, meeting the specifications in this Contract:

Description Bid Code Qty.
PRECIPITATION TYPE SENSOR 6433-6002 1
AIR TEMPERATURE / RELATIVE HUMIDITY 6433-6003 1
NON-INTRUSIVE PAVEMENT CONDITION SENSOR 6433-6006 1
NON-INTRUSIVE PAVEMENT TEMP SENSOR 6433-6007 1
WINDSPEED/DIRECTION SENSOR 6433-6009 1
BAROMETRIC PRESSURE 6433-6010 1

All Contractor-furnished equipment will be compatible with the Department’s existing
equipment and mounting facilities. Submit all equipment and specifications for approval
prior to delivery. Contact the Engineer and verify equipment models prior to ordering
system support equipment.

Deliver all equipment provided under this Item to:
Texas Department of Transportation
Signal Shop
13301 Gateway West Blvd
El Paso, TX 79928

(Provide TxDOT with a 24-hour notice prior to delivering equipment)

Item 6005 — Testing, Training, Documentation, Final Acceptance, and Warranty

The 90-day Final Acceptance Test will begin only when all TMS equipment installation,
cabling, wiring, testing, field work, TransVista operations center work, etc. for the entire
project is completed and acceptable to TxDOT. Partial testing is not allowed.
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_ Closed Circuit Television Eield : Digital) ( 1L Only

Contractor to install CCTV according to the manufacturer's recommendations to achieve
the specified accuracy and reliability.

Contractor to configure and integrate the CCTV system to communicate with TransVista
through cellular modem. Contractor to calibrate CCTV field equipment. Contractor to
maintain CCTV video feed communication link until project is accepted.

_ntelli : 1TS) Pole w/Cabi

Furnish equipmentcompatible with the Department’s existing equipment and mounting
practices. Submit equipment list and specifications for approval by the Engineer prior
to delivery. ITS field device cabinets will be Type 2, Configuration 2 pole mounted
cabinets.

Provide cabinets with 0.125” thick aluminum, 5052-H32, mill finish sun shields on top,
front, and both sides offset from cabinet shell. A sunshield is not required on the pole
mounting side. Provide cabinets that are painted white on the interior and left with steel
finish on the exterior.

The Department will provide IP addressable power strip. The contractor will install,

configure, and integrate the IP addressable power strip with the TXDOT Traffic
Management Center. This work will subsidiary to item 6064-6084.

~ I : ; :

See plans for quantities and request specifications and manufacturer cut sheets for
installation and configuration procedures. Contractor will be responsible for installation,
configuration, integration, and testing under this Item.

All TMA Operators must participate in a TMA workshop to be conducted by the El Paso
District Safety Office, on the proper use of TMAs, prior to working on Department Right
of Way (ROW). A certificate of completion will be issued to TMA Operators that
successfully complete the TMA workshop. The certificate of completion must be carried
by TMA Operators at all times while working on Department right of way.

Acquire the TCP and TMA Operator’s certificates of completion prior to the authorization
to begin work. No time suspension will be granted, and no traffic control work will be
allowed without certificates of completion.
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Up to 3 shadow vehicles with TMAs are required for this type of work. The contractor will
be responsible for determining if one or more of these operations will be ongoing at the
same time to determine the total number of TMAs needed for the project.

The supporting vehicle forthe TMA shall have a minimum gross (i.e., ballasted) vehicular
weight of 19,000 pounds.

Basis of Estimate for Stationary TMAs

TMA (Stationary)

Standard Required Additional TOTAL
TCP (5-1b)-18 1 0 1
TCP (6-1a), (6-5a)-12 1 0 1
TCP (6-8b)-14 1 0 1

Basis of Estimate for Stationary TMAs

TMA (Mobile)
Standard Required Additional TOTAL
TCP (3-2a)-13 3 0 3
TCP (3-3c)-14 3 0 3

ltem 6377 — System Integration

Furnish equipment compatible with the Department’s existing equipment and mounting
facilities. Submit equipment list and specifications for approval by the Engineer prior to
delivery.

Submit the following data prior to final acceptance during construction of Traffic
Management equipment for approval by the Engineer and TransVista:

1. Freeway Management System Geographic Information System (FMSGIS) Data by

providing survey information in the following format (NAD 83) and (Lat & Long) of all
poles, ground boxes, controller cabinets, and overhead sign structures.
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2. Digital photos and serials of all poles, controller cabinets, elements in controller
cabinets, and overhead sign structures.

ltem 6386 — Installation Of Cellular Modem
The following equipment will be provided by the Department to the Contractor for
installation.

e Cellular Modem

At the start of the project, the Contractor shall coordinate with the project engineer
concerning the items to be purchased by the Department. It is the Contractor’s
responsibility to contact the Department, so that items can be ordered adequately with
respect to time.



GENERAL NOTES SHEET Y



® Estimate & Quantity Sheet

Texas
Department
of Transportation

CONTROLLING PROJECT ID 0002-06-062 DISTRICT El Paso

HIGHWAY [H 10

COUNTY Hudspeth

CONTROL SECTION JOB 0002-06-062
PROJECT ID A00182972
COUNTY Hudspeth TOTAL EST. T
HIGHWAY IH 10
ALT BID CODE DESCRIPTION UNIT EST. FINAL
110-6003 EXCAVATION (SPECIAL) cY 2.000 2.000
134-6004 BACKFILL (TY A OR B) STA 255.000 255.000
314-6009 EMULS ASPH (EROSN CONT)(MULTI) GAL 635.000 635.000
351-6002 FLEXIBLE PAVEMENT STRUCTURE REPAIR(6") SY 5,381.000 5,381.000
354-6002 PLAN & TEXT ASPH CONC PAV(0" TO 2") SY 4,289.000 4,289.000
354-6188 PLANE ASPH CONC PAV(MICRO-MLLING)(1") SY 107,624.000 107,624.000
416-6005 DRILL SHAFT (42 IN) LF 84.000 84.000
416-6007 DRILL SHAFT (54 IN) LF 76.000 76.000
432-6001 RIPRAP (CONC)(4 IN) cY 9.000 9.000
432-6045 RIPRAP (MOW STRIP)(4 IN) cYy 26.000 26.000
500-6001 MOBILIZATION LS 1.000 1.000
502-6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 3.000 3.000
533-6003 RUMBLE STRIPS (SHOULDER) ASPHALT LF 42,240.000 42,240.000
540-6002 MTL W-BEAM GD FEN (STEEL POST) LF 300.000 300.000
540-6016 DOWNSTREAM ANCHOR TERMINAL SECTION EA 2.000 2.000
544-6001 GUARDRAIL END TREATMENT (INSTALL) EA 2.000 2.000
618-6023 CONDT (PVC) (SCH 40) (2") LF 400.000 400.000
618-6024 | CONDT (PVC) (SCH 40) (2") (BORE) LF 710.000 710.000
620-6010 ELEC CONDR (NO.6) INSULATED LF 1,000.000 1,000.000
620-6012 ELEC CONDR (NO.4) INSULATED LF 1,215.000 1,215.000
620-6016 ELEC CONDR (NO.2) INSULATED LF 1,650.000 1,650.000
624-6002 GROUND BOX TY A (122311)W/APRON EA 11.000 11.000
628-6128 ELC SRV TY D 120/240 060(NS)GS(N)GC(O) EA 3.000 3.000
628-6225 ELC SRV TY D 120/240 100(NS)GS(N)GC(O) EA 2.000 2.000
650-6028 INS OH SN SUP(30 FT BAL TEE) EA 2.000 2.000
662-6109 WK ZN PAV MRK SHT TERM (TAB)TY W EA 1,708.000 1,708.000
666-6074 REFL PAV MRK TY | (W)(NUMBER)(090MIL) EA 2.000 2.000
666-6080 REFL PAV MRK TY I(W)(ENTR GORE)(090MIL) EA 2.000 2.000
666-6083 REFL PAV MRK TY I(W)(EXIT GORE)(090MIL) EA 2.000 2.000
666-6302 RE PM W/RET REQ TY | (W)4"(SLD)(090MIL) LF 25,389.000 25,389.000
666-6305 RE PM W/RET REQ TY | (W)6"(BRK)(090MIL) LF 5,280.000 5,280.000
666-6314 RE PM W/RET REQ TY I (Y)4"(SLD)(090MIL) LF 25,389.000 25,389.000
672-6010 REFL PAV MRKR TY II-C-R EA 316.000 316.000
3080-6001 | STONE-MTRX-ASPH SMA-C SAC-A PG76-22 TON 14,798.000 14,798.000
3080-6029 | TACK COAT GAL 16,144.000 16,144.000
3082-6004 | TBWC (MEMBRANE) GAL 23,677.000 23,677.000
3082-6005 | TBWC PG76-22 SAC-ATY C TON 5,381.000 5,381.000
DISTRICT COUNTY CCSJ SHEET
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Texas
Department
of Transportation

CONTROLLING PROJECT ID 0002-06-062

Estimate & Quantity Sheet

DISTRICT El Paso
HIGHWAY |H 10

CONTROL SECTION JOB 0002-06-062
PROJECT ID A00182972
COUNTY Hudspeth TOTAL EST. T
HIGHWAY IH 10
ALT BID CODE DESCRIPTION UNIT EST. FINAL
6001-6001 | PORTABLE CHANGEABLE MESSAGE SIGN DAY 20.000 20.000
6003-6001 | ITS SYSTEM SUPPORT EQUIPMENT LS 1.000 1.000
6010-6011 | CCTV FIELD EQUIP (DIGITAL) (INSTL ONLY) EA 4.000 4.000
6028-6001 | INSTALL DMS (POLE MTD CABINET) EA 2.000 2.000
6064-6046 | ITS POLE (55 FT)(90 MPH) EA 4.000 4.000
6064-6084 | ITS POLE MNT CAB (TY 2)(CONF 2) EA 4.000 4.000
6137-6005 | INSTALLATION OF FES (FIELD CABINET) EA 1.000 1.000
6185-6002 | TMA (STATIONARY) DAY 29.000 29.000
6185-6005 | TMA (MOBILE OPERATION) DAY 29.000 29.000
6323-6001 | SYSTEM INTEGRATION LS 1.000 1.000
6386-6001 | INSTALLATION OF CELLULAR MODEM EA 6.000 6.000
6433-6001 | FUR & INST ROADWAY WEATHER INFO SYSTEM EA 1.000 1.000
6433-6002 | PRECIPITATION TYPE SENSOR EA 1.000 1.000
6433-6003 | AIR TEMPERATURE/RELATIVE HUMIDITY SENSO EA 1.000 1.000
6433-6006 | NON-INTRUSIVE PAVEMENT CONDITION SENSOR| EA 1.000 1.000
6433-6007 | NON-INTRUSIVE PAVEMENT TEMP SENSOR EA 1.000 1.000
6433-6009 | WINDSPEED/DIRECTION SENSOR EA 1.000 1.000
6433-6010 | BAROMETRIC PRESSURE SENSOR EA 1.000 1.000
14 PUBLIC UTILITY FORCE ACCT WORK LS 1.000 1.000
(PARTICIPATING)
16 MATERIAL FURNISHED BY THE STATE LS 1.000 1.000
(PARTICIPATING)
18 EROSION CONTROL MAINTENANCE: LS 1.000 1.000
CONTRACTOR FORCE ACCOUNT WORK (PART)
SAFETY CONTINGENCY: CONTRACTOR FORCE LS 1.000 1.000
ACCOUNT WORK (PARTICIPATING)
LAW ENFORCEMENT: CONTRACTOR FORCE LS 1.000 1.000
ACCOUNT WORK (PARTICIPATING)
TX DOTCO N N ECT Report Generated By: txdotconnect_internal_ext
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DW:

[on:

9:42:39 AM
FILE: C:\Users\RRAMIRE3\Desktop\Rack Em Files\RACK EM DGNS\Quantity Summaryl, dan

DATE: 4/5/2022

[ck:

SUMMARY OF ROADWAY ITEMS
134 314 351 354 354 533 3080 3080 3082 3082
5004 5009 5002 5002 5188 5003 5001 5029 5004 5005
EMULS asPH FLEXIBLE | LLAN & IPLANE ASPH o g £ | STONE-MITR
BACKFILL TEXT ASPH| CONC PaAv X~ ASPH TBWC
(EROSN | PAVEMENT i STRIPS i TBWC f
(TY A OR CONC (MICRO-M SMA-C | TAack coaT PG76-22
CONT) ( MUL | STRUCTURE H |« SHOULDER) i ( MEMBRANE)|. 2O
B) Elpavia" TolILLING) (1 SAC-A SAC-A TY O
TT) REPAIR(6") .. ASPHAL T i
o) ) PG76-22
STA caL Sy Sy Sy LF TON GaL cAL TON
255 535 5381 4289 107624 42240 14798 16144 23677 5381
PROJECT TOTALS 255 635 5381 4289 107624 42240 14798 16144 23677 5381
SUMMARY OF PAVEMENT MARKING ITEMS
562 566 566 566 566 566 566 572 5001
5109 6074 6080 5083 6302 5305 5314 5010 6001
REFL Pav | REFL Pav | REFL Pav | RE PM RE PM RE PM
WﬁRiNgiﬁv MRK TY 1| MRK TY 1| MRK TY |w/RET REQ|w/RET REQ|wW/RET REQ| REFL Pav CE%EEEEEEE
Ly (W)ONUMB | (W) (ENTR | Tew) (EXIT| TY I TV 1 TV I MRKR Ty |CHANCEAE!
Ctam o [ER)C B9BMIL GORE) < 290 | GORE) (298| (W) 4"(SL | (W)6"(BR | (Y)4"(SL | II-C-R S
) MIL) MIL)  |D)(29aMIL)|K) ( @9oMIL)|D) ( @9BMIL)
£A £a £A £a LF LF LF £ DAY
1708 2 2 2 25389 5280 25389 316 >0
PROJECT TOTALS 1708 2 2 2 25389 5280 25389 316 20
SUMMARY OF TRAFFIC CONTROL ITEMS SUMMARY OF BARRICADES ITEMS
5185 5185 502
5002 5005 6001
™A BARRICADES S
™A ., SIGNS
( MOBILE
(sTatIoN | (SOBLEE AND
ARY) N TRAFFIC GENERAL
HANDL ING
QUANTITY SUMMARY
DAY DAY MO
29 29 3 SHEET 1 OF 1
PROJECT TOTALS 29 29 PROJECT TOTALS 3 = o2z

fhﬂs Department of Transportation

CONT SECT JOB HIGHWAY

0002 | 06 062 IH 10
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:45:36 PM
FILE: M:\0002-06-062\4-DESIGN\Plan Set\1.

1

DATE: 7/25/2022

GENERAL\GN Traoffic\IH10_GEN_EQ.dgn

SUMMARY OF [TS ITEMS
110 416 416 432 432 540 540 544 618 618 620 620 620 624 628 628 650 6003 6010
6003 6005 6007 6001 6045 6002 6016 6001 0023 6024 6010 6012 6016 6002 6128 6225 6028 6001 6011
DOWNSTREAM GUARDRAIL GROUND BOX |ELC SRV TY D|ELC SRV TY D CCTV FIELD
EXCAVATION | DRILL SHAFT | DRILL SHAFT | RIPRAP | RIPRAP oW | MTGpUZBN"™ | ancuom © | (END L | SONDT (PYe) | SO 203 ("1 (o8- | o a | o2l | o A | os00k200 o ob202a0 | steSo BT Shppomt | Faule
( L) ( ) ( ) ( Y ( ) Y( ) L (SCH ) (2" * . * {1 11)W/ ( ) ( 1 ( ) [4 ( L)
(STEEL POST)|  SEcTION C(INSTALL) (BORE) INSULATED | INSULATED | INSULATED BRON ) CCIO) ) GC(0) BAL TEE) EQUIPMENT | ([\NSTL ONLY)
CcYy LF LF CcY CcY LF EA EA LF LF LF LF LF EA EA EA EA LS EA
1 OF 5 0 21 38 3.0 0 4] 0 0 55 440 4] 0 1650 3 0 1 1 0 1
2 OF 5 0 21 0 1.5 0 [o] 0 (0] 265 115 0 1215 (0] 4 1 0 0 (0] 1
3 0F 5 0 0 38 1.5 13 150 1 1 20 155 760 0 0 2 0 1 1 (0] 0
4 OF 5 0 21 0 1.5 13 150 1 1 30 0 120 0 0 1 1 0 0 0 1
5 OF 5 0 21 0 1.5 0 0 0 0 30 0 120 0 0 1 1 0 0 0 1
PROJECT TOTAL 2 84 76 9 26 300 2 2 400 710 1000 1215 1650 11 3 2 2 1 4
SUMMARY OF ITS ITEMS
0028 6064 6064 6137 6377 6386 6433 6433 6433 6433 6433 6433 6433
6001 6046 6084 6005 6001 6001 6001 6002 6003 6006 6007 6009 6010
INSTALLATION FUR & INST AIR NON-INTRUSIV IP
FT) (90 MPH) (FIELD INTEGRATION WEATHER INFO /RELATIVE CONDITION DMS % % MODEM#* % POWER
CABINET) 2) (CONF 2) CABINET) MODEM SYSTEM SENSOR HUMIDITY SENSOR TEMP SENSOR SENSOR SENSOR CONTROLLER=*» (DIGITAL) %= SWITCH#=» STRIP#»
EA EA EA EA LS EA EA EA EA EA EA EA EA EA EA EA EA EA EA
1 OF 5 1 1 1 1 0 2 1 1 1 1 1 1 1 1 1 2 1 1 2
2 OF 5 [o] 1 1 0 0 1 0 [¢] 0 0 0 0 [¢] 0 0 1 1 0 1
3 0OF 5 1 0 0 0 0 1 0 (0] 0 0 0 0 (0] 1 1 1 0 (0] 1
4 OF 5 0 1 1 0 0 1 0 0 0 0 0 0 (0] 0 0 1 1 (0] 1
5 OF 5 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 1 1 0 1
PROJECT TOTAL 2 4 4 1 1 [3] 1 1 1 1 1 1 1 2 2 (3] 4 1 3]
% [TEMS PROVIDED BY THE STATE
IH 10

QUANTITY SUMMARY

SHEET 2 OF 2

3@ ©2022

l Texas Department of Transportation
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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 stondard is governed by the "Texas Engineering Practice Act".

4/5/2022

DATE

. dgn

C: \Users\RRAMIRE3\Desktop\Rack Em Files\RACK EM DGNS\epi

FILE:

STORMWATER POLLUTION PREVENTION-CLEAN WATER ACT SECTION 402

TPDES TXR 150000: Stormwater Discharge Permit or Construction General
required for projects with 1

Permit

or more acres disturbed soil. Projects with any

disturbed soil must protect for erosion and sedimentation in accordance with
Item 506.

List MS4 Operator (s)

that may receive discharges from this project.

They may need to be notified prior to construction activities.

1.

2.

] No Action Required [J Required Action

Action No.

Prevent stormwater pollution by controlling erosion and sedimentation in
accordance with TPDES Permit TXR 150000

Comply with the SW3P and revise when necessary to control pollution or
required by the Engineer.

Post Construction Site Notice (CSN) with SW3P information on or near
the site, accessible to the public and TCEQ, EPA or other inspectors.

When Contractor project specific locations (PSL's) increase disturbed soil
area to 5 acres or more, submit NOI to TCEQ and the Engineer.

WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS CLEAN WATER
ACT SECTIONS 401 AND 404

USACE Permit required for filling,
water bodies,

The Controctor must adhere to all

dredging, excavating or other work in ony

rivers, creeks, streams, wetlands or wet areas.

of the terms ond conditions associated with

the following permit(s):

[
(i
(i
(i
(i

Required Actions:
and check Best Management Practices planned to control

No Permit Required

Nationwide Permit 14 - PCN not Required (less than 1/10th acre waters or

wetlands affected)

Nationwide Permit 14 - PCN Required (1/10 to <1/2 aocre, 1/3 in tidal waters)

Individual 404 Permit Required

Other Nationwide Permit Required: NwP#

List waters of the US permit applies to,
erosion,

location in project
sedimentation

and post-project TSS.

The elevation of the ordinary high waoter marks of any areas requiring work
to be performed in the waoters of the US requiring the use of a nationwide
permit can be found on the Bridge Layouts.

Best Management Practices:

O

Erosion Sedimentation Post-Construction TSS
Temporary Vegetation [ sitt Fence [ vegetative Filter Strips
Blankets/Matting [J Rock Berm [[] Retention/Irrigation Systems

O
O
O
O
O
O
O
O

Mulch [J trianguiar Filter Dike
[ sond Bag Berm

[ straw Bale Dike

[ Brush Berms

[J Erosion Control Compost

[ Extended Detention Basin
Sodding [] Constructed Wetlands
[ wet Basin

[ Erosion control Compost

[JMuich Filter Berm and Socks

Interceptor Swale
Diversion Dike
Erosion Control Compost
Mulch Filter Berm ond Socks [] Mulch Filter Berm ond Socks [] Compost Filter Berm and Socks
Compost Filter Berm and Socks [] Compost Filter Berm and Socks [] Vegetation Lined Ditches

[ stone Outlet Sediment Traps

[ sediment Basins

[J sond Fitter Systems
[ crossy swales

Iv.

V.

If ony of the
do not disturb species or habitat and contact the Engineer immediately.

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 immediote area and contact the Engineer immediately.

E§ No Action Required [] Required Action

Action No.

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.

E§ No Action Required [] Required Action

Action No.

FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED SPECIES,
CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE SPECIES
AND MIGRATORY BIRDS.

[X] No Action Required [ Reauired Action

Action No.

cegse work in the immediate areaq,
The

|isted species are observed,

work may not remove active nests from bridges and other structures during

nesting season of the birds associated with the nests.
are discovered,

If caves or sinkholes

ceagse work in the immediate areg, and contact the

Engineer immediately.

LIST OF ABBREVIATIONS

Best Monogement Practice SPCC:  Spill Prevention Control axd Countermeasure
Construction General Permit SW3P: Storm Water Pol lution Prevention Plan

Texas Depa-tment of State Health Services PCN:  Pre-Construction Notification

Federal Higway Adninistration PSL:  Project Specific Location

Memorandum of Agreement TCEQ: Texas Commission on Envirommental Qual ity
Memorandum of Under standing TPDES: Texos Pol lutont Discharge Elimination System

Mnicipal Separate Stormwater Sewer System TPWD: Texas Parks ond Wildlife Deportment

Migratory Bird Treaty Act TxDOT: Texas Depa-tment of Transportation
Notice of Termination T&E:  Threatened and Endongered Species
Natiorwide Permit USACE: U.S. Army Corps of Engineers
Notice of Intent USFWS: U.S. Fish ond Wildlife Service

vIl.

Comply with the Haozard Communication Act (the Act)

HAZARDOUS MATERIALS OR CONTAMINATION ISSUES

General

(applies to all projects):

for personnel who will be working with

hazardous materials by conducting safety meetings prior to beginning construction and

moking workers aware of potential hazaords in the workplace.

Ensure that all

workers are

provided with personal protective equipment appropriate for any hazardous materials used.

Obtain and keep on-site Material
used on the project, which may include,
Paints,

Safety Data Sheets (MSDS) for all

but are not

acids, solvents, asphalt products, chemical additives,

hazardous products
Ilimited to the following categories:
fuels and concrete curing

compounds or additives. Provide protected storage, off bore ground ond covered, for
products which may be hazardous. Maintain product labelling as required by the Act.
Maintoin an adequate supply of on-site spill response maoterials, as indicaoted in the MSDS.

In the event of a spill,
in accordance with sofe work practices,
immediately.
of all

ond contact the District Spill Coordinator
The Contractor shall

product spills.

Contact the Engineer if any of the following are detected:

* Dead or distressed vegetation

*
* Undesirable smells or odors
*

Any other evidence indicating possible hazardous materials or contamination
on site.

VIl

(not identified as normal)

Trash piles, drums, conister, barrels, etc.

Evidence of leaching or seepage of substances

Does the project involve any bridge class structure rehabilitation or
replacements (bridge class structures not including box culverts)?

O ves X No

If "No", then no further action is required.
If "Yes", then TxDOT is responsible for completing asbestos assessment/inspecti

Are the results of the asbestos inspection positive
O ves X No

If "Yes", then TxDOT must retain o DSHS |icensed asbestos consultant to assist
the notification, develop abatement/mitigation procedures,
activities as necessaory. The notification form to DSHS must be postmarked at |
15 working days prior to scheduled demelition.

(is asbestos present)?

If "No", +then TxDOT is still required to notify DSHS 15 working days prior
scheduled demolition.

In either case, the Contractor is responsible for providing the date(s) for aba
activities and/or demolition with careful coordinotion between the Engineer and
asbestos consultant in order to minimize construction delays and subsequent cla
Hazordous Materials or Contamination Issues Specific to this Project:
No Action Required [J Required Action
Action No.

1.

2.

3.

OTHER ENVIRONMENTAL ISSUES

(includes regional

issues such as Edwards Aquifer District, etc.)

E§ No Action Required [] Required Action

toke actions to mitigate the spill as indicated in the MSDS,

be responsible for the proper contaimment and cleanup

on.

with

and per form management

east

to any

tement

ims.

discovered

Action No.
1.
2.
3 ® .
. % Design
Dhﬁﬁ;n
I Texas Department of Transportation Standard

ISSUES AND COMMITME
EPIC

ENVIRONMENTAL PERMITS,

NTS

FILE: epic.dgn oN: TXDOT ‘CK:RG Dw: VP

cKk: AR

@©TxDOT: February 2015 CONT [SECT JoB

HIGHWAY

REVISIONS
12-12-2011 (DS)

0002 06 062

IH 10

05-07-14 ADDED NOTE SECTION IV. DIST COUNTY

SHEET NO.

01-23-2015 SECTION I (CHANGED ITEM 1122
TO 1TEM 506, ADDED GRASSY SWALES.

ELP HUDSPETH
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8:49:02 AM
FILE: M:\0002-06-062\4-DESIGN\Miscel laneous\Rack Em Files\RACK EM DGNS\RESE TCP Selection.d

DATE: 7/8/2022

[ov

g.n

TCP SELECTION TABLE

ROADWAY LENGTH | LIMITS FROM LIMITS TO TYPE OF WORK STANDARD SHEET SUGGDIEEE'%:AHEET SHEET DESCRIPTION
MILLING, SMA, TBWC, TCP(5-1)-18 TCP(5-1a), TCP(5-1b)|TRAFFIC CONTROL PLAN SHOULDER WORK FOR FREEWAYS/EXPRESSWAYS
AND
BACKFILL(MAINLANES TCP(6-1)-12 TCP(6-1a) TRAFFIC CONTROL PLAN FREEWAY LANE CLOSURES
AND SHOULDERS) TCP(6-8)-14 TCP(6-8c) WORK IN EXIT GORE FOR ADT GREATER THAN 10,000
TCP(6-2)-12 TCP(6-2a), TCP(6-2b) [TRAFFIC CONTROL PLAN WORK AREA NEAR RAMP
IH 10 2.004 MI FM 34 2MIEOFFM 34 | MILLING, SMA, TBWC, TCP(6-3)-12 TCP(6-3a), TCP(6-3b)|TRAFFIC CONTROL PLAN WORK AREA BEYOND RAMP
AND BACKFILL (RAMPS) TCP(6-4)-12 TCP(6-4a), TCP(6-4b)|TRAFFIC CONTROL PLAN WORK AREA AT EXIT RAMP
TCP(6-5)-12 TCP(6-5a) TRAFFIC CONTROL PLAN WORK AREA BEYOND EXIT RAMP
STRIPING, RPM TCP(3-2)-13 TCP(3-2a), TCP(3-2b)|TRAFFIC CONTROL PLAN MOBILE OPERATIONS DIVIDED HIGHWAYS
INSTALLATION TCP(3-3)-14 TCP(3-3a), TCP(3-3c) [TRAFFIC CONTROL PLAN MOBILE OPERATIONS RAISED PAVEMENT MARKER INSTALLATION/REMOVAL
NOTES:
1. KEEP A 2 MILE LENGTH WORK ZONE PER
4 IH$IO |_ DIRECTION. ADDITIONAL LIMITS ARE AT
%_ ’ _% DISCRETION OF THE ENGINEER.
O. O
é| | |é 2. COORDINATE WITH OVERLAPPING PROJECTS
! ) ! TO PROVIDE A BETTER RIDE WHEN SCHEDUL ING
: | : SEGMENTS.
| EXISTING R.Op W. - 300.0° Y. | 3. INCLUDE RPM'S AS TEMPORARY STRIPING.
| i | 4. WORK ZONE SPACING MAY VARY ALONG ROADWAY.
. gerits ' YARIES 5. TCP SHA BE USED IN BOTH EAST-BOUND %
: ' : . HALL u H -BOU
| 217 WORK ZONE | WEST-BOUND DIRECTIONS.
: 100 12" 12t | 4'-6 LA BN :
| SHLDR | LANE LANE SHLDR : |
. | .
| 3| | 1 t |
: VARIES 31 s , oPE :
+1 SLOPE —— Lorg |, 3:1 Sb — 311 SN,
| ER T Ce - USUAL e 3 TS 2E | U,
: IH-10 PROPOSED TYPICAL SECTION Z * ...,_;o.'
FROM RM. 87+0.767 TO RM. 89+0.77 ;:? ....................... 3:4
$..... MARICRUZ SAENZ ¢
'0';0'-.. 108338 ,.-;3;’
WO L ICENSED AN
Ve o ENIT. AN
J IH$I 0 | ‘Q\{IONAL g
(o) | ‘3 Ao
m| ! |m )
; | ; Mo wwa/ PE. 7/8/2022
| EXISTING R.O'rw.- 300. 0’ 1/1 | &9 Wg
| | | IH-10
: VARIES \ VARIES :
| 21" WORK ZONE | TRAFFIC
: 100 12 12t | 4-6 18’ 02, 3
| SHLDR | LANE | LANE SHLDR I | TCP SELECTION TABLE
| RIES @ | | NOT TO SCALE
. VA 3: . . OPE .
| 311 SLOPE - - _—_— - - - - -~ Ussk,_OPE L3 :JS?J\;L ____________ - 3:1 SLoPE | =™ ©2022
! USUAL UsuaL ! l Texas Department of Transportation

IH-10 PROPOSED TYPICAL SECTION

FROM RM. 87+0.767 TO RM. 89+0.77

CONT SECT JoB HIGHWAY

0002 | 06 062 IH 10

DIST COUNTY SHEET NQO.

ELP HUDSPETH 9




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:

9:42:44 AM

FILE: C:\Users\RRAMIRE3\Desktop\TCP Stondards\bc-21.dgn

DATE: 4/5/2022

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

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

devices, construction pavement markings, and typical work zonme signs. the requlremenTS_of ISEA Awef|con National Standard for High-Visibility

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

shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). perf?rmonce for Qlcss 2 or 3 risk exposure. Closs.3 gcr@en+s should be
considered for high traffic volume work areas or night time work.

—_

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

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

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

when flagging is used at night.

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

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

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

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

2. Work zone traffic control devices shall be compliant with the Manual for

5. Geometric design of lane shifts and detours should, when possible, meet the _
Assessing safety Hardware (MASH).

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.

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

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

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

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

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

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

8. All signs shall be constructed in accordance with the details found in the STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
"Standard Highway Sign Designs for Texas," latest edition. Sign details TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)
not shown in this manual shall be shown in the plans or the Engineer shall
provide a detail to the Contractor before the sign is maonufactured. TRAFFIC ENGINEERING STANDARD SHEETS

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

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

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

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

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

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

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1)-21

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

©TxDOT November 2002 CONT | SECT JoB HIGHWAY
4-05 753" 000206] 062 IH 10
9-07 8-14 DIST COUNTY SHEET NO.
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

. dgn

9:42:45 AM
FILE: C:\Users\RRAMIRE3\Desk+op\TCP Stondards\bc-21

DATE: 4/5/2022

1,56
TYPICAL LOCATION OF CROSSROAD SIGNS BEGIN TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
T-INTERSECTION WORK
ROAD WORK % %G20-9TP ZONE
<o NEXT X MILES SPACING
. NEXT X MILES => TRAFFIC SIZE
(0p+’|‘or*1ol 20-1oT % %R20-5T | FINES
620-2 see Note - DOUBLE . . .
# 1 and 4} % X R20-50TP| 2% Sign Conventional| Expressway/ Posted| SignAA
oS ROAD WORK Numbe_r Road Freeway Speed |Spacing
1 { O <= NEXT X MILES or Series s
" * q X % G20-2bT | WORK ZONE G20-1bTL v
X X X 4q
CROSSROAD g Exg? MPH | (Apprx.)
X X X | |
k * 4 INTERSECTED | Block - City <= [ 1000°-1500° - Hwy g W22 48" x 48" | 48" x 48" 30 120
ROADWAY 1000 -1500° - Hwy => 1 Block - City Ccw23 35 160
§“ g“ 1 X 1 ]
I I \q Ccw25 40 240
ROAD WORK \ » ; n
<= NEXT X MILES 620-1bTR| ROAD WORK Q CW1, CW2 i 329
NEXT X MILES => NEXT X MILES => 80’ ¢Sy N O ’ ’ 50 400
G20-TaT END A Limit WORK. ZONE CW7, Cws, 36" x 36" | 48" x 48"
a (Optional ROAD WORK BEGIN BEGIN min. O G20-2bT % % CWO. CW11 55 5002
see Note _ _ S WA ’ ]
T ong 620-24% WORK G20-5T | FOAD WORK S CW14 60 | 6002
* % G20-9TP | 7oNE
NAME - 2 2
" " . . . ADDRESS 65 700
1 May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. TRAFFIC G20-6T it / CW3, Cw4, Z
(See note 2 below) % %R20-5T | FINES ___SWE___ CW5. CW6 48" 48" 48" 48" 70 800
DOUBLE CONTRACTOR ! ! X x 2
1. The typical minimum signing on o crossroad approoch should be a "ROAD WORK AHEAD" (CW20-1D)sign and a T END cws-3, 75 900
(620-2) "END ROAD WORK® sign, unless noted otherwise in plans. %% R20-50TP| g CW10, CWI2 80 10002
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 620-2 3
with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under * *
"Typical Construction Worning Sign Size ond Spacing”). See the "Standard Highway Sign Designs for
Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume . . . .. .
crossroads. The Engineer will determine whether a rood is low volume as per TMUTCD Part 5. This CSJ LIMITS AT T-INTERSECTION % For typical sign spacings on divided highways, expressways ond freeways,
information shall be shown in the plans. see Part 6 of the "Texas Monual on Uniform Traffic Control Devices"”
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER 1. The Engineer will determine the types and location of ony additional traffic control devices, {TMUTCD) typical application diagrams or TCP Stondard Sheets.
AHEAD, LOOSE GRAVEL, or other appropriate signs. When odditional signs ore required, these signs will such as a flagger and occompon?ing 5"9"'?' or other signs, that should be used when work is . . . . .
be considered part of the minimum requirements. The Engineer/Inspector will determine the proper being performed ot or near an intersection. /\ Minimum distance fl:om work area to first Ac.jvc_mce Wm_fmng sign nearest the
location and spacing of ony sign not shown on the BC sheets, Traffic Control Plan sheets or the Work . . . work area ond/or distance between each odditional sign.
Zone Stondard Sheets. 2. If construction closes the rood at a T-intersection, the Contractor shall ploce the "CONTRACTOR
4. The "ROAD WORK NEXT X MILES" (G20-1aT)sign shall be required ot high volume crossroads to advise NAME" (G20-6T) sign behind the Type 3 Barricaodes for the rood closure (see BC(10) also). GENERAL NOTES
motorists of the length of construction in either direction from the intersection. The Engineer The "ROAD WORK NEXT X MILES" left orrow(G20-1bTL) ond "ROAD WORK NEXT X MILES" rignht orrow 1. Special or larger size signs may be used @s necessary.
will determine whether a roadway is considered high volume. (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans.
5. Additional traffic control devices may be shown elsewhere in the plons for higher volume crossroads. 2. Distance between signs should be increased os required to have 1500 feet
6. When work occurs in the intersection areq, oppropriote traffic control devices, as shown elsewhere in advance warning.
the plons or as determined by the Engineer/Inspector, shall be in place.
3. Distonce between signs should be increased as required to have 1/2 mile
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
WORK AREAS I[N MULTIPLE LOCATIONS WITHIN CSJ LIMITS L <> ,
= " X% %G20-9TP [BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
;’gﬁé crossroads at the discretion of the Engineer as per TMUTCD Part 5. See
BEGIN DO %X TRAFFIC STAY ALERT OBEY Note 2 under "Typical Location of Crossrood Signs”.
—=2 R20-5T =
G20-5T [ROAD WORK _ 1 |NeT FINES WARNING
xx* NEXT X MILES Cw-aL ‘iés‘ PASS DOUBLE "' SIGNS 5. Only diomond shaped warning sign sizes are indicated.
CW20-1D NANE XX appropriate) _ i STATE LAW
CW1-4r % %G20-6T "’3{‘5“ CWI3-1P [ wPu % *R20 50TP5--.- TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Stondord Highway
!\‘ggk . 620-10T % R20-3T % % Sign Designs for Texos" manual for complete Iist of available sign design
¢ 3X CWI3-1P Type 3 Barricade or X X X X X Sizes.
= CW20-1D channelizing devices \
,I./. //Jn““‘*,, » q q q q qd q q
| < / N L < LECEND
e o090 0 0 0 00 00 obloobo &4 e Type 3 Borricode
/ = / o \ <& / / < / e / - T T T T T — — o -
7 e 7 f D — O OO | Channelizing Devices
b = WORK // = /egiming of SPEED b
[ // L - NO-PASSING R2-1|LIMIT / YoRk ZonE | - Sign
x Chonnel izing csJ Limit b m line should 00 620-2bT ¥ %
) _De.wces . . cgordnr}a're >< >< See Typical Construction
When extended distonces occur between minimal work spoces, the Engineer/Inspector should ensure additional with sign Warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still G20-2 % % location NOTES X Spacing chart or the
within the project Iimits. See the opplicable TCP sheets for exact location and spacing of signs ond TMUTCD for sign
channel izing devices. The Contractor shall determine the appropriate distance spacing requirements.
SAMPLE LAYQUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS o be ploced on the G20-1 series signs and "BEGIN ROAD
BEGIN WORK NEXT X MILES" (G20-5T)sign for each specific project. SHEET 2 OF 12
fe >l X XG20-9TP ‘ggsé STAY ALERT This distance shall replace the "X" and shall be rounded
r __BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. gco Traffic
% %620-5T| ROAD WORK IMIT TRAFFIC ’ WARNING No decimals shall be used. Safety
ROAD NEXT X MILES | | L % %R20-5T | FINES ) SIGNS I Texas D T : Division
CLOSED Cwi-4L NAME DOUBLE N . . . exas Department of Transportation Standard
RI1-2 e >< >< ok or ext e | | STATE LAW [0 The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 X %G20-6T :Tl:TYE ¥ ¥ R20-50TP| sohces shal | be used as shown on the sample layout when advaonce
cv“ -6 Barricade or CWI3-1P —ovmcion | R2-1 L s L 620-10T gezge'“ signs are required outside the CSJ Limits. They inform the

channelizing
devices

/ FX T :

** - . .
. ) ) ) Tying auteide the CoJ Limits where sraftic fines moy courle | BARRICADE AND CONSTRUCTION
if k t.
; ; ; ; if workers are presen PROJECT L lMl T

q q
. // %% CSJ I'imit signing is required for highway construction and
\ 1 | maintenance work, with the exception of mobile operations.
&
d % E— E— E— E— E— —|— E— E— e E— E— E— <> Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) _2]
Channelizing |‘\CSJ Limit = and other signs or devices as called for on the Traffic
/ T 74 Devices Control Plan. FILE: be-21. dgn DN: TXDOT ‘m:m)or‘uw: TxDOT | ck: TxDOT
// P X F\SPEED R2-1 . . .. . ©TxDOT November 2002 CONT | SECT J08 HIGHWAY
wggx 5] END e | LIMIT <><> END O Contractor will install a regulatory speed |imit sign at REVISTONS 0002 06 062 Ih 10
SPACE ROAD WORK WORK ZONE the end of the work zone.
>< >< G20-2bT % % 9-07 8-14 DIST COUNTY SHEET NO.
620-2% X 7-13 5-21 ELP| _ HUDSPETH 11
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TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

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

Reduced speeds should only be posted in the vicinity

No warranty of any

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

'JZ%? - - - - - — == N - - — __:4:%;__ - = = = =

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 stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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See General See General
(750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
[ |
WORK
620-5aP
SPEED ZONE
LIMIT o Yons | c20-50p S SPEED )
7 O e ?_IEIII-:'P LIMIT WORK Vzvgﬁg 620-50p LIMIT
SPEED A ZONE | G20-5aP ->a
R2-1 60 LIMIT 6 O R2-1 7 O R2-1 SPEED SPEED 7 O R2-1
CW3-5 R2-1 LIMIT LIMIT
6 O 6 O R2-1 6 O R2-1
GUIDANCE FOR USE:
LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
This type of work zone speed |imit should be included on the design of 1. Regulatory work zone speed Iirpi’rs should be used only for sections of construction
the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
speed are present in the work zone and modification of the geometrics to 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
Q higher design speed is not feasible. mounting height.
Long/Intermediate Term Work Zone Speed Limit signs, when approved as described 3. ipeed zanz_mg:? Gref'llu“'}omd for one direction of travel ond are normally posted
above, should be posted and visible to the motorist when work activity is present. or eoch direction of travel.
Work activity may also be defined as a change in the roadway that requires 4. Frequency of work zone speed |imit signs should be:
a reduced speed for motorists to safely negotiate the work area, including: 40 mph and greater 0.2 to 2 miles
a) rough road or damaged pavement surface 35 mph and less 0.2 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
c) construction detours 5. Regulatory speed Iimit signs shall have black legend and border on a white reflective
d) grade background (See "Reflective Sheeting” on BC(4)).
e) width
f) other conditions readily apparent to the driver L 6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,
As long as any of these conditions exist, the work zonme speed limit signs "WORK ZONE" (G20-5aP) ploque and the "SPEED LIMIT" (R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiary to Item 502.
7. Turning signs from view, laying signs over or down will not be allowed, unless as
SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING" on BC(4).
This type of work zone speed l'imit may be inc!uded on the desigrj of 8. Techniques that may help reduce traffic speeds include but are not limited to: SHEET 3 OF 12
the traffic control plans when workers or equipment are not behind concrete A. Law enforcement. ' ® Traffic
barrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed next to sign. - [fiilfse’.g’n
in the traveled way. C. Portable changeable message sign (PCMS). A 7exas Department of Transportation Standard
L. . L. D. Low-power (drone) radar transmitter.
Short Term Work Zone Speed Limit signs should be posted aond visible to the E. Speed monitor trailers or signs.
motorists only when work activity is present. When work activity is not
present, signs shall be removed or covered. 9. Speeds shown on details above are for illustration only. . BARRchDE AND CONSTRUCT lON
(See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED L lMl T
10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system. BC (3) 2]
FILE: bc-21. dgn o TxDOT  [eks TXDOT [owe TxDOT [ ex: TxDOT
©TxDOT November 2002 CONT | SECT JoB HIGHWAY
REVISIONS 0002 06 062 IH 10
9-07 g-_lz? DIST COUNTY SHEET NO.
13 ELP HUDSPETH 12
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No warronty of any
ility for the conversion

TxDOT assumes No responsi

of this standard to other formats or for incorrect results or damages resulting from i+s use.

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

kind is made by TxDOT for any purpose whotsoever.

DISCLAIMER:

GENERAL NOTES FOR WORK ZONE SIGNS

TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS

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

1
2. Wooden sign posts shall be painted white.
3. Barricades shall NOT be used as sign supports.
_2_ ! ROAD 4. All signs shall be installed in occordance with the plons or as directed by the Engineer. Signs shall be used to regulate, worn, and
minimum guide the traveling public safely through the work zone.
from WORIK 5. The Contractor may furnish either the sign design shown in the plans or in the “Standard Highway Sign Designs for Texas" (SHSD). The
® curb AHEAD Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
o3 I N / from the plons. Any voriation in the plons shall be documented by written agreement between the Engineer and the Contractor’s
° o \/ Responsible Person. All chonges must be documented in writing before being implemented. This can include documenting the changes in
] 2 the Inspector's TxDOT diary ond having both the Inspector ond Controctor initial ond dote the agreed upon chonges.
S S T 6. The Contractor shall furnish sign supports listed in the "Compliont Work Zone Traffic Control Device List" (CWNZTCD) for small roadside
_ 7.0’ min, — e signs. Supports for temporary large roadside signs shall meet the requirements detailed on the Temporary Large Roadside Signs (TLRS)
¢l 0 -6 9.0" mox. 2l 6 or 3 7.0° min. standard sheets.The Contractor shall install the sign support in accordance with the monufacturer’s recommendations. If there is a question
o™ = X ° T IS X 9.0 mox regarding installation procedures, the Contractor shall furnish the Engineer o copy of the manufocturer’s installation recommendations so
= N T — |9greater X T 5 : the Engineer can verify the correct procedures are being fol lowed.
7. The Contractor is responsible for installing signs on approved supports and replacing signs with damaged or cracked substrates ond/or
> damaged or marred reflective sheeting as directed by the Engineer/Inspector.
NN 22222027, = 4 % 8. ldentification markings may be shown only on the back of the sign substrate. The moximum height of letters and/or company logos used
Paved & //\\\M 7 Paved = //\\\///é\-m % L] % for identification shall be 1 inch.
shoulder shoul der 7 X \%L]\ 9. The Contractor shall replace domoged wood posts. New or damoged wood sign posts shall not be spliced.
7 RAT F K fi "Tex 1 ni form Troffi trol " Port
¥ When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign oppears straight and plumb. 1. The types of sign supports, sign mounting height,the size of signs, and the type of sign substrates caon vary based on the type of
Objects shall NOT be placed under skids as a means of leveling. work being [_)erformed. _The Engineer is respon§|ble for selec_:'rmg 'rhe_oppror_)rla're size sign for the type of work being performgd. Tt_1e
Controctor is responsible for ensuring the sign support, sign mounting height and substrate meets monufacturer’s recommendations in
% % When plaques are placed on dual-leg supports, they should be ottoched to the upright nearest the travel lane. ;egﬂ[zn';o*:;;sr;:zr:r;:;iss on:riur;:]:r] ;or;czfpv!:;karigz; :eir:\n:rnz.r o thon 3 doys
H H : . - i y - W upi .
Supplemental ploques fadvisory or distance) should not cover the surface of the parent sign. b. Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting
more than one hour.
c. Short-term stationory - daytime work that occupies a location for more than 1 hour in a single daylight period.
l Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports d. Short, duration - work that occupies a location up to 1 hour.
— = shal | not will be by bolts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
/ FF“E_ 'T— protrude Q or screws. Use TxDOT's or SIGN MOUNTING HEIGHT
. 1 above sign manufacturer’s recommended 1. The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more thon 9 feet, above the paved surface, except
2 g ME M / procedures for attaching sign as shown for supplemental plaques mounted below other s'ngn§. .
— substrates to other types of 2. IR: b(r:'r'rom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
5 ~) sign supports 3. Longq'rermlln'rermedlo're term Signs may be used in lieu of Short-term/Short Duration signing.
TEIF{FH Suppor t / / 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
~ shal | not 1 / appropriate Long-term/Intermedigte sign height.
FH WE protrude <_3 5. Regulatory signs shall be mounted ot least 7 feet, but not more than 9 feet, above the paved surface regordless of work duration.
- above sign .
DOVBLE i o NaiIs shal | NOT SIZE_OF SIGNs o e s o e o . .
: 1. The Contractor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.
= be allowed. SIGN SUBSTRATES
KERS Each sign 1. The Controctor shall ensure the sign substrate is installed in accordance with the manufacturer’s recommendations for the type of sign
ARE PRESENT I shal | be ottached support that is being used. The CWZTCD Ilists eoch substrate that caon be used on the different types ond models of sign supports.

Sign supports shall
extend more thon
1/2 way up the
back of the sign
substrate.

FRONT ELEVATION

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

3. All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
fastened to the bock of the sign and extending fully across the sign. The cleat shall be attoched to the back of the sign using wood
screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spoced at 6"
centers. The Engineer may opprove other methods of splicing the sign face.

REFLECTIVE SHEETING

N -
i\\“\\“\\\\\&\\\\\‘\“\\“‘\\“\\\“\\‘\“\\\\‘“v aw

directly to the sign
support. Multiple

signs shall not be

joined or spliced by

Wood, metal or . 1. All signs shall be retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300
Fiber Rein:‘orced Plastic any means Wood for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1),
supports shall not be 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white background.
Splicing embedded perforated square metal tubing in order to extend post extended or repaired 3. Oronge sheeting, meeting the requirements of DMS-8300 Type Bp, or Type Cp , shall be used for rigid signs with oronge backgrounds.

height will only be allowed when the splice is made using four bolts, two
above ond two below the spice point. Splice must be located entirely behind
the sign substrate, not near the base of the support. Splice insert lengths
should be ot least 5 times nominal post size, centered on the splice ond
of at least the some gauge material.

SICN LETTERS

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

REMOVING OR COVERING

SIDE ELEVATION
Wood

by splicing or
other means.

47 AM
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1. When sign messages may be confusing or do not opply, the signs shall be removed or completely covered.
STOP/SLOW PADDLES 2. Long-term stationary or intermediate stationary signs installed on square metal tubing may be turned away from traffic 90 degrees when
R . CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any
1. STOP/SLOW paddles are the primary method to control troffic WITHIN THE PROJECT LIMITS intersections where the sign may be seen from approaching traffic.
by floggers. The STOP/SLOW poddle size should be 24" x 24", 1. Permanent signs are used to give notice of traffic laws or regulations, call 3. Signs installed on wooden skids shall not be turned at 90 degree angles to the roadway. These signs should be removed or completely
2. STOP/SLOW paddles shall be retroreflectorized when used ot night. . . . . Y covered when not required.
£f with @ minimum attention to conditions that are potentially hazardous to traffic operations, s R . . . . .
3. STOP/SLOW paddles may be ottached to o stoff wi show route designations, destinations, directions, distances, services, points 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 &' to the bottom of the sign. . ! . ! . ! ces o n o, ! entire sign face ond maintain their opoque properties under automobile headlights at night, without damaging the sign sheeting.
. . . of interest, and other geographical, recreational, specific service (LOGO), or .
4, Any lights incorporated into the STOP or SLOW paddle foces I+ | inf i ori ai th n K need the 5. Burlap shall NOT be used to cover signs.
shall only be as specifically described in Section 6E.03 c:: u:ab ,'r: orma :ron. .dI’IVEI’S prl:otr:eel :nq.n :OLIJ? da :or rzoge ith Tscme, 6. Duct tape or other adhesive material shall NOT be affixed to a sign face.
Hond Signaling Devices in the TMUTCD. (':m:fr’ruciiozr route guidonce os normally installed on a roadwoy withou 7. Signs and anchor stubs shall be removed ond holes backfilled upon completion of work.
) . L . SIGN SUPPORT WEIGHTS
2. When permanent regulatory or warning signs conflict with work zone conditions, To Where Sign supporTs require the use of weights fo keep from furning over, the use SHEET 4 OF 12
remove or cover '_rhg permanent signs until 'rhg permanent sign message motches . of sondbags with dry, cohesionless sand should be used. ' j ' ® Traffic
. . ;rs‘fc5°:$:ggo‘r:gnd'1'°n' For details for covering large guide signs see the 2. The sandbags will be tied shut to keep the sand from spilling and to maintain a L"Jsiiiseigln
24 24 . constant weight. . . . I Texas Department of Transportation Standard
3. When existing permanent signs are moved ond relocated due to construction 3. Rock, concrete, iron, steel or other solid objects shall not be permitted
purposes, they shall be visible to motorists at all times. 4 ‘S'Ordgse °5h5"ilg SUPPg” weights. ¢ 35 Ibs ond ; 50 1b
4, If existing signs are to be relocated on their original supports, they shall be 5 Sg:dbgg: :hglljl b:eégdeoo?lzlmrogle mo're?igT ,rgoTO:é'é"r’g Spon veh?é:ulor
installed on crashworthy bases as shown on the SMD Standard sheets. The signs impact. Rubber (such as tire inner tubes) shall NOT be used. BARR l CADE AND CONSTRUCT loN
IH 24..4 IH 24..4 :holl meet ';he required mounting helgh'rs shown on the BC Sheets or the iMD 6. Rubber ballasts designed for channelizing devices should not be used for
tondords. This work should be paid for under the appropriate pay item for ballast on portable sign supports. Sign supports designed and monufactured
E°°k°;°:"g 'dRe"_ Whit Eg":g?:"go;dg:"’_“‘glmk relocating existing signs. with rubber bases may be used when shown on the CWZTCD Iist. TEMPORARY S l GN NOTES
egen order ite 9 5. 1f . . 7. Sandbags shall only be placed along or laid over the base supports of the
T Sk TV Ty TRE Rt v I Yes = e = . permanent Signs ore to be removed and relocated using temporary supports, traffic control device and shall not be suspended above ground level or
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Controctor shall use crashworthy supports as shown on the BC stondord sheets, hung with rope, wire, chains or other fosteners. Sandbags shall be placed
TLRS standard sheets or the CWZTCD I|ist. The signs shall meet the required mounting along the length of the skids to weigh down the sign support.
USAGE COLOR SIGN FACE MATERIAL heights shown on the BC, or the SMD standord sheets during construction. This work 8. Sandbags shall NOT be ploced under the skid and shall not be used to level BC (4 ) - 2]
BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs. sign supports placed on slopes. e bo-21. dgn o TXDOT [exs TxDOT oW TxDOT [ ek: TxDOT
BACKGROUND ORANGE TYPE By, OR Cp SHEETING 6. Any sign or traffic control device that is struck or damoged by the Contractor FLAGS ON SIGNS @©TxDOT November 2002 CONT | SECT JoB
LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/her construction equipment shall be reploced as soon as possible by the 1. Flags may be used to draw attention to warning signs. When used, the flag shall REVISIONS 0002/ 06| 062
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
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 ELP HUDSPETH
S




No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standord is governed by the "Texas Engineering Practice Act".
of this standard to other formots or for incorrect results or damages resulting from its use.
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. " Sign Sign D> Sign Sign
% Maximum 24 2x6 e
% Max imum 4x4 [ i alic A 12 sq. ft. of - |<—>|/5k"d » Post « Post 2 »~ Post Post—
21 sq. ft. of "’°°s sign face 2x6 o : .
sign face POST 246 K N H
| 27 2x6 H
/ AN \ ~ \)<§°°e' :
i & : :
«S 1 « q S
* %4x4 nd o0 axd et el
wood v |°] desirable +|o| desirable
ost 72" block block e HE N
p »2 NHH IS |6 18
[ ?':’, 34" min, ]n Optional ?';
u _l_ '_‘ X Xaxa Length of skids may 48" HE sfrong soils, | reinforcing HE
Top be increased for minimum HE 55" min. in sleeve ————sysfe 34" min. in Base
vood additional stapility. HH weak soils. | (172" larger |34 strong soi1s, | See tne cwzrco]l Bl post
See BC(4) post HH than sign el PR 7 for embedment.
for sign 2x4 x 40" Too HH post} x 18" HH 3 mn. 10
30 height 24" Vi See BC(4) anchor Stup |83 HH weok soils.
. . " |0 .
requirement 5 2%6 fgg'Zrﬁn 24" ’/2x4 brace o tareer 86 Anchor Stub HE
1 . ole " sle
| requirement 3/8" bolts w/nuts than sign K (174" larger 3]s
L or 3/8" x 3 1/2" 2 post) —=|(3f% than sign HH
L0 LD L Ll J = %) (min.) lag / HH post) ———=3]¢
L1 _\|r_ N \ screws e e <
|‘ 20 = = 36" z Front 4x4 block 4x4 block i OE:T::ON ' ) (A::JJBNSTZUD) OPTION 3
Front sice sice irect Embedmen (Anchor Stub and Reinforcing Sleevel) WING CHANNEL
Lap-splice/base
SKID MOUNTED WOOD SIGN SUPPORTS PE;:;”LDD”;A;;:ETT:DTUSBIINZN <PPORTS Coed ot
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS U - - .
Refer to the CWZTCD and the monufacturer’s installation procedure for each type sign support.
The moximum sign square footage shall adhere to the monufacturer’s recommendation.
Two post installations can be used for larger signs.
16 sq. ft. or less of any rigid sign WEDGE ANCHORS
9 sq. ft. or less- substrate listed in section J.2.d of Both steel and plastic Wedge Anchor Systems as shown
10 : ,r' ded the CWZTCD, except 5/8" plywood. on the SMD Standard Sheets may be used as temporary
r!m extrude . 172" plywood is al lowed. sign supports for signs up to 10 square feet of sign
ply
thinwal | plastic foce. They may be set in concrete or in sturdy soils
sign only if opproved by the Engineer. (See web address for
g "Traffic Engineering Standard Sheets" on BC(1)).
i D 3/8" x 3" gr. 5 bolt
° {2 per support) joining
B sign panel and supports OTHER DES [ GNS
MORE DETAILS OF APPROVED LONG/INTERMEDIATE
2 AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
B CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
A 1 374" x 1 3/4" x 11 foot GENERAL NOTES
. H 12 ga post
[ (DO NOT SPLICE) 13/4 " x 1 374" x 129" @3/8 " X 3" gr. |1. Nails may be used in the assembly of wooden sign
It (hole to hole) 12 ga. support 5 bolt &I‘.uppor’rs, but i/g boclj'rs with nuTs_or; 1I:/t!“if).( 3II/2"
[ 1 374" galv. round telescopes into sleeve 13/4" x13/4" x 129" cggﬂ:g:?::.nus ¢ used on every Joint Tor Tino
-t with 5/16" holes . thole to hole) : ~
°[] or 1374 X 1 34 " " " ~ 12 ga. square m e = 2. No more than 2 sign posts shall be placed within g
L square tubing 13747 x13/4 " x 52" (hole > perforated B © 7 ft. circle, except for specific materials noted on the
S to hole) _12 ga. square perforated _ tubing upright ————=1  \—d R —f v CNZTCD List.
Upright must ™ S S— tubing diagonal brace jos 3"
+e|e§cope to . I [e o o o #)e o 0o o o Q I - 3. When project is completed, all sign supports and
provide 7’ height - Completely welded foundations shall be removed from the project site.
above pavement « | 2" x 2" x 59" : is wi i idi .
p 8" |- 13/4" x13/4" x 32" (hole . thole to hole) around tubing This will be considered subsidiary to ltem 502
Il to hole) 12 ga. square perforated i DS 12 ga. perforated
o tubing cross brace N tubing skid 2" x 2" x 8" % See BC(4) for definition of "Work Duration."
X (hole to hole)
. o 3/8" X 4-1/2 or 12 ga. squore % ¥ Wood sign posts MUST be one piece. Splicing will
7 o/ ° 5 BOLT (TYP )g ' e ; per forated NOT be allowed. Posts shall be painted white.
2 /0 : — ~ tubing sleeve
W A Q > | . | welded to skid [0 See the CWZTCD for the type of sign substrate
— pin at ongle - - o I 60 | that can be used for each approved sign support.
e e o+ oo o needed to o ) ~ <
match sideslope o
36" N o SHEET 5 OF 12
2.5 = " ® Traffic
@1/16 ; Sarety
Welds to start on 7 . ivision
Texas Department of Transportation
opposite sides I exas Dep P Standard
going in opposite
directions. Minimum e
weld, do not -2" x 2" x
back 111 puddie. 12 go. BARRICADE AND CONSTRUCTION
&7 upright
N7 S TR | S TYPICAL SIGN SUPPORT
weld— N.F¥% weld starts here
starts b
here weld 5
vy F
SINGLE LEG BASE 32 BC(5)-21
Side View FILe: bo-21. dgn on: TXDOT [oxs 1xD0T [ow TxDOT | cx: 1007
©TxDOT November 2002 CONT | SECT JoB HIGHWAY
SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS b00d 05| o6z |10 10
9-07 8-14 DIST COUNTY SHEET NO.
% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 7413 5-21 ELp HUDSPETH 14
00




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

9:42:49 AM
FILE: C:\Users\RRAMIRE3\Desktop\TCP Stondards\bc-21.dgn

DATE: 4/5/2022

WHEN NOT [N USE, RENOVE THE PCS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . Ve
(The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
1. The Engineer/Inspector shall approve all messages used on portable . o
changeable message signs (PCMS). Phose ] . Cond i '|' i on |_ i S'l's PhGSG 2: POSS | b I e Componen'l' L | STS
2. Messages on PCMS should contain no more thon 8 words (about four to
ignt characters per word), not incluging simple words such os *T0, fed/Lone/Rom Closure List L Action to Take/Effect on Travel Location Warning % x Advance
3. Messages should consist of a single phase, or two phases that e/Ramp osure Lis Other Condition List List List List Notice List
alternate. Three-phase messages are not ol lowed. Each phase of the
message should convey a single thought, ond must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
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."
Always use the route or in-rers’ro’rt_a designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
;A::O,:'Zze’fhfhgtggﬂ O;hgg ;e:i;:'ggo:: gc’;g‘lrf\:::;ge ponel should be CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
i , i -
o minimun T feet obove the roadway, where possible. AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
The message term "WEEKEND" should be used only if the work is to
start on Saturdoy morning and end by Sunday evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual days ond hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY
is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
The Engineer/Inspector may select one of two options which ore avail-
able for displaying a two-phase message on @ PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E UsS XXX SPEED MAY XX
Do not “flash" messages or words included in a message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
should be steady burn or continuous while displayed.
. Do not present redundant information on a two-phase message; i.e.,
keeping +wo Iines of the message the same and changing the third |ine. CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
. Do not use the word "Danger" in message. LANE LANE GRAVEL LANES USE FOR TO LANE XX PM -
. Do not display the message "LANES SHIFT LEFT" or “LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
on a PCMS. Drivers do not understand the message.
. Do not display messages that scroll horizontally or vertically across NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT UsS XXX USE NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS TO CAUTION FRI-SUN
. The following table Iists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
are acceptable for use on a PCMS. Both words in a phrase must be
displayed together. Words or phrases not on this list should not be
abbrevioted, unless shown in the TWUTCD. Vﬁi:l(E)gS EE(E(';S)E(;X ROSKVSV(_I?RK ROQE&?RK EXPECT PRETPARE DRIVE XX AM
. PCMS character height should be at least 18 inches for trailer mounted DELAYS 0 SAFELY TO
units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
should be legible from at least 600 feet at night and 800 feet in
daylight. Truck mounted units must hove a character height of 10 inches EXIT RIGHT LN BUMP UsS XXX REDUCE END DRIVE NEXT
Egghm??;ebgflsgisr”:hgzm g: ;:sizr:goozeﬁé message board rather than CLOSED 10 BE XXXX FT EXIT SPEED SHOULDER WITH TUE
- . S et CLOSED X MILES XXX FT USE CARE AUG XX
left or right justified.
. If disabled, the PCMS should default to an illegible display that will
not alarm motorists and will only be used to alert workers that the 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-
bors is appropriote. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
XXXXXXXX STAY
WORD OR PHRASE | ABBREVIATION || WORD OR PHRASE | ABBREVIATION CEB\S/ED ¥ LANES SHIFT in Phose 1 must be used with STAY [N LANE in Phase 2. LE\EE . % % See Application Guidelines Note 6.
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
est Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
g"i’ée‘e’c'rd IF-l\[;g ng:;g{ mgM 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT ond ALL con be interchonged as appropriate.
ConngTr CANT Nor th N 2. The 1st phose (or both) should be selected from the 2. Roadway designations IH, US, SH, FM and LP can be interchanged as
Cent TR N° o routel N "Road/Lane/Ramp Closure List" and the "Other Condition List". appropr iate.
oo orthbound route 3. A 2nd phose can be selected from the "Action to Toke/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviotions E, W, N and S) can
oaeTrucrion CONST AHD Parking PKING on Travel, Location, General Warning, or Advance Notice be interchanged as appropriate.
CROSSING XING Road RD Phase Lists". . . . . 4, Highway names ond numbers replaced as appropr iate.
Detour Route DETOUR RTE Right Lane RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchonged as needed.
e Ng+ uy DONT Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
Fost 5 Service Road SERV_RD 5. If two PCMS are used in sequence, they must be separated by 7. FT ond MI, MILE and MILES interchanged os appropr iate.
:"ser 3 rouTeT E Shoul der SHLDR a minimum of 1000 ft. Each PCMS shall be Iimited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
=astboun Ell;lgg e Slippery SLIP and should be understandable by themselves. 9. Distonces or AHEAD can be eliminated from the messoge if a
| cmergency VentoTs TEVER VER South S 6. For advance notice, when the current date is within seven days location phase is used.
:mt:rggncy Ee-rlc € ;NT Southbound (route) S of the actual work date, calendor days should be replaced with
cnironce, tnter |t 5 Speed SPD days of the week. Advance notification should typically be for
::g::z:wtsne :§P WI;N g'frze'f 2LN no more thaon one week prior to the work.
. = unday SHEET 6 OF 12
XXXX Feet XXXX_FT Telephone PHONE
Fog Ahead FOG AHD Temporary TEMP §® Traffic
Fresway FRAY, FWY Troedoy RS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR = Satety
[reenoy Blosked [FH BLKD To Downiown TO DINTR CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | Sanary
ic
Hozor dous Driving [ FAZ DRIVING | [Trovelcrs TRVLRS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Hozor dous Mater Ta | HAZWAT Toesao TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION
— BARRICADE AND CONSTRUCT[ON
Vehicle HWY [,;g‘ngL'gggfs TIHE WIN OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS U
Highway - Vehicles (s) VER, VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- . Worning WARN
Loformotion 1o Rednesddy _ WD FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT W:;g ol W 1. When Full Motrix PCMS signs ore used, the character height ond legibility/visibility requirements shall be mointained as listed in Note 15 under "PORTABLE
Left LFT Wostooond rootel W CHANGEABLE MESSAGE SIGNS" above. BC(6) -21
Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the "Flogger Symbol"(CW20-7) are represented grophically on the Full Matrix PCMS sign ond, with the approval of the Engineer, it
Lane Closed LN CLOSED Will Not WONT shal | maintain the legibility/visibility requirement Iisted above. FILE: be-21. dgn o TxDOT [ck: TxDOTJow:  TxDOT [oxs TxDOT
hg‘?’g:ehgxgé #’}N#EVEL 3. :lhen symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, aond shall not substitute @©TxD0T November 2002 CONT | sECT 108 HIGHWAY
or, or replace that sign. REVISIONS
Roadway 4, A full _mo’rrix PCMS moy be used to simulate o flashing arrow board provided it meets the visibility, flash rate and dimming requirements on BC(7), for the 9-07 8-14 OD?Z)TZ 06 SENEY IHSH!E? .
designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13  5-21 ELP HUDSPETH 15
o0




No warranty of any
ility for the conversion

TxDOT assumes no responsi

" EE’}T;;;5?:;%:3:?,:,:2,'4sbf,fpgﬁs‘_“;g(',(',f'id',;g?do‘f"’;:g;ﬂoﬁf:zg g::?',:e?nd LOW PROFILE CONCRETE Arrow Boards may be located behind channelizing devices in place for a shoulder
Reflectors can be found at the Material Producer List web oddress Barrier Reflector on BARRIER (LPCB) USED taper or merging taper, otherwise they shall be delineated with four (4) channelizing
shown on BC(1). 16" tall plastic bracket IN WORK ZONES devices placed perpendicular to traffic on the upstream side of traffic.

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

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

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

Attach the delineators as per
manufacturer’s recommendations.

LOW PROFILE CONCRETE BARRIER (LPCB)

Barrier
Reflectors

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

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

shal |l be mounted in gpproximately the midsection of each section of CTB. °

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

CTB. This will allow for attochment of a barrier gropple without o o [ ] (]

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

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

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

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

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

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

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

reflectors will be required on top of the CTB. ® [ ] [ ] [ ) [ °
6. Borrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR ° ° ° ° ° °

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

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

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

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

‘" P treatments and manufacturers. 7. The Flaoshing Arrow Boord shall be capable of minimum 50 percent dimming from roted lamp voltage.
The flashing rate of the lamps shall not be less than 25 nor more thon 40 flaoshes per minute.

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

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

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

50 AM

a2
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display may be used during daylight operations.
11. The Flashing Arrow Boord shall be mounted on a vehicle, trailer or other suitable support.
WARNING L [GHTS 12. A Flashing Arrow Boord SHALL NOT BE USED to laterally shift traffic.
. . . 13. A full motrix PCMS may be used to simulate a Flashing Arrow Boord provided it meets visibility,
1. Warning lights shall meet the requirements of the TMUTCD. flash rate and dimming requirements on this sheet for the same size arrow.

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

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

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

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

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

4. Type C and D steady-burn warning lights are intended to be used in a series to delineate the edge of the travel lane on detours, on lone SHEET 7 OF 12

changes, on lane closures, and on other similar conditions. -
5. Type A, Type C aond Type D warning lights shall be installed ot locations os detailed on other sheets in the plans. §® gg’f’;fg
6. Warning lights shall not be installed on a drum that has a sign, chevron or vertical panel. . Division
7. The maximum spacing for warning Iights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS ITexas Department of Transportation Standard

AR REF TOR T PLAST RI AS A TITUTE FOR TYP (STEADY RN) WAR HT 1. Truck-mounted attenuators (TMA) used on TxDOT facilities

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS SUBSTITUTE FO E C (STEADY BURN) WARNING L IGHTS must meet the requirements outlinea in the Manua! for BARRlCADE AND CONSTRUCTlON
1. A warning reflector or approved substitute may be mounted on o plastic drum as o substitute for a Type C, steady burn warning |ight ot the Assessing Safety Hardware (MASH). . )

discretion of the Contractor unless otherwise noted in the plans. 2. Refer to the CWZTCD for the requirements of Level or
2. The warning reflector shall be yellow in color and shall be manufactured using @ sign substrate approved for use with plastic drums |isted Level 3 TMAs. ARRO“ PANEL’ REFLECTORS’

on the CWZTCD. 3. Refer to the (_:WZTCD for a list of approved TMAs.
3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. 4. }'!Afhgrglggu'r“ on freeways unless otherwise noted WARN l Nc L IGHTS & AT TENUATOR
Warning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. 5. A TMA should be used anytime that it can be positioned

or square.Must have a yellow 5. Squore substrotes must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 30 to 100 feet in advance of the area of crew exposure
reflective surfoce area of at least attaches to the drum. . . . . . L. . without adversely affecting the work performance. BC ( 7) = 2]
30 square inches . The side of the warning reflector facing approaching traffic shall have sheeting meeting the color and retroreflectivity requirements for 6. The only reason a TMA should not be required is when @ work
-T Bor T % o . FILE: bc-21.dgn DN: TxDOT ‘CK:TXDOT‘DW: TxDOT | ck: TXDOT
DMS 8300-Type B or Type C. . . . area is spread down the roadway and the work crew is an
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©7xDOT  November 2002 CONT | SECT 408 HIGHWAY
8. The warning reflector should be mounted on the side of the handle nearest opproaching traffic. REVISIONS 0002 06 062 IH 10
9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 oISt COUNTY SHEET NO.
713 5-21 ELP|  HUDSPETH 16
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of this staondard to other formats or for incorrect results or damoges resulting from its use.

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

kind is made by TxDOT for any purpose whatsoever.
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GENERAL NOTES
1. For long term stationary work zones on freeways, drums shall be used as Handle 18" min
the primary chonnelizing device. T hould not .
2. For intermediate term stationary work zones on freeways, drums should be op should not 9/16” dia. (typ)
used as the primary channelizing device but may be replaced in tangent °_|f|°"'f°°| lection for mounting
sections by vertical panels, or 42" two-piece cones. In tangent sections, ot water or signs ond
one-piece cones may be used with the approval of the Engineer but only debris warning lights
if personnel are present on the project at all times to maintain the .
cones in proper position ond location. 4" max
3. For short term stationary work zones on freeways, drums are the preferred 4" min
chonrjel izing device but may be rep!oced in tapers, 'rr(_:nsi'rions and tangent 8" max Each drum shall have
sections by verhco! panels, two-piece cones or one-piece cones as (typ) o minimum of 2 orange fé
approved by the Engnnet'ar. . . ond 2 white stripes . L . .
4, Drums and all related items shall comply with the requirements of the T : using Type A or Type B .IB x'24 S.lgn . 12" x 24
current version of the "Texas Monual on Uniform Traffic Control Devices" RIS : retroreflective (Moximum Sign Dimension) Vertical Panel
(TMUTCD) ond the "Compliant Work Zone Traffic Control Devices List" 2" max I - sheeting with the Chevron CW1-8, Opposing Traffic Lane mount with diogonals
(CWZTCD). (typ. ) top stripe being Divider, Driveway sign D700, Keep Right sloping down towards
5. Drums, bases, and related materials shall exhibit good workmanship and x orange. R4 series or other signs as opproved travel way
shall be free from objectionable marks or defects that would adversely | e by Engineer
affect their appearance or serviceability. ..
6. The Controctor shall have a maximum of 24 hours to replace any plastic Sy
:;ﬁTsd;S?gzn;;g ;:ra;e(p];;ﬁ:rczzfdgi;:e Engineer/Inspector. The replace- Pl ywood. Al uninum or Metal siqn
: substrates shall NOT be used on
GENERAL DESIGN REQUIREMENTS plastic drums
Pre-qualified plastic drums shall meet the following requirements: <—— Taper to allow .
1. Plostic drums shall be o two-piece design; the "body" of the drum shall for stacking a
be the top portion and the "base" shall be the bottom. minimum of 5 See Ballost
2. The body and base shall lock together in such a manner that the body drums & Note 3 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
separates from the base when impacted by a vehicle traveling ot a speed ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal
hondling and/or air turbulence created by passing vehicles. .
3. Plostic drums shall be constructed of lightweight flexible, and
deformoble materials. The Contractor shall NOT use metal drums or
single piece plastic drums as channelizaotion devices or sign supports. 1. Signs used on plastic drums shall be monufactured using
4. Drums shall present o profile that is g minimum of 18 inches in width substrates listed on the CWZTCD.
ot the 36 inch height when viewed from any direction. The height of
drum unit (body installed on base) shall be a minimum of 36 inches and 2. Chevrons and other work zone signs with an orange background
a maximum of 42 inches. This detail is not intended shal |l be manufactured with Type B or Type Cp Orange
5. The top of the drum shall have a built-in handle for easy pickup and for fabrication. See note 3 sheeting meeting the color and retroreflectivity requirements
shal | be designed to drain water and not collect debris. The handle and the CWZTCD list for of DMS-8300, "Sign Face Material," unless otherwise
shall have a minimum of two widely spaced 9/16 inch diameter holes to providers of approved specified in the plans.
al low attachment of @ warning |ight, warning reflector unit or approved Detectoble Pedestrian
compliant sign. Barricades 3. Vertical Panels shall be manufactured with orange and white
6. The exterior of the drum body shall have a minimum of four alternating sheeting meeting the requirements of DMS-8300 Type A or Type B.
orange and white retroreflective circumferential stripes not less than Continuous smooth Diogonal stripes on Vertical Panels shall slope down toward
4 inches nor greater thon 8 inches in width. Any non-reflectorized 36" rail for hand trailing the intended traveled lane.
space between any two adjacent stripes shall not exceed 2 inches in
width. 4. Other sign messages (text or symbolic) may be used as
7. Bases shall have @ maximum width of 36 inches, a maximum height of 4 approved by the Engineer. _Sign dEmensEons shall not exceed
inches, and a minimum of two footholds of sufficient size to allow base 18 inches in width or 24 inches in height, except for the R9
to be held down while separating the drum body from the base. series signs discussed in note 8 below.
8. Plastic drums shall be constructed of ultra-violet stobilized, orange,
high-density polyethylene (HDPE} or other approved material. 5. Signs shall be installed using o 1/2 inch bolt (nominal)
9. Drum body shall have a maximum unbal lasted weight of 11 Ibs. ond nu'r,. two washers, and one locking washer for each
10. Drum and base shal | be marked with monufocturer’s name and model number. connect ion.
6. Mounting bolts and nuts shall be fully engaged and
RETROREFLECTIVE SHEETING Defectable Edge adequately torqued. Bolts should not extend more than 1/2
inch beyond nuts.
1. The stripes used on drums sholl be constructed of sheeting meeting the
color and retroreflectivity requirements of Departmental Materials 7. Chevrons may be placed on drums on the outside of curves,
Specification DMS-8300, "Sign Foce Materials." Type A or Type B on merging tapers or on shifting tapers. When used in these
feflec-rive sheeting shall be supplied unless otherwise specified 2 M locations, they may be placed on every drum or spaced not
in the plans. ox. more than on every third drum. A minimum of three (3)
2. The sheeting shall be suitable for use on and shall adhere to the drum should be used at each location called for in the plans.
surface such that, upon vehiculor impact, the sheeting shall remain
adhered in-pl.clc_:e and exhibit no delaminating, crockEng, or loss of . DETECTABLE PEDESTRIAN BARRICADES 8. R9-9, R9-10, R9-11 ond RI-11a Sidewalk Closed signs which
retroreflectivity other than that loss due to abrasion of the sheeting 1. When existing pedestrion facilities are disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
sur face. relocated in @ TTC zone, the temporary focilities shall be approval of the Engineer.
detectable aond include accessibility feotures consistent with
BALLAST the features present in the existing pedestrion facility. Refer
to WZ(BTS-2) for Pedestrian Control requirements for Sidewalk
1. Unbal lasted bases shall be large enough to hold up to 50 Ibs. of sand. Diversions, Sidewalk Detours ond Crosswalk Closures. SHEET 8 OF 12
. . . . M 2. Where trion ith vi I di iliti normal | th
This bose,_ \!lhen filled with the l?ol last material, should weigh t_)e'rween closedpzci'g:wolz, SowDefe:‘rz;Te geg::rrionegorgicgdeys:::I b: ‘ ® Traffic
7o hree sondbags separcte from the bese, sand in o send-f111ed plostic P1aced coross the full wiotn of tne closed sidewalk insteod ’ Diviion
' - of a Type 3 Barricade. I i
base, or other ballasting devices as approved by the Engineer. Stacking 3. Detectable pedestrian borricades similor +o the one plctured Texas Department of Transportation Standard
of sandbogs will be allowed, however height of sandbogs cbove pavement above, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. baorriers, and wood or chain link fencing with a continuous
2. Bases with built-in ballast shall weigh between 40 Ibs. and 50 Ibs. detectoble edging can satisfaoctorily delineate o pedestrion
Built-in ballast can be constructed of an integral crumb rubber base or path. . . . BARR l CADE AND CONSTRUCT lON
a solid rubber base. 4. Tope, rope, or plastic chain strung between devices are not
3. Recycled truck tire sidewalls may be used for ballast on drums approved ?:'rec'.roble. go not corpp!y.wﬂ': +h§ design standards in the CHANNEL lz l NG DEV l CES
for this type of ballast on the CWZTCD Iist. rnerlc?ns with Disabilities Act Accessibility Gundellne§
. . (ADAAG)" and should not be used as a control for pedestrian
4. The ballast shall not be heavy objects, water, or ony material that movements.
would become hazordous to motorists, pedestrions, or workers when the 5. Worning lights shall not be attoched to detectoble pedestrion
drum is struck by a vehicle. barr icades. BC (8) - 2]
5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrian barricades should use 8" nominal barricade
holes in the bottoms so that water will not collect and freeze becoming rails as shown on BC(10) provided that the top rail provides FILE: bc-21. dgn oN: TxDOT \chDOT\Dw: TXDOT | ck: TxDOT
a hazard when struck by a vehicle. Qa sn.100+h continuous rail suitable for hond trailing with no ©Tx00T Noverber 2002 ey e - oy
6. Ballast shall not be placed on top of drums. splinters, burrs, or sharp edges. :
T REVISIONS 0002 06 062 IH 10
7. Adhesives may be used to secure base of drums to pavement. 4-03 8-14
9_07 5_2] DIST COUNTY SHEET NO.
7-13 ELP HUDSPETH 17
o




No warranty of any
ility for the conversion

TxDOT assumes No responsi

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

8" to 12" 8" to 12 8" to 12" 8" to 12" 127 1. Tr.\e'chevrt')n shglllzbg al\elelfﬂgal rectangle with a
'<—>| minimum size o N inches.
3 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
z 4 change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be instal led
= — ond provide additional emphasis ond guidance for in close proximity to traffic ond are suitable for use on high or low
. v . g 18" vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spacing ond
4 § 4" ‘é s Min. horizontal alignment of the roadway. placement is uniform and in occordance with the "Texas Monual on Uniform
See 24" |+ See K 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). ] ]
45°z note 7 min 4 a5 4 note 7 T § side of a sharp curve or turn, or on the far side 2. Channelizing devices shc?wn on this sheet may r'mve Q drlvt-_:atlale, f|>.<ed or
§ ] of an intersection. They shall be in line with por'robl(:: t.)ose.. The requirement for self-righting channelizing devices must
® 3 and at right angles to approaching traffic. be spec!f:ed in :rhe General No‘.res or other plon sheets. .
4" e S Spacing should be such that the motorist always 3. Chonnelizing devnce§ on self:rnghhng suppor ts sr'muld be used in work zone
P-1R ° Vv | has three in view, until the change in alignment areas where channelizing devices are frequently impacted by errant vehicles
VP-1L v Y (@ S eliminates its need. or vehicle related wind gusts moking alignment of the channelizing devices
© . . .. difficult to maintain. Locations of these devices shall be detailed else-
Fixed Base Sur foce ¢ . £ . 4. To be effective, the chevron should be visible where in the plans. These devices shall conform to the TMUTCD and the
w/ Approved Mount Roadway ‘E Rigid € 36 for ot leost 500 feet. "Compliant Work Zone Traffic Control Devices List" (CWZTCD).
Adhesjve Base Surface 5 Suppor't % 5. Chevrons shall be orange with a black nonreflec- 4. The Contractor shall maintain devices in a clean condition and replace
/ \ "~ TES ZS =z —¥r — tive legend. Sheeting for the chevron shall be dcmoged,_ nonreflective, foded, or broken devices and_boses as fequzred by
. \ retroreflective Type Br or Type Cr. conforming to 'rhe_Engmeef/lnspec'roc. The Contractor shall be required to maintain proper
18" == self-righting 12" mini Departmental Material Specification DMS-8300, device spacing and alignment. L
i Suppor t minimum = unless noted otherwise. The legend shall meet the 5. Portable boses shall be fabricated from virgin and/or recycled rubber. The
Y Zmbfrgme”* — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
FIXED P Fixed Bose w/ Approved Adhesive 6. For Long Term Stationary use on tapers or 6. E:::::T'r::r:gﬁ::'uizgl ITE\: ??iggr:‘gu;‘: go';‘::nzgd*:;; ezs:;::fpgzgizc:md'ng
— (Driveable Base, or Flexible tronsitions on freeways and divided highways, Adhes! hol | ’ Ui o + L':h fact .
(Rigid or self-righting) Support can be used) self-righting chevrons may be used to supplement rgcmﬁfm: igns be prepared ond applied according to the manufacturer’s
DRIVEABLE plostic drums but not to replace plostic drums. 7. The installation ond removal of channelizing devices shall not cause
detrimental effects to the final pavement surfoces, including pavement
. , . surface discoloration or surfoce integrity. Driveable bases shall not be
1. Vertical Panels (VP's) are normally used fo channelize CHEVRONS permitted on final pavement surfaces. The Engineer/Inspector shall approve
traffic 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
— other areas such as lane transitions where positive
doytime and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
Monual for additional requirements on the use VP's
24" for drop-offs.
min 3. VP's should be mounted back to back if used at the edge Mir'n'mum Suggested Maximum
n. 36" of cuts adjacent to two-way two lane roadways. Stripes b Desirable Spacing of
min, are to be reflective orange and reflective white and s%se*e%d Formula Taper Lengths Channel izing
should alwagys slope downward toward the travel Ione. * % Devices
4. VP’'s used on expressways and freeways or other high 10° 1 12° on a on a
speed roadways, may have more than 270 square inches Of fset|Of fsetOffset| Taper | Tangent
5 <s)f ;e’rroreflecﬂve area focing traffic. 30 2| 1507 1657 | 180’ 30’ 60’
. Self-righting supports are available with portable base. WS 7 7 7 g 7
See "Compliant Work Zone Traffic Control Devices List" 35 L= 60 205°| 225" | 245 35 70
(CWZTCD). 40 265°| 295'| 320° 40’ 80
6. Sheeting for the VP’s shall be retroreflective Type A or 45 450 | 495°| 540’ 45° 90’
Type B conforming to Departmental Material Specification - - - - -
v DMs-8300, unless noted otherwise. . 50 500°| 550'| 600 50 100
Rigid or self-rignting " Banel 18 36 inches or greater. o penel siripe of 23 1 L-ws [ 350 605 6607 53 110
6 inches shall be used. LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600" | 660°| 720 60 120
PORTABLE 65 650'| 715'| 780’ 65° 1307
— 1. LCDs are crashworthy, lightweight, deformable devices that ore 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. ) ] . i 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. %% Taoper lengths have been rounded off.

52 AM
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L=Length of Taper (FT.) W=Width of Offset (FT.}

5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers S-Posted Speed (MPH)

on BC(7) when placed roughly parallel to the travel lanes.
: : - 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
1. Opposing Traffic Laone Dividers (QTLD) are

PpOsing sheeting meeting the requirements for barricade rails as shown on BC(10). Place reflective sheeting SUGGESTED MAXIMUM SPACING OF

delineation devices designed to convert a .
_ . _ near the top of the LCD along the full length of the device.
normal one-way roadway section to two-way CHANNELIZING DEVICES AND

operation. OTLD’s are used on temporary

12" CW6-4 centerlines. The upword ond downword orrows MINIMUM DESIRABLE TAPER LENGTHS
fe——— on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
) N 0 Ponels traffic on either side of the divider. The
ted base is secured to the pavement with an 1. Water ballasted systems used as barriers shall not be used solely to channelize road users, but also to protect the
Q b oé?(o"’,:; iock adhesive or rubber weight to minimize movement :lgzlé ggaggeggro;gebgggfggrég;tle_gggggrli for Assessing Safety Hardware (MASH) crashworthiness requirements based on
. . . w I I I .
18" coused by a vehicle impact or wind qQust. 2. Water ballasted systems used to chonnelize vehicular troffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
‘/—7 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 morkings. ‘ ® Traffic
cones or VPs. 3. Water ballasted systems used os barriers shall be ploced in accordance to application and installation requirements = L_,,S_afe'ty
Portable specific to the device, and used only when shown on the CWZTCD Iist. Texas Department of Transportation ivision
36" Fixed or, 3. Spacing between the OTLD shall not exceed 500 4. Woter ballasted systems used as barriers should not be used for o merging toper except in low speed (less thon 45 MPH) I P P Standard
Driveable Base feet. 42" cones or VPs placed between urban areas. When used on a taper in o low speed urbon area, the taper shall be delineated and the taper length
may be used, the OTLD’s should not exceed 100 foot spacing. should be designed to optimize road user operations considering the available geometric conditions.
or may be . 5. When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be attenuated
mounted 4. The OTLD shall be orange with a black non- as per manufacturer recommendations or flared to a point outside the clear zone. BARR l CADE AND CONSTRUCT lON
on drums reflective legend. Sheeting for the OTLD shall
) be retroreflective Type B or Type Cg conforming CHANNEL lz l NG DEv l CES
_ / to Departmental Maf?ruol Specification DMS-8300, If used to chonnelize 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.
HOLLOW OR WATER BALLASTED SYSTEMS USED AS FILE: be-21. dgn on: TXDOT [oxs 1xD0T [ow TxDOT | cx: 1007
©TxDOT November 2002 CONT | SECT JoB HIGHWAY
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNEL IZING DEVICES OR BARRIERS 5003 06063 H1o
9-07 8-14 DIST COUNTY SHEET NO.
7-13 52 ELP HUDSPETH 18
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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".
of this standard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for aony purpose whotsoever.

DISCLAIMER:

TYPE 3 BARRICADES

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

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

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

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

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

6. Barricades shall not be placed porallel to traffic unless an adequate
clear zone is provided.

7. Warning lights shall NOT be installed on barricades.

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

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

Barricades shall NOT
be used as a sign support.

Minimum

Ny & Y ar
nominal Reflective
o Sheet ing

VLA NANG

7 inches.

TYPICAL STRIPING DETAIL FOR BARRICADE RAIL

4’ min., 8 max.

48"

stiffener (M) AV &V & & & & 4

AN

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

TYPICAL PANEL DETAIL
FOR SKID OR POST TYPE BARRICADES

Flat rail

barricoded in the same monner. R11-2

Eoch roadway of @
divided highway shall be

ROAD
CLOSED

\
};?%Vfa

PERSPECTIVE VIEW

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

Roadway

NAME
ADDRESS
CITY
STATE
CONTRACTOR

G20-6T

for two-way troffic.

Barricade striping should slont
downward in the direction of detour.

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

Advance signing shall be as specified elsewhere in the plans.

TYPE 3 BARRICADE (POST AND SKID)

_ﬂ,___a.[

8’ max. length Type 3 Barricades

~ 1. Where positive redirectional

= capability is provided, drums
may be omitted.

2. Plastic construction fencing
may be used with drums for
safety as required in the plons.

3. Vertical Panels on flexible support
may be substituted for drums when the
shoulder width is less thon 4 feet.

Typical
Plostic Drum

4. When the shoulder width is greater
thon 12 feet, steady-burn lights
PERSPECTIVE VIEW 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
ol LEGEND
— ?; % QD Plastic drum
55| E
CEN — (]L) Plastic drum with steady burn |ight
2y - or yellow warning reflector
8 1O —— > .
2 ;:_’ X @ Steady burn warning |ight
Zo g [ ]| or yellow warning reflector
58| @
XS .
2o . Increase number of plastic drums on the
9 é U side of approaching traffic if the crown
€ > = width makes it necessary. (minimum of 2
<8 @ ond maximum of 4 drums)

PLAN VIEW

© O

PLAN VIEW
TYPICAL APPLICATION

CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

3 -aT ]
I " min.
2" min.
[ " min,
28"
min.

Two-Piece cones

53 AM
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Alternate
Approx. Drums, vertical panels or 42" cones
| 50° | at 50’ moximum spacing

Alternate @
Approx. QD
| 50° I

| | !

One-Piece cones

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

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

CONES

min. orange

min.

min. white

min.

min. orange

min. 2

min. white 3
42" 2
min. 3"

min.

1

Tubulor Marker

SHEET 10 OF 12

DATE
FILE

Min. 2 drums Min. 2 drums 1. Traffic cones ond tubulor markers shall be predominantly orange, and ' ® Traffic
or 1 Type 3 or 1 Type 3 meet the height and weight requirements shown above. = Safety
borr icade QD STOCKPILE borricaode 2. On?-plece c_:or]es have the body ond base of the cone molded in one consol idated I Texas Department of Transportation sDt'aV,'ﬁd'g”] Y
unit. Two-piece cones have a cone shoped body and a separate rubber base,
or ballast, thot is added to keep the device upright ond in place.
QD 3. Two-piece cones may have @ handle or loop extending up to 8" above the minimum
height shown, in order to aid in retrieving the device.
o o o O 4, Cones or tubular markers shall have white or white and orange reflective BARR l CADE AND CONSTRUCT lON
- . bands os shown obove. The reflective bands shall have a smooth, sealed
On one-way roads Desirable outer surface ond meet the requirements of Departmental Material CHANNEL lz l NG DEV l CES
downstream drums stockpile location . . . Specification DMS-8300 Type A or Type B.
or barricade may be . . Channelizing devices parallel to traffic . .
! Y is outside should be used when stockpile is 5. 28" cones ond tubulor markers ore generally suitable for short duration ond
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 ‘ ] o) 2]
<= to maintain them in their proper upright position. =
—_ R —_ —_ —_ —_ —_ R —_ —_ —_ —_ —_ 6. 42" two-piece cones, vertical panels or drums aore suitable for all work zone FILE: be-21.dgn oN: - TxDOT \cmeDOT\Dw: TxDOT | ck: TxDOT
= durations. @©TxDOT November 2002 CONT [SECT JoB HIGHWAY
7. Cones or tubulaor markers used on each project should be of the same size REVISIONS 0002] 06 062 IH 10
and shaope. 9-07 8-14
TRAFFIC CONTROL FOR MATERIAL STOCKPILES 7-13 5-21 Ef; HdggTH “Tg&

104
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WORK ZONE PAVEMENT MARKINGS

GENERAL

REMOVAL OF PAVEMENT MARKINGS

1. The Contractor shall be responsible for maintaining work zone ond
existing pavement markings, in accordance with the standard

specifications and special provisions, on all roadways open to traffic

within the CSJ limits unless otherwise stated in the plans.

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

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

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

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

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

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

RAISED PAVEMENT MARKERS

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

2. All raised pavement markers used for work zone morkings shall meet

the requirements of [tem 672, "RAISED PAVEMENT MARKERS" and Departmental

Material Specification DMS-4200 or DMS-4300.

PREFABRICATED PAVEMENT MARKINGS

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

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

MAINTAINING WORK ZONE PAVEMENT MARKINGS

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

2. Work zone pavement markings shall be inspected in accordance with
the frequency and reporting requirements of work zone traffic control
device inspections as required by Form 599.

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

FS

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

1. Pavement morkings that are no longer applicable, could create confusion

or direct a motorist toward or into the closed portion of the roadway

shall be removed or obliterated before the roadway is opened to traffic.

The above shall not apply to detours in place for less thon 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 discernoble marking. This shall be by ony method
approved by TxDOT Specification Item 677 for "Eliminating Existing
Pavement Markings and Markers".

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

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

Blast cleaning moy be used but will not be required unless specifically
shown in the plons

Over-painting of the markings SHALL NOT BE permitted.

Removal of raised pavement morkers 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

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

Temporory Flexible-Reflective
M DEPARTMENTAL MATERIAL SPECIFICATIONS
Roadway Morker Tabs
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFFIC BUTTONS DMS-4300
EPOXY AND ADHESIVES DMS-6100
TOP FRONT
OF VIEW ONT VIEW SIDE VIEW BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
F=-=-=====73 I 2007 ' PERMANENT PREFABRICATED PA T MARK -
T 000700 ERMANEN EFABRICATED PAVEMENT MARKINGS DMS-8240
2" TEMPORARY REMOVABLE, PREFABRICATED DMS-8241
_l PAVEMENT MARKINGS
—— TEMPORARY FLEXIBLE, REFLECTIVE DMS-8242
e 4" Yy — ROADWAY MARKER TABS

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

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

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

shal | meet the requirements of DMS-8242.

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

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

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

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

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

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

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}.

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

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

A1l temporary construction raised paovement morkers provided on @
project shall be of the same monufacturer.

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

Guidemarks shall be designated as:

YELLOW - (two amber reflective surfaces with yellow body)
WHITE - (one silver reflective surfoce with white body).
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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 damaoges resulting from its use.

DISCLAIMER:
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STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS
PAVEMENT MARKING PATTERNS

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

NO-PASSING LINE PAVEMENT

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

T I-C

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

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

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

OE|OOOE|OOOE|OOODOOODOOODO{DOOODOOODOOODOO CENTER PAVEMENT

[e]
[=]

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

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

REFLECTORIZED

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

o> vel Iow/ o> Type I-A Type Y buttons BROKEN Type 1-C or I1-A-A

- \hite —— — — ooooo ooooo noq\_ oooon oooono (when required)
E|,> V Type W buttons Type [-C or I1-C-R LINES
omooomooomooopmoooOmooOOOdOObYWHOOOOQOOOODOOOODOOOD palsED O o o o o o o o o
REFLECT PA T MARK 1-2"
EFLECTORIZED PAVEMENT MARK INGS RAISED PAVEMENT MARKERS \-Type I-c AUXIL [ARY P.:Qﬁ"éi"; o o a o o o a o /; o
Prefabricated markings may be substituted for reflectorized pavement morkings. 3 9’ Type I-C or II-C-R

OR
EDGE & LANE LINES FOR DIVIDED HIGHWAY LANEDROP 8

REFLECTORIZED
LINE ez [ [ [ [

.

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

oonoooo0oaQ o oaQ 00E|000DOOODOOODOOODOOODOOODOOOD

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

—— goooa goooa
ooooooan oo|:|ooo|:|ooonooonooonooonooonooonooon Roised pavement markers used as standard PAVEMENT MARKING PATTERNS
E:> |:"> pavement markings shall be from the approved
— — — — oo oooon _/l:l(onon oo ool oo products list and meet the requirements of
Nwhite”” E:> E\_ Item 672 "RAISED PAVEMENT MARKERS."
Type W buttons T _ .
ype 1-C BC(12)-21
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: bc-21. dgn oN: TxDOT ‘CK:TXDOT‘DW: TXDOT | ck: TXDOT
Prefabricated markings may be substituted for reflectorized pavement markings. @©TxDOT February 1998 CONT | sECT Jos HIGHNAY
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No warranty of any

TxDOT assumes no responsibility for the conversion

See Detail B

LEGEND

Shou | der
- * | Trail Vehicle
See Note 1 |:> ARROW BOARD DISPLAY
- N N N - R _ - el - - - * % | Shodow Vehicle
E> % % % | Work venicle RIGHT Directional
* % % g; |:[[jj Heavy Work Vehicle LEFT Directional
Truck Mounted
(AN Double Arro
Shou | der Attenuator (TMA) = Y v
d @ Traffic Flo I:?] CAUTION (Alternating
! W Diamond or 4 Corner Flash)
‘ 1500’ + Approx. ‘ 400’ ‘ ‘ 120° -200'
Approx. Approx. TYPICAL USAGE
See Detail A See Detail C MOBILE SHORT | SHORT TERM | INTERMEDIATE LONG TERM
DURATION | STATIONARY |[TERM STATIONARY| STATIONARY
N
GENERAL NOTES
E{:> 1. ADVANCE WARNING, TRAIL and SHADOW vehicles shall be equipped with Type B
or Type C flashing arrow boards as per the Barricade and Construction (BC)
standards. Arrow boards on WORK vehicles will be optional based on the
. type of work being performed. The arrow boards shal | be operated from
RAMP Ramp Control vehicle inside the vehicle.
U ® o shall be used when
° .
DETTYY o eceee o, 00000 CLOSED required by the 2. For TCP(3-2a) the Engineer will determine if the TRAIL VEHICLE is required based on
® ® Engineer Y. i f . . L.
] _ (] . L) prevailing roadway conditions, traffic volume, ond sight distaonce restrictions. All
( ) ( ) ( ) R'l'ZDT " other vehicles shown for both TCP(3-2a) and TCP(3-2b) are required.
il il CW21-10aT work | 48" x 30
CWEO'SDTE RIGHT LANE . CWEO'SDTE RIGHT LANE . 60" X 36" 3. The use of amber high intensity rotating, flaoshing, oscillating, or strobe |ights
72" X 36 CLOSED N 72" X 38 CLOSED . CONVOY N 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

m - m . . simultaneously with the omber beocons or strobe |ights.
M M N

" 4. The use of truck mounted attenuators (TMA) on the ADVANCE WARNING,
SHADOW, aond TRAIL vehicles are required.

A ADVANCE WARNING B TRAIL VEHICLE * @ SHADOW VEHICLE ** 5. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity and

VEHICLE (See Note 2) color requirements of DMS 8300, Type A.

RIGHT LANE CLOSURE ON DIVIDED HIGHWAY - TCP(3'20) 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.

The use of this stondard 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 damoges resulting from its use.

DISCLAIMER:

9:42:56 AM
FILE: C:\Users\RRAMIRE3\Desktop\TCP St+ondards\tcp3-2.dgn

DATE: 4/5/2022

. . . An additional Shadow Vehicle with 8
. Trail vehicle required . TMA and Arrow Board in Caution Mode .
See Detail D‘\ See Detail E See Detail F is required at this location if workers

Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vary
depending on sight distance restrictions. Motorists approaching the work convoy
should be able to see the TRAIL VEHICLE in time to slow down and/or change Ianes as
they approoch the TRAIL VEHICLE. Vehicle spacing between the WORK VEHICLE

\ and SHADOW VEHICLE may vary according to terrain, work activity and other factors.

are on foot in the work space

Shou | der See Note 1
9. Standard 48" X 48" diamond shaped warning signs with the some messoge as those shown
may be used where adequate mounting space exists.

E> 10. The signs shown should be used on the Advance Warning Vehicle. As an option, a portable
¥ % % : changeable message sign (PCMS) or a 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, must be used in the second phase of the
PCMS/TMCMS message. When this is done, the arrow board will not be required on the
————— Advance Warning Vehicle,

ALY

l Shou |l der 11. §+ondord diamond shc;_)e versions of the CW2(_)-5 series signs may be used as an option
if the rectangular signs shown are not available.

, roadway considering the number of lanes, shoulder width, sight distance,and ramp
1000 120° -200" frequency.

Approx. Approx.

12. The principles on this sheet may be used to close lones from the left side of the
1500’ + Approx.

13. Signs ond flashing arrow board modes shall be appropriotely altered when implementing
left laone closures or interior closures which close the left lanes.

.. .. ..
eo_o0000 o_ 00000 e eoo0o0o
° [ ) L[]

[ ] ® (]

14. The Advonce Warning Vehicle may stroddle the edgel ine when shoulder width makes it
necessary.

cwz0-5etr L[ 2 RIGHT LANES || CW20-5TR 2 RIGHT LANES || CW21 - 10aT WoRK | [0 Rea Refleative —4 oprartic

72" X 36" CLOSED \ N 72" X 36" 7/| ~CLOSED N CONVOY N I Texas Department of Transportation s",;",’;f,";’i’d

——
6

TRAFFIC CONTROL PLAN

AN AN // Nk
MOBILE OPERAT[ONS

ADVANCE WARNING REQUIRED TRAIL SHADOW VEHICLE **
® 2 ® DIVIDED HIGHWAYS

E
Y | TCP(3-2)-13

(HEIGHT OF TMA)

VEHICLE VEHICLE *

INTERIOR LANE CLOSURE ON MULTI-LANE DIVIDED HIGHWAY - TCP(3-2b) ! (WIDTH OF TMA) ! Lo tevre e T [o- 00T o TA00T [ev 1001
STRIPING FOR TMA 204 a0g 0" 0002/ 06| 062 IH 10
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No warranty of any

TxDOT assumes no responsibility for the conversion

LEGEND
Improved Shoulder X VEHlCLE OR WORK % | Trail vehicl
rai enhicle
See Trail/Shadow Vehicle A Forward Facing Lead Vehicle CONVOY CONVOY ARROW BOARD DISPLAY
and Note 9 Arrow Boards \ with strobes CW21-T00T oWzi-tooT % % | Shadow Vehicle
—— o

RIGHT Directional

LEFT Directional

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

o000 00 ..
* * % * % % Improved Shoulder o’ ~N Truck Mounted
Attenuator (TMA)

Double Arrow

CAUTION (Alternating
Diamond or 4 Corner Flash)

9] 2 1 {4

< ::l Traffic Flo
| 1500 + Approx. | 120" -200° 120’ -200° Wix vericLe][D ' v
" see note 8 See note 8 CONVOY N

See note 8

TCP - TYPICAL USAGE
CP (3-3q) . MOBILE SHORT | SHORT TERM| INTERMEDIATE | LONG TERM

Two LANE HIGHWAY WITH PAVED SHOULDERS ™M DURATION | STATIONARY |TERM STATIONARY| STATIONARY

J
(WORK ON TRAVEL LANE)
TRAIL/SHADOW VEHICLE A GENERAL NOTES
with RIGHT Directional display

Flashing Arrow Boord 1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as
illustrated. When o LEAD vehicle is not used on two way roads the WORK

See Trail/Shadow Vehicle B Forward Facing Lead Vehicle /Forwqrd Facing vehicle must have an orrow board. For divided roadways, the arrow board on the

+ Arrow Board ¥ Arrow Board WORK vehicle is optional bosed on the type of work being performed. The Engineer
ond Note 9 with strobes will determine if the LEAD vehicle and/or TRAIL vehicle are required based on

:'LE —_— —_— prevailing roodway conditions, traffic volume, ond sight distonce restrictions.

X VEHICLE WORK 2. The use of omber high intensity rotating, flashing, oscilloting, or strobe lights
OR on vehicles are required. Blue high intensity rotating, flashing, oscillating, or
CONVOY CONVOY strobe 1ights when mounted on the driver’s side of the vehicle may be operated
simultaneously with the omber beacons or strobe I|ights.
___________________________________________ CW21-10cT CW21-100aT 3. The use of truck mounted attenuators (TMA) on the SHADOW VEHICLE, ADVANCE WARNING

72" X 36" 60" X 36" and TRAIL VEHICLE are required.
| 1500 + Approx. | 120’ -200° 120’ -200° 4. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity

O O and color requirements of DEPARTMENTAL MATERIAL SPECIFICATION
See note 8 See note 8 See note 8 % KR DMS 8300, Type A.

TCP (3'3b) *e o ‘e o”| OR 5. Flashing arrow boards shall be Type B or Type C as per the Borricode and
Construction (BC) standards. The board shall be controlled from inside the

TWO LANE HIGHWAY WI THOUT PAVED SHOULDERS )‘(VEH'CLE\:D . I\Elggrzc\llgﬂicle shal | have two-way radio communication capability.

T A A . . When work convoys must change lanes, the TRAIL VEHICLE should change I|anes
(WORK ON R VEL L NE) CONVOY . first to shadow the other convoy vehicles.
) © 8. Vehicle spacing between the TRAIL VEHICLE aond the SHADOW VEHICLE will vary

~ o

See Advance . . ._ . depending on sight distance restrictions. Motorists approoching the convoy
Warning 1500° + Approx. 400 1207 -200 m S should be able to see the TRAIL VEHICLE in time to slow down and/or change
See note 8 See note 8 VEHICLE ond SHADOW VEHICLE and vehicle spocing between WORK VEHICLE and LEAD
VEHICLE may vary according to terrain, work octivity and other factors.

Vehicle See note 8 Approx. Approx. " lanes as they approach the TRAIL VEHICLE. Vehicle spacing between the WORK
\ TRAIL/SHADOW VEHICLE B 9. X VEHICLE CONVOY (CW21-10cT) or WORK CONVOY (CW21-10aT) signs shall be used on

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

sign shall have the number of the convoy vehicles displayed on the sign in
the number designation "X" location. The X VEHICLE CONVOY sign shall not be
used on the SHADOW VEHICLE if a TRAIL VEHICLE is used.

i I:E_ I I Z ] CW20-5bTL 10.For divided highways with two or three lanes in one direction, the oppropriate

3

LEFT LANE CLOSED (CW20-5bTL}, RIGHT LANE CLOSED (CW20-5bTR), or CENTER LANE

in Caution Mode used where adequate mounting space exists. When used, the X VEHICLE CONVOY
o
* ¥

L 72" X 36 CLOSED (CW20-5dT) sign should be used on the Advance Warning Vehicle. As an
eecce o (See note 14) option, a portable changeable message sign (PCMS) or truck mounted changeable
\_ e | message sign (TMCMS) with o minimum character height of 12", and displaying the
See Trail/SHADOW Vehicle A C same legend may be substituted for these signs. An appropriate directional arrow
Shoulder and note 9 A" / Shoulder i display, simulating the size aond legibility of the flashing arrow board may be
qy\‘g LEFT LANE R used in the second phase of the PCMS/TMCMS message. When this is done,
S P\ CLOSED N the arrow board will not be required on the Advance Warning Vehicle.
< © 11.A double arrow shall not be displayed on the arrow board on the Advance Warning
TCP (3-3c) + Vehicle.
" 12.For divided highways with three or four lanes in each direction, use TCP(3-2).
DIVIDED MULTILANE HIGHWAY 13.Stondard diamond shape versions of the CW20-5 series signs may be used as an

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

ADVANCE WARN I NG it necessary.

15.0n two-lane two-way roadways, the work ond protection vehicles should pul | over
VEHICLE periodically to allow motor vehicle traffic to pass. If motorists are not
allowed to pass the work convoy, a DO NOT PASS (R4-1) sign should be placed on

9:42:57 AM

J the bock of the rearmost protection vehicle.

Shou | der
Forward Facing Lead Vehicle Red Reflective ® Traffic
Arrow Boards with strobes — White Reflective g Operations

1 1 Vi Ay
- - - - - - - I Texas Department of Transportation s",;",’,ﬁ,’gi’d
. . . TRAFFIC CONTROL PLAN
o [] [] L] L]

MOBILE OPERATIONS
RAISED PAVEMENT
MARKER INSTALLATION/
REMOVAL

> 4 45 (B0 eip|

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

(HEIGHT OF TMA)

Shou | der

FILE: C:\Users\RRAMIRE3\Desktop\TCP St+ondards\t+cp3-3.dgn

DATE: 4/5/2022

1500 + Approx. . | l (WIDTH:(?II-'I ™A ! TCP (3' 3) -14

120' -200° 120" -200°
I See Tote 8 ™ See note 8 FILE: top3-3. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT

See note 8

TCP ( 3 - 3d) STR l P I NG FOR TMA @©7TxDOT  September 1987 CONT | SECT JoB HIGHWAY

REVISIONS 0002 06 062 IH 10
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

9:42:58 AM
FILE: C:\Users\RRAMIRE3\Desktop\TCP Stondords\t+cp5-1-18.dgn

DATE: 4/5/2022

LEGEND
c=ZzZzZz2|Type 3 Barricade @@ |Channelizing Devices
. Truck Mounted
- | - | - | - | END (IR |reavy Work venicie | @R |,(5e8 ator <rua)
-2 ROAD WORK Trailer Mounted @ Portable Changeable
| | | | 202 Flashing Arrow Board Message Sign (PCMS)
8 8 8 § g § § g 5l¢ 48" x 24 - [sign <p |rroffic Fiow
P 3 3 3| D3 2 3 AEAYAYE 72
48" X 48" 3 @ | @ 3 3 | -8 3 0 | @ 3 3 | -é 0 O\ Flag D—O F lagger
£ & & & g & & &
| | i 5 | | i DW':'““;T Suggested Maximum
esirable Spacing of
s 8 Psosfedd Formula Taper Lengths chznncl-zl?zing Loi‘f_,"ﬁiiﬁ%.
S o - o pee * % Devices Buffer Space
3 | | Q | | o * T T wgn
© -] 9 10° | 11 12° | On o on o B
'% SVSIZI)-(SBIQ ;% Of fset|Offset/Of fset] Taper | Tangent
| | x OR | | € 30 2| 150°| 165" | 180°' 30’ 60’ 90’
5 WS 7 7 7 G v 7
Shadow Venhicle with 2 _ _ 2 35 L= 5o | 2057 2257 | 2457} 35° | 70 120
TMA aond high intesity,—] LEFT Shadow Vehicle with —] 40 2657 | 295°| 320'| 40 80’ 155°
rotatin flashin TMA aond high intesity 7 7 7 7 7 7
I otorine riosnine: | L A SHODLDER I rototing, flosning, | @Y g = e R e =2
strobe I|ights. CLOSED oscillating or
strobe |ights. 55 550'| 605’] 660°| 55’ 110’ 295°
CW21-5aL L=WS
LEFT | | L a8 x 48" | | L 60 600" | 660" 720 | 60" | 120" 350"
SHOULDER - @ 1000 FT - @ 65 650°| 715'] 780°| 65° 130" 210’
CLOSED, | | CW16-3aP | | 70 700°| 770’ [ 840'| 70’ 140’ 475°
m 30" X 12" . | 75 750°| 825’ | 900°| 75° 150° 540"
Y bS] Y 80 800'| 880’ 960’| 80’ 160’ 615'
CW21-5aL | | Py ] 0 | | Py -
48" x 48" * T * < ¥ Conventional Roads Only
g » Y ) - » "y xxTaper lengths have been rounded off.
o | | | | L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH
RIGHT
LEFT - 5
=)
I I SHOULDER 8 I I 3 SEE(%ESR
. CLOSED, TYPICAL USAGE
| | 8 | | MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
¥ e Pe -2 CW21-5aR DURATION | STATIONARY | TERM STATIONARY| STATIONARY
- o Cwzi-5aL - 7Y 48" x 48" TCP(5-1a) | TCP(5-1b) TCP(5-1b)
M 48" X 48 "
~ L 4 N | L 4 | <
S | E | S ' 5
2]
I I RIGHT I | RIGHT GENERAL NOTES
@ - ) SHOULDER @ -] SHOULDER
| CLOSED, | CLOSED 1. A Shadow Vehicle with a TMA should be used anytime it can
| | | | CW21-5aR be positioned 30° to 100’ in advance of the area of crew
48" X 48" exposure without adversely effecting the performance
™ or quality of the work. Type 3 barricades or drums may be
| ) | CWw21-5aR | Y4 I L substituted when workers on foot are no longer present when
. . 48" X 48" | Shadow Vehicle with CW16-3aP approved by the Engineer.
7$agdgxdvﬁ?éﬁl?n¥e§?+y TMA and high intesity, 30" X 12"
8 g rotating, flashing, | 3 | o rotating, flashing, OR 2. 28" tall or taller one-piece cones will be allowed only for
2 | osci | IcrI-,Ing or ’ 2 | oscillating or Short Duration or Short Term stationary operations when
2PN strobe |ights. vl e strobe lights. workers are present to maintain the devices upright ond in
x| ™3 . x| S . RIGHT proper location. Intermediate Term stationary work areas
5 | | 8 5 | | 3 SHOULDER should use Drums, Vertical Ponels or 42" tall two-piece
= © = © CLOSED cones.
1000 FT
I I I |
& & & & CW21-5bR
0 o 0 0 48" x 48"
F AEAEAYE ol P 2| D14y 3
9 <] olce Q <]
< c 8|E £ c
» n Qs n n
N | N | N | N | :
0] 7] o ] ® Traffic
o @ 0 ° END b @ @ ° ;’ Operations
2 2 - | 2 3 - e . ivision
8 | 8 | ROAD WORK 2 | 2 | I Texas Department of Transportation Standard
w 2] (2] v
G20-2
Wi 48" X 24" TRAFFIC CONTROL PLAN
a8" x 48" SHOULDER WORK FOR
CH20-1D FREEWAYS /7 EXPRESSWAYS
48" X 48"
TCP (5-1q) TCP (5-1b)
TCP(5-1)-18
WORK AREA ON SHOULDER WORK AREA ON SHOULDER e TRl 8.0 o Jor
© TxDOT February 2012 CONT | SECT JoB HIGHWAY
REVISIONS 0002| 06 062 IH 10
2-18 DIST COUNTY SHEET NO.
ELP HUDSPETH 24




No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

59 AM

a2

9
\User s\RRAMIRE3\Desktop\TCP Standards\tcp6-1.dgn

4/5/2022

C

DATE
FILE

Shadow Vehicle

with TMA and

high intensity
rotating, flash
oscillating or
strobe |ights

See note
1 ond 7

A

See note

1 and n‘wBL

Shou l der

ing,

Shou | der

Min.

500

TYPICAL FREEWAY

Work Space

&

k L/3L

A

TCP (6-1q)

L%

1000

END
ROAD WORK

G20-2
48" X 24"
See Note 13

48"

X 48"
(See note 10)

48" X 48"
(See note 10)

CW16-3aP

1000’ | 1600’ |

1600’

ONE LANE CLOSURE

30" x 12"
RIGHT LN XXXX
CLOSED XXXX
AHEAD XXXX
PHASE 1 PHASE 2

(See note 6)

48" X 48"

Shadow Vehicles
with TMA ond
high intensity
rotating,
flashing, ‘
oscillating or
strobe lights

END
ROAD WORK

Shoulder
Shoul der
Min.

500’

Work Space

See note

:‘fnd 7—\\\:1_

See note
1 ond 7
-
-
See note 4//
1 and 74

TYPICAL FREEWAY

1000’

G20-2
48" X 24"
See Note 13

48" X 48"

CW16-2aP
30" x 12"

(See note 10)

48" X 48"

(See note 10)

CW20-5aTR
48" X 48"
(See note 10)

LEGEND
czzz2|Type 3 Barricade @@ |Channelizing Devices
T k 1
I:mj Heavy Work Vehicle (AN A::-Jgnu'\oﬁigp e(STJMA)
Trailer Mounted Portable Changeable
Flashing Arrow Boord Message Sign (PCMS)
- |sign <p |roffic Fiow
<:\ Flag [L() F lagger
Minimum Suggested Maximum
Desirable spacing of Suggested
Posted| o o Taper Lengths "L Channel izing Longitudinal
Speed *x % Devices Buffer Space
10° m’ 12° Oon a on a "B"
Of fset/Of fset|Offset] Toper | Tangent
45 450°| 495°| 540 45’ 90’ 195°
50 500’ | 550'| 600’ 50’ 100 240’
55 L=WS 550’ | 605°| 660’ 55 110’ 295’
60 600’ | 660" | 720’ 60 120 350
65 650'| 715°| 780’ 65’ 130 410
70 700’ | 770’ | 840’ 70’ 140’ 475"
75 750 | 825°| 900’ 75° 150 540
80 800 | 880'| 960" 80" 160 615

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

TYPICAL USAGE

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

GENERAL NOTES

S

o

1. All traoffic control devices illustrated are REQUIRED. Devices denoted with the

triongle symbol may be omitted when stated elsewhere in the plans.

2. Drums or 42"cones are the typical channelizing devices. For [ntermediate Term

Stationary work, drums shall be used on tapers with drums or 42" cones used on

tangent sections. Other channelizing devices may be used as directed by the Engineer.
3. All construction signs and borricades placed during any phase of work shall remain
in place until removal is approved by the Engineer.
The Engineer may direct the Contractor to furnish odditional signs and borricades as
required to maintain traffic flow, detours and motorist safety during construction.
Static message boards or changeable message signs stating the dote ond duration of
ramp or freeway lane closures shall be placed a minimum of seven (7) calendar days
in aodvance of the actual closure.

6. Phase 2 of the PCMS message should include approprigte information formatted as shown

on BC(6), such as "MERGE LEFT," recommended advisory speed, delay information, or
other specific warnings.

7. Duplicate construction warning signs should be erected on the medians side of freeways
where medion width will permit and traffic volume justifies the signing.

8. The number of closed laones may be increased provided the spacing of traffic control
devices, toper lengths and tangent lengths meet the requirements of the TMUTCD.
9. Warning signs for intermediate term stationary work should be mounted at 7° to the

bottom of the sign.

10.Warning signs shown shall be appropriately altered for left lane closures. When signs
are mounted at 1’ height for short term stationary or short duraotion work, sign versions
shown in the SHSD for Texas with distances on the sign face rather than mounted on
a plague below the sign may be used.

11.When possible, PCMS units should be located in advance of the last available exit ramp
prior to the lane closure to allow motorists an alternate route. They may also be
relocated to improve advonce warning in case of unanticipated queuing or congestion.

12.For Intermediate Term Stationary work at night, floodlights should be used to illuminate
the work area and equipment crossings. Floodlights shall not produce a disabling glore

13. The END ROAD WORK (G20-2) sign may be omitted when it conflicts with G20-2 signs

=t Texas Department of Transportation

TWO LANE CLOSURE

48"

(See note 6)

CW20-1F

X 48"

% A shadow vehicle equipped with l

CW16-30P"
30" x 12 condition for road users or workers.
2 RIGHT XXXX already in ploce on the project.
LANES XXXX
CLOSED XXXX
PHASE 1 PHASE 2

Traffic Operations Division Standard
a Truck Mounted Attenuagtor is
typically required. A shadow
vehicle equipped with a TMA shall
be used if it can be positioned
30' to 100’ in advance of the
area of crew exposure without
adversely affecting the work

per formance.

TRAFFIC CONTROL PLAN
FREEWAY LANE CLOSURES

TCP(6-1)-12

FILE: tcp6-1. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
©7Tx00T  February 1998 CONT | SECT JOB HIGHWAY
g-12 REVISIONS 0002 06 062 IH 10

DIST COUNTY SHEET NO.

ELP HUDSPETH 25
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

9:43: 00 AM

FILE: C:\Users\RRAMIRE3\Desktop\TCP St+ondards\tcp6-2.dgn

DATE: 4/5/2022

Shadow Vehicle
with TMA and
high intensity

rotating, flashing,

oscillating or

strobe Iigh+s——\\\\

Shoul der

Shou | der

1;i1rl |2 8 §F § 8 08 /8 ¥ W

O““‘

D[40

See TCP(6-1) for
Lane Closure
Details and
Additional
Signing.

TCP

Shou |l der

END
ROAD WORK

500°

Work Space

PR 35 ¥
X
30°
Min.

Shou l der

1/73 L

G20-2
48" X 24"
(See Note 4)

CW4-3R

48" X 48"
See note 2}

CW13-1PA
24" X 24"
(Plaque
See note 1)

Shou |l der

XA

END

ROAD WORK

Shoul der

30°
Work Space

G20-2
48" X 24"

(See Note 4)

e

See TCP(6-1)for
Lane Closure
Details and
Additional
Signing.

alalals

TCP

L

e®
e®
e®
!‘

1/3 L

Shadow Vehicle
with TMA and

high intensity
rotating, flashing,
oscillating or
strobe lights

RAMP
CLOSED
R11-2bT
48" X 30"
CW25-1T7 A
48" x 48"

(See note 1)

Raomp to remain closed
until work space is 1500’
past entronce to freeway

[ ]

@
o
S
Ira

M

%__
o
S
n
Yo

(6-2b)

ENT RAMP XXXX
TO BE XXXX
CLOSED XX XX
PHASE 1 PHASE 2

(See note 3)

RAMP
CLOSED
AHEAD

CW20RP-3D
48" X 48"

LEGEND

zZzZzZz2|Type 3 Barricade

Channel izing Devices

[::Hlj Heavy Work Vehicle

Truck Mounted
Attenuator (TMA)

Portable Chongeable
Message Sign (PCMS)

Trailer Mounted
aTm Flashing Arrow Boaord
-l

Sign

Traffic Flow

O\ |Frog

F lagger
Minimum suggested Maximum
Desirable . Spacing of Suggested
Posted| o o o TOPEM Lengths LY Chommelizing  |Longitudinal
Speed * % Devices Buffer Space
10 [KH 12° on a "B"
Offset/Of fset|Of fset Tangent
45 450°| 495°| 540’ 90’ 195
50 500’ | 550'| 600’ 100" 240°
55 L=WS 550°| 605'| 660" 110' 295"
60 600°| 660" | 720’ 120’ 350'
65 650'| 715"| 780° 130° 410
70 700’ | 770'| 840 140° 475"
75 750’ | 825| 900’ 150" 540"
80 800°| 880’ | 960" 160’ 615’

X% 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
GENERAL NOTES
1. All traffic control devices illustrated are REQUIRED. Devices

denoted with the triangle symbol may be omitted when stated

elsewhere in the plons

2. ADDED LANE Symbol (CW4-3) sign may be omitted when sign
between ramp and mainlane can be seen from both roadways.

3. See "Advance Notice List" on BC(6) for recommended date
and time formatting options for PCMS Phase 2 message.

4. The END ROAD WORK (G20-2) sign may be omitted when it
conflicts with G20-2 signs already in place on the project

per formance.

¥A shodow vehicle equipped with o Truck Mounted Attenuator is
typical ly required. A shodow vehicle equipped with a TMA shall
be used if it can be positioned 30° to 100" in advance of the
area of crew exposure without adversely affecting the work

Additional requirements for lane closures and advance signing
shall be as shown on TCP (6-1) or as directed by the Engineer,

éﬁ#’hﬂ&i&»ﬁM@MOfrmmmwmmM
y 4 Traffic Operations Division Standard

TRAFFIC CONTROL PLAN
WORK AREA NEAR RAMP

TCP(6-2)-12

ENTRANCE RAMP OPEN ENTRANCE RAMP CLOSED T T e
WORK WITHIN 500’ OF RAMP 197 bap I
4-98 8-12 ELP HUDSPETH

[ 202 ]




DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.
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DATE: 4/5/2022

FILE: C:\Users\RRAMIRE3\Desktop\TCP St+ondards\tcp6-3.dgn

Shadow Vehicle
with TMA and

high intensity
rotating, flash
oscillating or
strobe 1lights—

Shoul der
Shoulder

ing,

Min. X

30
Work Space

s s 8 8
L J

s
®

A

ess®® 8 &

ese®®

E
E

| )
®
®
e -
°
e
e
L] |
See TCP(6-1) for ™
Lone Closure X
Details and ¢ —
Additional Signing.
TCP (6-3q)

ENTRANCE RAMP OPEN

Cwi13-1P

24" X 24"
(P laque
See note 1) A

LEGEND
N N ezzz2|Type 3 Barricade @ @ |Chaonnelizing Devices
O (7]
o ° . Truck Mounted
AN E IS [Heavy Work venicie | @ |xtyenuator (TMA)
£ g Trailer Mounted Portable Changeable
5 Flashing Arrow Board Message Sign (PCMS)
[xY] 2= |Sign <:| Traffic Flow
EXIT 0\ Flag D—O F lagger
— Minimum Suggested Moximum
/ ‘ Existing Desirable . Spacing of Suggested
Posted| tormuia Taper Lengths "L Channelizing Longitudinal
Speed * % Devices Buffer Spoce
10" [KE 12° On a On a "B"
Of fset/Of fset/Offset] Taper | Tangent
45 450°| 495’ | 540" 45' 90’ 195
50 500’ | 550'| 600’ 50’ 100 240°
_ 55 _ 550’ | 605’ | 660 55 110 295
— L=WS
% ./ RAMP 60 600’ | 660’ | 720'| 60’ 120° 350’
Shadow Venic! . o CLOSED 65 650'| 715°| 780° 65’ 130 410
adow Vehicle o= 7 7 7 7 7 7
with TMA and ns § R11-20T 70 700'| 770’ | 840 70[ 140 475
high intensity @ 48" X 30" 75 750’ | 825'| 900’ 75 150 540
rotating, flashing, ¥ 80 800’ | 880'| 960’ 80’ 160’ 615
oscillating or 5 '
strobe |ights = | EXIT XY %% Taper lengths have been rounded off.
L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH
RAMP o . e B Street B TYPICAL USAGE
"‘ SHORT SHORT TERM INTERMEDIATE LONG TERM
CLOSED a ’ MOBILE DURATION STATIONARY TERM STATIONARY STATIONARY
R11-2bT a
48" X 30" g EXISTING 4 L <
o
@ A
GENERAL NOTES:
o RAMP 1. All troffic control devices illustrated are REQUIRED. Devices
e CLOSED denoted with the triangle symbol may be omitted when stated elsewhere
a AHEAD in the plans.
a CW20RP-3D
‘ 48" X 48"
]
|XX|
) EXIT
" %A shadow vehicle equipped with a Truck Mounted Attenuator is
> typical ly required. A shadow vehicle equipped with a TMA shall
be used if it con be positioned 30’ to 100’ in odvance of the

¢ e
I I I A ‘

Existin S .
| | | a I ng area of crew exposure without adversely affecting the work
See TCP(6-1) for per formonce.
Lane Closure
Details and

Additional Signing.

[Ex1T xx |

‘ ‘ ‘ ‘ St reet A Additional requirements for lane closures and advance signing

// ’ shall be as shown on TCP (6-1) or as directed by the Engineer.

.n./ Existing
STREET B USE = Texas Department of Transportation
G G G G I EXIT STREET A l Traffic Operations Division Standard
@/ CLOSED EXIT

Ors 435,90 9Btion wnen TRAFFIC CONTROL PLAN
EXIT XY use WORK AREA BEYOND RAMP

CLOSED EXIT XX

TCP (6-3b) E#_’gﬁvén’é’é'if“éﬁﬁégﬂ TCP(6-3)-12

FILE: +op6-3. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
Ex I T RAMP CLOSED ©7Tx00T  February 1994 CONT | SECT Jos

HIGHWAY

TRAFFIC EXITS PRIOR TO CLOSED RAMP e i R T

1-97 8
4-98 8-12 ELP HUDSPETH 27

03



No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

9:43:03 AM
FILE: C:\Users\RRAMIRE3\Desktop\TCP St+ondards\tcp6-4.dgn

DATE: 4/5/2022

LEGEND
ezzz2|Type 3 Borricade ae (EES:TeI izing Devices
NN ANAWAWAS T =~
[7} o . Truck Mounted
g ‘ ‘ ‘ 35 I_IXY Heavy Work Vehicle Attenuator (TMA)
Q 2 L 5 Existin Trailer Mounted Portable Changeable
o n o} 3 sting ; :
n . EXIT o > Exit Gore ‘ Flashing Arrow Board Message Sign (PCMS)
I a g § Sion -l Sign < ::I Traffic Flow
ﬂ j j Existing O\ Flag D_O F lagger
Minimum suggested Maximum
Desirable Spacing of Suggested
Posted| Taper Lengths "L" | Chonnelizing Longitudinal
| Speed |Formula * % Devices Buffer Space
| 10° 11 12° Oon a on a "B"
Offset/Offset|Offset|] Toper | Tongent
45 450°| 495°| 540’ 45’ 90’ 195
50 500’ | 550'| 600’ 50’ 100’ 240°
55 L=WS 550°| 605'| 660" 55 110 295"
EXIT 60 600°| 660" | 720’ 60’ 120° 350"
| EXIT XY b 65 650'| 715'] 780°| 65’ 130" 410°
‘ ‘ 70 700’ | 770'| 840 70’ 140’ 475"
Street B e AT 75 750 | 825'] 900°| 75° | 150 540
e ’ 80 800°| 880’/ 960'] 80’ 160’ 615"
° :pgz?ng* 60 X% Taper lengths have been rounded off.
— 0 L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
Existing g ®
w0 & _|—200' approx. gap
£ < / TYPICAL USAGE
g @ R MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
EXIT ® L ~5 CDs at 60 DURATION STATIONARY | TERM STATIONARY STATLONARY
P ® spacing
- . v v v
Existing [ ]
‘ : GENERAL NOTES
. 1. All troffic control devices illustrated aore REQUIRED. Devices
o 8 G G denoted with the triongle symbol may be omitted when stated elsewhere
RAMP B o in the plons.
CLOSED|R!1-20T o T
48" X 30 e ms * 2. See BC Stondards for sign details.
[ ]
— Shadow Vehicle
M Shadow Vehicle a with TMA and
S with TMA and high intensity
& high intensity @ rotating,
rotating, - flashing,
f flashing, oscillating or %A shadow vehicle equipped with a Truck Mounted Attenuator is
§ oscillating or ™ strobe lights typical ly required. A shadow vehicle equipped with a TMA shall
—strobe |ights o be used if it can be positioned 30’ to 100’ in advance of the
| | [ ] area of crew exposure without adversely affecting the work
per formance,
] RAMP [Ex1T xx - EXIT
s L1 CLOSED]| R11-207 | | OPEN
48" X 30" il
Street A 1 E5-2
AT 3
] ’ L ]
o . . = “
o Existing L) Additional requirements for lane closures aond advance signing
° “ shal |l be as shown on TCP (6-1) or as directed by the Engineer.
4 I I | o
a RAMP " | | |
.= CLOSED > M
e AHEAD ¢
A CW20RP-3D
‘ ‘ ® 48" X 48"
e See TCP(6-1)for G G G G See TCP(6-1)for g
" Lane Closure STREET A USE Lane Closure 7 Texas Department of Transportation
) Details and Details and Traffic Operations Division Standard
‘@ Additional EXIT STREET B Additional
4 Signing. Signing.
o o | N9 CLOSED EXIT roning
= p Or, os an option when TRAFF IC CONTROL PLAN
exits are numbered
||| 4 EXTT xx | [_Us WORK AREA AT EXIT RAMP
CLOSED EXIT XY TCP (6-4b)
TCP (6'40) l_’locelmile (approx. ) EXIT RAMP OPEN TCP (6-4) -]2
in odvance of closed ramp. FILE: Top6-d. dgn on: TXDOT [oxs 1xD0T [ow TxDOT | cx: 1007
Ex I T RAMP CLOSED © TxDOT Feburary 1994 CONT [SECT JOB HIGHWAY
REVISIONS 0002 06 062 IH 10
TRAFFIC EXITS PAST CLOSED RAMP a5 312
ELP HUDSPETH 28
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No warranty of any

LEGEND

zZzzZz2|Type 3 Barricade @ @ |Chaonnelizing Devices

I:II:D Heavy Work Vehicle
-l

oS
>
&>
&>
&>
&>
o>
&>

Truck Mounted
Attenuator (TMA)

Shou |l der
Shou Ider

Trailer Mounted Portable Chaongeable
Flashing Arrow Boord Message Sign (PCMS)

N
Sign QI Traffic Flow
Lo

Work Space

TxDOT assumes no responsibility for the conversion

a 0\ Flag F lagger
L o
g Minimum suggested Maximum
o | it % Desirable . Spacing of Suggested
SN . Posted| pormu1o| TOPE™ Lengths "L Chonnelizing Longitudinal
¥ *I ot Speed | ormula % % Devices Buffer Space
|_—Shadow Vehicle S "= 10° 1’ 12° on a on a "B"
B with TMA and = Offset/Offset/0ffset| Taper | Tangent
. high intensity Shadow Vehicles 15 450 | 495'| 540°| 45° 90" 195"
s rotating, with TMA ond B 0 n 7 B B
* Q= . flashing, high intensity 50 500°| 550’| 600 50 100 240
oscillating or & rotating, 55 L=ws |550'| 605" 660'| 55° 110’ 295°
strobe Iights o280 G‘G ‘ ;;g%?:ggv_ng o 60 600’ | 660°| 720° 60’ 120° 350
1 1 . B . g . .
- R strobe 1ighte 65 650 715'[ 780°| 65' [ 130 410
= | | ﬁ 70 700°'] 770'[ 840] 70’ 140° 475"
o9 \ 75 750°] 825°] 900 75" | 150’ 540"
Vo 80 800’ | 880‘| 960 80’ 160’ 615"

\Exisﬂng Exit

The use of this stondard 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 damoges resulting from its use.

DISCLAIMER:

9:43:04 AM

FILE: C:\Users\RRAMIRE3\Desktop\TCP St+ondards\tcp6-5.dgn

DATE: 4/5/2022

Gore Sign %% Toper lengths have been rounded off.

IIII_I_ITII_I_I

.. N L=Length of Toper (FT) W=Width of Offset (FT) S=Posted Speed (MPH)
[~— Existing Exit EXIT
Gore Sign
ASANA ol
‘ ‘ . EXIT EooaT TYPICAL USAGE
-G o a 48"x42" MOBILE SHORT SHORT TERM INTERMEDILATE LONG TERM
14 ® rY DURATION STATIONARY | TERM STATIONARY STATIONARY
[ ]
E5-4T @ v v v
] / " " p
Py - /% 5|40
g —K ™ GENERAL NOTES
s Q 3 .'
L4 .
& ﬂ N .’ e 1. All traoffic control devices illustrated are REQUIRED. Devices
@ - .0 - denoted with the triongle symbol may be omitted when stated elsewhere
‘0 a in the plans.
°, .
.0 a § 2. See BC standards for sign details.
i EXIT N e .
[ S . OPEN 3. If odequate longitudinal buffer length "B" does not exist between the
a ” @ S work space and the exit ramp, consideration should be given to closing
® 0 E5-2 the ramp.
[} 48" X 36"
L o L)
Q +1 °
L)
" ° Py . . . .
N 0 ° - %A shadow vehicle equipped with a Truck Mounted Attenuator is
° typical ly required. A shadow vehicle equipped with a TMA shall
¥ L] be used if it can be positioned 30’ to 100’ in advonce of the

T

500
H
Ol
|
>

area of crew exposure without adversely affecting the work
per formance.

EXIT
OPEN

Additional requirements for lane closures and advance signing

‘E‘gﬁzx 36" shall be as shown on TCP (6-1) or as directed by the Engineer.

See TCP(6-1} for
% Lane Closure
Details and

500°

§ & &8 8 8 §F ®
es 8 § &8 &8 8
2L Min

] ° Additional Signing.

O s
° See TCP(6-1) for ‘ ‘ . -

. . Lane Closure % =k Texas Department of Transportation
. Details ond s y 4 Traffic Operations Division Standard

| A Additional Signing. | —t

LAt

9 K ¢ L &_

I NS TRAFFIC CONTROL PLAN

WORK AREA BEYOND EXIT RAMP
A AYAYA TCP (6-5b)
TCP(6-5)-12

TCP (6-5Q) EX I T RAMP OPEN FILE: +06p6-5. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT

TWO LANE CLOSURE WITHIN T eres oo T

REVISIONS 0002/ 06 062 IH 10
EXIT RAMP OPEN 1500° PAST EXIT RAMP oo 612 e
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LEGEND

SHOULDER

AV,

See Note 1

Type 3 Barricade

Channelizing Devices

{CDs)

Heavy Work Vehicle

Truck Mounted
Attenuator (TMA)

Flashing Arrow Board

Portable Changeable
Message Sign (PCMS)

Sign

Traffic Flow

2

C1B
@ Trailer Mounted
-l
10N

Flog

SHNEDY | -

F lagger

SHOULDER

No warranty of any

TxDOT assumes no responsibility for the conversion

b =D

12007 1000 1000’ 1000°
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See Note 6
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1000 FT

CW20-5BR
48X48

CLOSED

R11-2bT -
48" X 30" Min.
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30°

Desirable

Formulo * %

Minimum Suggested Maximum
Spacing of
Taper Lengths "L"| Chaonnelizing
Devices

10° 1 12° Oon a
Of fset|Of fset|0f fset] Taper

on a
Tangent

Longitudinal
Buffer Space
g-

Suggested

45 450 | 495°| 540’

45’

90’

195"

50 500’ | 550°'| 600°

50’

100°

240

550°| 605'| 660’

55°

110°

295’

60 600’ | 660" 720’

60’

120°

350°

65 650'| 715 780’

65"

130°

410°

70 700’ | 770°| 840’

70°

140°

475"

75 750’ | 825'| 900

75"

150°

540

TCP (6-80q)

80 800’ | 880'| 960’

80"

160°

615

%% Toper lengths have been rounded off.

L=Length of Taper (FT) W=Width of Offset(FT)

S=Posted Speed (MPH)
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The use of this stondard is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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1200 1000 1000° 1000’
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RAMP
CLOSED
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XXX

CLOSED
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CW20-1D
48" X 48"

See Note 6

CW20-5ER
EXIT 48x48

XXX

RIGHT LANE
CLOSED
1000 FT

CW20-5BR
48X48

30" Min.

e

R11-2bT
48" X 30"

B Work Space

TCP (6-8b)

SHOULDER

q>> See Note 1

GENERAL NOTES

1. Place channelizing devices in the gore at

20’ spacing.

2. See the Standard Highway Sign Design for

Texas (SHSD) for sign details.

3. The PCMS may be omitted when a permanent DMS
sign is available in an appropriate location
to display a similar message as called for

on the PCMS.

4, When it is determined that a through lane should
be closed in addition to the exit ramp, refer
to TCP(6-4) for traffic control details.

5. Truck mounted ottenuator is required.

6. The PCMS may be omitted if replaced with
a "RAMP CLOSED" AHEAD (CW20RP-3D)

7. Roadway ADT should be greater than 10, 000.

Sign.
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

Kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

.

STIMES

$DATES
FILE: SFILES

DATE:

DEFINITION OF TREATMENT ZONES
FOR VARIOUS EDGE CONDITIONS FIGURE-1: CONDITIONS INDICATING USE OF

Edge Height (D) in Inches versus Lateral Clearance (Y) in Feet POSITIVE BARRIER FOR ZONE 5 ( B )

ny_ in. R, in.
30_'v'b ‘l.b.'_v_'_fb" ’r‘ 30_ 'b'v' 30_1 r— T T e e —
"D,‘v'.r'.v'...b-."v".b X v' 'D. e ]
Lo > e R | —_
24—?‘;;{ 4._"‘\7. "'b'.'v"f >24 Dv_\7"f >24 801000
SV e S 7 OS5 o 70,000 .
.vv',b.. "-__[,'v e .
A T _ I 2 60,000 —
'b'v.fb—.'-'b,v 'b" 4 .'b' v fD' g.)
5—v‘t>.' '.".V_"D- " >5 c p"v', 5 5 v X 50,000 —
> 2 ’ > 2 e > 2 2 40,000 |
S @ > > UGy ¢ ,
® @ 0) r
T T T T T I 30, 000 —
0 10 20 30f+, 0 10 20 30 fft. O 10 20 30fHt. 20,000 -
Edge Condition I Edge Condition 11 Edge Condition I1I
S = (3:1) (or flatter) S = ((2.99):1) to (1:1) S is steeper than (1:1) 10, 000 ]

1. E = ADT x T
Y Where ADT is that portion of the average daily traffic volume
traveling within 20 feet (generally two adjacent Ianes) of the

edge dropoff condition; and, T is the duration time in years
z | | X Zone Treatment Types Guidel ines: of the dropoff condi-ri(’)n. ’

Warning Device or
Traffic Barrier

No treatment 2. Figure-1 provides a practical approach to the use of positive

CW 8-11 "Uneven Lanes" signs barriers for the protection of vehicles from pavement drop-offs.
: Other factors, such as the presence of heavy machinery,

CW 8-9a Shoulder Drop-Off" or CW 8-11 signs construction workers, or the mix and volume of traffic may make

plus vertical panels. the use of positive barriers appropriate, even when the edge

condition alone may not justify the use of a barrier.

|
}\ 0 5 10 15 20 25 ft.
‘zz;ﬁ\ D Lateral Clearance (Y)
/77
——

4" White Edge Line
or Edge of Lanes
being used for
maintenance

of traffic.

® 000

CW8-9a or CW 8-11, signs plus drums. Where

__________ restricted space precludes the use of drums, 3. An approved end treatment should be provided for any
__________ _ use vertical panels. An edge slope to that positive barrier end located within the clear zone.
H of the profered Edge Condition I.

©

Check indications (Figure-1) for possitive
barrier. Where positive barrier is not

These guidelines apply to temporary traffic control areas or work zones where

v D indicated, the treatment shown above for continuous pavement edges or drop-offs exists parallel and adjacent to a lane
Zone-4 may be used after consideration of used by traffic. The edge conditions may be present between shoulders and
other applicable factors. travel lanes, between adjacent or opposing travel lanes, or at intermediate points
FACTORS CONSIDERED IN THE GUIDELINES: across the width of the paved surface. Due to the variability in construction
L. " . operations, tolerances in the variables may be allowed by the engineer. These
1. The "Edge Condition" is the slope (S) of the drop-off (H:V). — Edge Condition Notes: guidelines do not apply to short term operations. These guidelines do not constitute

The "Edge Height is the depth of the drop-off "D". a rigid standard or policy; rather, they are guidance to be used in conjunction with
engineering judgement. These guidelines may be updated on the Design Division’'s

on-|ine manuals.

1. Edge Condition I: Most vehicles are able to traverse an edge condition

2. Distance "X" is to be the maximum practical under with a slope rate of (3 to 1) or flatter. The slope must be constructed with

job conditions. Two feet minimum for high speed conditions. a compacted material capable of supporting vehicles.
Distance "Y" is the lateral clearance from edge of travel
lane to edge of dropoff. Distance "Z" does not have a minimum. 2. Edge Condition II: Most vehicles are able to traverse an edge condition
C. . . . . with a slope between (2.99 to 1) and (1 to 1) so long as "D" does not Engineer’s Seal o2 Traffic
3. In S]ddu-hc:n +$‘+he foc-rgrs 002$|d§:ed+[n +hs gLIJcljdte)l Ines,l 4 exceed 5 inches. Under-carriage drag on most automobiles will occur é Safety
each construction zone drop-oTt Situation shou € danalyze when "D" exceeds 6 inches. As "D" exeeds 24 inches, the possibilit i Division
individual ly, taking into account other variables, such as: traffic mix, for rollover is greater in most vehicles. ! 4 ITexas Department of Transportation Standard
posted speed in the construction zone, horizontal curvature, and the ©2022
practical ity of the treatment options. 3. Edge Condition IIl: When slopes are greater than (1 to 1) and where "D" is
L. . . L . . greater than 2 inches, a more difficult control factor may exist for some vehicles
4, Tr.1e conditions for mgﬂco‘rmg the us.e of p95|+|ve or Qro+§c+|ve bgrruers are if not properly +reo+(,ad. For example, where "D" is greater than 2 inches and up ! TREATMENT FOR VAR IOUS
glven by Zone—5'orjd Figure-1. Troff|c3 barriers are primarily applicable for to 24 inches different types of vehicles may experience different steering EDGE CONDI T IONS
high speed conditions. Urban areas with speeds of 30 mph or less may control at different edge heights. Automobiles might experience more steer ing
have a lesser need for signing, delineation, and barriers. Right-angled edges, control differential when "D" is greater than 2 inches and up to 5 inches.
however, with "D" greater than 2 inches and located within a Iateral offset of Trucks, particularily those with high loads, have more steering control differen-
6 feet, may indicate a higher level of freatment. tial when "D" is greater than 5 inches and up to 24 inches. When "D" exceeds
. L. . 24 inches, the possibility of rollover is greater for most vehicles.
5. If the distance "Y" must be less than 3 feet, the use of a positive barrier may Fites | edgecon. dgn o [ca [ow e
not be feasible. In such a case, consider either: 1) narrowing the lanes to 4, Milling or overlay operations that result in Edge Condition IIl should not be in ‘ ©TxD0T  August 2000 conT [sect 408 HIGHWAY
a desired 11 to 12 feet or 10 foot minimum (see CW20-8 sign), or 2) provide place without appropriate warning treatments, and these conditions should not REVISIONS 0002/06| 062 TH 10
an edge slope such as Edge Condition I. be left in place for extended periods of time. Date 1/11/2022 e o1sT CounTY SHEET NO.
> ELP HUDSPETH 37




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:
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SUMMARY OF LARGE SIGNS
GALVAN1ZED
stRucturaL | DELLED
BACKGROUND | SIGN SIGN REFLECTIVE | o ¢y STEEL
COLOR DESIGNATION SIGN DIMENSIONS|  SHEETING .
(LF) | 24" DIA,
Size @ @ (LF)
Orange G20-7T .g‘sk’ié 96" X 48" | Type B or Cg 32 A A| A A
I ! ! o 620-71 e e .y o
range <BRAKE 192" X 96" | Type By or Cg 128 wex18 |16 [17 12

A See Note 6 Below

& I & Work . H Work s i DEPARTMENTAL MATERIAL SPECIFICATIONS
Area o Area e LEGEND
R (oee Noge 31 N (see Note 3) PLYWOOD SIGN BLANKS DMS- 7100
| =& | Sign ALUMINUM SIGN BLANKS DMS-7110
. | Large Sign SIGN FACE MATERIALS DMS-8300
I I I <P | Traffic Flow
COLOR USAGE SHEETING MATERIAL
ORANGE |BACKGROUND TYPE B, OR TYPE Cp
! | | BLACK |LEGEND & BORDERS| NON-REFLECTIVE ACRYLIC FILM

GENERAL NOTES

1. See BC and SMD sheets for additional sign support details.
| I I 2. Sign locations shall be approved by the Engineer.

3. For projects more than two miles in length, Give Us a BRAKE signs should be
I I repeated halfway through the project. The Give Us a Brake (CW21-1T) may be
I used for this purpose.

4. Work zone speed |imits are sometimes used in conjunction with GIVE
I I I US A BRAKE signing. See BC(3) for locotion and spacing of construction
speed zone signing when required.

I I 5. Give Us a Brake (CW21-1T) signs and supports shall be considered
I subsidiory to Item 502, "Barricades, Signs and Traffic Handling."
ke [ S i [ S E— i
- Lot igns - Dot igns 6. The 96" X 48" Working For You Give Us A BRAKE (G20-7T) may use o 1/2" or 5/8"
I I I plywood substrate or 0.125" aluminum sheeting substrate aond may be supported by two

4" x 6" wood posts with drilled holes for breakaway as per BC(5) and will be
subsidiory to Item 502.

| b1e R o'a

7. The Working For You Give Us A BRAKE (G20-7T) 192" X 96" sign shall be paid for
under the following specification items:

& I[tem 636 - Aluminum Signs
I I BRAKE I Item 647 - Large Roadside Sign Supports ond Assembl ies.
G20-7T CW21-1T Item 416 - Drilled Shaft Foundations
96" X 48" (See Note 6) 48" X 48"
] 1 or 1 8. All signs shall be constructed in accordance with the details found in the "Standard
¥192" X 96" Highway Sign Designs for Texas," latest edition. Sign details not shown in this manual
(Optional- See Note 7) shall be shown in the plans or the Engineer shall provide a detail to the Contractor

before the sign is manufactured.

DIVIDED HIGHWAY UNDIVIDED HIGHWAY

SIGNS ARE SHOWN FOR ONE DIRECTION OF TRAVEL ) l - Traffic
I . vision”
exas Department of Transportation Standard
WORK ZONE
% When the optional larger WORKING FOR YOU GIVE US A BRAKE (G20-7T) “GIVE US A BRAKE "
192" x 96" sign is required, the locotions shall be noted SIGNS
elsewhere in the plons.

WZ(BRK)-13

FILE: wzbrk-13, dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
© TxDOT August 1995 CONT [SECT JoB HIGHWAY
REVISIONS 0002 06 062 IH 10
6-96 5-98 7-13 DIST COUNTY SHEET NO.
8-96 3-03 ELP HUDSPETH 32
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WORK ZONE SHORT TERM PAVEMENT MARKINGS DETAILS WORK ZONE SHORT TERM PAVEMENT MARKINGS PATTERNS

No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

20° +6" — Type Y-2 0
. ..LLT 0 mf/ 0 NDOT 0
DOUBLE TABS 4" to 12 . 0 —_ NOT |Rr4-1
NO-PASSING 2 Ra-1 [PASS | 4= |pass
LINE TAPE 4 to 12"L_ — 4 — <:|
r B " T& Yell -— -— -— _— — — - - - I ] ] ] I ] I ] ] ] ] noo ooo
SOLID — 207:6" ellow 4.5 :6"f—f - == — —k [ i mmm&
LINES 20 26" oo 12 o W > Yellow > Type V-2
SINGLE TABS - i 0“ 0
NO-PASSING LINE . I'\ PASS TAPE |.\ PASS TABS
or CHANNEL IZATION TAPE — + — — WITH (ﬂl?é
LINE k— 20716" —f \ b 4.5 s6" CARE | ca-2 Ra-2

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

PR Type Y-2 or W
H 40" +1 *ﬁ
BROKEN TABS n0o 00O ooo T ite <& Tyoe W
a3 ]
LINES " Ak e —

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
{1;5{}

TAPE — + — — <p
(FOR CENTER LINE
OR LANE LINE) b 4071 \ b 4.5 6"

Yellow or White

TABS m ol

F444712116"444% F“‘% 33" Type W
WIDE DOTTED oo DBl Do [u; %

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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DATE
FILE

0 R A N N ] 10 0 i i i
- a s 8 3 = . - - - iy 00 00 00 00 00 0D 0 0 W D i
LINES " o &> N 3 q ,
12 N L 7 ]
(FOR LANE DROP LINES) TAPE - - - S Wide Dotted Lines Wide Dotted Lines 0
F444712'15"444% 3 J 30 43" White Type W Wide Gore Markings Wide Gore Markings
TAPE TABS
I B LANE LINES FOR DIVIDED HIGHWAY
m 0L, 57 xm
TABS 0 oY - m <5 <p
WIDE GORE - - . - - - 000 000 UL I 100 100 100 100
MARK INGS 2 e < Type W 7 <
- -\ - - - - - - - - - - 1 0 0 0 0 0 1 1 0 1 0 0 0 0 0
TAPE e - - - - - - - ;- I 1 1 0 0 0 I I 0 I m;m 0 0 1
e 20726" — 4.5 16"k WhHe/ o> Yellow 2> Type Y-2
= — U e — - UL U U 0 oo i 100 i
White #:> A
o> Type W

NOTES: TAPE TABS

1. Short term pavement markings may be prefabricated markings (stick down tape) or temporary flexible-
reflective roadway marker tabs unless otherwise specified elsewhere in plans. LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS

2. Short term pavement markings shall NOT be used to simulate edge |ines.

3. Dimensions indicated on this sheet are typical and approximate. Variations in size and height may occur be- <:h <3j
tween markers or devices made by monufacturers, by as much as 1/4 inch, unless otherwise noted. - - Wnite - = - - 000 100 P 000 000 100 o i

4, Temporary flexible-reflective roadway morker taobs will require normal maintenance replacement when used on re <:h Type W <:ﬁ
roadways with an ADT per lane of up to 7500 vehicles with no more thon 10% truck mix. When roadways exceed - - - - - - - - - 0 0 0 0 0 0 0 0 0 0 0 i I i 1]
these values, additional maintenance replacement of devices should be planned. — - - - - 000 100 100 00 000 T 100 ) 000 00

. . Yell e Y-

5. No segment of roadway open to traffic shall remoin without permonent pavement markings for a period greater - - - - ellow - 100 000 100 101 100 yp[ﬂmm 101 101
than 14 calendar days. The Contractor will be responsible for maintaining short term pavement markings until - - - - - - - - - I I I I I 0 I I I I I I 0 I I
permonent pavement markings are in place. When the Contractor is responsible for placement of permanent ¢:> ¢:>
pavement markings, no segment of roadway shall remaoin without permonent pavement markings for o period i - - - -
greater than 14 calendar doys unless weather conditions prohibi+ placement. Permonent pavement markings shall White 7 q:@m 100 Pa oo oo 1o o oo
be placed as soon as weather permits. E‘,> Type W

6. For two lane, two-way roadways, DO NOT PASS signs shall be erected to mark the beginning of sections where TAPE - TABS
passing is prohibited and PASS WITH CARE signs shall be erected to mark the beginning of sections where Two wAY LEFT TURN LANE
passing is permitted. Signs shall be in accordance with the "Texas Manual on Uniform Traffic Control Devices"

(TMUTCD) ond may be used to indicate the limits of no-passing zones for up to 14 calendar days. Permanent Raised T v~ Removable If roised pavement markers ore used to supplement REMOVABLE .
pavement morkings should then be placed. Pavement 7///// / ‘f Szegr;er:?m short term markings, the markers shall be applied to the top §® Opz;’afggns

7. For low volume two lane, two-way roadways of 4000 ADT or less, no-passing |ines may be omitted when approved Marker T Marking (Tape) of the tape at the opproximo're_mid length of the tape. This ITexas Department of Transportation Division
by the Engineer. DO NOT PASS and PASS WITH CARE signs shall be erected (see note 6). 2L allows an easier removal of raised maorkers and tape. P: P Standard

8. For exit gores where a lane is being dropped ploce wide gore morkings or retroreflective channelizing
devices 1o guide motorist through the exit. [f channelizing devices are to be used it should be PREFABRICATED PAVEMENT MARKINGS
noted elsewhere in the plans. One piece cones are not allowed for this purpose. 1. Temporary Removable Prefabricated Pavement Markings shall meet the requirements of DMS-8241. WORK ZONE SHORT TERM

TEMPORARY F REF T ROADWAY MARKER TA (TABS) 2. Non-removable Prefabricated Pavement Markings shall meet the requirements of either DMS-8240

EMPO LEXIBLE, EFLECTIVE ROADW M E BS BS "Permanent Prefabricated Pavement Markings" or DMS-8243 "Temporary Costruction-Grade PAVEMENT MARKlNGS

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

. . s . 1. All rai nt markers used for work zone markings shall meet the requirements of
2. Tabs shall meet requirements of Departmental Material Specification DMS-8242. Ltem g_ur;ed"gg\llgrgg PAVEMENT M:RKERS" Oxd DMS- 4200 'ng qui wz (STPM) - ] 3
9 .

3. When dry, tabs shall be visible for a minimum distance of 200 feet during normal daylight hours and when FILE: wzstpn-13. don one TxDOT |cks TxDOT | ows Tx0OT | cks TxDOT
i1luninated by automobile low-beam head |ight at night, unless sight distance is restricted by roadway DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS) & MATERIAL PRODUCER LISTS (MPL) I mmrrar v oo ‘ o ‘ HIG\HWM
geometrics. 1. DMSs referenced above can be found along with embedded |inks to their visTowe 0002 06 062 " 10

4. No two consecutive tabs nmor four tabs per 1000 feet of line shall be missing or fail to meet the visual respective MPLs at the following websife: ) o '3'_3-; Py ooty p—
per formance requirements of Note 3. http://www.txdot.gov/business/contractors_consultants/material_specifications/default.htm 3 ELp HUDSPETH 33
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/—Concrete Barrier
/

B < B < <
<
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LEGEND

Type 3 Barricade

Channelizing Devices

Trailer Mounted Flashing Arrow Board

+aiﬂ>fﬂ

Sign

ility for the conversion

TxDOT assumes no responsi

NANN N Safety glare screen
E:> E i B i DEPARTMENTAL MATERIAL SPECIFICATIONS
— PR — — : R Work Ares - .. ° ) SIGN FACE MATERIALS DMS-8300
(] y - a
|::> ..' E DELINEATORS AND OBJECT MARKERS DMS-8600
(]
(]

. o =9 MODULAR GLARE SCREENS FOR HEADL IGHT BARRIER DMS-8610
—utD
NOTES:
1. Length of Safety Glare screen will be specified elsewhere in the plans. Only pre-qualified products shall be used. A copy of

the Compliant Work Zone Traoffic Control Devices List"

2. The cumulctive nominal length of the modulor sofety glore screen units BARRIER DEL INEAT ION WI TH MODULAR GLARE SCREENS CWZTCD) describes pre-qualified products and their sources

shall equal the length of the individual sections of temporary concrete . .
traffic barrier on which they are installed so the joint between barrier ond may be found at the following web oddress:
sections will not be spanned by any one safety glare screen unit.

http://www.txdot.gov/business/resources/producer-list.html

3. Screen Panel/blades will be designed such that reflective sheeting conforming
with Departmental Material Specification DMS-8300, Sign Face Materials,
Type B or C Yellow, minimum size of 2 inches by 12 inches can be attached
to the edge of the panel/blade. The sheeting shall be attoched to one
glare screen panel/blade per section of concrete barrier not to exceed a
spacing of 30 feet. Barrier reflectors are not necessary when panel/blades
are installed with reflective sheeting as described.

4. Payment for these devices will be under stotewide Special Specification
"Modular Glare Screens for Headlight Barrier."

5. This detail is only intended to show types of locations where Glare
Screens would be appropriate. Required signing and other devices shall
be as shown elsewhere in the plans.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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Refer to applicable
lT BC ond/or TCP e B

sheets for approach P

requirements. s <=
Centerline i &
0 <= \ aa w \ \ QZ'\" > =
L1} @ % % @ L L} LLJ @ % @ [ L)
> g > >
5
P NNy Ny = S A A A A —
Lo
500 Max. - See Notes 2 & 3 32 See Notes 2 & 3 NOTES:
[
~ -0 N . . .
) ) ) 1. When two-lane, two way traffic control must be maintained on one
roadway of a normally divided highway, opposing traffic shall be
separated with either temporary troffic barriers, chonnelizing
devices, or a temporary raised island throughout the length of
the two way operation. The above Typical Application is intended
N N N N N to show the appropriate application of channelizing devices when
. \ 0 . 0 . they are used for this purpose. This is not a traffic control
Opposing Channel izing Tppofsfl_ng Tprpofsfl'rlg Channelizing plan. [f this detail is to be used for other types of roads or
Traffic Devices (See r|_°0ne'° Loone' Devices (See applications, those locations should be stated elsewhere in the
_Lo_ne Note 5} - . it Note 5) plaons.
Divider Divider Divider o
® raffic
AZ. Spacc-_: devices according to the Tcngen-!- Spacir'wg shown on the Device ;’ Operations
Spacing table on BC(9) but not exceeding 100'. ITexas Department of Transportation sDt’a‘;lrﬂggd

3. Every fifth device should be an OTLD except when spaoced closer to
accommodate an intersection. An OTLD should be the first device on

VERTICAL PANELS & OPPOSING TRAFFIC LANE DIVIDERS (OTLD) each side of intersecting streets or roads. TRAFF[C CONTROL PLAN

SEPARATING TWO-WAY TRAFFIC ON NORMALLY DIVIDED HIGHWAYS 1 levices will be reauired in order Jo maintain fhem I Ieir Droper: TYPICAL DETAILS

position should be noted elsewhere in the plans.

5. Chonnelizing devices are to be vertical panels, 42" cones or tubular

markers that are at least 36" tall. Tubular markers used to separate
traffic should have a rubber base weighing at least 30 pounds. wz (TD) - ] 7
Tubular markers that are 42" tall or more shall have four bands of
reflective moterial as detailed for 42" cones on BC(10). Tubular morkers FILE: wztd-17. dgn oN: TxDOT \m:TxDOT\Dw: TXDOT | cks TXDOT
less thon 42" but at least 36" tall shall have three bands of 3" wide ©Tx00T  February 1998 ConT |sect 108 HIGHWAY
white reflective material spaced 2" apart. Reflective material shall REVISTONS 0002 06 062 IH 10
meet DMS-8300, Type A. 4-98  2-17
3_03 DIST COUNTY SHEET NO.
7-13 ELP HUDSPETH 34
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No warranty of any

TxDOT assumes no responsibility for the conversion

| DEPARTMENTAL MATERIAL SPECIFICATIONS

PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
TEMPORARY (REMOVABLE) PREFABRICATED PAVEMENT MARKINGS | DMS-8241
cws-11 SIGN FACE MATERIALS DMS-8300

X
| | COLOR USAGE SHEETING MATERIAL
*See Table 1 ORANGE BACKGROUND TYPE BFL OR TYPE CFLSHEETING

BLACK LEGEND & BORDERS | ACRYLIC NON-REFLECTIVE SHEETING

GENERAL NOTES

1. If spalling or holes occur, ROUGH ROAD (CW8-8) signs should be placed in
advance of the condition and be repeated every two miles where the
condition persists.

Area where Edge
Condition exists

Area where Edge
Condition exists

% See 2. UNEVEN LANES (CW8-11) signs shall be installed in odvance 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) stondard shall be installed if yellow centerlines separaoting two

way traffic are obscured or obliterated. Repeat NO CENTER LINE signs
every two miles where the center |ine morkings ore not in place. The signs
ond markings shall remain in place until permanent pavement markings are
. instal led.
X "X" distonce X "X dist
(See Note 4) ' STance 4, Signs shall be spaced at the distances recommended as per BC standards.
(See Note 4)
S Table 1 5. Additional signs may be required as directed by the Engineer. Signs shall
o ee lable remain in place until final surface is opplied. Signs shall be considered
= == AL\R\\\\\\ subsidiary to Item 502 "BARRICADES, SIGNS AND TRAFFIC HANDLING. "
_‘\\\\\\\ 6. Signs shall be fabricated and mounted on supports as shown on the BC
standards and/or listed on the "Compliant Work Zone Traffic Control Devices”
A A A list.
7. Short term markings shall not be used to simulate edge Iines.
cwa-11 8. All signs shall be constructed in accordance with the details found in

UNEVEN LANES CWB11 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 stondard is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

9:43:10 AM
FILE: C:\Users\RRAMIRE3\Desktop\TCP Stondaords\wzul-13.dgn

DATE: 4/5/2022

Edge Condition Edge Height (D) % Warning Devices

/7ﬁ M | | Less than or equal to:
14" (maximum-planing) Sign: CW8-11

C> 12" (typical-overlay)

x | | ;; D Distance "D" may be a maximum of 1 1/4 " for planing

cws-12 operations and 2" for overlay operations if uneven
lanes with edge condition 1 are open to traffic
after work operations cease.

"X" distance
(See Note 4) @) >3
t ot 1
A Cent D .
L?gg méii;ggs enter égﬁgi¥?§;eei?g$s Less than or equal to 3" Sign: CW8-11
% See Table 1
@ " to 374"
% Distance "D" may be o maximum of 3" if uneven Ianes
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
A;§§§‘7® Traffic
y vision”
X X “x* distance TRAFF [C CONTROL DURING PLANING, I Texas Department of Transportation Standard
(See Note 4) OVERLAY AND LEVEL ING OPERATIONS
o gierance | ARE SHOWN ELSEWHERE IN THE PLANS.
X (See Note 4) V =Sa =l SIGNING FOR
MINIMUM WARNING SIGN SIZE UNEVEN LANES
G G | @ w811 Conventional roads 36" x 36"
w2 cws-11 i Freeways/expressways . .
divided roadways " | 48" x 48 WZ (UL) -1 3
CW8-12 FILE: wzul-13. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
NO CENTER LINE UNEVEN LANES e foa o8l oz | Th 10
TWO LANE CONVENTIONAL ROAD DIVIDED ROADWAY v 2 8 T
T




9:40: 49 AM
FILE: M:\0002-06-062\4-DESIGN\Miscel |aneous\Rack Em Files\RTL\Roadway\MISC. ROADWAY Details_AF_1_- Copy (2}.dgn

DATE: 7/7/2022

MATCH EXISTING
PAVEMENT

MILL & OVERLAY EXISTING PAVEMENT

200’ 200"
TRANSITION TRANSITION

BACK OF GORE

EXIT RAMP \I

p : é g ROADWAY é g

FREEWAY

« : | . | V : N_BEGINING OF PROJECT I END OF PROJECT 474
' TYPICAL DETAIL FOR ROADWAY

TYPICAL EXIT RAMP DETAIL

OVERLAY WITH NO CURB

MATCH EXISTING PROPOSED OVERLAY PROPOSED OVERLAY
PAVEMENT

200° FOR MAINLANES OR 100’ FOR RAMPS . . 200° FOR MAINLANES OR 100’ FOR RAMPS
: -— S S —
N 0" TO 2" PLANING = = 0" TO 2" PLANING )
- MATCH ExISTING |TEM 354-6002 "" "” ITEM 354-6002  \iarch EXISTING N
w ROAD ELEVATION ROAD ELEVATION —¢
AI‘ J - - \ . %

L PROPOSED PLANING PROPOSED PLANING —/

EXISTING EXISTING PAVEMENT EXISTING PAVEMENT EXISTING
EQ(I:_KI_ SZMSORE PAVEMENT PAVEMENT
= TRANSITION DETAIL SECTION "A-A" TRANSITION DETAIL SECTION "B-B"
—  FREEWAY
TYPICAL ENTRANCE RAMP DETAIL " 10
OVERLAY WITH NO CURB MILL & OVERLAY
4_:“*1)}‘.\,}\}“ ROADWAY
°°°°°°°°°° A
NOTES: ’;'3 * I u,.
| %%
1. TAPER MILLING AND OVERLAY OPERATIONS TO MATCH EXISTING v AN G i) MngEli_k?Ngous
PAVEMENT GRADE ELEVATION AT BEGINING AND AT THE END OF THE g e L
PROJECT LIMIT. §orrro I EBIENE send
4<; 108338 ot
2. MATCH EXISTING ROADWAY CROSS SLOPE AND OUTSIDE EDGE OF B ¢ 0. TS sueer 1 of 3|
PAVEMENT. Wil ICENSEV AN -
W SiaL 68 = o
3. BOTH PLANNING AND OVERLAY OPERATIONS SHALL BEGIN TAPERING A et 4 Texas Department of Transportation

FROM BACK OF GORE TO MATCH EXISTING PAVEMENT.

CONT SECT JOB HIGHWAY

/w\g:m%wkauwz{ PE. 7/7/2022 foooz | 06 | os2 IH 10

ELP HUDSPETH, ETC. 36




9:42:18 AM
FILE: M:\0002-06-062\4-DESIGN\Miscel |aneous\Rack Em Files\RTL\Roadway\MISC. ROADWAY Details_AF_1_- Copy (2}.dgn

DATE: 7/7/2022

METAL BEAM

TAPERED HMAC OVERLAY EDGE OF SHOULDER GUARD FENCE
< (LENGTH VARIES) > p;/—-RAIL
, ) EDGE OF TRAVEL LANE
< 50 50 =]
MATCH 3-1/4" TRANSITION MATCH SURFACE TRANSITION
OVERLAY TREATMENT GRADE C<— MB:GCF: MATCH SURFACE E 0" TO 2"
N TREATMENT GRADE MICRO-MILL MILL
0O 0o 0 0 0 0 0 o) o) 0 0 0y OVERLAY—\
MATCH 3-1/4" 3-1/4"
SHOULDER MATCH 3 o s e T E N =
S L________ ______________ L
o - o - - - - - - - C_ - - - - - - - 3-1/4"
- EXISTING SMA & TBWC
ROADWAY G ASPH. CONC. PAV.
SECTION C-C
TYPICAL SHOULDER DETAILS FOR AREAS ADJACENT TO M.B.G.F. SECTION C-C NOTE:
1. TBWC OVERLAY ON SHOULDER TO BE TAPERED AT EDGE OF
PAVEMENT ONLY FOR THE LENGTH OF THE M.B.G.F PLUS
TRANSITIONS.
2. TAPER AT THE EDGE OF PAVEMENT WILL ALSO APPLY TO CONCRETE
TRAFFIC BARRIERS.
PROP. MILL & PROP. MILL &
SMA' & TBWC SMA" & TBWC
A 200’ PROPOSED 0" TO 1" MILL & 3/4" TWBC 200" A,
MILLED AREA MILLED AREA
/ PRIOR TO/OR
AFTER BRIDGE AFTER BRIDGE

: ﬁ T E S R
" OVERLAY. - . OVERLAY - ok TN,
" OVERLAY “* OVERLAY- ", o =Y,

BRIDGE DETAIL - icn sie %

2
7 7
to:. 108338 4
MILL & INLAY AT BRIDGE APPROACHES W, Q.
‘\Q}..{QENS.E.- N
\‘S\IQ{‘\ALKE".-
3-1/4" 200° 200" 3-1/4" /W\QN g&u P_E. 71712022
SMA & TBWC 0" TO 2" PLANING L 374" 374" J 0" TO 2" PLANING = SMA & TBWC
ITEM 354-800Z  \\\1cH EXISTING MATCH EXISTING |1EM 354-6002
| ROAD ELEVATION ROAD ELEVATION V
IH 10
A 1
A7 N T4 MILL & OVERLAY
f \ ROADWAY
J PROPOSED MILLING — L PROPOSED MILLING k
EXISTING PAVEMENT EXISTING PAVEMENT MISSEIfk?NEOUS
EXISTING CONCRETE EXISTING CONCRETE L
SECTION D-D SECTION E-E T S SHEET 2 OF 3§
3“ ©2022
OVERLAY DETAIL OVERLAY DETAIL lTexasDepartmentofTransportation
0002 | 06 062 IH 10
ELP HUDSPETH 37 '




TACK COAT‘A\ =<

LEGEND

— [ ] overLay
7700 PLANING

1 om0
-

w9

(DEPTH=6") A
T D-GR HMA TY-B PG 64-22 (EXEMPT) * )
/ (AN 1+ MICRO MILLING
PRIME COAT — 7l *
EXISTING PAVEMENT PRIME COAT

PRIME COAT (AE-P)

FLEXIBLE PAVEMENT REPAIR DETAIL

1. EXACT LOCATIONS MUST BE VERIFIED WITH
THE ENGINEER. QUANTITIES WILL BE ADJUSTED
AS DIRECTED BY THE ENGINEER.

2. PROVIDE MATERIALS OF TYPE AND GRADE AS
SHOWN BELOW AND IN ACCORDANCE WITH ITEM
3076, "EXEMPT PRODUCTION" THE FOLLOWING
DATA IS FOR CONTRACTOR’S INFORMATION
ONLY AND WILL BE SUBSIDIARY TO ITEM 351,
"FLEXIBLE PAVEMENT STRUCTURE REPAIR."

D-GR HMA TY-B PG 64-22 (EXEMPT),1IN=110 LBS/SY
PRIME COAT (AE-P)=0.15 GAL/SY
TACK COAT(TRAIL)=0.15 GAL/SY

3. CONTRACTOR TO PROVIDE CLEAN SAW-CUT EDGES.

4. PLACE 6" OF PROPOSED MIXTURE AND COMPACT TO
REQUIRED DENSITY. MATCH THE EXISTING PAVEMENT
SURFACE ELEVATION. 0N
= > \

9:42:42 AM
FILE: M:\0002-06-062\4-DESIGN\Miscel |aneous\Rack Em Files\RTL\Roadway\MISC. ROADWAY Details_AF_1_- Copy (2}.dgn

DATE: 7/7/2022

I'.-... ....................... :..."
3, " MIN. 49, 108338 o7
TUDINA T DETA T K
n n : s ........ --
Y, " MIN. RIDING SURFACE LONGITUDINAL "WEDGE" JOINT DETAIL NOTES COLONKL EX
/ 1. CONSTRUCT LONGITUDINAL JOINTS BY TAPERING THE SURFACE TREATMENT MAT.
/ / : J; PE 71712022
2. EXTEND THE TAPERED PORTION BEYOND THE NORMAL PAVING LANE WIDTH TO ’1$¥F* a1k
SECOND MAT FIRST MAT AVOID JOINTS AND TAPERS IN THE WHEEL PATH.
"CONF INED" ~Z " UNCONF INED"
EDGE EDGE 3. CONSTRUCT THE TAPERED PORTION OF THE MAT USING A STRIKE OFF DEVICE IH 10
o INION THAT WILL PROVIDE A UNIFORM SLOPE AND WILL NOT RESTRICT THE
N // MAIN SCREED. MILL & OVERLAY
4. COMPACT THE TAPER USING A PNEUMATIC ROLLER OR A STATIC WHEEL ROLLER ROADWAY
VILLED SURFACE / WITHOUT DAMAGING THE NOTCH.
5. APPLY TACK COAT TO THE IN-PLACE TAPER BEFORE PLACING THE ADJACENT MAT. MISCELLANEOUS
DETAILS
n n 6. FINAL DENSITY REQUIREMENTS FOR THE ENTIRE PAVEMENT INCLUDING THE
LONGITUDINAL "WEDGE"™ JOINT DETAIL TAPERED AREA WILL REMAIN UNCHANGED.
N. T.S.
7. THE ENGINEER MAY WAIVE THE TAPERED JOINT REQUIREMENTS. = EE———
8. FULL PAVING OF ALL LANES AND SHOULDERS BY THE END OF EACH M 7oxas Department of Transportation
DAY'S PRODUCTION WILL REQUIRE A TAPERED JOINT. cow_[seer | s oy
0002 | 06 062 IH 10
ELP HUDSPETH 38 l




NO WARRANTY OF ANY KIND [S 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 1S GOVERNED BY THE "TEXAS ENGINEERING PRACTICE ACT".

DISCLAIMER:

FILE: C:\Users\RRAMIRE3\Desktop\RESE Traffic\STANDARDS\Roadway Standards\gf3119. dgn

DATE: 4/5/2022

6"X 8"X 14" NOTE: TOENAIL WITH ONE 16D GALV. NAIL GENERAL NOTES

TREATED WOOD BLOCK
g« | BETWEEN BOLT READ TO PREVENT BLOCK ROTATION. 1. THE_TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL BE AS SHOWN
<& | RND RAIL ELEMENT IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE SHOWN IN THE PLANS OR AS DIRECTED BY THE
%" BUTTON HEAD POST BOLT ‘ ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE WITH [TEM 445, "GALVANIZING.®
AND NUT WITH 5" WASHER )
(SEE GENERAL NOTE 3). B J 7"
¥a" DIA. HOLE 30
POST & BLOCKOUT .

2. RAIL ELEMENTS SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE" EXCEPT AS
MODIFIED IN THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF 25°- 0", OR 12'- 6"
(NOM.) LENGTHS. RAIL ELEMENTS MAY HAVE SLOTTED HOLES AT 3‘'-1 !'4" C-C OR 6'-3" C-C. A SPECIAL
LENGTH OF RAIL MAY BE MANUFACTURED TO ACCOMMODATE THE DOWNSTREAM ANCHOR TERMINAL (DAT) AND THE
TRANSITION SECTIONS OF GUARDRAIL.

k

WooD
STEEL

3. BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND SHALL BE OF
SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND %" WASHER (FWC16q)
AND NOT MORE THAN 1" BEYOND IT. TRIM REMAINING BOLT LENGTH TO MEET REQUIRED LENGTH.

o o
FRONT SLOPE VARIES
BREAK  \["27-0" TvP |

=77

4. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445, "GALVANIZING. "

AP N "
6" x 8" X 68 FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.

ROUND WOOD POST ONLY

LENGTH 72" (TYP) CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.

- 6. THE LATERAL APPROACH TO THE GUARD FENCE, SHALL HAVE A MAXIMUM SLOPE OF 1Vi10H.

EDGE OF SHOULDER ‘
OR WIDENED CROWN. I
NOTE: |
I
I

(WOOD)

|
|
|
|
|
|
7. IF SHOWN ELSEWHERE IN THE PLANS OR AS DIRECTED BY THE ENGINEER, THE GUARD FENCE MAY BE FLARED
‘\ _ WOOD BLOCK TO ROUTED WOOD BLOCK AT B RATE OF 280 R FLATTER,

% RECTANGULAR WOOD POST TO I-BEAM STEEL POST
7 8. UNLESS OTHERWISE SHOWN IN THE PLANS, GUARD FENCE PLACED IN THE VICINITY OF CURBS SHALL BE

Ory POSITIONED SO THAT THE FACE OF CURB IS LOCATED DIRECTLY BELOW OR BEHIND THE FACE OF THE RAIL.

WOOD BLOCK TO RAIL PLACED OVER CURBS SHALL BE INSTALLED SO THAT THE POST BOLT [S LOCATED APPROXIMATELY 25
INCHES ABOVE THE GUTTER PAN OR EDGE OF SHOULDER.

TYPICAL POST PLACEMENT ROUND WOOD POST

NOTE: ¥ % "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. 9. APPLICATIONS IN SOLID ROCK ARE ONLY ALLOWED WITH STEEL POSTS. IF SOLID ROCK 1S ENCOUNTERED

WITHIN O TO 18" OF THE FINISHED GRADE, DRILL A 24" DIA. HOLE, 24" INTO THE ROCK. IF SOLID ROCK
MBGF LENGTH OF NEED (L) y 1S ENCOUNTERED BELOW 18", DRILL A 12" DIA. HOLE, 12" INTO THE ROCK OR TO THE STANDARD EMBEDMENT

DEPTH, WHICHEVER MAYBE LESS. ANY EXCESS POST LENGTH, AFTER MEETING THESE DEPTHS, MAY BE FIELD

25 - " CUT TO ENSURE PROPER GUARDRAIL MOUNTING HEIGHT. BACKFILL WITH COARSE AGGREGATE MATERIAL.

RAIL ELEMENT
6'- 3" 6'- 3" 6'- 3" 6'- 3"

(SEE GENERAL NOTE 14 FOR
RAIL HEIGHT MEASUREMENT)

40" (STEEL)
(NOMINAL LENGTH)-5"-8"
(NOMINAL LENGTH)-6’-0"

36"

10. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.

11. SPECIAL FABRICATION WILL BE REQUIRED AT INSTALLATION LOCATIONS HAVING A CURVATURE OF LESS
THAN 150 FT. RADIUS.

== 12. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE REQUIREMENTS
= = — — — — == - OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD FENCE" MAY BE
31" DIRECTION OF TRAFFIC SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION, TXDOT MAINTAINS A
MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING TO DMS-7210 ONLY PRODUCERS
FINTSHED GRADE ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.

13. FOR THE LOW FILL CULVERT OPTION, POSTS LOCATED PARTIALLY OR WHOLLY BETWEEN PRECAST BOX CULVERT

|
" POST !
36 Woob - POS | UNITS, THE USE OF A CAST-IN-PLACE CONCRETE CLOSURE BETWEEN BOXES IS REQUIRED. THE LENGTH OF THE
|
|

| (|
| (|
| " (|
I 40" STEEL POST [ CAST-IN-PLACE CONCRETE CLOSURE SHALL ACCOMMODATE THE PLACEMENT OF THE LOW FILL CULVERT OPTION.
I I GUARDRATIL SEE CONCRETE CLOSURE DETAILS ON BRIDGE STANDARD SCP-MD.

- 12" (TYP)

Ay s
i

ELEVATION BLOCK 1" X 1 4" 14. GUARDRAIL HEIGHT MEASUREMENT: WHEN THE GUARDRAIL IS LOCATED ABOVE PAVEMENT, MEASURE THE HEIGHT
18" MIN ~SLOTTED HOLES FROM THE PAVEMENT TO THE TOP OF THE W-BEAM RAIL. WHEN THE GUARDRAIL IS LOCATED UP TO 2 FT. OFF

MID-SPAN RAIL SPLICE
, . [~ ; . OF THE EDGE OF PAVEMENT OR FOR A PAVEMENT OVERLAY, USE A 10-FOOT STRAIGHTEDGE TO EXTEND THE
SHOWING A 25- 0" SECTION OF W-BEAM RAIL. (SEE GENERAL NOTE 2) o Té K PAVEMENT/SHOULDER SLOPE TO THE BACK OF RAIL, MEASURE FROM THE BOTTOM OF STRAIGHTEDGE TO THE TOP
9

7 B A |i2- OF RAIL. FOR GUARDRAIL LOCATED DOWN A 10:1 SLOPE, MEASURE FROM THE NOMINAL TERRAIN.

26" - Yo" L,
¥ e e IR
SLOTTED HOLES AT &'-3" C-C *DbOST (S) MAY REQUIRE FIELD Ve T 9 L1 %"
OR 3'-1 4" C-C "Rayey! TRy
3 -1 Yyt MODIF ICATION TO ENSURE PROPER \

— | &

¥
avey | GUARDRAIL HEIGHT. N-W6 X 9 OR W6 X 8.5 STEEL POST CONNECTION TO
| | | STEEL POST CULVERT SLAB (USE WHEN THERE

) "
I V" 9" MIN. FILL DEPTH Y IS LESS THAN 36" COVER OVER NOTE: TRANSISTIONS TO BRIDGE RAILS OR TRAFFIC BARRIERS.
‘ AL 12 Yo" CULVERT SLAB BN N CULVERT SLAB). SEE GF (31)TL3 TR STANDARD FOR HIGH-SPEED TL-3 TRANSITIONS.
o s N\ AL 7T 127x 127x Y SEE GF (31)TL2 TR STANDARD FOR LOW-SPEED TL-2 TRANSITIONS.
5 5 & N J MﬂASTM AS72 GR 50) TOP PLATE

4 " " |- - Mﬁxl" DIA. HOLES FORMED
\/ 22" X Y- A% Ay 2t VARIES% V" OR CORED IN CONCRETE
(8) RAIL SPLICE SLOTTED HOLES (TYP)

HOLES (TYP) .
ELEVATION 25°- 0" (NOM.) W-BEAM SECTION 12% X 12" X V4" (ASTM A36) STEEL BOTTOMJ \ NOTE: TWO INSTALLATION OPTIONS.
PLATE WITH 1" DIA. HOLES REQUIRED WITH BOLT-THROUGH OPTION: REQUIRES A 6" MIN. SLAB THICKNESS.

NOTES: SEE GENERAL NOTE 2 FOR ALLOWABLE RAIL TYPES. BOLT-THROUGH INSTALLATION. 7" DIA (ASTM A449) HEAVY HEX BOLTS WITH TWO HARDENED

(@]

[amo]

P
[
[€n]

1668 |6

{oke HpHe

Design
Division
I Texas Department of Transportation Standard

SEE RAIL SPLICE DETAIL FOR REQUIRED HARDWARE. LOW FILL CULVERT POST WASHER EACH AND HEAVY HEX NUTS.
®
12 Yo" NOTE: BOLT LENGTH = SLAB PLUS 2 4" MIN. é

NOTE: 2" 2"
FOUR TYPES OF BUTTON-HEAD GUARD RAIL

BOLTS COME WITH A RECCESSED NUT.
SPLICE BOLT LENGTH

U U
A/a’ ‘4/“ 2. EPOXY ANCHOR OPTION: THIS OPTION MAY ONLY BE USED IF THE CULVERT
SPLICE SLAB IS 9" MIN. THICK. THREADED ANCHOR RODS MUST BE %" DIA.
ASTM A449 OR A193 GRADE B7 WITH HEAVY HEX NUT, AND ONE HARDENED
¢ NG BOLT REQUIRED WASHER EACH. EMBED ANCHOR RODS 6" WITH HILTI HIT RE 500 EPOXY METAL BEAM GUARD FENCE
ADHESIVE. OTHER TYPE I1I CLASS C EPOXY ADHESIVES MEETING THE

| |
‘ & &
FBBO1 = 1 /4" ‘ ) : _— REQUIREMENTS OF DMS-6100, "EPOXIES AND ADHESIVES", MAY BE USED T|_ -3 MASH COMPL IANT
FBBOZ = 2" @]]—1 5" = & b = DIRECTION OF TRAFFIC IF IT CAN BE DEMONSTRATED THAT THEY MEET OR EXCEED THE STRENGTH
- b b 1
T T

VARIES

OF HILTI HIT RE 500 WITH THE SAME EMBEDMENT DEPTH AND THREADED
ROD DIA. FOLLOW THE MANUFACTURER’S REQUIREMENTS FOR INSTALLING
EPOXIED THREADED RODS. EXTEND RODS '/4" MIN. BEYOND NUT. GF (31 ) - 1 9

POST & BLOCK LENGT
FBBO3 = 10"
(8) %" X 1 /4" BUTTON HEAD SPLICE

FBBO4 = 18 MID-SPAN BOLTS WITH RECCESSED NUTS. NOTE: CULVERTS OF 25 FT. OR LESS, SEE GF (31)LS STANDARD FOR "LONG SPAN" OPTION. FILE: gf3119.don DN:TXDOT [cke KM [ow: VP [ck:CGL/AG

BUTTON HEAD BOLT RAIL SPLICE DETAIL (©TxpoT: NOVEMBER 2019 CONT [SECT JoB HIGHWAY
REVISIONS 0002 06 062 IH 10

NOTE: SEE GENERAL NOTE 3 FOR NOTE: GF (31), MID-SPAN RAIL SPLICES ARE DIST COUNTY SHEET NO.

SPLICE & POST BOLT DETAILS. REQUIRED WITH 6°'-3" POST SPACINGS. ELP HUDSPETH 39




NO WARRANTY OF ANY KIND [S 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 1S GOVERNED BY THE "TEXAS ENGINEERING PRACTICE ACT".

DISCLAIMER:

FILE: C:\Users\RRAMIRE3\Desktop\RESE Troffic\STANDARDS\Roadway Standards\gf31dat19.dgn

DATE: 4/5/2022

BREAKAWAY CABLE TERMINAL (BCT) /o w ) w " NON-SYMMETRICAL
CABLE ANCHOR ASSEMBLY WITH. 3 x5 x 80" (3) TV x5 Yan x 46" (2) TRANSITION RAIL SECTION GENERAL NOTES
E\NBLETENDE\EE I'-IAEEWAFIQEG LATE GROUND STRUTS DAT TERMINAL POST (SEE APPLICABLE TRANSITION STANDARD) —_—
. ‘ - 1. THE DETAIL SHOWN IS THE MINIMUM LENGTH OF NEED (LON)

j\ e T - b b o FOR A DOWNSTREAM ANCHOR TERMINAL (DAT) CONNECTED TO
[m_'ll_*r m L o A CONCRETE RAIL.
@@@ = ——— —Weee————] DRSSO RSOOSR DDRRR : SE c =

''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 2. THE RAIL SECTION AT THE END POST [S SUPPORTED BY THE
SHELF ANGLE BRACKET. THE RAIL ELEMENT IS NOT ATTACHED
TO THE END POST.

® / 1 / PLAN VIEW
SHELF ANGLE
BRACKET | @@ /END PAYMENT FOR DAT SYSTEM (EA.) 3. THE FOUNDATION TUBES SHALL NOT PROJECT MORE THAN 3 ¥"

(SEE NOTE 2) ABOVE THE FINISHED GRADE.

L"»BEGIN PAYMENT FOR METAL BEAM GUARD FENCE
(SEE GF (31) STANDARD) RECTION OF TRAFF 4. ALL HARDWARE FOR DAT SHALL BE ASTM A307 UNLESS
(4o - 41" Ratt section DIRECTION © e OTHERWISE SHOWN.

(SEE GENERAL NOTE 2)

12'-6" (Min.) MBGF

PAYMENT FOR NON-SYMMETRICAL 5. REFER TO GF (31) SHEET FOR TERMINAL CONNECTION DETAILS.

<:>(ROUNDED) W-BEAM TRANSITION RAIL (EA)

END SECTION \\

Wi—_, ; ‘ .

<:>BCT POST SLEEVE

BEGIN LENGTH

OF NEED
(LON)

I
|
I
|
I
|
! MOW STRIP INSTALLATION

R SR IF A MOW STRIP IS REQUIRED WITH THE DAT
it INSTALLATION THE LEAVE-OUT AREA AROUND THE

q|0

\
A

STEEL FOUNDATION TUBES AND THE TWO CHANNEL

\ 30

2" x 5 /7" STRUTS MAY BE OMITTED. THIS WILL REQUIRE A
(SCH 40 GALV. PIPE) —__ @@@ (* FULL POUR AT THE FOUNDATION TUBES.
Xl \ -
\\Y '1] 77777777 3" t J J W |
| 1 : : : :
! ! 7o . . FINISHED o FINISHED
properly install and S :
d===|L' @@ 5===|5 moin&oin H?/e anchor system,: GRADE s GRADE
| 1l a3 Y in) Yot tibe L o
* 68 4" (MIN.) P! | | projection is required |
TUBE EMBEDMENT| Lo\ obove the finished grode. ) EVATION VIEW " (DAT) PARTS LIST aTy
[ [ s (SEE NOTE 1)
L BCT CABLE ANCHOR | | - - (1) | STEEL FOUNDATION TUBE 2
A KET L
- WITH HARDWARE . (2) | DAT TERMINAL POST 2
LJ\/U 10°- 4 %" (3) | CHANNEL STRUT 2
() STEEL FOUNDATION () o - 4" (4) | TERMINAL RAIL ELEMENT 1
TUBES WITH HARDWARE a-ar 12" -1 %" (5) | SHELF ANGLE BRACKET 1
(6) | BCT BEARING PLATE 1
DOWNSTREAM ANCHOR TERMINAL (DAT) — — S5 [(5) [sor post sieeve 1
NOTE: ONLY FOR DOWNSTREAM USE, WHEN LOCATED OUTSIDE
THE HORIZONTAL CLEARANCE AREA OF OPPOSING TRAFFIC. — == — GUARDRAIL ANCHOR BRACKET !
(ROUNDED)W-BEAM END SECTION | 1
0 3 SPACES AT 4 BCT CABLE ANCHOR 1
TERMINAL RAIL ELEMENT FOR DAT <:> RECESSED NUT, GUARDRAIL 20
| 80" | (12) | 1 a" BUTTON HEAD BOLT 4
| |
(13) | 10" BUTTON HEAD BOLT 2
3 JE I €B‘~< ******** Py -|- %" X 2" HEX HEAD BOLT 8
6" 8"
WELD 5 I - ‘ﬁ—‘ ‘H‘ (15) | %" X 8" HEX HEAD BOLT 4
WELD THREE 1 = 1
END PLATE. ‘«—»‘ Vo STDES 2" 2, %" X 2" 2 P | %" X 10" HEX HEAD BOLT 2
‘ ‘ . : 8 YR s @CI-!SAL::{ZL(T;:;UT N B f 1 (17) | %" FLAT WASHER 18
2" L 4" »oen 9TV
B N A 7‘91 ! 1/4 5 €3 X 5 X 80", GRADE A36 | 17" |
R o, el 1. T . | |
Ly HOLES 3" MIN 1| o HOLE 4 4 - =l—1 6
Jo|'|o o Ed g 7 r | k /
: \ 1 Ya" DIA — -
16%) 4" R SELICE BOLT NOTE: DRIVE NAILS AND BEND OVER i | (N |
| | H \' L Vi "
o [ T puate o ‘T;,P"’ TO PREVENT PLATE ROTATION ! e ‘ ‘ = Design
—@ |' || ©l1e" x 12" x ¥ x 176 ? = r ‘ ‘ Division
b ; \ @ BEARING PLATE END PLATE ‘\ ‘ ‘ ‘ 72" I Texas Department of Transportation Standard
4" | " " " (YA
: | : 30° © BTx 8Tx %R 6" | %" DIA. |31 %" | 28 /2 | |
| e > | | o ‘ METAL BEAM GUARD FENCE
| ' 1% 3"
- R & | | (DONNSTREAM ANCHOR TERMINAL)
BRACKET ‘[END PLATE o, ‘ o 0N | |
t ( - o f T i | | TL-3 MASH COMPL [ANT
@ 15" 1 | | | |
2" 1 2'2"DIA.
. — \ 20N W | N | | GF (31)DAT-19
4 ‘ ‘ SLOTS (TYP) L | | |
R N ‘ | \ — — ‘ FILE: gf31dat19.dgn DN:TxDOT [cks KM [ows VP [ck:CGL/AG
2£;—- }TER‘A | l l 1 1 Yy ‘ T SIDE VIEW FRONT VIEW SIDE VIEW FRONT VIEW (©TxpoT: NOVEMBER 2019 CONT [SECT JoB HIGHWAY
e 1% 2" : 2 8t TVt REVISIONS 0002 06 | 062 IH 10
(ave) 174 % (9) y-pea N 2 A ) (5) SueLe RACKET (2) TERMINAL POST (1) STEEL FOUNDATION TUBE e e L
GUARDRAIL ANCHOR BRACKET W-BEAM END SECTION (ROUNDED) 2 GA. SHELF ANGLE BRACKE 7 V4" 5 Ya"x 46" WOOD POST 6°x 8"x Ya" x 72" STEEL TUBE ELp HUDSPETH 40




NO WARRANTY OF ANY KIND [S 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 1S GOVERNED BY THE "TEXAS ENGINEERING PRACTICE ACT".

DISCLAIMER:

FILE: C:\Users\RRAMIRE3\Desktop\RESE Troffic\STANDARDS\Roadway Standards\gf3ims19.dgn

DATE: 4/5/2022

Note: See SGT standard sheets for
proper installation and length Minimum 1°-10" beyond
of need requirements. guard fence Approx. 5 -0" 50’ Approach Taper of Grading or Mow Strip

posts 5 _10" | |
[—‘3'—6" Typical {_——_——_— ——_——_——\ | |

N V | | -

18" x 18" min. or
18" dia. min.
leave-out

Offset
Varies

Edge of .
<5> Pavement Direction of Traffic Grading or approved
Mow Strip (1V : 10H or Flatter)
MBGF or MBGF Transition Length varies. Adjust Mow Strip width accordingly when offset is used. (offset "option" shown) f\d
GRADING AND MOW STRIP AT GUARDRAIL END TREATMENTS Note: Site Condition(s)
Reinforced Concrete Site conditions may exist where grading is required
or Asphaltic Pavement A — for the proper installation of metal guard fence and

Approved Post

(See General Note 4) end treatments.

Approoch grading or mow strip may be decreased
or eliminated, as directed by the Engineer.

Mow Strip

olg 2 <
m§ é H" é é é ﬁ GENERAL NOTES
] “ " - - - 1. This mow strip design is for use with metal beam guard fence, guord fence transitions,
I . I . ond guard fence end treatments. See applicable GF (31) MBGF or GF(31) Transition Standard
sheet for additional information.
18" x 18" min. or A; 2. Mow strips shall be reinforced concrete with (wire mesh or synthetic fiber), as shown on
18" dia. min. — W-Beam Edge of the plans and will be paid for under the pertinent bid item. Reinforced concrete shall be
leave-out PLAN Pavement placed in ?ccordonce with [tem 432, "Riprap." $he use of the synthetic fiber in lieu of
—_— . steel reinforcing is acceptable, provided the fiber producer is on the Department Material
GF (31) shown with Mow Strip . . . . s e e
//‘\ (See GF (31) standard sheet for Producer List (MPL), maintained by TxDOT, Construction Division.
: proper installation) Reinforced Concrete 3. The leave-out behind the post shall be a minimum of 7".
Approved Post Mow Strip
| (See General Note 4) 4. Only steel (W6 x 8.5 or W6 x 9.0), or 7 Y," Dia. round wood posts are acceptable for use
in the mow strip. See GF(31) Staondard for additional details.
Edge of - Grout mixture
Pavemen+t Q N (See General Note 8) 5. Other curb placement options may be used. Curbs aore not considered part of the
e . mow strip and will be paid for under other pertinent bid item.
Reinforced Concrete .
///r_ Mow Strip <%> <%> © g 6. Thickness of the mow strip will be 4",
~ v
> ; , M3 7. The limits of payment for reinforced concrete will include leave-outs for the posts.
| I 7n 15" 8. The leave-outs shall be filled with a Grout mixture consisting of: 2719 pounds sand,
- | - sual , 188 pounds Type 1 or Il cement, aond 550 pounds of water per cubic yord, with a 28-day
ala | Im'” usu compressive strength of opproximately 230 psi or less. Provide grout with a consistency
S:f W—Beum——// \\__ that will flow into and completely fill all voids. Due to auger size, larger leave-out
2la | | * . Edge of dimensions are occeptable from both an impact performance and maintenance repair stondpoint
it e | | Slope to drain Fill leave-out with avement (Suggested Maximum leave-out of 20"). Payment for furnishing and placing the grout mixture
§§g | | Grout mixture will be subsidiary to the pay item of riprap mow strip.
| | (See General Note 8)
| |
S - MOW STRIP DETAIL
- Reinforced Concrete Mow Strip
SECTION A-A with 18" x 18" Square or
Typical 18" Dia. minimum |eave-out.
)
I //\\ Grout mixture
| I (See General Note 8)
I Grout mixture I i . %G Design
(See General Note 8) | N Reinforced Concrete Division
: Grout mixture See CCCG Mow Strip I Texas Department of Transportation Standard
Ry B (See General Note 8) g:ggd$;ge:°r-~_
See CCCG Reinforced Concrete n
*_ / Mow Strip ~ — . / METAL BEAM GUARD FENCE
Standard for . :
Curb Types —_ §§\§§*r See CCCG Reinforced Concrete : : 4"
” _ . IR -
LL Standard for * //_ Mow Strip | 7" 15 (MOW STRIP)

| 15" Curb Types
Y

min usual

LT T IR TL-3 MASH COMPLIANT
: ' I 70 15" : * Siope to drain
* Siope to drain I GF(31)MS_19

min ' usual
CURB OPTION (3)

CURB OPTION (1) ! * Siope to drain FILE: gf31ms!9. dgn oN:TXDOT [ck: KM Jow: VP [ck:COL/AG
TxDOT: NOVEMBER 2019 CONT |SECT JOB HIGHWAY
This option will increase the post CURB OPTION (2) © REVISIONS 0002/06 | 062 IH 10
embedment throughout the system. .
Curb shown on top of mow strip DIST COUNTY SHEET NO.
ELP HUDSPETH 41




AT (POSTS 2 THRU 8) ' %" HGR NUT PN:33406 1 FROM THE CENTERLINE OF POST(1) & POST(O)T 1. FOR_SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE
- _ - < R I - N C— OF THE SYSTEM, CONTACT: TRINITY HIGHWAY AT 1(888)323-6374.
ANCHOR PADDLE 2525 N. STEMMONS FREEWAY, DALLAS, TX 75207
ANGLE STRUT Nz 15204A 16"
L | PN:ISZOZG e 2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE
Soft+Stop END TERMINAL, PRODUCT DESCRIPTION ASSEMBLY MANUAL. PN:620237B

T \ POST (8) POST (7} POST (6) POST (5) POST (4) POST (3) 3. APPLY HIGH INTENSITY Fu-:n_ECTIVENS?EE;IQEh ;OEEESLMEQSEE?;)N?N THE
POST (1) POST (0) FRONT FACE OF THE DEVICE PER MANU URER’ .
! PLAN VIEW J DO NoT BoL DESTEAEIL OBJECT MARKER SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.
‘<— MASH TEST LEVEL 3 (TL-3) LENGTH OF SoftStop TERMINAL (50'-9 '4%") I — BEGIN LENGTH OF NEED ANCHOR RAIL TO - POST (2) TRAFFIC FLOW

4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
ROADWAY MOW STRIP STANDARD.

50° -9 /2" STANDARD INSTALLATION LENGTH (MASH TL-3 SoftStop)
5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH

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 stondard is governed by the "Texas Engineering Practice Act".

DISCLAIMER

\User s\RRAMIRE3\Desktop\RESE Traffic\STANDARDS\Roadway Standords\sgt10s3116.dgn

4/5/2022

C

DATE
FILE

o 3.1 " 6 -3" 6 -3" ITEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
¢
BEGIN END PAYMENT FOR SCT L . 6. A COMPOSITE MATERIAL BLOCKOUT THAT MEETS THE REQUIREMENTS OF DMS-7210,
STANDARD ANCHOR RAIL WITH SLOTS - (THREADED THRU HEAD) [oi. 7

MBGF SEE SoftStop MANUAL FOR COMPLETE DETAILS °Te =/ DIVISION MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.

|
‘ MAY BE SUBSTITUTED FOR BLOCKOQUTS OF SIMILAR DIMENSIONS. SEE CONSTRUCTION
| 7. IF SOLID ROCK IS ENCOUNTERED SEE THE MANUFACTURER’S INSTALLATION MANUAL

MIDDLEL SLOT CUTOu) . OuTSIDE SLOTS CUTOUT/ |

M xTx 610 SER%R g SoftStop FACE AND REFER TO THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE.
MBGF LAPPED IN DIRECTION OF TRAFFIC FLOW SEE GN(3)
25°-0" DOWNSTREAM W-BEAM GUARDRAIL PN:61G ‘ SoftStop ANCHOR RAIL (12GA} PN: 152156 1 ‘ % NOTE:(g] 8. POSTS SHALL NOT BE SET IN CONCRETE.
Y (ese ‘ 9. IT IS ACCEPTABLE TO INSTALL THE SoftStop IMPACT HEAD PARALLEL TO THE
3 -1 Ve e 6 -3" ‘ 6 -3" ‘ 6 -3" ‘ 6 -3" ‘ 6 -3" ~_—B &5 A ‘ 1/ ANCHOR GRADE LINE OR WITH AN UPWARD TILT.
T 1 L
‘ | ‘ ‘ | ~PN:15204A 10. DO NOT ATTACH THE SoftStop SYSTEM DIRECTLY TO A RIGID BARRIER.
\ o o o o SEE NOTE3C o on o END OF
o= TS | ANCHOR RAIL 11. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE SoftStop SYSTEM
< [ > - ° - > - ° e o ° o= s B’ CLRVED.
I POST 32" N I " DO NOT BOLT e ~ 12. A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD
HE [GHT RAIL 25°-0" |_RAIL 25°-0" ANCHOR RAIL 10 SEE e FROM ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR
PN: 616 PNz 152156 POST (21 DETAIL i NoTEs ELIMINATED FOR SPECIFIC INSTALLATIONS, IF DIRECTED BY THE ENGINEER.
HETohT o Yo it R Yo' pia— : NOTE:A | THE INSTALLATION HEIGHT OF FULLY ASSEMBLED ANCHOR POST WILL
@ %'x 1- Voo @ ﬁ’(;RxBIo_l_T/s4 % o YIELDING | - YIELDING L VARY FROM 3-%" MIN. TO 4" MAX. ABOVE FINISHED GRADE.
GR BoLTS s oSt ot PN: 33606 L L HOLES L ;. HOLES L NOTE1B | PART PN:5852B RIGHT-SIDE (HIGH INTENSITY REFLECTIVE SHEETING)
%" HEX NUTS (TYP 1-8) lgﬁN 3“354’86"“5 : . . o SEE . PART PN:5851B LEFT-SIDE (HIGH INTENSITY REFLECTIVE SHEETING)
PN: 33406 R L L L L petalL 3 e -i%e NOTE:C | W-BEAM SPLICE LOCATED BETWEEN LINE POST(4)AND LINE POST(5)
POST (8) POST(T) POST (6) POST(5) POST (4) POST (3) POST (2) Po;T(H s GUARDRAIL PANEL 25'-0" PN:61G
6'-0" (SYTP) 4°-9 Yy SYTP . ANCHOR RAIL 25°-0" PN: 152156
HARDNARE FOR POST (2} THRU POST (8) ELEVATION VIEW PN: 150006 PN: 152036 C LAP GUARDRAIL IN DIRECTION OF TRAFFIC FLOW.
(1) %"x 10" HGR BOLT PNz 35006 —B —A D
54" .
(1) %" HGR HEX NUT PN:3340G . ANGLE STRUT oy PART |QTY MAIN SYSTEM COMPONENTS
NOTE: [DO NOT BOLT| ANCHOR RAIL PANEL TO POST(2) e oo , PN 152026 it 6202378 | 1 | PRODUCT DESCRIPTION ASSEMBLY MANUAL (LATEST REV.)
{ ALTERNATE BLOCKOUT ‘ PN 33916 PN 159954 15208A 1 SoftStop HEAD (SEE MANUAL FOR RIGHT-LEFT APPROACH)
/SEE GENERAL NOTE:6 . 152156 1 SoftStop ANCHOR RAIL {12GA) WITH CUTOUT SLOTS
\ | o ] e xer x4 @ PZ“ 43;"7"256“% ~ ) Ye" () %6 x 1- Yo" HEX ANCHOR PLATE WASHER 81G | 1| | SoftStop DOWNSTREAM W-BEAM RAIL (12GA) (25 - 0")
"X 7Yp" X 14" BLOCKOUT () % HEX NUT ~|  HD BOLT-GR-5 " THICK PN:15206G 152054 | 1 POST #0 - ANCHOR POST (6'- 5 %")
| BLOCKOUT [~ WOOD HGR HEX NUT ~—PN: 105286 ANCHOR KEEPER _ DRy
COMPOSITE PNz 40768 PN 33406 2) Y " — PLATE (24 GA) 1" ROUND WASHER 152036 ! POST #1 - (SYTP) (4'- 9 'p")
‘ PN:6777B ‘ NOTE: ROUND WAgHERS PN: 15207G F463 PN:4902G 150006 1 POST #2 - {SYTP) (6'- 0")
| DO NOT BOLT pETAIL [ PNt 32406 5336 | 6 POST #3 THRU #8 - I-BEAM (W6 x 8.5) (6'- 0")
= L1 ANCHOR RMIL TO 6" X B" X 14" SHONN AT POST(1) @ %" x 2% HEX _~ T ALTERNATE 4076B | 7 | BLOCKOUT - WOOD (ROUTED) (8" x 8" x 14")
=5/ W-BEAM RAIL 6" x 8" x 14  BLOCKOUT WOOD NEAR GROUND — HD BOLT GR-5  ~ N SEE 6777B | 7 | BLOCKOUT - COMPOSITE (4" x 7 ¥2" x 147
5 25°-0" BLOCKOUT WOOD  W-BEAM RAIL PN: 1052856 GENERAL NOTE:6| 15204A | 1| ANCHOR PADDLE
%" X 10" x\ / 25 -0" \ DETA". \
%" HOR NUT " g POST BOLT %- x 10 % x 10" SHOWN AT POST (1} | 152076 | 1 ANCHOR KEEPER PLATE (24 GA)
PN: 3340G H 8 " 152066 1 ANCHOR PLATE WASHER ¢ " THICK )
N st DN ~f HORPOSTBOLT 1 | Yy L‘ﬁHGR POST BOLT @ Yo | ROUND BASHER ! 152016 2 ANCHOR POST ANGLE ugz" LONG)
N | S I B B SRR ] PN: 35006 | | e iy PN: 35006 {WIDE) PN:3240G
%" HoR NUT L %" HOR NUT 152026 | | ANGLE STRUT
e
POST 32" PN: 3340G POST 32" PNz 33406 ANCHOR PADDLE 1" NUT PN:3908G SHALL HARDWARE
~ "'DIAMETER YIELDING HOLES HEIGHT | 31 RalIL HEIGHT| 31- RalL PN: 152044 @ e HEX NUT B L ASerwbly_ | 49026 | 1| 1" ROUND WASHER F436
LOCATED IN FLANGES - : ! BUT NOT DEFOR H 39086 | | 1" HEAVY HEX NUT A563 GR.DH
| PN 32456 BUT NOT DEFORMING THE
W-BE(AZI PFHETST)ENED\ KEEPER PLATE. 37176 2 ¥a" x 2 '/5" HEX BOLT A325
NA | | POST 17°- Yy \ SEE 37016 | 4 2" ROUND WASHER F436
\F[NISHED S (HOLES APROXIMATELY CENTERED b \F]N]SHED b \F]N[SHED HE [GHT | et laly 1 wnotEs 37046 | 2 | Y." HEAVY HEX NUT A563 GR.DH
GRADE | AT FINISHED GRADE} b GRADE bl GRADE 1 3360G | 16 | %" x 1 4" W-BEAM RAIL SPLICE BOLTS HGR
Do : \ 33406 | 25 | %" W-BEAM RAIL SPLICE NUTS HGR
! %" D1A. 35006 | 7 %" x 10" HGR POST BOLT A307
b b 4= 9 Yy ‘ YIELDING 3] !?Yp)xpi/g_”?gx BOLT 33916 | 1 %" x 1 ¥a" HEX HD BOLT A325
40* . ULINE POST 40" L1 posT(2) i HOLES : 24896 | 1 %" x 9" HEX HD BOLT A325
: 336‘3-74§ g)- B (4) ¥4" FLAT WASHER 43726 | 4 54" WASHER F436
iR 40" \ (TYP) PN:3701G 1052856 | 2 | %" x 2 Y2" HEX HD BOLT GR-5
Dy 2) %" HEX NUT 1052866 | 1 % " x 1 /»" HEX HD BOLT GR-5
L POSTID) (TYP) PN: 37046 1 %" POST 32406 | 6 | % " ROUND WASHER (WIDE)
Lol . ‘ DEPTH
B L S L S 3245G 3 %s " HEX NUT A563 GR.DH
ISOMETRIC VIEW szc‘r[on VIEVI B-B SECTION VIEW A-A ‘ & F:gS)TAITﬁSOE 58528 1 HIGH INTENSITY REFLECTIVE SHEETING - SEE NOTE:B
POST(1 & 2) 6’ -0" (W6 X 8.5) 6'-0" (W6 X 8.5} | ‘ . . L ® )
— = = . PN2 152016 § Design
W6 X 8.5 I-BEAM POST SHOWING I-BEAM POST PN: 533G (SYTP) 1-BEAM POST PN:15000G FRONT VIEW POST(1) Division
STANDARD WOOD BLOCKOUT NOTE: [DO NOT BOLT]ANCHOR RAIL PANEL TO POST (2) 4°-9 %" (N6 X 8.5) b I Texas Department of Transportation Standard
NOTE: [NO BLOCKOUT] INSTALLED AT POST (1) (SYTP) 1-BEAM POST PN:15203G IS
NOTE: [NO BLOCKOUT |INSTALLED AT POST(1) DETAIL @ TR [ N I TY H I GHWAY
L . 5'-0" 50' APPROACH GRADING AT POST (0
ppeROX STIon T 6-5 %" (W6 X 15) SOFTSTOP END TERMINAL
STaggéRD — 1-BEAM POST PN:15205A
| P | il MASH - TL-3
8 9 9 - ; " i : i = 2 -0 TRAFF IC FLOW
APPROACH GRADING ' ! T -
T EDGE OF PAVEMENT/ f tzuo" MAX (1Vi10H OR FLATTER) SGT(10S)31-16
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET [S USED. (OFFSET "OPTION" SHOWNN)  RA1_ OFFSET SEF-FOER%DD%CITT[%iiiM%b\;D'ﬁmléAL FILE: 511083116 ov TXDOT e kM [owvP [ MB/VP
A NOTE: @©TxDOT: JULY 2016 CONT | SECT JOB HIGHWAY
THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 0002 06 062 IH 10
APPROA RA AT GUARDRA TREATMENT Sof+Stop END TERMINAL, 1T IS NOT INTENDED TO
OACH GRADING AT GUARDRAIL END TREATMENTS REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. pist couny SHEET NO.
ELP HUDSPETH 42




No warranty of any
ility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".
TxDOT assumes NO responsi

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
\User s\RRAMIRE 3\Desk+op\RESE Traffic\STANDARDS\Roadway Standards\s&¥f1 1833 18aagard to other formots or for incorrect results or damages resulting from its use.
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FILE

(SEE G NOTE o INNER ISTIEI;AE@S)LIDER NOTE: REFERENCE LINE USED TO INSTALL [POST 1] OFFSET DISTANCE MEASURED GENERAL NOTES

STANDARD 31" MBGF RECESSED HEX NUTS FACING POST (9) THRU POST (2) 75"
(ISS) PANEL FOR RAIL 3— FIELD-SIDE TRAFFIC-SIDE SEE DETAIL (C) LINE POST(9 v 7-%" FROM REFERENCE LINE 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL
\ (RAIL 3) \ GUIDANCE OF THE SYSTEM, CONTACT: LINDSAY TRANSPORTATION SOLUTIONS
{ \ %ﬂ % %Tr N %f %ﬁ % % (LTS) - BARRIER SYSTEMS, INC. AT (707) 374-6800
[T A I [ I ; [ . FOR INSTALLATION, REPAIR, & MAINTENANCE REFER TO THE; MAX-TENSION
‘ ‘ FOST 7 FosT 3 ITEM INSTALLATION INSTRUCTION MANUAL. P/N MANMAX REV D (ECN 3516).
\ \ POST 9 POST 8 POST 7 POST 6 \ POST 5 0s / CABLE ASSEMBLY
\ | | | | 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER" ON THE
‘ RAIL 4 RAIL 3 RAIL 2 RAIL 1 ITEM@ FRONT FACE OF THE DEVICE PER MANUFACTURE'S RECOMMENDATIONS. OBJECT
| NOTES PLAN VIEW GROUNDSTRUT MARKER SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.
! E— CABLES INSTALL GUARD FENCE RECESSED [NO_BLOCKOUT|
! 1. ITEM (2 COMPOSITE BLOCKOUTS INSTALLED AT 1TEM(5) MBGF PEX NUTS ON TRAFF1C-SIDE N9 BLOLROUT 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
‘ LINE POST(9) THRU LINE POST(2). TRAFFIC SIDE SLIDER RAIL 2 o\ ROADWAY MOW STRIP STANDARD.
(TSS) PANEL FOR RAIL 2 MBGF
| 2. DO NOT INSTALL A BLOCKOUT AT LINE POST(1). e N RAIL 1 5. ALL STEEL COMPONENTS ARE GALVANIZED PER ASTM A123 OR EQUIVALENT
NOTE: SECURE THE (TSS) PANEL TO OUTSIDE ) ® e IRAFFIC FLOW UNLESS OTHERWISE STATED.
| OF RAIL 2 WITH THE PANEL ARROWS
‘ POINTING TOWARDS THE HEAD. DETAIL (C) 6. SYSTEM SHOWN USING STEEL WIDE FLANGE POST WITH COMPOSITE BLOCKOUTS.
ITEM @5 7. COMPOSITE MATERIAL BLOCKOUT THAT MEETS THE REQUIREMENTS OF DMS-7210,
‘ MAY BE SUBSTITUTED FOR BLOCKOUTS SIMILAR DIMENSIONS. SEE CONSTRUCTION
| DO NOT BOLT MQEETE)NESTIXTLH(?)D DIVISION MATERIAL PRODUCER LIST(MPL)FOR CERTIFIED PRODUCERS.
. TO POST 6
| END PAYMENT (SGT) BY EACH RAIL TO POST 6 |=~——BEGIN LENGTH OF NEED . REFER TO INSTALLATION MANUAL FOR SPECIFIC PANEL LAPPING GUIDANCE.
_ A
\ INSTALLATION LENGTH 55 - /2 9. IF SOLID ROCK 1S ENCOUNTERED SEE THE MANUFACTURER'S INSTALLATION
| 8 %~ MANUAL FOR INSTALLATION GUIDANCE.
I
. . 10. POSTS SHALL NOT BE SET IN CONCRETE.
| ‘ 6" -3" ‘ 6'-3" | 6 -3" 6 - Ya" ‘ 6" -3" ‘ 6 -3" 6" -3" 31" -3 %
‘ 4 11. A DRIVING CAP WITH A TIMBER OR PLASTIC INSERT SHALL BE USED WHEN
RAIL ARRONS RAIL HEAD A— DRIVING POST TO PREVENT DAMAGE TO THE GALVANIZING ON TOP OF THE POST.
\
| | HEIGHT - HE IGHT ® _ HEIGHT | 12. MAX-TENSION SYSTEM SHALL NEVER BE INSTALLED WITHIN A CURVED SECTION
<&gﬁj%2\ T [T I }ZEZ\ [T [T i 5 DETAIL OF GUARDRAIL.
- ol L] | o ol || I B
0 liyw |13, IF A DELINEATION MARKER IS REQUIRED, MARKER SHALL BE IN ACCORDANCE
| | 3 H ITEM (3 RAIL 4 H H ITEM (3 RAIL 3 H DETAIL H ITEM (3 RAIL 2 H H ITEM (3 RAIL 1 H 32+ WITH TEXAS MUTCD. '
L _~ E p——1 |14, THE SYSTEM IS SHOWN WITH 12°-6" MBGF PANELS, 25°-0" MBGF PANELS
[ \ o o [ o o J o \ s . ARE ALSO ALLOWED.
FINISHED L L L v v CABLES L FINISHED L I1TEM (O I
GRADE . . L . s o GRADE L cABL 1 15. A MINIMUM OF 12°-6" OF 12GA. MBGF IS REQUIRED IMMEDIATELY DOWNSTREAM
L L s L L o s " 'ASSEMBLY OF THE MAX-TENSION SYSTEM.
! ITEM Il gy
s L s s . GROUNDSTRUT ||
POST 9 POST 8 POST 7 POST & POST 5 POST 4 POST 3 POST 2 POST 1 ! ITEM#| PART NUMBER DESCRIPTION oTY
| ITEM I 1 |BSI-1610060-00 | SOIL ANCHOR - GALVANIZED 1
| (8) X-LITE LINE POST - ITEM (1) | LBEAN I 2 |BSI-1610061-00 | GROUND STRUT - GALVANIZED 1
v_1 3 |BSI-1610062-00 | MAX-TENSION IMPACT HEAD 1
ELEVATION VIEW NO_BLOCKOUT
GTASS APNA[NZEELD GRASLSVAPNLIAZTEED —_ AT (POST 1) SOIL 4 BSI-1610063-00 | W6x9 [-BEAM POST 6FT.-GALVANIZED !
["TVEM® """""""" . 1TEM @) ANCHOR POST 5 |BSI-1610064-00 | TSS PANEL - TRAFFIC SIDE SLIDER !
ITEM(D) 6 |BSI-1610065-00 | ISS PANEL - INNER SIDE SLIDER 1
7 |BSI-1610066-00 | TOOTH - GEOMET 1
L T one POINVING CABLE A— 8 |BSI-1610067-00 | RSS PLATE - REAR SIDE SLIDER 1
TOWARDS THE MAX-HEAD FRIHCETAIDON hfILTATE =1 NOTE: 9 |B061058 CABLE FRICTION PLATE - HEAD UNIT !
HEEéBT TOP OF POST [TEMU INSTALL %" RECESSED HEX 10 |BSI-1610069-00 | CABLE ASSEMBLY - MASH X-TENSION 2
- - - - 8
TSS PANEL AND RSS PLATE ] - NUTS ON TRAFFIC SIDE. 11 |BSI-1012078-00 | X-LITE LINE POST-GALVANIZED
12 |B090534 8" W-BEAM COMPOSITE-BLOCKOUT XT110 8
DETAIL (D?
‘ [TEM @\ 13 |BS1-4004386 12" -6" W-BEAM GUARD FENCE PANELS 12GA. a
32-Ya" 31-%" 14 |BSI-1102027-00 | X-LITE SQUARE WASHER 1
- 15 |BS1-2001886 %" X 7" THREAD BOLT HH (GR.5)GEOMET 1
~
16 |BSI-2001885 %" X 3" ALL-THREAD BOLT HH (GR.5)GEOMET | 4
17 |4001115 %" X 14" GUARD FENCE BOLTS (GR.2IMGAL | 48
ITEM
I IGNR[ASD“EED S 18 | 2001840 5%" X 10" GUARD FENCE BOLTS MGAL 8
3 EACH S1DE 19 [2001636 %" WASHER F436 STRUCTURAL MGAL 2
# 40-Y8" 20 |4001116 %" RECESSED GUARD FENCE NUT (GR.2)MGAL | 59
NOTE: 21 BSI-2001888 %" X 2" ALL THREAD BOLT (GR.5)GEOMET 1
USE THE MASH APPROVED 2 Ve" | |
X-TENSION CABLE ASSEMBLY. 8 UPPER CABLE 68-Yg " ITEM 22 BSI-1701063-00 | DELINEATION MOUNTING (BRACKET) 1
Lo (BACK SIDE) ANCHOR POST | | B @ 23 |BSI-2001887 Yo" X Ya" SCREW SD HH 410SS 7
I s— S DEPTH N \ SHI‘?,RPAECDKEFTLAT 24 |4002051 GUARDRAIL WASHER RECT AASHTO FWRO3 1
( 1 ITEM (1) % LTEM %—| 25 |SEE NOTE BELOW | HIGH INTENSITY REFLECTIVE SHEETING 1
LINE POSTS — .
] ITEM | 2 THRU 9 HIGH INTENSITY SPLICE FOR IMPACT-HEAD x x < |28 |d002337 8" N-BEAM TIMBER-BLOCKOUT, PDBO1B 8
= LOWER CABLE ANCHOR U (NOTE: ITEM(4)POST 1(NOT SHOWN), REFLECTIVE SHEETING TO GUARD FENCE (RAIL1) 27 |BSI-4004431 25" W-BEAM GUARDRAIL PANEL,8-SPACE,12GA. | 2
, TO BE INSTALLED AT SAME DEPTH NOTE: DELINEATION MARKER IN 28 |MANMAX Rev- (D) | MAX-TENSION INSTALLATION INSTRUCTIONS 1
(TRAFFIC SIDE) AS LINE POSTS.) DETAIL (A)
DETAIL (B) : ACCORDANCE WITH TEXAS MUTCD.
SOIL ANCHOR, POST 1 -
& LINE POST 2 THRU 9 % TO BE PROVIDED BY DISTRIBUTOR j Design
OR CONTRACTOR. i Division
SECTION VIEW A-A I Texas Department of Transportation Standard
% % ALTERNATIVE ITEMS NOT SHOWN.
ITEM(26) 8" WOOD-BLOCKOUTS
5°-0" 50° APPROACH GRADING ITEM(27) 25°GUARD FENCE PANELS
sePROK 51107 = MAX-TENSION END TERMINAL
STANDARD r
= MBGF
MASH - TL-3
L q 9 9 W 2 o TRAFF IC FLOW
] EDGE OF PAVEMENT - . APPROACH GRADING f SCGT(11S)31-18
2 0" MAX. (1V:10H OR FLATTER)
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET [S USED. (OFFSET "OPTION" SHOWN) RAIL OFFSET PRODUCT A ANUA
SEE obuc SSEMBLY MANUAL FILE: sgt11s3118.dgn DN: TxDOT CK: KM ‘DW“UDOT ‘CK'CL
FOR ADDITIONAL GUIDANCE. : : : : : :
NOTE: © TxDOT: FEBRUARY 2018 CONT |SECT JOB HIGHWAY
THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 0002 06 062 IH 10
NOTE: TXDOT GENERIC APPROACH GRADING LAYOUT APPROACH GRADING AT GUARDRAIL END TREATMENTS MAX-TENSION END TERMINAL, [T 1S NOT INTENDED TO DIsT COUNT SHEET MO
USED FOR ALL TANGENT TYPE END TREATMENTS. REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. = HUDSPEYTH 43 .




NO WARRANTY OF ANY KIND IS MADE BY TXDOT FOR ANY PURPOSE WHATSOEVER.

“TEXAS ENGINEERING PRACTICE ACT".
TXDOT ASSUMES NO RESPONSIBILITY FOR THE CONVERSIONOF THIS STANDARD TO OTHER FORMATS OR FOR INCORRECT RESULTS OR DAMAGES RESULTING FROM ITS USE.

THE USE OF THIS STANDARD IS GOVERNED BY THE
\User s\RRAMIRE3\Desktop\RESE Traffic\STANDARDS\Roadway Standords\sgt12s3118.dgn

DISCLAIMER:

4/5/2022

C

DATE
FILE

GENERAL NOTES

50 -0" 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF THE
g{nggﬁlﬁgNT¢CT;9$gsD SYSTEMS, INC. (432)263-2435. 3616 OLD HONARD COUNTY AIRPORT,
, TX

‘ 2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE; MSKT END TERMINAL,
STANDARD | @ HARDWARE FOR (POST 8) THRU (POST 3) PRODUCT DESCRIPTION ASSEMBLY MANUAL (PUBLICATION~062717).

31" MBGF 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER" ON THE FRONT FACE
T POST 8 POST 7 POST 6 POST 5 POST 4 POST 3 POST 2 OF THE DEVICE PER MANUFACTURER'S RECOMMENDATIONS. OBJECT MARKER SHALL CONFORM
| | 6 -3" , 6 -3" . 6 -3" , 6 -3 , 6 -3" ) 6 -3" , 6 -3 TO THE STANDARDS REQUIRED [N TEXAS MUTCD.

= T - T - T - T - T - -3"

T
L ﬁ S 3-1 Y F'H/ ﬁ ﬁ % & ﬁ | ‘ 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST ROADWAY MOW
I | I I I I I I -

| 46°-10 3

STRIP STANDARD.

O \ C— B [l = 5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,
) | \@ \@ \@ / "GALVANTZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
‘ W-BEAM MGS W-BEAM MGS W-BEAM MGS W-BEAM GUARDRAIL SEECOINEACCTTI(;*NEAD @/ 6. SYSTEM SHOWN USING STEEL WIDE FLANGE POSTS WITH COMPOSITE BLOCKOUTS.
\ RAIL SECTION RAIL SECTION PLAN VIEW A i oN END SECION DETAIL MSKT 7. A COMPOSITE MATERIAL BLOCKOUTS THAT MEETS THE REQUIREMENTS OF DMS-7210, MAY BE
! 12°-6 2 IMPACT HEAD SUBSTITUTED FOR BLOCKOUTS OF SIMILAR DIMENSIONS. SEE CONSTRUCTION DIVISION
MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.
| *TOTﬁEM@COMposnE BLOCKOUTS [NSTALLED BEGIN LENGTH OF NEED 8. IF SOLID ROCK 1S ENCOUNTERED [N THE AREA OF (POST 1) AND / OR (POST 2) CONTACT THE
‘ " AT LINE POST(8) THRU LINE FOST (%) IRAFFIC FLOW MANUF ACTURER, & REFER TO THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE.
| 2. ITEM(P)WOOD BLOCKOUTS CAN BE USED AS ALTERNATE. 9. POSTS SHALL NOT BE SET IN CONCRETE.

10. SYSTEM MUST BE ATTACHED TO STANDARD 31" MBGF.
11. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE MSKT SYSTEM BE CURVED.

12. A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD FROM
OBJECT ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR ELIMINATED FOR SPECIFIC
MARKER 7 INSTALLATIONS, IF DIRECTED BY THE ENGINEER.

13.

THE SYSTEM [S SHOWN WITH TWO 12°-6" MBGF PANELS, ONE 25°-0" MBGF PANEL IS ALSO
ALLOWED IN THEIR PLACE

14. A DRIVING CAP WITH A TIMBER OR PLASTIC INSERT SHALL BE USED WHEN DRIVING POSTS 3-8
TO PREVENT DAMAGE TO THE GALVANIZING ON TOP OF THE POST. SPECIAL DRIVING CAP TO BE
USED ON LOWER POSTS 1 & 2 TO PREVENT DAMAGE TO THE WELDED PLATES.

L—END PAYMENT FOR MSKT INSTALLATION

‘ A

| N ‘ POST 8 /_@ POST 7 POST 6 /_@ POST 5 POST 4 /_® POST 3
T

By

\ : : : \”J‘RISDHEED \ : \ : \ : \”GN;ASD“EED \ : | : ITEM | oty MAIN SYSTEM COMPONENTS M
¥ 3-an h h b h “ SEE POST 1 A 1 MSKT [MPACT HEAD MS3000
N ‘ ‘ ¥ N N N ¥ DEPTH || DEPTH | | COgE%ﬂ'EON B 1 | W-BEAM GUARDRAIL END SECTION, 12 Ga. |SF1303
X B X X X X -0 6-0" c 1 | POST 1 - TOP (6" X 6" X Yg" TUBE) MTPHP1A
FoST 3-8 N . POST D 1 | POST 1 - BOTTOM (6° W6X15) MTPHP1B
N SOIL PLATE ON E 1 | POST 2 - ASSEMBLY TOP UHP2A
INSTALLATION DEPTH
ELEVATION VIEW N | | DOWNSTREAM SIDE F | 1 | POST 2 - ASSEMBLY BOTTOM (6' W6X3)  |HP2B
I ‘ ‘\@ G | 1 | BEARING PLATE E750
R - R LI H 1 CABLE ANCHOR BOX 5760
POST 2 POST 1 J 1 | BCT CABLE ANCHOR ASSEMBLY E770
NOTE: SEE (GENERAL NOTE 14) FOR DRIVING CAP INFORMATION. K_| 1 | GROUND STRUT MS785
L 6 | W6x9 OR W6xB.5 STEEL POST P621
SEE NOTES: % —| M 6 | COMPOSITE BLOCKOUTS CBSP-14
N 1 | W-BEAM MGS RAIL SECTION (9 -4 5™ 612025
0 2 | W-BEAM MGS RAIL SECTION (12°-6") G1203A
N T P 6 | WOOD BLOCKOUT 6" X 8" X 14" P675
T SH .
Vo' X 1 Va A325 BOLT ﬁ(© ALTERNATIVE ITEMS NOT SHOWN. X X Q | 1 | W-BEAM MGS RAIL SECTION (25'-0") 1209
WITH CAPTIVE WASHER X [TEM(P) 8" WOOD-BLOCKOUT SVALL HARDWARE
9 % % ITEM(Q) 25°GUARD FENCE PANEL
a 2 5" x 1" HEX BOLT (GRD 5) B5160104A
b | 4 | %" WASHER W0516
Y," STRUCTURAL NUT 31 c 2 | %" HEX NUT NO516
®\ WITH STRUCTURAL WASHER d |25 | %" Dia. x 1 %" SPLICE BOLT (POST 2) B580122
e 2 | %" Dio. x 9" HEX BOLT (GRD A449) B580904A
f 3 | %" WASHER W050
9 33 %" Dia. H.G.R NUT NO50
(o) - } }' h 1 %" Dio. x 8 ;" HEX BOLT (GRD A449) B340854A
/2" STRUCTURAL NUT ‘ ‘ \FINISHED j 1 %" Dio. HEX NUT N030
5" X 1 V4" A325 BOLT WITH STRUCTURAL WASHER GRADE k 2 | 1 ANCHOR CABLE HEX NUT N100
WITH CAPTIVE WASHER ] 2 1 ANCHOR CABLE WASHER W100
POST 2 IMPACT HEAD POST 1 m 8 Yo" x 1 V4" A325 BOLT WITH CAPTIVE WASHER |SB12A
SECTION A-A CONNECTION DETAIL CONNECTION DETAIL -
SECTION B-B n 8 /2" STRUCTURAL NUTS NO12A
ANCHOR BRACKET o 8 1 %" 0.D. x %" 1.D. STRUCTURAL WASHERS | WO12A
- P | | BEARING PLATE RETAINER TIE CT-100ST
q 6 | %" x 10" H.G.R. BOLT B581002
r 1 OBJECT MARKER 18" X 18" E3151
— Design
5' 0" 50’ APPROACH GRADING i Division
APPROX 5'-10" I Texas Department of Transportation Standard

STANDARD 1

T MBGF | A ¢
S B N B i - : i . — WW SINGLE GUARDRAIL TERMINAL

2 -0"  MAX. APPROACH GRADING f MSKT-MASH-TL-3

RAIL OFFSET (1V:10H OR FLATTER) TRAFFIC FLOW
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN) (25:1 MAX SEE PRODUCT ASSEMBLY MANUAL
FLARE RATE) FOR ADDITIONAL GUIDANCE. SGT ( ] 25) 3] ] 8
FILE: sgt12s3118.dgn DN: TXDOT | CKzKM ‘DW:VP ‘CK:CL
APPROACH GRADING AT GUARDRAIL END TREATMENTS © TxDOT: APRIL 2018 CONT |SECT JOB HIGHWAY
NOTE: TXDOT GENERIC APPROACH GRADING LAYOUT NOTE: THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 0002| 06 062 IH 10
USED FOR ALL TANGENT TYPE END TREATMENTS. MSKT END TERMINAL, IT IS NOT INTENDED TO REPLACE DIST COUNTY SHEET NO
THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. 44 -
ELP HUDSPETH




NO WARRANTY OF ANY KIND [S 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:

FILE: C:\Users\RRAMIRE3\Desktop\RESE Troffic\STANDARDS\Roadway Standards\sgt+153120. dgn

DATE: 4/5/2022

50’ -0" GENERAL NOTES
END OF % NOTE: GUARDRAIL PANELS 2 & 3 (ITEM C) MAY BE SUBSTITUTED  NOTE: THERE ARE NO SUBSTITUTE GUARDRAIL 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF
LENGTH OF NEED WITH ONE 25'-0" GUARDRAIL PANEL (ITEM D). PANELS FOR (MODIFIED PANEL 4) THE SYSTEM, CONTACT: SEIG INDUSTRY, INC, 4T .
DI 1E S ot 2. FOR_INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE MANUFACTURER'S;
Py PN 2 L2 MODIF IED b, (a7 e, F " SGET END TERMINAL, PRODUCT DESCRIFTION ASSEMBLY MANUAL. ’

3. MANUFACTURER WILL APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER"
TO THE FACE PLATE OF THE DEVICE PER_MANUFACTURER’S RECOMMENDATIONS.
THE OBJECT MARKER SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.

4. THE NOMINAL HEIGHT OF THE GUARDRAIL BEAM IS 31 INCHES WITH A TOLERANCE
OF +/- ONE INCH.

3 1, 3 1Y 6'-3" 6'-3" 6’ -3" 6 -3" ‘ 6’ -3" 6 -3"

PO?T 2 PO?T 1

‘ ‘ FIELDSIDE FACE
% /—.GR PANEL ﬁﬂ % /—©GR PANEL E /—©GR PANEL % POST 3 T g 6"
[ ! Pl ——

e i A 5. FOR POST (LEAVE-QUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST ROADWAY
@ PLAN VIEW BEGIN POST 3 ®’ '
% % NOTE: LENGTH OF NEED 6. (POST 2 THROUGH POST 8) ARE MODIFIED STEEL-YIELDING POSTS WITH YIELDING
COMPOSITE BLOCKOUTS (ITEM F) MAY BE B®GR PANEL HOLES AT GROUND LEVEL. THERE ARE NO SUBSTITUTE POSTS.
SUBSTITUTED WITH (ITEM G) WOOD BLOCKOUTS. ,
NOTE: CONFIRM ALL POST OFFSET'S AS SHOWN |
END PAYMENT FOR SGT ON THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. POST 2 POSTS SHALL NOT BE SET IN CONCRETE.
NOTE:  TRAFFIC-SIDE VIEW DO NOT BOLT| 8. IF SOLID ROCK IS ENCOUNTERED FOR ANY OF THE POSTS IN THE SYSTEM, CONTACT
BEGIN STANDARD 31 MBGF POST OF?SE; D_}_STANCE" MODIFIED THE MANUFACTURER FOR SPECIFIC INSTALLATION GUIDANCE.
TRAFFIC FLOW FO2T 3 10 FO2T § 2 8+ |[CRABBER| | (FANEL ) .| o, HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
NOTE: NOTE: HARDWARE ITEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
RAIL SPLICE HARDWARE LAP_GUARDRAIL SPLICES_ IN GRABBER TEETH LOCKED ONTO FRONT
5 . . , H 10. A COMPOSITE MATERIAL BLOCKOUT THAT MEETS DMS-7210 REQUIREMENTS MAY BE
YIELDING POST HARDWARE (8) %" X 14" GR BOLTS DIRECTION OF TRAFFIC FLOW OF THE MODIFIED GUARDRAIL PANEL SUBSTITUTED FOR AN APPROVED WOOD BLOCKOUT. SEE CONSTRUCTION DIVISION
5y " WITH %" GR HEX NUTS WOOD MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.
(1) %"x 10" GR BOLT NO BOLTS IN BREAKAWAY
WITH %" GR HEX NUT c, f o f . f REAR TWO HOLES POST 11. THE ENTIRE SYSTEM MUST BE INSTALLED IN A STRAIGHT LINE WITHOUT ANY CURVE.
i i 9 0
IMPACT HOWEVER, THE SYSTEM CAN BE OFFSET BY TWO FEET AS SHOWN ON THE APPROACH
| b, _~®'HEAD GRADING' DETAIL TO HELP OFF-SET THE IMPACT HEAD FROM SHOULDER OF THE ROAD.
— e — e + E 7 A ﬁﬂﬁﬁg = El gﬁ{g ITEM|QTY MAIN SYSTEM COMPONENTS 1TEM 3
= — = — = — = R o —— i .| A 1 | SGET IMPACT HEAD SIH1A
YIELDING 32" 31" BCT U B 1 | MODIFIED GUARDRAIL PANEL 12°-6" 12GA 1265PZGP
oSt WEQRNT uRAlhs CABLE L@% X 3" GR5 LAG SCREWS B2 | 1 | MODIFIED GUARDRAIL PANEL 9° -4 " 12GA GP94
N L 1 . L. L. L. ® . = C | 2 | STANDARD GUARDRAIL PANEL 12 -6" 12GA GP126
i | | | N | | 7 %-{ D | 1 | STANDARD GUARDRAIL PANEL 25  -0" 12GA GP25
: | Ve | | | | FINISHED | | | X STRUT Ly E | 7 | MODIFIED YIELDING I-BEAM POST W6x8.5 YPEMOD
o yIELOmNG | R X N X X X N BN ALTERNA”VEL”EMS F | 6 | COMPOSITE BLOCKOUT 6" X 8" X 14" CBo8
N || DEPTH N N N N N N ‘ NOTE: %% G | 6 | WOOD BLOCKOUT 6" X 8" X 14" WB08
¥ | ‘(TYP 8-2) ¥ | ¥ ¥ ¥ I | | SEE PLAN VIEW H 1 STRUT 3" X 3" X BO" x /4" A36 ANGLE STR80
‘ ‘ ‘ I | I 1 | FOUNDATION TUBE 6" X 8" X 72" x ¥ " FNDT6
X X a J . N ‘ T | J_ | 1 | WOOD BREAKAWAY POST 5 5" x 7 /2" x 50" WBRK50
POST POS‘T 8 POST 7 POST 6 POST 5 POST 4 POST 3 POS‘T 2 | ‘ K 1 WOOD STRIKE BLOCK WSBLK14
! L 1 | STRIKE PLATE 4" A36 BENT PLATE SPLT8
NOTE: ELEVATION VIEW STRUT POST ! :
ITEME) (YIELDING POST 8 THRU 2) ARE MODIFIED W6X8.5 STEEL | N@ M 1| REINFORCEMENT PLATE 12 GA. GRS5 REPLT17
POST WITH FOUR '4" YIELDING HOLES, TWO HOLES PER FLANGE. _l N | 1 | GUARDRAIL GRABBER 2 2" X 2 2" X 16 " GOR17
POST 1 O | 1 | BEARING PLATE 8" X 8 %" X %" A36 BPLT8
TRAFFIC SIDE VIEW P 1 | PIPE SLEEVE 4 '/4" X 2 3" 0.D. (2 Yg" 1.D.) | PSLV4
5 T ” Q 1 | BCT CABLE ¥a" X 81" LENGTH CBL81
2" X 772" X 50" ALL HARDWAR
6" X 8" X 14" W6X8.5 I-BEAM POST WOOD STRIKE BLOCK () (Dwo0D BREAKAWAY POST T cui'solﬁ:\-n_ BOE¥ 3§7A = GRBLT
COMPOSITE BLOCKOUT ~ WITH YEILDING HOLES 17 STRIKE PLATE (L) GUARDRAIL NO BOLTS IN || MODIFIED (8) RE INFORCEMENT| (—p—— ; A R RDRAIE BoLT Soraoe < '—T
ITEM LTEM n— GRABBER REAR TWO HOLES|| RAIL 1 PLATE 8 10GRBL
/T@REFLECTIVE SHEETING SGET — C |33 [%" X 1 /a" GR SPLICE BOLTS 307A HDG 1GRBLT
PROVIDED BY COMPANY ! > d | 3 [5%" FLAT WASHER F436 A325 HDG 58FW436
" | IMPACT HEAD - > (N) GUARDRAI L] 8
24 | SEE (GENERAL NOTE 3) GRABBER e | 1 |%" LOCK WASHER HDG 58LW
(1) %" X 10" GR BOLT BEARING ©@ f |39 |%" GUARDRAIL HEX NUT HDG 58HN563
[ /T (1) %" GR NUT | PLATE > g | 2 [," X 2" STRUT BOLT A325 HDG 2BLT
i Bgﬁ%gc "y L ®STRUT i : 1 i h | 6 |Y" X 1 4" PLATE BOLT A325 HDG 125BLT
RAIL (2) Yy T Y u ‘ . . i |16 |/o" FLAT WASHER F436 A325 HDG 12FWF436
HETGHT YEILDING HOLE L] MAX TMUM N STRUT® A o X oLt I 8 /" LOCK WASHER HDG 12Lw
72" ya L1 (1) %" x 10" GR BOLT TUBE HEIGHT [ 3" x 3" x 80" | (120) 2" FLAT WASHER kK | 8 [/»" HEX NUT A563 HDG 12HN563
LERGTH \ | 1(2) %" FLAT WASHER ABOVE GROUND b Va" THICKNESS | veripiNG (652 /2" LOCK WASHER |_| 4 [%" X 3" HEX LAG SCREW GRS HDG 38LS
I FIGNRIASDHEED 1 (1) %" LOCK WASHER e 1 L posT (6k) %" HEX NUT m | 4 |3%" FLAT WASHER F436 A325 HDG 38FW844
40" | Q) %" GR NUT (X ! N | 2 |1" FLAT WASHER F436 A325 HDG 1FWF436
DPF_%STTH [ (. LENGTH | \E.I;\/IUBBEED L NOTE: TWO FLAT WASHERS &) 2 | 1" HEX NUT A563DH HDG 1HNS563
- Lo || DEPTH POST 2 PER BOLT, ONE EACH P | 1 [18" TO 24" LONG ZIP TIE RATED 175-200LB ZPT18
- : : FOUNDATION TUBE ‘ STRUT POST SIDE OF PANEL. q 1 [1 " X 4" SCH-40 PVC PIPE PSPCRA4
' . 6" x 8" x 72" o ! r | 1 |RFID CHIP RATED MIL-STD-810F RF 1D810F
Lo %' THICKNESS b s 1| IMPACT HEAD REFLECTIVE SHEETING RS30M
L a Ly SIDE VIEW
SIDE VIEW POST 1 POST 1 REINFORCEMENT PLATE ;wﬁ Design
POST 8 - POST 3 (TYP) FRONT END VIEW FIELD SIDE VIEW WITH GUARDRAIL GRABBER Division
I Texas Department of Transportation Standard
SPECIAL NOTE: APPROX 5' -10° 5'-0" 50' APPROACH GRADING SPIG INDUSTRY, LLC
STANDARD SGET MAXIMUM (OFFSET), HORIZONTAL FLARE | | \
~—’7MBGF OVER THE FIRST 50 FEET = 1 FOOT. SINGLE GUARDRAIL TERMINAL
r \ M]\ T - TL-3 - MASH
I =g Y ok SGE
/ ‘ L APPROACH GRADING T SGT (1 5) 3] -20
EDGE OF PAVEMENT 2'-0" MAX. avs IO(I)-I %I:Q ?—'LATTER) FILE: sgt153120. dgn DN: TxDOT ‘c»«:KM ‘DW:\/P ‘CK:VP
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION® SHOwN)  RAIL OFFSET NOTE: © Tx00T: APRIL 2020 conT [sECT w08 HIGRWAY
THIS STANDARD IS A BASIC REPRESENTATION OF REVISTONS 0002 06| 062 I 10
THE SGET TERMINAL SYSTEM AND IS NOT INTENDED e S o
APPROACH GRADING AT GUARDRAIL END TREATMENTS TO REPLACE THE MANUFACTURER'S ASSEMBLY MANUAL. ELP HUDSPETH a5 -




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 stondard is governed by the "Texas Engineering Practice Act".

DISCLAIMER:

FILE: C:\Users\RRAMIRE3\Desktop\Roadway Standards\tehmac!1.dgn

DATE: 4/5/2022

LANE OR SHLDR \/\
NO TAPERED EDGE
REQUIRED
— ™ — I
* L0 HMAC LAYER (LT T TOTAL THICKNESS
* * P Pt .fi> 2.5" OR LESS
EXIST. PVMT OR BASE LAYER
SUBGRADE LAYER <T>
[
% %% 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 (D | LANE OR SHLDR
MAX. J\
4‘ s ‘ A'A" b . ¢ VR
: LA R TOTAL THICKNESS
%% <5 < vAC LAYER < et == |7 OF ALL HMAC 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.

(T) TOTAL THICKNESS
OF ALL HMAC LAYERS

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.

% % % 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 \/\
1.75H 81V
OR FLATTER
-
e B
<iloal S Do e e 0 =
P el T U Y WMAC LAYER 4.4 e
I A iR ST S
A - S NI PE M D PR DU
BASE LAYER
—
SUBGRADE LAYER

% % % SEE TYPICAL SECTION FOR ROADSIDE DETAILS

CONDITION - 4

NEW OR RECONSTRUCTED PAVEMENT
HMAC THICKNESS 5" OR GREATER

(NOT TO SCALE)

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.

=t Design
Division
I Texas Department of Transportation Standard

TAPERED EDGE DETAILS
HMAC PAVEMENT

TE (HMAC) -11

FILE: tehmacl 1. dgn one TxDOT  [ecsRL [ow: KB ok
@©7TxDOT  Jonuary 2011 CONT [SECT JoB HIGHWAY
REVISIONS 0002 06 062 IH 10
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GENERAL\GN Traffic\IH10 ITS KEY MAP.dgn

PROPOSED DMS #2
[H-10 & FM 34 MM 88.3
SHEET 3 OF 5

e

PROPOSED RWIS #1
[H-10 & MM 87.3

SHEET 1 OF 5 PROPOSED CCTV #3

IH-10 & MM 90.3
SHEET 5 OF 5

PROPOSED CCTV %2
IH-10 & MM 89
SHEET 4 OF 5

PROPOSED DMS #1
[H-10 & MM 87.4
SHEET 1 OF 5

PROPOSED CCTV #1
[H-10 & FM 34 MM 87.8
SHEET 2 OF 5

34

Z o l"f,-‘.r‘l'o
192 A )

; """ E bU&é'rié"f.'XriAMé""}
4 126153 7 /
! X :ﬁﬁ:
WG LICENSED. &

11:29: 30 AM

FILE: M:\0002-06-062\4-DESIGN\Plan Set\1.

DATE: 7/7/2022

UDSPETH o
— / { - ,7
t//w;/ﬁ/d I.€.
07/07/2022
DEVICE NAME HIGHWAY MM *xATITUDE **LONGI TUDE IH 10
RWIS =1 IH-10 IH 10 87+0.3 31.184538 -105.617596
DMS_#1 [H-10 EB & FM 34 IH 10 87 +0.4 31.177718 -105. 636440
CCTV #1 [H-10 & FM 34 IH 10 87+0.8 31.174539 -105.647717 ITS
DMS #2 IH-10 WB & FM 34 IH 10 88+0.3 31.171074 -105.656279 KEY MAP
CCTV #2 IH 10 IH 10 89+00 31.171305 -105. 662596
CCTV #3 IH 10 IH 10 90+. 30 31.171453 -105. 663959
*x FOR CONTRA ORMATION PURP ONLY, DEVICE LOCATION MUST BE FIELD VERIFIED BY THE SCALE: N.T.S. SHEET 1 OF 1
CONTRACTOR AN ED BY THE ENG . JE— ©2022
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11:29:34 AM
FILE: M:\0002-06-062\4-DESIGN\PIan Set\8. TRAFFIC\IHOOIO_TRF_ITS_Layout_01.dgn

DATE: 7/7/2022

PROPOSED RWIS #1
[H-10 & MM 87.3
30" OFFSET FROM EDGE OF TRAVEL LANE

INSTALL:
21" LF - DRILL SHAFT (42IN)
1.5 CY - RIPRAP (CONC) (4 IN)

EA - ITS POLE (55 FT) (90 MPH)

EA - ITS POLE MNT CAB (TY 2) (CONF 2)

EA - INSTALLATION OF FES (FIELD CABINET)
EA - INSTALLATION OF CELLULAR MODEM

EA - PRECIPITATION TYPE SENSOR

EA - WINDSPEED/DIRECTION SENSOR

EA - BAROMETRIC PRESSURE SENSOR

EA - CELLULAR MODEM #x

EA - CCTV FIELD EQUIP (DIGITAL) %=
EA - FIELD ETHERNET SWITCH #*x

EA - IP ADDRESSABLE POWER STRIP xx

EA - CCTV FIELD EQUIP (DIGITAL) (INSTL ONLY)

EA - FUR & INST ROADWAY WEATHER INFO SYSTEM

EA - AIR TEMPERATURE/RELATIVE HUMIDITY SENSOR
EA - NON-INTRUSIVE PAVEMENT CONDITION SENSOR
EA - NON-INTRUSIVE PAVEMENT TEMPERATURE SENSOR

38°

PROPOSED DMS #*1

IH-10 EB & FM 34 MM 87.4

16° OFFSET FROM

INSTALL:

EDGE OF TRAVEL LANE

LF - DRILL SHAFT (54 IN)

0 50 190
SCALE 1:100

LEGEND

EXISTING DMS
[mm]  PROPOSED DMS
EXISTING ITS POLE
® PROPOSED TS POLE
/() EXISTING/PROPOSED ELECTRICAL SERVICE
/@  EXISTING/PROPOSED POWER SOURCE
/ wepp-r EX1STING/PROPOSED POWER LINE

<< IH10 W 1.5 CY - RIPRAP (CONC) (4 IN) <&
<< 1 EA - INS OH SN SUP (30 FT BAL TEE) = 4 PROPOSED GROUND BOX ( TY A )
1 EA - DMS (POLE MTD CABINET) _
1 EA - INSTALLATION OF CELLULAR MODEM | EXISTING GROUND BOX
1 EA - CELLULAR MODEM *x o
1 EA - 1P ADDRESSABLE POWER STRIP xx EXISTING CONDUIT
———  PROPOSED CONDUIT TRENCH
= IH 10 E ::>> === PROPOSED CONDUIT BORE
=2 RRARSISED=GRz2 —a—a-  PROPOSED METAL BEAM GUARD FENCE
- PROPOSED SMALL SIGN
@—“ ————————————————————— = TRAFFIC FLOW ARROW
@—/ R CONDUIT RUN NUMBER
PROPOSED ELECTRICAL T R M, ®
PROPOSED GB-3 PROPOSED GB-1 SERVICE #IH-10 & MM 87.4
LINE EXTENSION ] NOTE:
INSTALLED BY OTHERS PROPOSED POWER
SOURCE INSTALLED 1. REFER TO STANDARD ITS (7)-15
BY OTHERS FOR RIPRAP CONC. APRON
ITS QUANTITIES CONDUIT AND CONDUCTOR RUNS
ITEM | CODE [DESCRIPTION UNIT| QUANTITY LENGTH CONDUIT (FT) ELECTRICAL CONDUCTOR
416 | 6005 DRILL SHAFT (42 IN) LF 21 RUN NO. OF RUN SCHED 40 PVC (2") ELEC CONDR (NO. 2) INSUL
416 | 6007 |IDRILL SHAFT (54 IN) LF 38 (FT EA TRENCH EA BORE GROUND POWER
432 | 6001 |IRIPRAP (CONC) (4 IN) cY 3 1 10 1 10 0 1 15 5 75 JECCN XU
618 | 6023 [CONDT (PVC) (SCH 40) (2") LF 55 2 25 1 25 0 1 30 3 90 ;;sgugfhfﬁﬁ\‘
618 | 6024 |CONDT (PVC) (SCH 40) (2") (BORE) LF 440 3 10 1 10 0 1 15 3 45 PZANRE REAN
620 | 6016 |[ELEC CONDR (NO.?2) INSULATED LF 1650 4 440 o) 1 440 1 445 2 890 ,’*,.-' * '-._*',
624 | 6002 [GROUND BOX TY A (122311)W/APRON EA 3 5 10 1 10 ) 1 15 2 30 I * )
628 | 6225 |[ELC SRV TY D 120/240 100 (NS)GS(NIGC(0) | EA 1 TOTAL 55 440 520 1130 %" "EDUARDO T.ADAME 9
650 | 6028 [INS OH SN SUP (30 FT BAL TEE) EA 1 T 2ot
6010 | 6011 [CCTV FIELD EQUIP (DIGITAL) (INSTL ONLY) | EA 1 h . 126153 nl
6028 | 6001 [INSTALL DMS (POLE MTD CABINET) EA 1 o"%;__ Lreen® &L
6064 | 6046 [[TS POLE (55 FT) (90 MPH) EA 1 or L CENSE oS
6064 | 6084 [ITS POLE MNT CAB (TY 2) (CONF 2) EA 1 PROJECT LOiATTSI ON ‘\\SIQLQL Y
6137 | 6005 [INSTALLATION OF FES (FIELD CABINET) EA 1 ARS y
6386 | 6001 [INSTALLATION OF CELLULAR MODEM EA 2 o , ~
6433 ] 6001 [FUR & INST ROADWAY WEATHER INFO SYSTEM| FA 1 i M/ 74(/4 L.
6433 | 6002 PRECIPITATION TYPE SENSOR EA 1 Lz
6433 | 6003 [AIR TEMPERATURE/RELATIVE HUMIDITY SENSO Fa 1 07/07/2022
6433 | 6006 [NON- INTRUSIVE PAVEMENT CONDITION SENSO| EA 1
6433 [ 6007 [NON- INTRUSIVE PAVEMENT TEMP SENSOR EA 1 ‘.f?
6433 [ 6009 WINDSPEED/DIRECTION SENSOR EA 1 =N IH 10
6433 | 6010 [BAROMETRIC PRESSURE SENSOR EA 1 - S ——
FULL COLOR DMSxx EA 1
POLE MNT CABINET W/ CONTROLLER%** EA 1
CELLULAR MODEM*¥ EA 2 SHEET LOCATION ITS LAYOUT
CCTV FIELD EQUIMENT (DIGITAL)*x EA 1
FIELD ETHERNET SWITCHxx EA 1 IH 10 & MM 87.4
[P ADDRESSABLE POWER STRIPxx EA 2
*x ITEMS PROVIDED BY THE STATE
SHEET | OF 5
33 ©2022
192 HUDSPETH l Texas Department of Transportation
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11:29:49 AM
FILE: M:\0002-06-062\4-DESIGN\PIan Set\8. TRAFFIC\IHOOIO_TRF_ITS_Layout_02.dgn

DATE: 7/7/2022

43

PROPOSED ELECTRICAL

IH 10 E

PROPOSED GB-4\\

PROPOSED GB-1
PROPOSED GB-2

PROPOSED CCTV #1

INSTALL:
1.5 CY - RIPRAP

EA - ITS POLE

PROPOSED GB-3

EA - CCTV FIELD EQUIP (DIGITAL)

IH-10 & FM 34 MM 87.8
10° OFFSET FROM EDGE OF TRAVEL LANE

21° LF - DRILL SHAFT (42 IN)

(CONC) (4 IN)
(INSTL ONLY)
(55 FT) (30 MPH)

EA - ITS POLE MNT CAB (TY 2) (CONF 2)
EA - INSTALLATION OF CELLULAR MODEM
EA - CELLULAR MODEM x#

EA - CCTV FIELD EQUIP (DIGITAL) =*x
EA - [P ADDRESSABLE POWER STRIP #*x

0 50 190
SCALE 1:100

LECEND

EXISTING DMS

[m]  PROPOSED DMS
EXISTING ITS POLE
® PROPOSED ITS POLE
/(>  EXISTING/PROPOSED ELECTRICAL SERVICE
/@  EXISTING/PROPOSED POWER SOURCE
/ -e-rp-e EXISTING/PROPOSED POWER LINE
-« PROPOSED GROUND BOX ( TY A )
i\ EXISTING GROUND BOX

EXISTING CONDUIT

PROPOSED CONDUIT TRENCH
PROPOSED CONDUIT BORE

PROPOSED METAL BEAM GUARD FENCE

SERVICE #IH-10 & FM 34 MM 87.7 PROPOSED SMALL SICN
= TRAFFIC FLOW ARROW
j @ CONDUIT RUN NUMBER
EXISITNG POWER LINES PROPOSED” POWER
SOURCE: INSTALLED NOTE:
BY OTHERS
1. REFER TO STANDARD ITS (7)-15
ITS QUANTITIES CONDUIT AND CONDUCTOR RUNS FOR RIPRAP CONC. APRON
ITEM [ CODE [DESCRIPTION UNIT] QUANTITY LENGTH CONDUIT (FT) ELECTRICAL CONDUCTOR
416 | 6005 [DRILL SHAFT (42 IN) LF 21 RUN NO. OF RUN SCHED 40 PVC (2) ELEC CONDR (NO. 4) INSUL
432 | 6001 |RIPRAP (CONC) (4 IN) CYy 1.5 (FT) EA TRENCH EA BORE GROUND POWER
618 | 6023 [CONDT (PVC) (SCH 40) LF 265 1 10 1 10 0 1 15 2 30 3 oF A\,
618 | 6024 [CONDT (PVC) (SCH 40) (BORE) LF 115 Z 155 1 155 0 1 160 2 320 AT e
620 | 6012 [ELEC CONDR (NO.4) INSULATED LF 1215 3 15 0 1 15 1 120 2 240 =z o 4
624 | 6002 |[GROUND BOX TY A (122311)W/APRON EA 4 4 90 1 90 0 1 95 2 190 .0 3*9
628 | 6128 |[ELC SRV TY D 120/240 060 (NS)GS(N)GC(0) | EA 1 5 10 1 10 0 1 15 2 30 ,/..’.'.-' ....................... '.‘.'..',
6010 | 6011 |CCTV FIELD EQUIP (DIGITAL) (INSTL ONLY) | EA 1 TOTAL 265 15 405 810 4.....EDUARDO 1.ADAME /7
6064 | 6046 [ITS POLE (55 FT) (90 MPH) EA 1 4 126153 7z
6064 | 6084 [ITS POLE MNT CAB (TY 2) (CONF 2) EA 1 0% &7
6386 | 6001 |[INSTALLATION OF CELLULAR MODEM EA 1 WO LICENSED o
CELLULAR MODEMx*=* EA 1 SSional o=
CCTV FIELD EQUIMENT (DIGITAL)** EA 1 MRNR
IP_ADDRESSABLE POWER STRIP** EA 1 PROJECT LOCATION .
*x [TEMS PROVIDED BY THE STATE N.T.S. - 7 ft{/ I}Z—
> Coprs TWo
07/07/2022
[
(%)
R I — — IH 10
ITS LAYOUT
SHEET LOCATION
[H 10 &
FM 34 MM 87.8
m SHEET 2 OF 5
3@ ©2022
192 HUDSPETH l Texas Department of Transportation
CONT SECT JoB HIGHWAY

0002 | 06 062
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PROPOSED GB-2

PROPOSED DMS #2
[H-10 wWB & FM 34 MM 88.3

INSTALL:

30° LF - DRILL SHAFT (48 IN)

1.5 CY - RIPRAP (CONC) (4 IN)
EA - DMS (POLE MNT CABINET)

EA - CELLULAR MODEM =*#

“ MOW STRIP
/**150 MBGF SGT/"]3 cy

16° OFFSET FROM EDGE OF TRAVEL LANE

1 EA - INS OH SN SUP (30 FT BAL TEE)

1
1 EA - INSTALLATION OF CELLULAR MODEM
1
1

EA - [P ADDRESSABLE POWER STRIP %%

s H10 W =
< <<
BEGIN MBGF
DAT
BEGIN MOWSTRIP
PROPOSED GB-1
= IH 10 E =
= =
PROPOSED ELECTRICAL
SERVICE #IH-10 & MM 88.3
EXISTING POWER PROPOSED POWER EXISTING POWER
LINES SOURCE  INSTALLED LINES
BY OTHERS
ITS QUANTITIES CONDUIT AND CONDUCTOR RUNS
ITEM | CODE DESCRIPTION QUANTITY LENGTH CONDUIT (FT) ELECTRICAL CONDUCTOR
416 | 6007 DRILL SHAFT (54 IN) 38 RUN NO. OF RUN SCHED 40 PVC ELEC CONDR (NO. 6) INSUL
432 | 6001 |RIPRAP (CONC) (4 IN) 1.5 (FT) EA TRENCH EA GROUND POWER
432 | 6045 [RIPRAP (MOW STRIP) (4 IN) 13 1 10 1 10 1 15 3 45
540 | 6002 [MTL W-BEAM GD FEN (STEEL POST) 150 2 155 0 1 1 160 3 480
540 | 6016 [DOWNSTREAM ANCHOR TERMINAL SECTION 1 3 10 1 10 1 15 3 45
544 | 6001 [GUARDRAIL END TREATMENT (INSTALL) 1 TOTAL 20 190 570
618 | 6023 [CONDT (PVC) (SCH 40) (2") 20
618 | 6024 [CONDT (PVC) (SCH 40) (2") (BORE) 155
620 | 6010 [ELEC CONDR (NO.6) INSULATED 760
624 | 6002 [GROUND BOX TY A (122311)W/APRON 2
628 | 6225 [ELC SRV TY D 120/240 100 (NS)GS (N)GC(O)
650 | 6028 [INS OH SN SUP(30 FT BAL TEE)
6028 | 6001 [INSTALL DMS (POLE MTD CABINET)
6386 | 6001 |[INSTALLATION OF CELLULAR MODEM

FULL COLOR DMSx=#

POLE MNT CABINET W/ CONTROLLER*x

CELLULAR MODEM=*

TRAFFIC\IHOQI1O_TRF_ITS_Layout_03. dgn

[P ADDRESSABLE POWER STRIPx*

11:30: 06 AM
FILE: M:\0002-06-062\4-DESIGN\PIan Set\8.

7/7/2022

DATE:

*x [TEMS PROVIDED BY THE STATE

PROJECT LOCATION

SCALE 1:100

LEGEND

EXISTING DMS

PROPOSED DMS

EXISTING ITS POLE

PROPOSED ITS POLE
EXISTING/PROPOSED ELECTRICAL SERVICE
EXISTING/PROPOSED POWER SOURCE
EXISTING/PROPOSED POWER LINE
PROPOSED GROUND BOX ( TY A )
EXISTING GROUND BOX

EXISTING CONDUIT

PROPOSED CONDUIT TRENCH
PROPOSED CONDUIT BORE

PROPOSED METAL BEAM GUARD FENCE
PROPOSED SMALL SIGN

TRAFFIC FLOW ARROW

CONDUIT RUN NUMBER

REFER TO STANDARD ITS (7)-15
FOR RIPRAP CONC. APRON

; """ E bU&é'rié"f.'XriAiié""}

4 126153 7 /
! X :ﬁﬁ:
WG LICENSED. &

N.T.S. Wy
/ T L AL TE
07/07/2022
\[Y
\"ﬁ ——— IH 10
ITS LAYOUT

SHEET LOCATION

192

IH 10 & MM 88.3

SHEET 3 OF 5

3@ ©2022
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i

B!

IH 10 W

IH 10 E

BEGIN MOWSTRIP

DAT
BEGIN MBGF
150° MBGF\\ \\

PROPOSED CCTV %2
IH-10 & MM 89
30" OFFSET FROM EDGE OF TRAVEL LANE

INSTALL:

21— LF
1.5 CY
R

EA
EA
EA
EA
EA
EA

MOW STRIP J
13CY SGT

EXISTING POWER LINE

PROPOSED GB-1

- DRILL SHAFT (42 IN)

- RIPRAP (CONC) (4 IN)

CCTV FIELD EQUIP (DIGITAL) (INSTL ONLY)
ITS POLE (55 FT) (90 MPH)

ITS POLE MNT CAB (TY 2) (CONF 2)
INSTALLATION OF CELLULAR MODEM
CELLULAR MODEM ==

CCTV FIELD EQUIP (DIGITAL) ==

IP ADDRESSABLE POWER STRIP xx

0 50 190
SCALE 1:100

LECEND

EXISTING DMS

[m]  PROPOSED DMS

EXISTING ITS POLE
® PROPOSED ITS POLE

7 {2 EXISTING/PROPOSED ELECTRICAL SERVICE

/@ EXISTING/PROPOSED POWER SOURCE

/ wperepep EXISTING/PROPOSED POWER LINE

[d PROPOSED
] EXISTING

GROUND BOX ( TY A )
GROUND BOX

&
\AfPROPOSED ELECTRICAL
SERVICE #[H-10 & MM 89

PROPOSED POWER
SOURCE INSTALLED

BY OTHERS

ITS QUANTITIES

ITEM

DESCRIPTION

CONDUIT AND CONDUCTOR RUNS

416

DRILL SHAFT (42 IN)

432

RIPRAP (CONC) (4 IN)

RIPRAP (MOW STRIP) (4 IN)

540

MTL W-BEAM GD FEN (STEEL POST)

540

DOWNSTREAM ANCHOR TERMINAL SECTION

544

GUARDRAIL END TREATMENT (INSTALL)

618

CONDT (PVC) (SCH 40) (2")

620

ELEC CONDR (NO.6) INSULATED

624

GROUND BOX TY A (122311)W/APRON

628

ELC SRV TY D 120/240 060 (NS)GS(N)GC(O)

6010

CCTV FIELD EQUIP (DIGITAL) (INSTL ONLY)

6064

ITS POLE (55 FT) (90 MPH)

6064

[TS POLE MNT CAB (TY 2) (CONF 2)

6386

INSTALLATION OF CELLULAR MODEM

CELLULAR MODEM=*

CCTV FIELD EQUIMENT (DIGITAL) *#

[P ADDRESSABLE POWER STRIPx#

TRAFFIC\IHOQI10O_TRF_ITS_Layout_04. dgn

11:30:24 AM
FILE: M:\0002-06-062\4-DESIGN\PIan Set\8.

7/7/2022

DATE:

*» [TEMS PROVIDED BY THE STATE

- - - EXISTING CONDUIT

PROPOSED CONDUIT TRENCH

= PROPOSED CONDUIT BORE

PROPOSED METAL BEAM GUARD FENCE
PROPOSED SMALL SIGN

CONDUIT RUN NUMBER

—e
o
—= TRAFFIC FLOW ARROW

NOTE:

1. REFER TO STANDARD ITS (7)-15
FOR RIPRAP CONC. APRON

QUANTITY LENGTH ELECTRICAL CONDUCTOR
RUN NO. OF RUN SCHED 40 PVC ELEC CONDR (NO. 6) INSUL
(FT) BORE GROUND POWER
1 10 0 1 15 2 30
2 20 0 1 25 2 50
TOTAL 0 40 80 - O\F\\\ \
=73t T
E \}X'”'“‘“!ik‘ \
o 9. RO |
S el
//: t"l
; EDUARDO 1. ADAME 2
% 126153 [ 2
! X &7
1gx. ¢ 0.
PROJECT LOCATION Wi N
N.T.S. WRoNAL
TN
— { =i
/ t/ﬂ,/ AL TL
07/07/2022
[
(%)
\*M.IHIII " IH 10
ITS LAYOUT
SHEET LOCATION
IH 10 &
SHEET 4 OF 5
gg ©2022
192 HUDSPETH l Texas Department of Transportation
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IH 10 w

IH 10 E

IH 10 FRONTAGE gp

EXISTING POWER//

PROPOSED GB-1

PROPOSED ELECTRICAL
SERVICE #IH-10 & MM 90.3

Y

LINES
PROPOSED POWER
SOURCE INSTALLED
BY OTHERS
ITS QUANTITIES
ITEM | CODE |[DESCRIPTION UNIT| QUANTITY
416 | 6005 DRILL SHAFT (42 IN) LF 21
432 | 6001 |[RIPRAP (CONC) (4 IN) cY 1.
618 | 6023 |[CONDT (PVC) (SCH 40) (2") LF 30
620 | 6010 [ELEC CONDR (NO.6) INSULATED LF 120
624 | 6002 |[GROUND BOX TY A (122311)W/APRON EA 1
628 | 6128 [ELC SRV TY D 120/240 060 (NS)GS(NIGC(O) | EA 1
6010 | 6011 |CCTV FIELD EQUIP (DIGITAL) (INSTL ONLY) | EA 1
6064 | 6046 |[ITS POLE (55 FT) (90 MPH) EA 1
6064 | 6084 |[ITS POLE MNT CAB (TY 2) (CONF 2) EA 1
6386 | 6001 | INSTALLATION OF CELLULAR MODEM EA 1
CELLULAR MODEM=* # EA 1
CCTV FIELD EQUIMENT (DIGITAL) *# EA 1
[P ADDRESSABLE POWER STRIPx# EA 1

TRAFFIC\IHOQI1O_TRF_ITS_Layout_05. dgn

*» ITEMS PROVIDED BY THE STATE

CONDUIT AND CONDUCTOR RUNS

LENGTH CONDUIT (FT) ELECTRICAL CONDUCTOR
RUN NO. OF RUN SCHED 40 PVC (2") ELEC CONDR (NO. 6)
(FT) EA [TRENCH[ EA BORE GROUND
1 10 1 10 0 1 15 2
2 20 1 20 0 1 25 2
TOTAL 30 0 40

11:30:43 AM

7/7/2022
FILE: M:\0002-06-062\4-DESIGN\PIan Set\8.

DATE:

)

\AfPROPOSED CCTV =3
IH-10 & MM 90.3

12° OFFSET FROM EDGE OF TRAVEL LANE

INSTALL:

21° LF - DRILL SHAFT
(CONC) (4 IN)

EA - CCTV FIELD EQUIP (DIGITAL)
(55 FT) (90 MPH)
EA - ITS POLE MNT CAB (TY 2) (CONF 2)
EA - INSTALLATION OF CELLULAR MODEM
EA - CELLULAR MODEM x=
EA - CCTV FIELD EQUIP
EA - IP ADDRESSABLE POWER STRIP =xx

1.5 CY - RIPRAP

EA - ITS POLE

it

03

IR

(DIGITAL)

EXISTING POWER ~/

(INSTL ONLY)

* %

PROJECT LOCATION

0 50 190
SCALE 1:100

LECEND

EXISTING DMS

[m]  PROPOSED DMS

EXISTING ITS POLE
® PROPOSED ITS POLE

7 {2 EXISTING/PROPOSED ELECTRICAL SERVICE

/@ EXISTING/PROPOSED POWER SOURCE

/ wperepep EXISTING/PROPOSED POWER LINE

[d PROPOSED GRQUND BOX ( TY A )
o EXISTING GROUND BOX

- - - EXISTING CONDUIT

PROPOSED CONDUIT TRENCH

= PROPOSED CONDUIT BORE

PROPOSED METAL BEAM GUARD FENCE
PROPOSED SMALL SIGN

CONDUIT RUN NUMBER

—e
o
—= TRAFFIC FLOW ARROW

NOTE:

1. REFER TO STANDARD ITS (7)-15
FOR RIPRAP CONC. APRON

192

SHEET LOCATION

HUDSPETH

07/07/2022

IH 10

IH 10 &
MM 90. 3

ITS LAYOUT

SHEET 5 OF 5
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1:31: 02 AM
FILE: M:\0002-06-062\4-DESIGN\PIan Set\10.

1

DATE: 7/7/2022

Traffic\Communication Schematic.dgn

Miscel laneous\Misc.

PROPOSED DMS

% DMS DMS CONTROL
CONTROLLER CABLE (S)
© * DMS
—
<T
(&)
* CELLULAR
MODEM
PROPOSED DMS NO. 1
IH-10 EB & FM 34 MM 87. 4
ITS LAYOUT SHEET 1 OF 5
PROPOSED DMS NO. 2
[-10 WB & FM 34 MM 88.3
ITS LAYOUT SHEET 3 OF 5
PROPOSED RWIS
RWIS CAT 6
CONTROLLER RWIS
[{e)
-
<
(&)
* CELLULAR
MODEM

PROPOSED CCTV

CAT ©
* CCTV
0
-
<
O
* CELLULAR
MODEM
CELLULAR
MODEM
PROPOSED CCTV NO. 1
I-10 & FM 34 MM 87.8
ITS LAYOUT SHEET 2 OF 5
PROPOSED CCTV NO. 2 RWIS
I-10 & MM 89

ITS LAYOUT SHEET 4 OF 5

PROPOSED CCTV NO. 3
[-10 & MM 90.3
I[TS LAYOUT SHEET 5 OF 5

NOTES:

1.

THIS SHEET IS A CONCEPTUAL DESIGN OF THE TRANSPORTATION MANAGEMENT
COMMUNICATIONS SYSTEM. ALL EQUIPMENT AND/OR CONNECTIONS REQUIRED MAY
NOT BE SHOWN. IT IS THE CONTRACTOR’S RESPONSIBILTY TO ENSURE THAT
THE SYSTEM IS PROVIDED COMPLETE AND MADE FULLY FUNCTIONAL.

DENOTES ITEMS PROVIDED BY THE DEPARTMENT.

PROPOSED RWIS NO. 1
[-10 & MM 87.3
I[TS LAYOUT SHEET 1 OF 5

LEGEND

PROPOSED CLOSED CIRCUIT TELEVISION CAMERA (CCTV)

PROPOSED DYNAMIC MESSAGE SIGN (DMS)

PROPOSED CABINET

PROPOSED CELLULAR MODEM

PROPOSED ROADWAY WEATHER INFORMATION SYSTEM (RWIS)

07/07/2022

IH 10

COMMUN

I ON
SCHEM

CAT
ATI

|
TIC

SHEET 1 OF 1

==t
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1:31: 04 AM
FILE: M:\0002-06-062\4-DESIGN\PIan Set\10.

1

DATE: 7/7/2022

g.n

Traffic\Electrical Service Data Sheet.d

Miscel laneous\Misc.

Elec. Plan Service Service Safety Main Lighting Pane Ibd/ Branch Branch Branch KVA
Service Sheet Electrical Service Description *Conduit | Conductors Switch Ckt. Bkr. Contactor | Loadcenter Circuit Ckt. Bkr. Circuit Load
1D Number Size No./Size Amps Pole/Amps Amps Amp Rating ID Pole/Amps Amps
IH-10 & MM 87.4 1 OF 5 ELC SRV TY D 120/240 100 (NS)GS(N)GC(O) 1 1/4" 3782 N/A 2P/100 N/A 100 PROPOSED RWIS #1 IH-10 & MM 87.3 1P/30 20 14,4
PROPOSED DMS #1 [H-10 EB & FM 34 MM 87.4 2P/70 50
[H-10 & FM 34 MM 87.7| 2 OF 5 ELC SRV TY D 1207240 060 (NS)GS(N)GC (0) 1 174" 3/%4 N/A 2P/60 N/A 100 PROPOSED CCTV #1 IH-10 & FM 34 MM 87.8 1P/20 15 1.8
IH-10 & MM 88.3 3 OF 5 ELC SRV TY D 1207240 100 (NS)GS(N)GC (0) 1 174" 3/78#2 N/A 2P/100 N/A 100 PROPOSED DMS #2 [H-10 WB & FM 34 MM 88.3 2P/70 50 12.0
IH-10 & MM 89 4 OF 5 ELC SRV TY D 120/240 060 (NS)GS(N)GC(O) 1 174" 3/%4 N/7A 2P/60 N/A 100 PROPOSED CCTV =2 IH-10 & MM 89 1P/20 15 1.8
IH-10 & MM 90.3 5 OF 5 ELC SRV TY D 120/240 060 (NS)GS(N)GC(0) 1 174" 3/%#4 N/A 2P/60 N/A 100 PROPOSED CCTV #3 IH-10 & MM 90.3 1P/20 15 1.8

07/07/2022
1
IH 10
ELECTRICAL
SERVICE
DATA
SHEET 1 OF 1
3@ ©2022
l Texas Department of Transportation
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11:31: 06 AM

FILE: M:\0002-06-062\4-DESIGN\PIan Set\10.

DATE: 7/7/2022

Traffic\DMS Elevation.d

Miscel laneous\Misc.

gln

PROPOSED
DYNAMIC

1. CONTRACTOR TO FIELD VERIFY AND DETERMINE COLUMN HEIGHT.

2. REFER TO COSs-SE, HCOss-z1-21,
FOR ADDITIONAL SUPPORT DETAILS.

COsSsD, COSSF, AND COSS-FD

3. REFER TO ITS(7)-15 FOR RIPRAP APRON/STEP DETAILS.

4. REFER TO ITS LAYOUT FOR OFFSET DIMENSIONS. OFFSET FROM MBGF

SHALL NOT BE LESS THAN 5 FEET.

5. THE ACTUAL TRUSS LENGHT SHALL BE 1
LESS THAN THE ACTUAL DMS LENGHT.

MESSAGE 28°-0" NOM
SIGN PROPOSED
0 @‘/FLASHING BEACONS (TYP)
DYNAMIC
ks MESSAGE SIGN
g (18" NOMINAL CHARACTERS)
p 3 LINES OF 18 CHARACTERS '-éJ
s
v | =
wl
) [
| a
[m)
| z
| | N
. 30" DIA.—/ ‘ ot =
« PIPE xe
o ‘ Y= NOTES:
z | X ol®
= 5° MINIMUM | ‘ ik
[-10 EBML/WBML 5 TSEE NOTE 4) | ‘ o2
S CABINET TO BE ol
= | INSTALLED ON COLUMN 2
FACING OPPOSITE SIDE
4 LANE , 12° LANE . 10° : o)
s S0 / OF TRAVELING TRAFFIC g
‘l. E =
x
=
| z
o
. (&)
T TE=E=E= it [ S
_/’//’ - T T —_= NL}%F‘J’Z
;4. A-\U\
AA 41 A — — —
2 aa ) T
.AV A
404 g
) aa
Ce \54" DIA DRILLED SHAFT
. 38° DRILL SHAFT LENGTH
‘A: 4.4
s 44 - A
,4‘ A
) a _' y
A.'/;I.AV 4
(*) CONTRACTOR TO VERIFY DIMENSION BEFORE
CONSTRUCTING THE PROPOSED FOUNDATION.
PROPOSED DMS STRUCTURE
DMS #1 I-10 EB & FM 34 MM 87.4
DESIGN DATA T AY T H T 1 F
DESIGN TOWER HEIGHT 32.00 LF ITS LAYOUT SHEE OF 5
DESIGN SPAN LENGHT 35.00 LF
DESIGN DMS AREA 240 SF
DESI(S;HEIZ\gADS 12 DMS #2 I-10 WB & FM 34 MM 88. 3
TORSION 340.83 K-FT ITS LAYOUT SHEET 3 OF 5
MOMENT 677.76 K-FT
STRUCTURE DATA
STRUCTURE CODE HCOSS-Z1-21
TRUSS SIZE 4,5 X 4.5
TOWER SIZE 30" DIA
SUMMARY OF DRILLED SHAFT
38° OF 54" DIA DRILLED SHAFT
PENETROMETER VALUE (N) N=12

FOOT

(6 INCHES EACH SIDE)

I L AL TE

07/07/2022

IH 10

DMS
ELEVATION

SHEET 1 OF 1
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Traffic\IH10-S-TR-RWIS-01. dgn

Miscel laneous\Misc.
- —

11:31: 08 AM

FILE: M:\0002-06-062\4-DESIGN\PIan Set\10.

DATE: 7/7/2022

AIR TEMP / HUMIDITY
SENSOR NOTES:

1. ROUTE CONDUIT INTO GROUND BOX. SEE ITS LAYOUT FOR
NUMBER, TYPE, AND SIZE OF CONDUIT.

2. THIS IS A TYPICAL ELEVATION DETAIL FOR INFORMATION
WIND SPEED/DIRECTION SENSOR PURPOSES ONLY.

3. REFER TO THE SPECIAL SPECIFICATION ROADWAY WEATHER

INFORMATION SYSTEM FOR ADDITIONAL INFORMATION.
PTZ CAMERA
4, PTZ CAMERA WILL BE INSTALLED ON SIDE OF POLE FACING
ROADWAY.
ITS POLE
N
///——ENCLOSURE
HANDHOLE——\\
-
. ~YOF M
;,"-\V:\E ........ 5*4:‘\\ ..
Fa * )
7 EouRRbo T aoaE
p . // I, ....................... .’
0 4o 126153 2
¥ CONDUIT Wi, Lroene® i
:| /- “\‘:\s}{‘,'\N'A'L"'mG\:
H— g
o / / ’ﬁ—/f
i T L AL TE
11 CONDUIT
o 07/07/2022
Il
I IH 10
L N |
\_/O ROAD WEATHER
GROUND BOX INFORMAT ION
SYSTEM DETAILS
PROPOSED ROAD WEATHER INFORMATION SYSTEM DETAILS coaee nT s et 1ok 1
SYSTEM (RWIS) DETAILS ol o0z
RWIS #1 IH 10 & MM 87.3 M e copurimentof ransporteton
ITS LAYOUT SHEET 1 OF 5 0002| 06 | 062 IH 10
ELP HUDSPETH 56 l




10 AM

1:31:
FILE: M:\0002-06-062\4-DESIGN\PIan Set\10.

1

DATE: 7/7/2022

Troffic\IHIO-S-TR-RWIS-OZ.dgp

Miscel laneous\Misc.

STAINLESS STEEL BANDING——\\\\

REFER TO ITSFL

NON-INTRUSIVE PAVEMENT
TEMPERATURE SENSOR

SEE DETAIL A

2 - Yo" x 6
STD.PIPE NIPPLE

NON- INTRUSIVE PAVEMENT
TEMPERATURE SENSOR

O

il

3

] oo |

—

FRONT VIEW
T T = =
L L
N L
|
|
I
PLAN VIEW

NON-INTRUSIVE PAVEMENT
/[ CONDITION SENSOR

AYOUT SHEETS
OR POLE TYPES\

POLE ELEVATION

REFER TO ITS PLAN SHEETS
FOR POLE TYPES

THREAD EACH STAINLESS
STEEL BANDING THROUGH
ONE OF THE SETS OF
NARROW CENTER HOLES IN
THE BUCKET AS SHOWN
AND PLACE AT THE
LOCATION ON THE POLE

DETAIL A

POLE BANDING BRACKET

STANDARD SENSOR ARM
VARIES BY MANUFACTURER

SECTION A-A

SIZE OF ACCESS HOLE VARIES

ACCOMMODATE UP TO
¥4 STEEL BANDS

NOTES:

1. THIS ONLY INCLUDES NON-INTRUSIVE PAVEMENT CONDITION/TEMPERATURE
SENSOR AND A RPU AS MENTIONED IN SPECIAL SPEC ROAD WEATHER
INFORMATION SYSTEM.

2. INSTALL PAVEMENT SENSORS PER MANUFACTURER RECOMMENDATIONS.

3. CONTRACTOR TO DRILL 4 HOLES (DIA. VARIES BY MANUFACTURER) ON
SENSOR ARM TO MATCH POLE MOUNT BRACKET BOLT HOLES.

4, PROVIDE POLE MOUNT BRACKET THAT CONFORM TO ASTM A36.
5. REFER TO TXDOT STANDARD ITS(6)-15 FOR ADDITIONAL DETAILS.

' B
MIN REFER TO ITS EQUIPMENT
MANUFACTURER FOR DIA. OF
_“\\\ BOLT CIRCLE AND BOLT SIZE/LENGTH
Z
I o0 0 =
Hy
B STOF A
SR W TeM
s S&" ) {ﬁ;'(
Car * )
Jx; %)
I 7 EDUARDO T ADANE
’:, 126153 7 /
X &7
N NS
. WSIoNAL B
~N AN U
] —_ / / —a
.
07/07/2022
IH 10
POLE BANDING BRACKET DETAILS
NON- INTRUSIVE
PAVEMENT SENSOR
DETAILS
SCALE: N.T.S. SHEET 1 OF 1
33 ©2022
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
FILE: C:\Users\RRAMIRE3\Desktop\RESE Traffic\STANDARDS\Sign Mounting S+ond@ d$NimssHandeEgdtgh other formats or for incorrect results or damoges resulting from its use.

9:44:29 AM

DATE: 4/5/2022

Front face
of DMS

GENERAL NOTES:
Braocket Z

3 x 2% x % € %" Dia 1. Application of the mounting detailed on Sheet 1 of 3 is
(5\-' Connection bol+t. I'imited to o dynamic message sign (DMS) attachment that is
: not in conflict with the truss connection bolts at the point(s)
Bearing An?Ie of attachment. The overhead sign structure must have adequate
Top L3x3x3¥% ‘ capacity to support the DMS. A determination of adequacy shall
? be made prior to attaching the DMS supports to the truss.

Truss

‘ Bracket Z +0 n H s .
- To p chord L 2, Design conforms to 1994 AASHTO Standard Specifications
= J_go|+44— HEEEL 3 x 2 x ;EJ for Structural Supports for Highway Signs, Luminaires, and

7 Traffic Signals and Interim Revisions thereto. The Design
Sustained Wind Velocity is 100 mph with o gust foctor of 1. 3.
Connections are designed for a DMS weight of 3600 Ibs and a
design Effective Projected Area (EPA) of 441 sq ft, with the
EPA based on a DMS nominal width of 30.5 feet and nominal depth
of 8.25 feet plus four top ond bottom 1°-8" square flashing
beacons. The EPA includes drag coefficients of 1.7 (applied
Truss ;o signToTeo) and 1.2 (opglieg ?o ﬁloshing ?eoconfcreo). A

. Vo orizontal eccentricity of 1. t+ from the face of the truss

top chord ongle Bearing Angle length 1'-0 to the center of gravity of the DMS for attachment of DMS is
assumed. An even number of Z brackets, spaced at 5 ft max., is
assumed to transfer forces through the connection.

///////,///'

Bearing Angle
L 3 x 3 x %

¥%" Dia
connection bolt

1
g =i [1 | n 00}
=

[c=mx
[e=

(g,.. 3. All structural steel shall conform to ASTM A36, A572
Gr 50 or A588. Connection bolts shall conform to ASTM A325
Attachment ot TOD Chord or A449. Each connection bolt shall be provided with 1 heavy
(Showing Chord Angle 3") hex nut, 2 flat washers, and 1 lock washer. J bolts and washer
Attachment at TOD Chord plate b2>1'h shal |l be Typ'e 304 stainless steel, with bolt minimum
(Showing Chord Angle 3") yield strength of 50 ksi and an elongation of 16 percent in
2 inches. All parts except stainless steel shall be galvanized.

4, Contraoctor shall verify applicable field dimensions before

fabrication.
(B\= .
%AAAAfQ ¥a" Dia
|

Connection bolt. %" Dio holes

for Z bracket
connection

|
Fﬂ_rtlgrgcge% z>< % ‘
| i | . p\*Pé

bottom chord angle \

‘ Bottom J—bolfggail tyﬁ
Truss %" Dia holes

bottom chord for J-Bolt

T
1"-0"
angle
CJ.B

3
Attachment at Bottom Chord Attachment ot Bottom Chord BEARING ANGLE 3 x 3 x %
ISOMETRIC VIEW PLAN VIEW

1 Yy

3

* ];/4"

1 Y

114"

Bottom J-Bol+t

Washer plate J
Chord Angle J 2 x2x'a 44‘\\

Washer plate —v&:///////—r4447 Surface of o 3--,5 3 V%"’64" : ;%" LY PR — | -
bracket Z " and 6 - i]
2 x2x'"a 3 x 2 W x W% 2 Threaded ! 3V, !R‘\‘
;>4(~444447 Bearing An?le
L3x3x% —

/" Dia

Top J-bolt FI

) t | 6 ¥a" Dia bolt | =—— Truss bottom

s chord angle

-] LT I y TOP & BOTTOM J-BOLT

N L 2" D ia

- Bot+tom

J-bolt

: | SHEET 1 OF 3
: o A;;g;"Q Traffic
: : - Operations
\ ‘ N . D s I Texas Department of Transportation s”,;",’,ﬁ,’;’i’d
- 6 X A" lotted hole
: Truss

top chord angle yT?ﬂxm Surface of DMS'TO'TRUSS MOUNTING
Ly, AT OVERHEAD SIGN SUPPORTS
1l 1l (NON BUILD-UP)

SECTION A-A SECTION B-B DMS (TM-1) -16

FILE:  dms-fm-16.dgn DNz TxDOT ‘CK: ‘DW: TxDOT ‘CK:
©TxD0T June 2016 CONT | SECT JoB HIGHWAY
REVISIONS 0002 06 062 IH 10
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

9:44: 30 AM
FILE: C:\Users\RRAMIRE3\Desktop\RESE Traffic\STANDARDS\Sign Mounting St+and@fdéRamssHIndpEddtfh other formats or for incorrect results or damoges resulting from its use.

DATE: 4/5/2022

Front face
of DMS

Bracket Z 2 A }——q; 71" Dia Connection bolt.
3 x 2% x 3% H . Location at Beorlng

| Angle to be determined € %"
Bearing Angle Dia holes

L 5 X 3 y X 3 X H " " " "
T/Z % | i Brocket 7 Strip 7 x 2% x 3% 11 Yao Y
op (/P =
Jbott = 4 AL 3 x 2% x%B Truss T 1)
l 1

! top chord L ‘ ‘
. _ Y o _] N _4? | rrrerre  aerrrers | I

HSS 2 x 2 x '/ x 4" length | 7?7 )

[e)n]

Top
J-bolt

Bearing Angle
L5X3|/2 X3/5

LGy

Strip 7 x 2% x¥%—"

1Y

| et L e 1 \ T
'O ! \ e ! |
I - u/’ﬁ LBoos‘rer Angle

" Vo
T HsS 1Y x 1Y x% Lax3x% 2 V7]

Booster An?Ie
L4x3x3%

12 12
Truss Bearing Angle length Field verification ®HSS 1Y% x 1V x ¥
top chord angle Mounting Channel L Bearing Angle length + 9"
HSS 2 x 2 x Y4 C3 x5.0 =
d\/’ éj’ PLAN VIEW
c
HSS 1 x 1Y x ¥—" £ (AT TOP CHORD)
S Washer plate 7%;ﬁ Surface of
Mounting Channel U-bolt . i’a (Showing Chord Angle 3") oS P grgclée"*;lszx %
C 3 x 5.0 or . [y \yn \on " \on
halve HSS 4 x 3 x % Built-up Attachment at Top Chord 2 §€ 7 L U2 e . 4 - L ~—— Bearing Angle
if required (Showing Chord Angle 3") 2 we Wz A Yy" Di > L5x3% x%
owing thord Angle g Ci ‘ C2 3" Dia bolt at Mounting Channel 1" 1 V" Tzop JI'ODOH' [:
. 1= ‘ ! ‘ | _ ‘ ! - . &_ ¥ " Dia bolt
ISOMETRIC VIEW iy by | = siip & b SIS, ¢
%" Dia holes (See Details) \\l i == x 22 x /5.\ —=— = = =— [ \_77_7_—H—} fffff
for 7 bracket i 1!}!1 | ESf | S%" Dia | =T :M: T ] 1
connection 4" 6 Spa at 3" Q" . [ == sq nu+\ B jz'rf’/g" Dia :
. Mounting Channel | ‘ ¢G) ~ Mounting Channel —L Ll & not —
N | (See Table) | = C 3 x 5.0 = o ::I -—— B @
_ | ‘ ‘ ; 1 SR PP
' [ : z (YA . R R R
‘ ‘ ‘ ‘ ‘ ‘ ‘ =T, 4" Dig X .« 2 4" Dia | % i /a" Dia s |
3 %ﬂigﬂi&eiw N & U—bol'rJ‘ : | o2 U—bol'l‘J‘ : | bolt i :
~ :/d> —— — o | I Truss B v Truss ‘ ‘) | .
" top chord angle U.E B top chord angle ‘ : ‘ ¥ Mounting Chonnel
- ] : i C 3 x 5.0
| 60 - \
%" Dia holes on 1 -10" ‘ 2n ( 28 /L Truss
for J-Bolt ‘ ‘ Booster Anglf—/ — ' ( top chord angle
2/ -2 (See Details Booster An?'J . 1 | .
No gap exists L5x3x3% No gap exists A1 é—lS% 2 x2x'a x 4" length,
BEARING ANGLE 5 x 3 Y x ¥ between Booster between Booster % " Dia hole at mid-length
2 8 Angle and U-bolt Angle and U-bolt
4 bie rotes SECTION A-A SECTION A-A SECTION B-B
f ket
Cg;nécﬁ’?gﬁ © q" 4 Spa at 3" q" (Showing Chord Angle 3",4",5" & 6") (Showing Chord Angle 3 'Y2") y
4 /"
n Chord U1 w Ci C2 |Mounting 4 V" f‘—"
~ | Angle Channel —
|
- _ 3" 7 | a [ % e3 x 5.0 :
i f\*@{Pfc&@f& N & 4" 8" | 5" [2/4"[1%"[ca x 7.25 t':c/a %i%hlcgrle ‘ | 3 f;/a %i%hﬁrm | ':fn
: NS " " " 57 - or U-Bolt — : o or U-Bolt —] ‘
by :/d;f , o | N, 5 9 6" | 2%"| 2/a"[C5 x 9.0 j‘o— B j‘()— 3
. 6" 10 Yol 7" |3/ 2¥%"] C6 x 13 a ]
- 1/, n 1/, 1/, 0n 17,4 ©
%" Dia holes . Vg ‘2.. 1Yt s 1Y MM M.M.j =
for J-Bolt : ‘ S/2 S/2 . J 3
II-8" =1 -"
%" Dio hole T N goshgr DI}O"'G BOOSTER ANGLE BOOSTER ANGLE 5 x 3 x /8
for /2" Dia - X 2 x /s e on " (For Chord Angle 3 '2")
BEARING ANGLE 5 x 3 I/z X 3/8 U-Bolgl- R v : : Q‘ . \ | (For Chord Angle 3",4",5" aond 6")
. . . N > ia - -
/2" Dig hole l\? W : " g:orl'g Booster Angle| H SHEET 2 OF 3 :
%" Dia holes cf:ggnréel Dia : 9 §® opraftic
N " 3 " perations
for Z bracket connection — ~ Threaded ‘ / 3 4 x 3 xR 3 I . Division
connection 4" 2 Spa at 3" 4" Ls - — 7 / 2" 5 x 3 Vox % |3 e " Texas Department of Transportation Standard
n | 5" 6 x4 x% |49 "
i ‘ | Strip Ls x 2 I/z X 3/8 | Yy 6" 7 x4 x3 5 %" DMS_TO_TRUSS MOUNTING
- 2
—|-% oo | S o AT OVERHEAD SIGN SUPPORTS
= Q oy~ Angle S Ls TOP J-BOLT
N o o |
7~ > i (WITH BUILD-UP)

4 oio n //' M s [ eln tora [, |«
[Ke] oles " " " " " " _ _
for J-Bolt ? © ; . > 38 36 77 |1 Fa" DMS (TM-2) -106

‘ 1°-2" ‘ 5 6" 19" - - - FILE:  dms-tm-16. dgn one TxDOT [cs [ons TxDOT [exs

6" v lio” 485 8 2 ©7TxD0OT JUNE 2016 CONT | SECT JoB HIGHWAY
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

__— GENERAL NOTES:

- ?iﬁ iggezhgrgf 3 1. Application of the built-up detailed on Sheet 2 and 3 of 3
‘ attachment details € ¥%" Dia is |limited to the dynamic message sign (DMS) attachment which
(E\" Connection bolt. is in conflict with the truss connection bolts at the point(s)
Location at Mounting of attachment. The overhead sign structure must have adequate
Mount ing Angle ) Angle to be determined capacity to support the DMS. A determination of adequacy shall
3x2x % be made prior to attaching the DMS supports to the truss.
%" Dia Wash ‘ i Braocket 7 2. Design conforms to 1994 AASHTO Standard Specifications for
4 asher Ccke Structural Supports for Highway Signs, Luminaires, and Traffic
i = Bott . L ' L =9 .
connection bol+t Plate = J?bocl)T—- ‘_@_ 3 x 2" x %E/wGsher Plate Signals and Interim Revisions thereto. The Design Sustained

= Wind Velocity is 100 mph with o gust factor of 1.3. Connections
are designed for a DMS weight of 3600 Ibs and a design Effective
) Projected Area (EPA) of 441 sq ft, with the EPA based on a DMS
= : | nominal width of 30.5 feet ond nominal depth of 8.25 feet plus
' i i‘ L |+| _ | ' four top and bottom 1’-8" square flashing beocons. The EPA
T

@
O O

includes drag coefficients of 1.7 (applied to sign area) and 1.2
{applied to flashing beacon area). A horizontal eccentricity of

: ‘ 1.0 ft+ from the face of the truss to the center of gravity of

~ Truss the DMS for attachment of DMS i§ assumed. An even number of Z

2" 2" bottom braockets, spaced 01'-5 f+ mox., is assumed to transfer forces
chord through the connection.

Mounting Angle length Field verificafion angle 3. All structural steel shall conform to ASTM A36, A572 Gr 50 or
A588. Connection bolts shall conform to ASTM A325 or A449. Each
connection bolt shall be provided with 1 heavy hex nut, 2 flot
washers, and 1 lock washer. U bolts shall conform to ASTM A307
with 2 hex nuts, 2 flat washers and 2 lock washers. Hol low

¢ structural section (HSS) shall conform to ASTM A500, A501, or
A847. J bolts and washer plate both shall be Type 304 stainless
Built-up Attachment ot Top Chord PLAN VIEW steel, with bol+ minimum yield strength of 50 ksi and an
(AT BOTTOM CHORD) elongation of 16 percent in 2 inches. All parts, except
stainless steel shall be galvaonized.

4. Contractor shall verify applicable field dimensions before
fabrication. Various lengths of bearing and mounting angle are
provided for suitable mounting. Contractor shall determine the

1Y proper bearing and mounting angle length, and the connection
along the length at Z bracket to accommodate J-bolt hook.
Contractor may substitute HSS for the mounting channel as long
Threaded 3 '/," as the HSS has equal or greater thickness at the mounting
L channel. Limit HSS height to achieved mounting clearance.

Bracket 7
3X2"/|5X3/5

Washer plate
2 x 2 x |/4

Truss
bottom chord

angle V>" Dia Mounting Angle
3 x 2 x RB"
7" <~ Truss bottom
ongasfoce chord angle
o] — o
Vow o
%" bi Mounting Angle BOTTOM J-BOLT é%ff%:nod-bolf
ia
c4onnec+ion bolt
\\\\\\J’/ Built-up Attachment at Bottom Chord e IIEE i | W
. 4" 4 Spa at 3" 4" / =
%" Dia holes 5| Washer plo-re/' o
for Z bracket 2 x2 x! =
ISOMETRIC VIEW o nacTiocke A
. | s -
i ‘ ! K [ ¥2" Dia connection bolt.
5 o to be determinea. O An9'e
_ 497‘*0*9407‘707 R | ~¥
vl I 1 i Surface of
= bracket Z
= ‘ : 3x 2% x %
%" Dia holes %" Dia holes :-g \2"
i _ _
for 7 bracker < . . for J-Botr SECTION C-C
ti t+ 3 "
conneetron Pes MOUNTING ANGLE 3 x 2 x %
< ‘ s SHEET 3 OF 3
- . : i i ® Traffic
T ‘ %" Dia holes g Operations
1 % —0- 0 O —-0-0O é%o— y :g;néclﬂggk% . 7 | 70 I Texas Department of Transportation Division
. yudi i ! ] . F
N ‘ . < ‘ . |z DMS-TO-TRUSS MOUNTING
- 1°-10" 2" - ‘
%" Dia hol
%' Dig holes 2 -2" ‘ i I S T AT OVERHEAD SIGN SUPPORTS

MOUNTING ANGLE 3 x 2 x % (WITH BUILD-UP)

1 Y

%" Dia holes 10 2 DMS(TM_3) _16
for J-Bolt -2 FILE. dms-fm-16. dgn ov TxDOT_[ees [ov: TxDOT Jews
©7TxD0OT JUNE 2016 CONT | SECT JoB HIGHWAY
MOUNTING ANGLE 3 x 2 x 3 REVISTONS 0002[06| 062 IH 10
DIST COUNTY SHEET NO.
ELP HUDSPETH QS!
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".
C: \Users\RRAMIRE3\Desk+op\RESE Troffic\STANDARDS\Sign Mounting St+and&@fddRéfmsSkndprdang gjer formats or for incorrect results or domaoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

9:44:32 AM

4/5/2022

DATE:
FILE:

GENERAL NOTES:

1. Determine the adequacy of the overhead sign support structure to support the
dynamic message sign (DMS) prior to attaching the sign to the truss.

Alum Extrusion
Horz Zee 3 x % x 2 W

Support bracket - Truss top
wsg?z bolted on Vertical Zee chord angle i [ 2. Designed according to the 1994 edition of the AASHTO Standard Specifications
. . el Bear ing angle for Structural Supports for Highway Signs, Luminaires, and Traffic Signals
Bolted connection Alumlnum Extrusion //"'L 3 3 %, 12 1 th and Interim Revisions. Designed for a Sustained (Fastest Mile) Wind Velocity
between Zee ond Vertical Zee 2" Dia J-bolt- 5 X 3 X 78, eng of 100 mph with a gust factor of 1.3. Connections are designed for a DMS
bracket (typ) (Provided by DMS Flat washer weight of 3800 Ibs. The structural support is designed for an Effective
Manufacturer) *‘ETE;‘WEEE;;‘i“'(5* S — . Projected Area (EPA) of 441 sq. ft. based on a DMS nominal width of 30.5 feet
— . lock wosher (Typ)—] Connection bol+ and nominal depth of 8.25 feet, with a drag coefficient of 1.7 applied, plus
: d %" Dia x 2" length fou- 1°-8" square flashing beacons with a drag coefficient of 1.2. DMS
f [ attachment is designed for o horizontal eccentricity of 1.3 ft. from the faoce
Bearing angle = - H CW6x12 of the truss to the center of gravity of the DMS. Provide an even number of
L3x3x% c N // sign supporting brackets (6 minimum), W6x12, spaced at 5'-6" max. The maximum
. N f = e — /=7 — distance between the sign edge to the nearest supporting bracket is 2'-3",
2" Dia J-bolt ol® ]
b |\ o= R I H | 3. Verify applicable field dimensions before fabrication. Determine the required
| | ! olo - number and spacing of sign support brackets, along with the Aluminum Extrusion
=i Vertical and Horizontal Zees provided by the DMS manufacturer, to connect the
/ 3@ .

A Truss Top Chord ] g|a DMS to the truss. For the J-bolt connection of DMS to overhead sign structure,

X _lr |0 - — GG—H align each arranged sign bracket with its bearing angle to avoid conflict with

~ See detail A | | n V" D Lt the truss connection bolts ot the point of attachment.

. ez 2 ia J-bo 2 x 2 x Ya Stainless . . .

s Alum Extrusion Alum spocer . washer R (Typ) 4, Provide structural steel meeting the requirements of ASTM A36, A572 Gr 50 or
.lgl g Horz Zee 3 x % x 21 (optional, provided ‘ A588. Provide connection bolts meeting the requirements of ASTM F3125, Grade
Tlal® bolted on & Gcﬂer b = by DMS Manufacturer) c A325 or A449 with 1 heavy hex nut, 2 flat washers, ond 1 lock washer. Provide

9 - > p . 5 4 ‘ Type 304 stainless steel J bolt and washer plate, with bolt+ minimum yield
+| O (optional, if required) | . .
cl-19 - — L Rt A =N g strength of 50 ksi and an elongation of 16 percent in 2 inches. Galvanize all
E e g I " TOP VIEw parts except stainless steel.

o L| 0 ; >

Ol G Truss o TRUSS TOP CONNECT ION 5. Priot to the initialization of DMS moun*_ring, the DMS manufacturer mus+t provide
w| ol v | . c and install the 6061-T6 Aluminum Extrusion Vertical and Horizontal Zees,

2 @ E See detail B \\> y//”*aggggég | ih: ?hsx 2 e , and the specified Aluminum Spacers (if any) to the back of

-] -~ T T . oo .

C N ’ Sign D |-

- Truss Botfom Chord \ § E 6. The sign support bracket attached to the truss shown here is an example only.

— | ] | I 5| Adjust the bracket position along the truss depth to achieve the required
| \ I ; o vertical clearance to be confirmed by the Engineer.
+|0
\\ L | ?ln ¥ 7. When the structure is to be exposed to a highly corrosive environment, provide
-~ - L’t’ E elastomeric spacer to separate aluminum alloy parts from direct contact with
Alum Extrusion ; steel.
Horz Zee 3 x % x 2 s
bolted on DMS directly —] | Truss bottom S
Ej chord angle — . £ 6
N e I R - op o ange
Y < M W6x12/—\‘
T~ — Bearing angle T, Washer plate T

S ! lq:_wexlz L3x3 x3% 2 x2x'/a
£l x 3 T T V2" Dia
o © 5 a H NN %" Dia x 2" " Jbolt Truss bottom |
I o ] connection bolt i B chord angle — 2" Dia
ol o o - — i—u\_f J-bolt
|t ;n‘:' V" Dia J-bolt—] ~ ' 1 :
©| 0 o) X R
23 MOUNTING DETAILS \E N X +
b . [) tainl : - . B
1 (Skyl ine DMS) ~ vosher & | i <

C : =
§ 2 washer i - Slotted hole | =
ST \ Truss top : Yex 1 Y _

SR chord angle Washer plate
cl+ 2 x2x '
o ¢ Top of flange
5% TOP VIEW || Top o
TRUSS BOTTOM CONNECTION
L/(;_ Suppor+ bracket DETAIL A DETAIL B
Wex12 ‘ ¢ s -
1/ upport bracket
1"—0" Gage 2 Y  Wexi2 3 Yp"
‘ ||/2': 2"
" 1'/8"\ \ - 1'/5 " ‘
2 1 [ - 2x2x /4 Stainless g‘g g’;’;’g
Bear ing % Dia holes ?..i\’] */, " L R=1 washer R I . Division
angle L for " dia J-bolts A s i Texas Department of Transportation Standard
3x3x3% | \ IOOODoNsn]
; S N _ I
,,,,, Zee 3 x % x 2 N e A 2 | 3% DMS-TO-TRUSS MOUNTING
A ‘, I =
e ~ 7" Chord angle up to 4" WITH HORIZONTAL
= = [ 7“ - ‘7 " — " 3 ) "
S “ Voo nore o zee | || | ¥ Dio x 1% SREERZ ZEE EXTRUSIONS
- _ (Field drill) slot @ Wéx12 9 Chord angle 5" & 6

DMS (HZ-1) -21

] . FILE: dms(hz-1)-21.dgn DNz TxDOT |ck: TxDOT [ow:  TxDOT |ck: TxDOT
SECT ION A - A SECT ION C = C I/2 D 1 0 J - BOL T © TxDOT ( February 2902\ CONT | SECT ‘ JoB ‘ HIG‘HWAY

(Truss chord angle not shown) REVISIONS 0002| 06 062 IH 10

DIST COUNTY SHEET NO.

ELP HUDSPETH L
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
C: \Users\RRAMIRE3\Desk+op\RESE Troffic\STANDARDS\Sign Mounting St+and&@fddRéfmsSknagrdang ggier formats or for incorrect results or domaoges resulting from its use.

9:44:33 AM
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DATE:
FILE:

Alum Extrusion

I 5, 1
Support bracket Horz Zee 4 Vex Yox 3 Vou o Truss top - GENERAL NOTES:
W6x12 —
. (Typ) =t | Beoring angle 1. Determine the adequacy of the overhead sign support structure to support the
Bolted connection Vow o L3 3 %, 12" length dynamic message sign (DMS) prior to attaching the sign to the truss.
between Zee and /2" Dio J-bolt 5 X 3 X 78 eng
braocket (typ) e Flat washer 2. Designed according to the 1994 edition of the AASHTO Standard Specifications
A Flat washer & Connection bolt for Structural Supports for Highway Signs, Luminaires, and Traffic Signals
‘ lock washer (Typ)—] %" Dia x 2" length and Interim Revisions. Designed for a Sustained (Fastest Mile) Wind Velocity
= o B of 100 mph with a gust factor of 1.3. Connections are designed for a DMS
> | weight of 3800 Ibs. The structural support is designed for an Effective
Bearing angle ‘ :To - — 71 u gwex12 Projected Area (EPA) of 399 sqg. ft. based on a DMS nominal width of 29.1 feet
L3x3x3% ~ 1 SNJF= R I Y (R | | S S /i, and nominal depth of 7.8 feet, with o drag coefficient of 1.7 applied, plus
\ c - ~ O four 1'-8" square flashing beacons with a drag coefficient of 1.2. DMS
5" Dia J-bol+ ‘ o L I @—7B attachment is designed for a horizontal eccentricity of 2.4 ft. from the faoce
‘ 8_0_3 = '\m ] of the truss to the center of gravity of the DMS. Provide an even number of
- f +|—= = B sign supporting brackets (6 minimum), W6x12, spaoced at 5°-6" max. The maximum
‘ o8 distance between the sign edge to the nearest supporting bracket is 2'-3".
T Truss Top Chord 3%
N . = - — G — 3. Verify applicable field dimensions before fabrication. Determine the required
~ ‘ 5 o Yo" Dia J-bolt . . number and spacing of sign support brackets, along with the Aluminum Extrusion
~ See detail A ‘ ol 2 2 x 2 x'/s Stainless Hor izontal Zees provided by the DMS manufacturer, to connect the DMS to the
+| £ | <|B washer R (Typ) truss. For the J-bolt connection of DMS to overhead sign structure, align each
Q f i ket with its bearing angle to avoid conflict with the truss
. c Alum Extrusion | arranged sign brac [«] g
< 5 3 Horz Zee 4 Vl|e>< %m ‘ E ) | connection bolts at the point of attachment.
o — . f .
Il = R __toptional, if required) | ’Hré* L ¥ 4. Provide structural steel meeting the requirements of ASTM A36, AS572 Gr 50 or
£l = b ( ‘ w TOP v I Ew A588. Provide connection bolts meeting the requirements of ASTM F3125, Grade
Qal ol 2 = A325 or A449 with 1 heavy hex nut, 2 flat washers, and 1 lock washer. Provide
[0] ’ ’
] h>3 ° ¢ Truss ‘ = TRUSS TOP CONNECT ION Type 304 s-rainles? steel J bolt and washer plate, wth bolt minimum yi(_eld
v A4 \ ' strength of 50 ksi and an elongation of 16 percent in 2 inches. Galvanize all
= ° 3 . ‘ —Dynamic ¢ parts except stainless steel
o g 2 See detail B\ 1 ‘ ?/ g?szcge 't" 3
E A i 9 Q- 5. Prior to the initialization of DMS mounting, the DMS manufacturer must provide
= Truss Bottom Chord \ | i and install the 6061-T6 Aluminum Extrusion Horizontal Zees, 4 Yex % x 3 Ys.
—_— E A
2|0 v . .
: g 6. The sign support braocket ottached to the truss shown here is an example only.
_ / \ +lo Adjust the bracket position along the truss depth to achieve the required
2 vertical clearance to be confirmed by the Engineer.
‘ 2% Truss bottom =S
Alum Extrusion chord angle — 7. When the structure is to be exposed to @ highly corrosive environment, provide
\ ) X elastomeric spacer to separate aluminum alloy parts from direct contact with
Horz Zee 4 Yigx Yex 3 Yg—I| ‘ steel.
- ¢ W6x12
EL.' i o 1 ,C
Y g Q il
46 fé * Bracket length can be extended to o Top of flange
cl 2 accommodate the Entry Platform o ;" Dig J-bolt ] W6x12 -
2 e build up if walk-in type DMS required. o 2 Beori;;*;;;j;“k\\\\\\(~* —_ Washer plate
~§ o Zle 2 x 2 xYa L3x3x5% 2 x 2 x/a
x| = | = Stainless . VAU
©| o x| % %" Dia x 2" /2" Dia .
el3 MOUNT I NG DE TA I LS X washer R éaonnecﬂon bol + J-bolt Truss bottom—: .
P ¢ = ' e chord angle Y2" Dia
[N -4 N e 4 ) ~ : J-bolt
Jé 8 (Dok.l-ronlcs DMS) HE T T L : (
O | = 1
| - ‘ -
5% TOP VIEW - & :
[} : ~ X C 7=
c| + — : -
5t TRUSS BOTTOM CONNECTION 1 = corresrore K
w| o : % | / —
ex 1
* Truss top — goihgrxq}o+e
: 4
chord angle B Top of flonge‘///’
We6x12
|
‘ ¢ Support bracket 1) \ Support bracket
e Goge 2 Y @ suemo ) DETAIL A DETAIL B
3 Uyt
1" -0"
‘ y I |/2I|| 2||
1 B"\ 1 y " |
| 8 ® Traffic
" " " " " T =
2 2" (2" 2R | 2 = *[" - 2 x 2 x 4" Stainless ;’ L"Jsiﬁseigln
Bearing ‘ % " Dia holes "/a"\ ] / % R=1 [ washer R I Texas Department of Transportation Standard
I
angle L for " dia J-bolts \ T
3x 3 x3 R - I000000is|0] - -
% Zee 4 Vix Yox 3 Vi F A< = - DMS-TO-TRUSS MOUNTING
g S B WITH HORIZONTAL
= (.
I | o 4 - A -~ ~ 7" Chord angle up to 4"
- ‘ . e Dia hole @ Zee ‘ >~ Y Dia x %" 4" 3" ZEE EXTRUSIONS
o % PN (Field drill) slot @ Wex12
% Dia - 9" Chord angle 5" & 6"
holes DMS (HZ-2) -21
1/ w . FILE: dms (hz-2)-21. dan o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
SECTION A-A SECTION C-C 2" Dia J-BOLT O februory 2021 o [l _wm [ room
REVISIONS 0002| 06 062 IH 10

(Truss chord angle not shown) DIST COUNTY SHEET NO.

ELP HUDSPETH QZ_
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".
C: \Users\RRAMIRE3\Desk+op\RESE Troffic\STANDARDS\Wind Velocity and I&f 2Bhe M&EFgUWInts @fhggnformats or for incorrect results or domaoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

9:44:34 AM

4/5/2022

DATE:
FILE:

APPLICABLE STANDARDS SHEETS

OVERHEAD SIGN BRIDGE HIGH MAST TLLUMINATION
STANDARDS: POLE STANDARDS:

/ONE 2 0SB-SE HMIP-98

e joe HUTCHINSON 7 ROBERTS HEMPHILL/ ( 9 O MP H W I N D ) 823 : §§1 HMIF -98
% HOSB-Z# WALKWAYS AND BRACKETS
hect FRy e HOSB-Z1L STANDARDS:

oo i HOSB-Z#1
ZONE 3 ZONE 4 0SBT SWW

DEAF SMITH

NOTE: Structures north (80 MPH WIND) (70 MPH WIND) R SBISHL-1)

of ice line to be % 0SBS-SC TRAFFIC SIGNAL POLE
. A PARMER CASTRO SWISHER BRISCOE ALl el LRSS OS B - F D S T A N DA R D S:
designed for ice. v/// 0SBED .
SP-80

CANTILEVER OVERHEAD SIGN SP-100
SUPPORT STANDARDS: SMA-80
LuBBocx Crceay oA MONTAGUE oRaveoy Laver J SMA -1 OO
aovre NN N NN o COSS-SE DMA-80
COSS-7#-10 DMA-100
HCOSS-Z#-10 MA-C
ICE LINE - C0SS-221-10 MAC (ILSN)

DALLAM SHERMAN HANSFORD OCHILTREE LIPSCOMB

HARDEMAN

FRANKLIN

Jack WISE DENTON colLin

ROCK - - -
o e o COSS-Z#8&Z#1-10 MAD-D
PARKER wooo UPSHUR COSSD T S F D
STEVENS TARRANT -
GAINES DAWSON BORDEN SCURRY FISER JONES SHACKELFORD PALO PINTO DALLAS
COSSF LUM-A
KAUFMAN GREGO|
COSS-FD CFA
ELLIS
ANDREWS
MMMMMM HOWARD MITCHELL NoLAN TAYLOR CALLAHAN EASTLAND LMA
crerh €oMER HENDERSON PANOLA .
Note: # = Wind Z
H = Win one -
NAVARRD
ber 1, 2, 3 4 MA-DPD
number 1, 2, 3 or
BOSOUE CHEROKEE SHELBY
EL PASD Loving WINKLER £CTOR MIDLAND BLASSCOCK | qremLins coke LS ANDERSON
CoLEMAN BROWN NACOGDOCHES
AL TON FREESTONE
HUDSPETH W Lemien LIMESTON y
cuLaerson chane EERNGN
wPTON . I CORYELL HOUSTON Noehne E
aEEvES RION CoNcHo FALLS LEoN
MC COLLOGH LAKPASAS TRINITY
SAN saBA
N ROBERTSON NEWTON
MADISON
JASPER
SCHLEIDER MENARD POLK TILER
BURNET MILAM
JEFF DAVIS Feees CROCKETT LLaND lBraz0s N
o L8 I C E I_ I N E
GRIMES AN
JACINTO
BURLESON
TTTTTT KIMBLE HARDIN
aaaaaa MONTGOMERY
LEE
GILLESPIE BLANCO ORANGE
EEEEEEE WASHINGTON LIBERTY
(70 MPH WIND) — 5 (e N
KERR BASTROP JEFFERSON
EDWARDS KENDALL austin (| £ HARRIS
BREWSTER vvee @ ] B | T RGN NN P Faverre
comaL CALDVELL. CHAMBERS
EEEEEEE
coLoRADO
GUADALUPE FORT BEND

FOR HARRIS CO. ONLY
AR AN \ 7ONE 3 Zone line is just North of US

BRAZORIA

90, around on the North, West
LEGEND (80 MPH WIND) and South sides of IH 610

and down the West side of

SH 288,
= (100 MPH WINDY ok \

ZONE 1
ZONE 2
ZONE 3
ZONE 14

BEE REFUGIO

| FOR JACKSON CO. ONLY
= (90 MPH WIND) N i Zone line is just North of
\ San PATRLC ARaNses| Z ON E ] SH 616.

Lasate  fll ve MulLen

VEBB ovaL WELLS NUECE:

= (70 MPH WIND)

gco Traffic
= Operations

( I C E |_ I N E ) ) I Texas Department of Transportation s”,;",’;f,’;’fd

[T
)
[ 1= (80 MPH WIND) Wi (100 MPH WIND)
NN
-0—0—6-6—

ZAPATA I goee BROOKS N
(DISTRICT LINES) ND VELOCITY

WIND VELOCITY & ICE ZONES FOR N i AND

APPLICABLE OVERHEAD SIGN SUPPORTS, UL THIS SHEET TO BE INCLUDED ICE ZONES
Wv & [Z-14

==

—

HIGH MAST POLES, AND ’ IN ALL P.S.&E. PACKAGES
TRAFFIC SIGNAL POLES CONTAINING ONE OR MORE FlLes windice. dgn on: TxDOT ‘CK:TXDOT‘DW: TxDOT |ck: TxDOT

Based on 50 Year Mean Recurrence Interval of OF THE APPLICABLE STANDARD ©Tx00T_ April 199 coNT | sect Jo8 HIGHNAY

Fastest Mile Wind Velocity at 33 feet height. SHEETS LISTED HEREON a-va-smg a1 soo1ccoe | 0002/ 06 062 IH 10

ondards, restricting use DIST COUNTY SHEET NO.

to uruchﬁu designed for

Fastest Mile wind gpndl. ELP HUDSPETH § i

=]



No warronty of any

TxDOT assumes no responsibility for the conver-

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

The use of this stondard is governed by the "Texas Engineering Practice Act".
FILE: C:\Users\RRAMIRE3\Desktop\RESE Traffic\STANDARDS\Contilever Overhead Sign Support Standards\s+ds60.dgn

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

9:44: 35 AM

DATE: 4/5/2022

€ Trussl ...................................................... ‘ ....................................................
|
T ] :
r |
+ oy —_—
c o J}
S -
.q—, :(;l:) '
Jo E v c .
2lE 2 ‘ 5|2 5
= [e] - £ —
o o| © ©
c ~ Q= T
o - o
w T : ‘ z|* 0| g
] - STROTR © b ‘ I|.-
= WSS 774 N i
.8_'_ _'-C_ - N .9
:fs o C) 0
c
ik 9Ll 3
Natural ground or @Minimum vertical clearance P -9 2 /Wi.«%]
average elevation of 5 0
surroSnding terrain. ELEVATION F\Q &Y=
|
SELECTION EXAMPLE CANTILEVER SPAN Natural ground or
Gi . . ~ B . _ . . ELEVATION average elevation of
iven: Cantilever Span = 33‘; Column Height, H = 23.3.': Design surrounding terrain
Wind Height, Hd = 27'; Avg. Penetrometer Value, N = 15 '
(clay type soil); Hill County
SELECTION EXAMPLE DOUBLE CANTILEVER SPAN
Step 1: Select applicable COSS standard.
From Wind Velocity and Ice Zone sheet (WV & 1Z-96) Given: Short span, A = 9'; Long Span, B = 25'; Total Cantilever Step 4: Determine foundation details. Use standard COSSF.
determine that Hill County is in Zone 4 (70 mph) and is Span = 34’; Column Height, H = 24‘; Design Wind Height, From COSSF with 30" Dia pipe and 2" Dia anchor bolts:
above the ice Iine. Since Design Wind Height is less than 30', Hd = 26'; Avg. Penetrometer Value, N = 20 (clay type soil); Anchor bolts 2" Dia x 4'-3"
use standard COSS-Z4 & Z41. If Design Wind Height is more Wheeler County. Drilled shaft Dia 54"
than 30‘, use COSS-Z3 & Z3I. NOTE: In Zone 1 if Design Wind Vertical Reinforcing 18 ~ #10 bars
Height is greater than 30’ use HCOSS-Z1. Step 1: Select applicable COSS standard. Spiral C = #4 at 6" pitch Grade 60
From Wind Velocity and Ice Zone sheet determine that Misc. handhole, base plate, anchor bolt, and foundation details
Step 2: Determine tower details from COSS-Z4 & Z41. Use column Wheeler County is in Zone 2 (90 mph) and is above the are shown on COSSF.
height to nearest tabuloted value’' i.e., 23'. Round span ice Iine. Since Design Wind Height is less than 30’ use
length up to the nearest taobulated value, i.e., 35'. standard COSS-Z21. If Design Wind Height is more than 30', Step 5: Determine drilled shaft length from COSS-FD.
Tower details are: use HCOSS-Z1. Enter the appropriate groph (for 54" Dia drilled shaft in clay
Tower pipe 24" Dia with min. wall thickness = 0.312" type soil) from the bottom with N = 20. Proceed upward interpolating
Base plate 33 ¥" Dia x 1 ¥" Step 2: Determine tower details from COSS-Z2I. moment curves (solid Iines) to locate 403 Kip-ft+. Project to the left
Anchor bolts 8~1 ¥ " Dia on 29 3" bolt circle Use column height = 24’'. Round total spon length up to side of graph to determine required embedment length, i.e., 13’.
Hor izontal deflection of tower at truss = 0.889". During the next longer tabuloted length span, i.e., 35'. If total Repeat the procedure for the torsion curves (dashed lines) to locate
instal lation, double nuts ot bose plate may be used to span length is greater thon 40', o special design would 136 Kip-ft. Embedment length required to satisfy torsion is 9'.
plumb tower to compensate for horizontal deflection. be required. Add 3' to the longer length to obtain required drilled shaft length
Design Moment = 244 Kip-f+t Tower details are: of 16'.
Design Torsion = 162 Kip-ft Tower pipe 30" Dia with min. wall thickness = 0.310"
Base Plate 40 'o" Dia x 1 ¥"
Step 3: Determine truss details from COSS-Z4 & ZA4I. Anchor bolts 8 ~ 2" Dia on 35 ¥" bolt circle
Read from small table at bottom of sheet for span = 35°. Hor izontal deflection of tower ot & truss = 0.574-0.316 = 0.26".
Truss design width, W ond depth, D = 4.0'x 4.0". During installation, double nuts at base plate may be used
Chord L 3 x 3 x g (HYC) with 6 bolt connection at tower to plumb tower and compensate for horizontal deflection.
D.L. Diag. L 2 x 2 x g (HYC) with 2 bolt connection Design Moment = 403 Kip-ft (use total span = 35')
W. L. Diag. L 3 x 3 x ¥g (HYC) with 2 bolt connection Design Torsion = 136 Kip-ft (use long span = 25')
D. L. Vert. L 2 x 2 x ¥g (HYC) with 2 bolt connection
W. L. Strut. L 2 x 2 x ¥ (HYC) with 1 bolt connection Step 3: Determine truss details from COSS-Z2I.
Bolts are %" Dia high strength with 5~¥" Dia bolt alternate Read from small table at bottom of sheet 2 of 2 for Span A =
for chord connection at tower. 9° (use 107):
D.L. of truss = 50 Ib/f+t Chord L 3 x 3 x 3 (HYC) with 3 bolt connection at splice
Truss deflection at free end = 3.2". The fabricator shall D.L. Diag. L 2 x 2 x ﬁs (HYC) with 2 bolt connection
compensate for this deflection by offsetting bolt holes W.L. Diog. L 3 x 3 x 45 (HYC) with 2 bolt connection
between the upper and lower chords at the truss-to-tower D.L. Vert. L 2 x 2 x 45 (HYC) with 2 bolt connection
connection. W.L. Strut. L 2 x 2 x 3g (HYC) with 1 bolt connection g
Bolts are %" Dia high strength. Texas Department of Transportation
Step 4: Determine foundation details. Use stondard COSSF. D.L. of truss = 42 Ib/ft. I Traffic Operations Division
From COSSF with 24" Dia pipe oand 1 ¥" Dia anchor bolts: Span B = 25':
Anchor Bolts 1 5 " Diag x 3'-10" Chord L 3 x 3 x ?Q(HYC) with 4 bolt connection at tower
Drilled Shaft Dia 42" D.L. Diag. L 2 x 2 x !G(HYC) with 2 bolt connection
Vertical Reinforcing 12 ~ #10 bars W.L. Diag. L3x3xﬁﬂWOth2bm+mmmHm CANTILEVER
Spiral C = #4 ot 6" pitch Grade 60. D.L. Vert. L 2 x 2 x 45 (HYC) with 2 bolt connection
Misc. handhole, base plate, onchor bolt, and foundation W.L. Strut. L 2 x 2 x g (HYC) with 1 bolt connection
details are shown on COSSF. Bolts are %" Dia high strength with 3 ~ ¥" Dia bolt alternate OVERHEAD SIGN SUPPORTS
for chord connection at tower.
Step 5: Determine drilled shaft length from COSS-FD. D.L. of truss = 47 Ib/ft. SELECTION EXAMPLES
Enter the appropriate graph (for 42" Dia drilled shaft in Truss defl. at free end = 0.2" for Span A, = 1.3" for Span B.
clay soil) from the bottom with N = 15. Proceed upward The fabricator shall compensate for deflections by offsetting bolt
interpolating moment curves (solid lines) to locate 244 Kip-ft. holes between upper and lower chords at splice and at truss-to-tower COSS'SE
Project to the left side of the graph to determine the required connection. Top chord shall be shortened between the tower and the
embedment length, i.e., 12°. splice to achieve the required offset. © TxDOT November 2007 DN: TXDOT ‘CK:TXDOT ‘DW: TXDOT ‘cx: TXDOT
Repeat the procedure for torsion curves (dashed |ines) to locate REVISTONS cont lseer o8 TGHWAY
162 Kip-ft. The embedment length required to satisfy torsion is
14', Add 3'-0" to the longer length to obtain a required drilled 0002/ 06 062 IH 10
shoff |eng1-h of ]7'. DIST COUNTY SHEET NO.
ELP HUDSPETH §4
60




ZONE 1 100 MPH  WIND

No warranty of any

TxDOT assumes no responsibility for the conversion

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

of this standard to other formats or for incorrect results or damages resulting from i+s use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

12 AM
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FILE: M:\0002-06-062\4-DESIGN\PIlan Set\8. TRAFFIC\STANDARDS\Cantilever Overhead Sign Support Standards\hcoss-z1-21.dgn

DATE: 7/7/2022

10’ SPAN 15’ SPAN 20 SPAN 25’ SPAN
o b ANCHOR BASE ANCHOR BASE ANCHOR BASE ANCHOR BASE b
%5 TOWER PIPE BOLTS pLaTE [TRUSS| DESIGN LOADS TOWER PIPE BOLTS pLaTE |TRUSS| DESIGN LOADS TOWER PIPE BOLTS pLaTE [TRUSS| DESIGN LOADS TOWER PIPE BOLTS pLATE |TRUSS DESIGN LOADS %Jé
w w
FTb.o]=x - | DEFL |sizE BOLT | gz | DEFL [SHEAR|TORSION|MOMENT [0, pJ— % ~ | DEFL |sizE BOLT [ gz | DEFL [SHEAR]TORSION|MOMENT [0, pJ =% ~ | DEFL |sizE BOLT | gz |DEFL |SHEAR|TORSION|MOMENT fo,pJ— % ~ | DEFL |SsizE BOLT | oyz¢  |DEFL|sHEAR|TORSION|MOMENT |~ =
1= c| aH |pia Noj CIR av v T M “l2= <] aH |oIa |nof CIR av v T M 1= <] aH |pia pof CIR av | v T M " 12=c| aH |pia Nof CIR AV v T M
(FHin]==<] dm) |G DIA (in) (in) kkipsl(k-fFHlk-f+) Kin==>] (in) |(in) DIA (in) (in) kkipsltk-fHilk-f+) fin)]==>] in) | (i) DIA (in) (in) kkipsl(k-fH)l(k-f+) fin==<] (in) | (in) DIA (in) (in) kkips)(k-fFHl«k-f+) J(ft)
25'[16]o.375]0.240]1 2 18] 21" | 25 x13] 0.2 |6.46]27.82]153.70] 16]0.531]0.384] 1 ¥[8 ]21 2] 26 x2V/4] 0.5 |9.30]62.60]225.51] 20]0.438] 0. 411] 2 [8[25 ¥ [30"x2Ye] 0.8 J12.34111.29300. 38] 24]0. 469]0.356] 2 [8]29 ¥ [34x2'e] 0.9 [15.37|173.89375. 94] 25°
26’ 0.375]0. 250 25 x 13 6. 49 160.15 0.531]0.415]1 ¥, 21 Y%l 26 x2'/4 9. 33 234.80 0.438] 0. 444 30'/2><2V;| 12. 37 312.67 0.469]0.385] 2 29 ¥ 34'/2x2'/sj 15. 41 391.21| 26’
27" 0. 406]0. 260 25 x 1%, 6.52 166. 65 0.531]0.448]1 ¥, 21 Yl 26 x2V/ 9.36 244,12 0. 469] 0. 449 30/40x 2/ 12,41 325.01 0.500] 0.391] 2 29 ¥, "BaYex2/4 15.46 406. 54| 27°
28’ 0. 438]0. 260 25 x 1% 6.55 173.18 0.656]0. 400 2 22" | 27 x2 3 9.39 253.47 0.500] 0. 455 12. 44 337.38 0.421|2 Y, 30" | 35 x2V4 15,50 421.92] 28°
29’ 0.469]0.260]1 V> 21" | 25 x1 % 6.58 179.73 0.656] 0. 429 27 x23/;| 9. 42 262. 85 0.500] 0. 488 12. 48 349. 80 0. 451 15.54 437.35] 29
30’ 0.270]1 ¥ 21 Yol 26 x1 % 6.61 186. 32 0.687] 0. 441 27 x2Y5) 9. 45 272.26 0.531] 0. 495 30Y,x2 Y4 12,52 362.25 0.500] 0. 483 15,59 452.82] 30’
31 0. 290 26 x 2 6. 64 192. 94 0.471 9. 48 281.70 0.562] 0.501] 2 25 ¥4 "J30'4x2 34 12.59 374.75 0.531]0. 488 0.9 [15.63 468. 35] 31
32’ 0.469]0.310 26 x 2 6.67 199, 59 0.502 9.50 291,17 0.562]0.534]2 V4 26" | 3 x23/;| 12.59 387.28 0.520 1.0 [15.68 483.93] 32°
33’ 0.500]0. 320 26 x 24| 6. 70 206. 26 0.687]0.534 9.53 300. 68 0.562]0.568 31 x2 ¥ 12.63 399, 85 0.553 35 x2'/4 15,72 499, 55| 33°
34’ 0.500]0. 330 6.73 212.97 0.750]0.525] 2 22" | 27 x2Y, 9.56 310. 21 0.594]0.573 31 x2 12. 66 412,46 0.587[2 Y, 30" | 35 x2 3 15.76 515.23] 34°
35’ 0.500] 0. 350 6. 75 219.70 0.557) 2 V4 22 Yo'| 28 x2 54 9.59 319. 77 0.594] 0. 607 31 x2Y5) 12.70 425.11 0.531}0.622]2 > 30 Yo"l 36 x2 3 15. 81 530.95] 35°
36’ 0.531]0. 350 26 x 2| 6.178 226. 47 0.589 28 x25/;| 9.62 329. 37 0.594]0.643 31 x2 % 12,74 437.80 0.562]0.624 36 x2 Y3 15. 85 546. 71| 36°
37 0.531]0.370 26 x2'/4 6.81 233.26 0.622 28 x2Y 9. 65 338.99 0.625] 0. 648 31 x2 5% 12,77 450.53 0.562] 0. 659 36 x2/5] 1.0 |15.89 562.53| 37°
38’ 0.531]0. 390 6. 84 240.08 0. 750} 0. 656 28 x2 7 9. 65 347.49 0.625]0.684 31 x2 %] 12. 81 463.29 0.562]0.695 36 x2Y/5] 1.1 ]15.94 578. 39| 38’
39° 0.656]0. 350 6.87 246.94 0.843]0.626 28 x2 %l 9.71 358. 32 0.656] 0. 689 31 x2 7, 12. 84 476.09 0.594] 0. 696 36 x2 %) 15.98 594, 30| 39’
40’ 0.656]0.360]1 ¥, 21 '] 26 x2'/4 6.90 253.82 0.843]0.658 28 x2"/d 9.74 368.03 0.656]0.725]2 Y4 26" | 31 x2¥, 12.88 488.93 0.594]0.732 36 ><25/d 16.03 610. 25| 40’
42° 0.656]0. 400 2 22" | 27 x2 3] 6. 96 267.67 0.843]0.726 28 x 3 9. 80 387.55 o.719]0.736[2 V> 26 /2 "|312x2 ¥4 12. 95 514,72 0.625]0.770 36 x2 74 16.11 642.29] 42°
44" 0.687]0.420] 2 22" | 27 x2 Y 7.02 281.64 1.031]0.675 28 x 3 9. 85 407.18 0. 750]0. 7792 ¥, 26 Yo "I31ox2 Y 13.03 540. 66 0.656] 0. 808 36 x2 ¥4 16. 20 674.52| 44°
45l 16]o.687J0.440] 2 |8 22" | 27x23%| 0.2 |7.05]27.82]|288.67] 16]1.218]0.619]) 2 Vul 8|22 /"] 28 x 3 ] 0.5 |9.88]62.60]417.04] 20]0. 750J0.814]2 />, | 8 |26 '/2"31'/2x2"/j 0.8 J13.06)111.29553.68] 24]0.688]0.809)2 > 18]30 Vo] 36 x2%] 1.1 6. 24}173. 89 690. 71] 45’
GENERAL NOTES
ZONE ] ] oo MPH WIND 1. Design conforms to AASHTO 1994 Standord Specifications
- - - for Structural Supports for Highway Signs, Luminaires,
30’ SPAN 35’ SPAN 40 SPAN ond Traffic Signals and Interim Revisions thereto.
o= ANCHOR BASE ANCHOR BASE ANCHOR BASE 1= .
wX| TOWER PIPE BOLTS pLATE [TRUSS| DESIGN LOADS TOWER PIPE BOLTS pLATE |TRUSS| DESIGN LOADS TOWER PIPE BOLTS pLATE |TRUSS DESIGN LOADS wE| 2. steel for tower pipe shall conform to ASTM AS3 Grade B
Oow o or to ASTM A501. Tower pipe wall thickness shown is the
“Ihb.p. % ~| DEFL | SIZE BOLT SIZE DEFL JSHEAR]TORSION|MOMENT o, pJ— ¥ ~ | DEFL | SIZE BOLT SIZE DEFL |SHEAR|TORSION|MOMENT o, pf— 3 ~ | DEFL | SIZE BOLT s1ze |DEFL]JSHEAR | TORSION] MOMENT T minimum allowable. Fabricator may use the wall thickness
- 1=z 5| AH |pia poy CIR Av v T M . ]z E| AH |DIA Nof CIR AV v T M . J=sc| A+ |bia NOoJ CIR AV ] v T M shown or pipe of the same diameter with greater wall
(FHOINYI===] (in) J(in) DIA (in) (in) kkipsJtk-fHjk-f+) [in}===] (in) Jtin) DIA (in) (in) kkipsek-fHik-f+) fin]==<=] (inm) J¢in) DIA (in) JGin) liKips)(K-ft+)] (K-ft+) J(ft) thickness.
. ] " ] ] n ] 1/ vl ] .
25'[24]o0.531]0.475]2 o8] 30" |35 x2'/4 1.4 J18.21250. 41 449. 85] 30]0. 406] 0. 442]2 /a|8]| 36 41 x 2 | 1.6 J21.34340.89529. 13] 30]0.500]0.502]2 /2 | 8 |36 />"]42 x2V/a] 2.1 ]24.18J445. 17 606.83]| 25'] 3 || connection bolts shal! conform to I+em 4a7,
26’ 0.531]0.514 35 x2'/4 18. 29 467. 86 0.406]0.478 41 x 2 1.7 J21. 40 550,13 0.500] 0. 543 42 x2'a| 2.2 |24. 23 630.43] 26’ “Structural Bolting". All structural steel, connection
. 3 [ 3 7 bolts, nuts and washers shall be galvanized in
27 0.562]0.526 35 x2 3 18, 29 485.93 0.438]0.479 41 x2V4 21.45 571.21 0.500] 0. 586 42 x2 3| 2.3 [|24. 29 654.13] 27 aecordance with the Specifications.
28’ 0.562]0.566 35 x23%] 1.4 |18. 34 504.07 0.515 41 x2Vg 21.50 592. 37 0.531]0.595 42 x23% 24.34 677.92| 28’
29’ 0.562] 0.607]2 V4 30" |35 x2%] 1.5 [18.34 522,25 0.552[2 Y 36" | 41 x2Y4 21.54 613,61 0.531]0. 638 42 x2% 24,40 701.81| 29'] 4- Compensate for truss deflection of free end by offsetting
upper and lower bolt holes at truss-to-tower connection.
30’ 0.594]0.617]2 ¥ 30 "] 36 x2] 1.5 |18.43 540. 50 0.438J0.591]2 > 36 "] 42 x2/4 21.6]1 634.92 0.531]0.683 42 x2'%) 2.3 [24. 45 725.77] 30’
31" 0.594] 0. 659 36 x2'4] 1.5 [18. 47 558. 79 0. 469] 0. 591 42 x2V[ 1.7 [21. 67 656. 31 0.562[ 0.691[2 > 36 > "[42 x2'%] 2.4 |24. 51 749.82| 31'| 5 For truss details see stondard drawing COSSD.
32° 0.594] 0. 702 36 X25/a 1.6 ]18. 5] 577.14 0.469]0.630 42 X2|/4 1.8 |21.77 677.76 0.562]0.737]2 ;/4 37" 143 X2|/2 24.56 773.96] 32° 6. For base and foundation detqils see standard drawing
33’ 0.625]0.712 36 x253%4 18. 54 595.54 0.469]0.670 42 x2 % 21.78 699. 28 0.562]0.783 43 x2% 24.61 798.17] 33° COSSF.
34’ 0.625|0. 756 36 x2% 18. 60 614.00 0.500[ 0. 669 42 x23/§| 21.83 720.87 0.594]0.789 43 x25% 24.67 822.45] 34'] 7. For cantilever truss lengths falling between those shown
35° 0.656] 0. 766 36 x2 ¥, 18. 64 632.50 0.500] 0. 709 42 x2'/5) 21.89 742.53 0.594]0.836 43 x25%) 2.4 [24. 72 846.81] 35’ use sizes called for in the next longer span.
36’ 0.656] 0.811 36 x2 4 18. 69 651.05 0.500[ 0. 750 42 x2Y/) 21.94 764. 25 0.594] 0. 885 43 x2 Y| 2.5 [24.78 871.25] 36| 8. Truss ond towers for cantilever sign supports are designed
37 0.688|0.820 36 x29, 18.73 669. 66 0.531]0.749]2 ' 36 L] 42 x2Y/) 22. 04 786. 04 0.625] 0. 891 43 x2 24.83 895.75] 37° ng_/'rhg iﬁuwolen‘lr orig ofDa 10°-0" ?egp sn3<;n pogel over
38° 0. 688 0. 865 36 x2 74 18. 79 688.31] | [0.531]0.790]2 7 37" | 43 x2 % 22. 05 807.89| | [0.625]0. 940 43 x2 Y4 24.89 920.33] 38° foot squored for sion panel ond 20 pounds per foot for
39’ 0.719]0.875]2 V> 30 V2] 36 x2 74 18. 87 707.01 0.562]0.788 43 x2 5 22.10 829. 80 0.656]0.946 43 x2 24.94 944,97 39’ Iights ond 50 pounds per foot for walkways all placed as
40" 0.719]0.920]2 ¥. 31 ] 38 7 " T, B specified for the design sign panel.
. . A , x2 % 18. 86 725.76 0.562]0.829 43 x2 ¥ 22.16 851.78 0.65610.995]2 ¥, 37" [43 x2 %] 2.5 [25. 00 969. 68| 40
42° 0. 750 0.977 38 x 3 18. 99 763. 41 0.594]0. 868 43 x2 ¥4 22. 21 895,92 0.688]1.150] 3 37 2[44 x 3 [2.7]25.11 1019.30] 42| 9. Details called for hereon are opplicable for Design Wind
44" 0.937]0.877 38 x 3 19. 04 801.24 0.625] 0. 905 43 x2 %) 1.8 |22. 38 940. 31 0.719|1.106] 3 37 ;144 x 3 | 2.6 |25.22 1069. 19| 44 Heights of 30" fo 50° fnclusive.
45']24]0.937]0.918]2 Y. J8 |31 V"] 38 x3Ve] 1.6 J19.08250. 41820.23] 30J0.625]0.947]2 ¥a]8] 37" | 43 x2%] 1.9 J22. 43340. 84962.59] 30Jo. 719]1.157] 3 ]8]37 /5]44 x 3 | 2.6 J25.27]445. 171094. 23] 45 ]10. Number of High Strength bolts required in truss connection
or splice are indicated in brackets, e.g. [31, after the
member size.
TRUSS DETAILS 11. Deflections shown include the design loads for Truss, Sign
Panel, Lights and Walkways.
SPAN 10, 15', & 20° 25’ 30’ 35° 40’
W x D = WIDTH x DEPTH 4.5 x 4.5 4.5 x 4.5 4.5 x 4.5 4.5 x 4.5 4.5 x 4.5 .
CHORD-(D), Unless OtherwiseShown |[L 3 x 3 x % @ [31JL 3 x 3 x Y4 @ C[41JL3 ox3 ox % (81|L3 Yox3 Yox Y 191L3 V2x3 Yox % (81 ;ﬂ g;a,';’;;
DEAD LOAD DIAGONAL-Q® L2 x2 x % [21lL 2 x 2 x ¥ [(21lL 2 x 2 x ¥ 21 2 x 2 x ¥ [21lL 3 x 2 x ¥ [21 ITexasDepa,,men,ofT,a,,spo,,a,,-o,, Division
WIND LOAD DIAGONAL-Q® L 3 x 3 x ¥ 31JL 3 x 3 x ¥ [31JL 3 x2 Yox Y 31JL 3 x 3 x Vi t41JL 3 x 3 x Y, [3]
DEAD LOAD VERTICAL-® L2 x2 x % 21t 2 x 2 x ¥ 21t 2 x 2 x ¥ 21l 2 x 2 x ¥ 21 3 x 2 x ¥ (21
WIND LOAD STRUT-Q@ L 2 x 2 x ¥ 1IjL 2 x 2 x ¥ 1IjL 2 x 2 x Y 1L 2 x 2 x ¥ [11jL2 Yox2 Yox ¥ [11
TRUSS DEAD LOAD 42 |b/ft 47 I1b/ft 59 Ib/ft 60 Ib/ft 70 Ib/ft OVERHEAD S I GN
SIZE H. S. BOLTS IN CONNECTION 5" DIA 5%" DIA 5" DIA 5%" DIA ¥ " DIA BR I DGE DE TA I LS
NO. & SIZE OF H.S. BOLTS IN CHORD 5 ~ %" DIA or 8 ~ %" DIA or 9 ~ %" DIA or
ELEVATION ANGLE TO TOWER CONNECTION PLATE 3 ~%" DIA ea 3~ %" DIA ea 6 ~ %" DIA ea 7 ~%" DIA ea 8 ~ %" DIA ea
(SHOWING DESIGN HCOSS_Z] _2]
LOADS AND DEAD @ "Low-Alloy Steel" for non-bridge structures
per Item 442, "Metal For Structures". FILE: hcoss-z1-21. dgn DN: \cm ‘Dw: oK
LOAD DEFLECTIONS) ©TxDOT November 2007 CONT | SECT JoB HIGHWAY
@® “Carbon Steel" for non-bridge structures 4-10 REVISIONS 0002| 06 062 IH 10
per Item 442, "Metal For Structures”. 8-21 DIsT COUNTY SHEET NO.
ELP HUDSPETH 65 |
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No warronty of any

To end . To end
Spon Length, L (See Project Plans) of sign Spon Length, L (See Project Plans) of sign
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P il Diagonal Detail F F\/F\—’I

Connection R
(See Detail)
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Design Width, W

TxDOT assumes no responsibility for the conver-
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Detail G

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

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

kind is made by TxDOT for any purpose whatsoever.

Sign Depth,

DISCLAIMER:

9:44: 37 AM
FILE: C:\Users\RRAMIRE3\Desktop\RESE Traffic\STANDARDS\Contilever Overhead Sign Support Staondards\s+ds66.dgn

DATE: 4/5/2022

! PLAN VIEW Chord Splice
End of Sign | GENERAL NOTES:
p— SENERAL TV Bt
Design conforms to 1975 AASHTO Standard Specifications for
Structural Supports for Highway Signs, Luminaires and Traffic Signals and
Interim revisions thereto. Connection details are typical only. Actual size of
member and number of bolts will vary. The details on this sheet are intended
as a guide only. See "Cantilever Overhead Sign Supports" or "High Level Cantilever
Overhead Sign Supports" sheets for number of bolts and size of members.
Gusset plates to be same thickness as thickest web member in connection.
Varies ///?77Vcries
4 Yy 1°-10" 2'-6" Min 5°-0" e 5'-0" ‘-0 \ 3 -0" 5 -0 \ ( Note: Cap shall be solid steel sheet 3" nominal
Max 15 -0" Max | T thickness. Drill,tap and plug galvanizing vent,
- P b}é'*r'd'i”l””l ..... bssd Toga P E ®vent Piug | Weld plote to pipe with 3" weld all oround.
—¢ D ) / Vertical | Chord—~ . , . .
+I : - e = = S T I T C)For COSS design tables see stondord drawing,
g | a B | "Cantilever Overhead Sign Supports”
b S R or "High Level Contilever Overhead Sign
IS Ll £ | Supports”.
21 o
Ola O _ | -1— X~ — - |~ /7
% o = :
0o : |
M- T 5 2" Dia std - : .
3 - % DeZOIIE : Elbow for B | P
< a : Zy| 'ighting 2 0 - 0 B 0 T e e
gl S \Dem w1 ey e . ]
- Perait D Q_// sriveerar s )] o
c Number of bolts in
o . e
| l«— Tower _Pipe .
2 . S I (see Dcoss o1 os sauas e,
Design Tables) R
\\\\7B0++om edge of N \\-—’/<::::>number of chord to x| 2
Lighting Brocket tower connection R : .
ELEVATION bolts required for +| E
E— span "A" &5 ©
c 2 £
ke
— |
= SINGLE CANTILEVER DOUBLE CANTILEVER g g
o o
~I ©
~ o
- o
[=)
Bottom of
\ BaseFr_W' SHEET 1 OF 2
jo il vl
Roadway surface Y oo of g S’ Texas Department of Transportation
op _of poure y 4 Traffic Operations Divislon
N q shaft
See standard drowing, COSSF for Hond Hole, !
Base R, Anchor Bolt and Foundation Details. % CANTILEVER OVERHEAD
Natural ground or SIGN SUPPORT DETAILS

average elevation
of surrounding terrain.

COSSD

© TxDOT November 2007 DN: TXDOT | cKs TXDOT ‘DW: TXDOT ‘cx: TXDOT
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No warronty of any

TxDOT assumes no responsibility for the conver-

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

The use of this stondard is governed by the "Texas Engineering Practice Act".
FILE: C:\Users\RRAMIRE3\Desktop\RESE Traffic\STANDARDS\Contilever Overhead Sign Support Staondards\s+ds66.dgn

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

9:44: 38 AM

DATE: 4/5/2022

. a
Chord\‘ ¢ Plate and plpeaj Chord\‘ R
\ L =\‘_

T

DETAIL F

)

4 : Dead load diagonal
“Wind load strut or wind load diagonal

: Wind
: | oad
strut

| :>Fill plate as
: ‘ ; required or dead load Dead load vertical
- I - T 1-' | 1
g!nd Lo?d ‘ ‘ ‘ ‘ ‘ Connection Plote ‘ ‘ ‘ ‘ ‘ Wind Load Wind lood strut Wind load diagonals vertice or wind load strut
ragena Diagonal TAIL A DETAIL D
DETAIL B DETAIL LefAlL U DETAIL G
NUMBER OF BOLTS REQD. I[N GUSSET
DETAIL E —— R TO CHORD CONNECTION
=
E z 0 2
_ _ Wind Load 2 39 2 2
Diagonal " | .. i) @
Chord © |4 3
gV s 4
2 Y/a" for %" Dia bolts 2 /4" for %" Dia bol+sw Dead Ioad » 2 5 2
2 Y," for ¥" Dia bolts 2 Yo" for ¥" Dia bol-rsj Dead load vertical I3
diagonal 5 - 8 5
o= 10 6
SINGLE CANTILEVER DOUBLE CANTILEVER DETAIL €
CONNECTION DETAILS 2 %"~ %" Dia bolts
/o 2 ¥~ %" Dia bolts
1 /2 -
Grind spiice 2%, AESe2'%’y y AESe2'’ 1 %"~ %" Dia bolts
Sotice Angre, / Sle To -+ HrH T
© Reverse bracing Chord angle. 25" JaEse2 Vely v A ES@2 o ] Ya"~ %" Dia bolts
o slope at alternate J —— :
. . N Wind load struts. [ T .
. " Hole dia. equals bolt diam. plus Yg ". S g"+ _ Outside of -1 00 0o 00001 — Splice angle same
" Plpe- 9.D.'% " see DCOSS design tables for number gﬁ"' :‘g ?/chorcli angle 4 REm 0 . .ﬂ=ﬁ=ﬂ5.=f.=\.=.=.i.=1=.=.m.=TE;ﬁimiEE\E{EEEE\EEE\EEEEE .......... size and fhickness
3 Pipe 0.D. 3 ond size of bolts. For double contilever v J— ‘ ‘ e as chord angle. Place
. use the number and size of bolts for span 2 A “TH 1§+ondord goge 11 Ya" ) ¢ splice Chord insde the chord angle.
Ll “B", i.e. the longer of the two spans. G E or chord angle pe
. H
Botd o 5 i SECTION ON € SPLICE SINGLE SHEAR CHORD SPLICE
%& ]
’ Ya :>> Stiffener R's. 2 for single contilever, 4 for o ‘@ e
£ double cantilever. Locate below bottom chord o 8.
o R as shown in elevation. 2 £
= " Q § é . , 2'a" for %" Dia bolts 2 splice plates with combined thickness
- \ 2o SpliceR's 2 Y," for %" Dia bolts not less than chord thickness. Both pairs
°  I\F _| p— Sym. about truss. - of splice plates shall have a combined
I s . Truss design 1" net area not less than chord net areaq.
[ | — Permissible splice 1" < VAT "o .
kS in bottom plate. B = : width, W Chord ‘ 1 I/4 m:n for 2’4" Dia bolts 14" Notes
@ Top : Aangle 1 /g" min for %" Dia bolts } Each side of the double
2 [ %" Thick 5 ¥a" Thick A: ] ‘ — -© - — shear chord splice requires
- “" Plate T Plate H: : Standard gage ). e only half the pumber of bolts
MR . I T WA | For chord angl — shown in the (DCOSS design tables.
N z e e gle X chora = .
Standord gage for IS | or L—ESplice
7U chord angle. ? = 6":
| - Xﬁq ©2"| x 2" x ¥ " angle for %" Dia bolts [1] SECTION ON € SPLICE DOUBLE SHEAR CHORD SPLICE
2 Ya" for %" Dia bolfs 2" x 2" x Yg" ongle for ¥ " Dia bolts [11]
N PR Varies according to number
22" for %a* Dio bolts ﬁm 200t bor s, STIFFENER R DETAIL TRUSS SECTION SPLICE DETAILS
(DIAGONALS NOT SHOWN)
CONNECTION PLATE DETAIL
c
-
8lnf SHEET 2 OF 2
—~|va
[sARe ]
% @ @W 2o® S’ Texas Department of Transportation
6
%';7/‘ % ................... ~ - ”% @MINIMUM LENGTH OF ¥g" FILLET WELD REQUIRED y 4 Traffic Operdtions Division
— A — V%I NE NUMBER 5/ .
):Lll \ (I:hord/ // R i OF BOLTS TO REPLACE 5" DIA BOLTS|TO REPLACE ¥ " DIA BOLTS
Chord ; 1 HIN . ..
; CANTILEVER OVERHEAD
diagonal Dead load diagona 4 6
vertical 3 6" o SIGN SUPPORT DETAILS
" VA
DETAIL C : 8 11 ;2
- . 10" 14 Yy
(Gusset plates in \
other details to DETAIL A 6 12" 17 Yo COSSD
be similar) DETAIL A 7 14" 20"
© TxDOT November 2007 DN: TXDOT CK: TXDOT |DW: TXDOT CK: TXDOT
ALTERNATE WELDED CONNECTION DETAILS REVISIONS CONT [SECT JoB ‘ HIG‘HWAY
0002 06 062 IH 10
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

The use of this stondard is governed by the "Texas Engineering Practice Act".
\User s\RRAMIRE 3\Desk+op\RESE Traoffic\STANDARDS\Con+ilever Overhead oFi4Ri SUBHIOPr < +Hh@INES \ETdwr s2r gy incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

43 AM

44

9

4/5/2022
C

DATE:
FILE:

ANCHOR BOLT SIZE PIPE OUTSIDE DIAMETER
BOLT@ THREAD@ PROJECTION GALVAN,@ " " i o
fosners snall conform fo ASTM F436. o LENGTH LENGTH HENCTH HENGTH ANCHOR BOLT DRIWLGLED DRILLED BOLT DRILZLOED DRILLED BOLT DRIiiED DRILLED BOLT DRILiED DRILLED
ANCHOR WASHER DIMENSIONS HoLE 1N 2R 5" 5" 11 " BOLT CIRCLE|  SHAFT SHAFT  |CIRCLE| SHAFT SHAFT  |CIRCLE| SHAFT SHAFT  |CIRCLE|  SHAFT SHAFT
BOLT DIA. OUTSIDE HOLE THICKNESS BASE PLATE 133 -1 5 /" 5 ¥ 11 " SIZE DIA SIZE REINF DIA SIZE REINF DIA SIZE REINF DIA SIZE REINF
d DIAMETER | DIAMETER MIN. MAX. 2L 6" 6 /4" 11-0 4" 1 Va'Dio x 2°-11"[20 " | 36" Dia [14-=8 (0 |24 Y5 | 36" Dia | 14-%8 ()
1 /2"orless 2d d+Vs" 0.136" | 0.177" d+Va 1 Y43 10" 7" 7" 171 Va" 1 %'Dio x 3°-1" |20 %" | 36" Dia |12-#9 (M) |24 %" | 42" Dig | 14-#9 (A)
EZN 2d - Yg" d+ " 0.178" 0.280" d + He" 2" | 47-3" 8" 8 1" 17=2 " 1 1/5"Dia x 3" -4" 21" 36" Dia | 12-#9 (A) 25" 42" Dia 14-%9 (A) 29" 42" Dia 14-#9 (C)
2" 2d - s a+ " 0.178" 0.280" d+ %" 2 Va4 -9" 9" 9 " -3 I ¥4"Dia x 3'-10"|21 " | 36" Dia |10-#10(A) |25 %" | 42" Dia | 12-#10(B) |29 %" | 48" Dia | 16-#10(C) |35 3%"| 54" Dia | 18-#10(C)
Over 2" 2d - " d " 0.240" 0. 340" d+ Y " 2 55 -2 10" 10 14" 14" 2"Diag x 4'-3" 22" 36" Dig | 12-#10(A) |25 3" | 42" Dia | 12-#10(B) |29 % "| 48" Dia | 16-#10¢C) |35 ¥"| 54" Dia 18-#10(C)
2 V4" 5 -8" 1" 11" 17-5 V4" 2 4"Dia x 4°-9" |22 V" | 42" Dia | 12-#11(A) 26" 42" Dia | 10-#11(B) 30" 48" Dig | 14-#11(C) | 36" 54" Dia 14-#11 (D)
3" jer-1 1"-0" 17-0Ya" | 17-6 4" 2 !/,"Dia x 5'-2" 26 /2" | 42" Dia |12-#11(B) |30 '"| 48" Dia | 16-#11(C) |36 Vo' | 54" Dia | 16-#11(D)
2 ¥%"Dia x 5 -8" 31 5" 48" Dia 18-#11(D) | 37" 54" Dia | 20-#11(D)
3"Dia x 6’ -1" 37 Vo 54" Dia 24-#11.(D)
(D) Anchor Bol+t Fabrication Tolerances:
Bolt Length ~ !/ 3 A = #3 Plagin spiral at 6" pitch (Grade 40)
Thread Length ~ /5" B = #4 Plagin spiral at 6" pitch (Grade 40)
Galvanized Length ~ -l/," Spiral C = #4 Plain spiral at 6" pitch (Grade 60)
Cw . . e
® Thread lenght applies to upper D 4 Plain spiral at 3 2" pitch (Grade 60)
and lower threads Vertical bars (See
table for no. & size)
2d
o SECTION
=
o
o Three flat turns
= of spiral.
o o Existing ground or
o + égc‘ﬁgr finished grade at
% [$) o € of drilled shaft.
s “y | s | GENERAL NOTES
t
6|2 \v Sme=== <\/ 1. Concrete shall be Class "C".
| = = I — _
A = TOP VIEW OF TOP & =™ = © 2. Reinforcing shall conform to Item 440, "Reinforcing Steel'.
4"x 6" m .
hand hole - o BOTTOM TEMPLATES o —— cbiral Moonin 3. Anchor bolts and nuts for anchor bolts shall be "Alloy Steel"
rolo sy |8 =] DZK TaplaoP!ng per Item 449, "Anchor Bolts'.
¢ of Pipe & S0 - Z|© ~LF '
Truss ola clo Top anchor c ~ o ) o .
) [ | bol+ template O+ ‘:\/\ g 4. Anchor bolfs shall be rigidly held in position during concrete
o 2 - min. thickness = /" $ :\ [} placement using steel templates at the top and bottom. The top
Truss = © o 2 i 5 \: h templates shall be removed after the concrete has set.
o] @ o Heavy Hex.nuts 2 ) I . , R .
@P\Gce first +| 8 E [} | C —1] 5. Lubricate and ftighten anchor bolts when erecting the structure
anchor bolt Slo ol o © 8 — 1 per Item 449, "Anchor Bolts". After the structure has been
o] @ 2 o AnGh bol + o 5 [ — aligned in its final position and the anchor bolfs have been
- - ° nehor bolts |+ i\ properly tightened, tack weld anchor bolt nuts fto washer, and
c| o . ack we washers to base plate. Galvanizing in tack welde
@ L tack Id al to b lat Gal izi in tack I ded
A 5 2 e g \: Vertical bars, see table areas shal |l be repaired in accordance with Item 445,
Equal |y spaced S ,\ % —— for No.& size "Galvanizing".
(Typ all holes) | <|C —_
4+ = | — | B verTica reintorcing sha e carrie o e o om O
%E 6. All tical inf i hall b ifed to the bott f
- ° ~ ——— the Drilled Shaft.
@See "Cantilever Overhead Sign Support' or fea) - T
"High Lever Cantilever Overhead Sign Support" X
sheets for number and size. Thread Length
(encased end) \ Class "C"
=1.25d d Anchor R Concrete
Heavy hex. 1~ & template

nuts(Plain)

ANCHOR BOLT ASSEMBLY FOUNDATION DETATIL

(PRIOR TO INSTALLATION)

Template

. 47y 6" )
Weld size = B
F T hand hole <
pipe fthickness LAY 3 5 . f? Top of Foundation
- 3 beloc
700 """" : L+ | O+
B 52/ 9o Top of J
LT LT ocC|ucC p of poure .
haf+ Traffic
} il it sha Bond anchor bolts fo rebar ;ﬂ L"Js‘afe'ty
“ : with 170 jumper ond Two R Texas Department of Transportation ol
Cut 5" x 7" hole in pipe. Center 4" x 6" o 3 707 00 00D mechomgo\ connectors or I P P Standard
and_go\efim ZBHD\X 8" x 10" dbocfk up D\G:_e, S —~ [ ;i by bending No. 3 bar on
rovide aftachable cover made from section + o U o botfom femplate as shown
cut from pipe. v g H H imd wire tightly with ten . Anchor Bol+ CANTILEVER OVERHEAD
I + Lo L urns of No. 10 wire or = =
VIEW A-A e - one mechanical connector. = = SIGN SUPPORT
— £l A o Provide Mechanical
- [ connectors that are UL = = N
) BASE PLATE & HANDHOLE DETAILS £ Lo Toteq Sor concrere [~ Template FOUNDATION
@S NCant | o head S S b ea it AT encasement. 0- ar
ee anti lever Overhea Tgn Suppor or -
"High Level Cantilever Overhead Sign Support" -
sheets for Diameter and thickness of base plate. COSSF 2]
Reinforcing Bar FILE:  cossf-21.dgn DN ‘CK: ‘DW: cks
©TxDOT  November 2007 CONT | SECT JoB HIGHWAY
REVISIONS
BEARING SEAT ELEVATION LIGHTNING PROTECTION SYSTEM 52 000206] 062 IH10_
ELP HUDSPETH §§
67




No warronty of any

TxDOT assumes no responsibility for the conver-

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

The use of this stondard is governed by the "Texas Engineering Practice Act".
FILE: C:\Users\RRAMIRE3\Desktop\RESE Traffic\STANDARDS\Contilever Overhead Sign Support Staondards\stds67.dgn

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

9:44: 44 AM

DATE: 4/5/2022

ANCHOR BOLT SIZE PIPE OUTSIDE DIAMETER
BOLT THREAD(D|PROJECTION[ GALVAN. : m " "
Washers shall conform to ASTM F436. DIA LENGTCI? LENGTH(D LENGTH LENGTH(D 16 20 24 30
A R ASHER 7l 5 " " - - ANCHOR BOLT DRILLED DRILLED BOLT | DRILLED DRILLED | BOLT | DRILLED DRILLED BOLT DRILLED DRILLED
NCHO WASHER DIMENSIONS HOLE IN Va2 -1 5 5 Ya 11 Ya BOLT CIRCLE|  SHAFT SHAFT  [CIRCLE| SHAFT SHAFT  |CIRCLE| SHAFT SHAFT CIRCLE SHAFT SHAFT
BOLT DIA. [ ouTSIDE HOLE THICKNESS 1 %3 -1 5 1o 5 ¥," 11 " SIZE DIA SIZE REINF DIA SIZE RE INF DIA SIZE RE [NF DIA SIZE RE INF
a DIAMETER DIAMETER BASE PLATE P - - A -
MIN. MAX. 1 Yo"| 37-4 6" 6 '/a" 1°-0 Ya" 1 Y4"Dia x 2°-11"|20 5" | 36" Dia [14-8#8 (A) [24 Y 36" Dia | 14-88 (A)
1 /2" or less 2d d+Yg" 0.136" o.177" d«'a" 1 Y] 3°-10" 7" 7 Ve 17-1 Yy 1 3%"Dia x 3'-1" |20 ¥"| 36" Dia |12-#9 (A) (24 ¥,*| 36" Dia | 12-#9 (A)
1 Y 2d - Yg" d«+ " 0.178" 0.280" d+ " 2" | 4'-3" 8" 8 a" 1"-2 Va" 1 '/2"Dia x 3'-4" | 21" 36" Dia | 12-#9 (A) | 25" 42" Dia | 14-#9 (A) | 29" 42" Dia | 14-#9 ()
2" 2d - 'a" d«+'s" 0.178" 0.280" d+ %" 2 Va4 -9" 9" /N 1'-3 Yo" 1 ¥"Dia x 3'-10"|21 2" | 36" Dia |10-#10(A) [25 3" | 42" Dia |12-#10(B) [29 %"| 42" Dia [ 12-#10(C) |35 3" | 48" Dia | 16-#10(C)
Over 2" 2d - Yo" d+ " 0.240" 0. 340" d+ %" 2 Yol 5 -2" 10" 10 Yo" 1"-4Y" 2"Dia x 4'-3" | 22" 36" Dia |12-#10(A) [25 ¥ | 42" Dia |12-#10(B) |29 %"| 48" Dia | 16-#10¢C) |35 ¥"| 54" Dia | 18-810(C)
2 ¥,"| 5 -8" EE 11 V" 1°-51/," 2 '/a"Dia x 4°-9" [22 Yo" | 36" Dia |10-®11(A) | 26" 42" Dia |[10-m11(B) | 30" 48" Dia | 14-#11¢C) | 36" 54" Dia | 14-#11(D)
3" [6°-1" 1'-0" 1'-0 Yo" [1°-6's" 2 Y5"Dia x 5'-2" 26 2" | 42" Dia [12-®#11(B) [30 »"| 48" Dia | 16-#11(C) [36 2" | 54" Dia | 16-%11(D)
2 ¥,"Dia x 5'-8" 31 2" | 48" Dia | 18-=11(D) | 37" 54" Dia | 20-#11(D)
3"Diag x 6'-1" 37 Y>"| 54" Dia | 24-#11(D)

@ Anchor Bolt Fobrication Tolerances:
Bolt Length ~ :'/,"
Thread Length ~ :!/,"
Galvanized Length ~ -'/4"

#3 Plain spiral at 6" pitch (Grade 40)
#4 Plgin spiral at 6" pitch (Grade 40)
#4 Plgin spiral at 6" pitch (Grade 60)
#4 Plain spiral at 3 '4" pitch (Grade 60)

OO w>

Bolt circle Dia

3"

Direction of
Traffic

A

4"x 6"
hand hole

TOP VIEW OF TOP &
BOTTOM TEMPLATES

Spiral

GENERAL NOTES:

® BASE PLATE & HANDHOLE DETAILS

5%" Dia x 10’ -0"

Bolt

copper clad

I ol
. /‘$‘ 9o ) Vertical bars (See Concrete shall be Class "C”. . .
¢ of Pipe & & al= L C Top anchor table for no. & size) Reinforcing shall conform to Item 440, "Reinforcing Steel”,
Truss \ 8| o o =l DO?"‘ Tomplate - Anchor bolts and nuts for anchor bolts shall be "Alloy Steel”
20 s . g per Item 449, "Anchor Bolts".
$ + _eb © Q 5 o © min. thickness /4 Anchor bolts shall be rigidly held in position during concrete
Truss g =3 = v placement using steel templates at the top and bottom. The top
\ / z °le gl = Heavy Hex.nuts SECTION templates shall be removed after the concrete has set.
Place first + 0 + o - Lubricate and tighten anchor bolts when erecting the structure
anchor bolt 2] 12} o g o g per Item 449, "Anchor Bolts". After the structure has been
N m 3 F Anchor bolts aligned in its final position and the anchor bolts have been
~ ~ o proper |y tightened, tack weld anchor bolt nuts to washer, and
el g _ Three flat turns tack weld washers to base plate. Galvanizing in tock welded
A 5 < of spiral. Exist] g areas shall be repaired in accordance with Item 445, "Galvanizing".
Equally spaced c xisting ground or All vertical reinforcing shall be carried to the bottom of
(?yp o>|/| goles) g <|T égrl:r;gr finished grode ot the Drilled Shaft.
PLAN - NS ¢ of drilled shaft.
e . S = R T
@See "Cantilever Overhead Sign Support"” or o . -
"High Lever Cantilever QOverhead Sign Support" & ¥|7—<3 sides | | %
sheets for number and size. Thread Length ‘\L{ Ya (Typ) X =T .
(encagsed end) a o~ :\ ©
=1.25 d d Anchor R s =
Heavy hex. -~ & template h ——— . .
nutsi(Plain) £y \\ ——— Spiral hooping
A! :H;E E: T AEEE! !E Y gg \_/>2 per table.
(PRJOR TO INSTALLATION) it é,‘) 1 ) 5
. 4"x 6" - + ] £
Weld size = R «| S —] s
pipe thicknéss hand hole 5 AN o @ = o
—n + v N \\
+ \O' —
: 9£ 8£ 3 e == }
2 —- c ——
>~ T o2l e Top of poured e =]
% Lo CO shaft -5 =T g
it Rl Ground box e = 7 Texas Department of Transportation
o — .
- e o —~—] Vertical bgrs, see table Traffic Operations Division
Cut 5" x T hole in pipe; Center 4' x & g < ) =+ for No.& size
an ole in " x 8" x " back up plate. - —
Pr$v1icde attochable cover made from section 2 o \f H
cutfram pipe. s 8 == CANTILEVER OVERHEAD
v + H——
VIEW A-A “e SIGN SUPPORT
w
52
[
o}
-

Concrets. FOUNDATION
® see "Contilever Overhead Sign Support” or

"High Level Cantilever Overhead Sign Support” Ground Red FOUNDATION DETAIL COSSF

sheets for Diometer and thickness of base plate. w e .
——— 2" Dio R.M. Conduit
@TxDOT November 2007 DN: TXDOT CK: TXDOT ‘DW: TXDOT ‘cx: TXDOT
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No warronty of any

TxDOT assumes no responsibility for the conver-

Drilled Shaft Embedment
Length (feet)

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

(feet)

Drilled Shaft Embedment
Length

9:44: 45 AM

FILE: C:\Users\RRAMIRE3\Desktop\RESE Traffic\STANDARDS\Contilever Overhead Sign Support Staondards\s+ds68.dgn

DATE: 4/5/2022

30

25

20 Ay

7

@ 28.5°
® 12

(degrees)

(blows per ft)

O]
® 576

36" Dia Drilled Shaft
Lood Curves (Kip-ft)
6
@ 28.5° 32° 34° 36°
® 12 35 50 65
® » Angle of internal friction of soil
C) N Texas cone penetrometer value
@ C(psi) = Cohesive shear strength of soil
® C(psf) = Cohesive shear strength of soil
36" Dia Drilled Shaft
Load Curves (Kip-ft)
15025,
. . ~
10 ~ | |
1 TRes
“. . [~ —]
3 T ~——_ 200
@ 12 16 20
® 576 1152 1728 2304 2880
® 10 30 40 50

® 10

42" Dia Drilled Shaft
Load Curves (Kip-ft)

7"300..

®SUBMERGED SAND SOIL (COHESIONLESS)

Moment
Torsion ---------

42" Dia Drilled Shaft
Load Curves (Kip-ft)

REOR \600675

\
R

e R
\\\\>>\<**\*\ '

8 12 16 20
1152 1728 2304 2880
20 30 40 50
AY
Momen+
Torsion

40
54" Dia Drilled Shaft
Load Curves (Kip-ft)
35
. . 35
48" Dia Drilled Shaft
Load Curves (Kip-ft)
30
25
20 -
400,
15 /‘e ] \
fOA) 1 -
)\5‘\ k?Oo N 0\
10 o ~100>$\\f7f75\\\\\\\\\\\
o I B D s
® 28.5° 30° 32° 34° 36° @ 28.5° 30° 32° 34° 36°
®@ 12 21 35 50 65 ®@ 12 21 35 50 65
® Note:
For unsubmerged sands and clayey sands
the chgrts for clgy soil will give o con-
servative foundation design.
35
30 B 54" Dia Drilled Shaft

Load Curves (Kip-ft)

48" Dia Drilled Shaft
Load Curves (Kip-ft)

10. Proceed vertically into chart ond locote intersection with design
11. From intersection point turn 90° to left and read embedment

12. Compute the required length of drilled shoft by odding 3'-0" to

%

] ~
, J. 7509
SN0ON T o | sop

10 _/50"\\\ 4'35‘0 ™—450— \450\0\

g 150> o5 350 | 50 S—_—
@ 4 8 12 16 20 @ 4 8 12 16 20
® 576 1152 1728 2304 2880 ® 576 1152 1728 2304 2880
® 10 20 30 40 50 ® 10 20 30 40 50
(COH )

3’ -0"~ Recommended length of drilled
shaft to be ignored for embedment.

. COSS Tower
- Use average N value
© over the top third of
- \\ - embedment length for
© [ v e ° moment design load.
Pl > . 3+ C
n 4’ ,/// 552
- .. oQ .-
. 0 LI >SEw
= Y | 4 = Oy
5+ O[C L ¢« |— Z0o
(v o O C O+ _»
55 £85 [° 45,8
o5 o @ 7. O 69
— cloeg . LOw —
3 O E O L (Y=
o = e » >+ c C
o TR P oL 52
E S 8958
D20-0
PROCEDURE:

1. Determine design moment and torsion, aond the required drilled shafft
diameter as outlined in the selection example sheet COSS-SE.

2. Maoke an initial estimate of the required embedment length.

3. From soil exploration dota determine type of soil and average
N value or soil property along the upper third of the drilled shaft.

4. Enter chart (for the correct shaft diometer and soil type) from the
bottom ot the average N value or soil property determined in step 3.

5. Proceed vertically into chart ond locate intersection with design
moment. Interpolate between moment curves (solid |ines) as needed.

6. From intersection point turn 90° to left ond read embedment
length along vertical scale.

7. If embedment length differs significantly from estimated value return
to step 3 with the embedment length determined in step 6.

8. From soil exploration dato determine overoge N value or soil
property over the entire length of the embedment.

9. Enter chart (for correct shaft diometer and soil type) from the bot-
tom ot the average N value or soil property determined in step 8.

torsion. Interpolate between torsion curves (dashed |ines) as needed.
length along vertical scale.

longer embedment length required for moment or torsion.

GENERAL NOTES:

These charts are for use with Cantilever Overhead Sign Supports
with one shaft per tower.

Solid curves are base moment in Kip-ft.

Dash curves are base torsion in Kip-ft.

Minimum embedment of drilled shaft is two diameters.

Add 3’ -0" to the required embedment length to determine the
required length of drilled shaft.

=t Texas Department of Transportation
“" Traffic Operations Division

FOUNDATION EMBEDMENT
SELECTION CHARTS

COSS-FD

@TXDOT November 2007 DNz TXDOT ‘CK: TXDOT ‘DW: TXDOT ‘CK: TXDOT
REVISIONS CONT |SECT JoB HIGHWAY
0002 06 062 IH 10
DIST COUNTY SHEET NO.
ELP HUDSPETH 7L




No warranty of any
ility for the conversion

i t TxDOT assumes no responsi_ g
\User s\RRAMIRE 3\Desk+op\RESE Traffic\STANDARDS\In+tel |igent Transporofothbh SKASEERJ (07 D NSF of RIRAIS\ 94 sfan  NSOBERET results or damages resulting from its use.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

46 AM

44

9

4/5/2022

C

DATE
FILE

| —— For Pedestal Mount * A Welded Handhole Frame is Permissible. Handhole Frame 5 14" x 13" Weld %"-13 UNC

ITS Pole Attachment on Top Maximum of Two (2) Splices will be allowed. 0.D. Cut From 2" ASTM A36 Ground Lug Inside — 1.D.in Base Plate Handhole rrame )
Top Plate of Pole See ITS(6) Steel Plate Pole Opposite to Receive Pole 4"X11 %" 1.D. Opening
(See Top Plate Plan) ITSPole G 1 Bottom HH Frame. =E @ . (Situt Trpolm' 2" ASTM A36
5 _—— See Section B-B 2"R. (Typ.) 1 %R (Typ.) % el Flate
= N . ITS Pole Wall
. . Thickness ='D'
Y Air Terminal and } ‘ - ?}
\ 'F Bracket ‘ > © ** 85% Min :
jrﬁ (See ITS(5)) ‘ \ > l Penetration. o
4'x6 %" 1. b | . i
Handhole X / \< | Bolt Gircle % el %o
L — ‘ - | _ ‘ Dia. ='G @ Yix U™
2 %" X 6" Std. T | "
Pipe Nipple Both L 14"13 UNC Gml}l:sld | | = B i
Outside Ends 4 A 't ‘ Tl = _|E . Drill a1nd Tap for
Threaded ug Opposite \ ‘ \ IZ | |t T 4" X 20 UNC Cover Plate
Bottom Handhole T IT|g Iz
2 " Weatherproof ' A . A El s cl & I Round Head Brass . (See Handhole
Seal Cap ! 2 g | sl g8 screws %'DP  Section A-A Cover Plate Detail)
4"x6 %" 1.D. ‘ 4» 4» f-i g \ ﬁ (-Eu § =] (4 Locations) Handhole Frame
Handhole for Air - VL 9 %X 6" Std ‘ ‘ > § oz S|E
Terminal Access pt 2 Nibole Both Drill and Tap for E— cP* T | 2 ‘ i =2 2o _ 1 %"
Heide %" x 20 UNC ‘ | : s <z g 0.D. of .
Outside Ends Threaded 4 ’ N X S Base Plate = 'F' %
Round Head Brass ‘ | ‘ < ‘ © o Thickness = 'I' 1
Screws %" DP J L | T op.=v @ Top Plate
(4 Locations) i © ‘
\ | \\ | / | \ Dia. Hole='H (D) o
' ) )
| | | | | i i
| | A Base Plate Plan *®
‘ ‘ N —_—
| ‘ | ‘ %e For %" Pole 4 Bolt Base Plate (ASTM A36) %R s 7 :
| | | | | Thickness J-Hook Detail £ Typ M BN 3 * s
| : %13 :
B o o
A6 %" 1.D. Handhole 5% | | ‘ | | For %" Pole Weld %"-13 UNC 1D in Base Plate & <
) (See Note 7) akg J ' | : Thickness Grourgioll_eu%:)npsoigﬁe to Receive Pole
© i =F
© ¢ ﬁ/ ‘ ‘ % For %" Pole Bottom HH Frame. ®© Connector  ———_ |
~— [ | 1% % Thickness ¥
) < ‘ yl ‘ | o ITS Pole Wall - \ ’
- T mm ( — % \ Dia. Hole Thickness = 'D' Ao N %R
= .
- ‘ L [ N A | % Base Plate © % Hook for
g ‘ ‘ Thick = @ Hanging
< g ‘ c cKness = 2 %" Conduit Cable
© N 10y v = See J-Hook
I :%I-L 2 %" X 6" Std. . . . = : Weatherproof (See
= Eg Pipe Nipple Both % 4 i Bolt Circle Seal Cap . Dewd
= =y Outside Ends Threaded - i = Stainless
O - Dp " " " Cutout View to Show Steelwire
| oLl (See Note 7) % 4% % Weld Connection 2 X6 - N Mesh Grip
o ) I
S| ev 3 8-sided Pole See Base Plate | Std. Pipe Nipple (1 Per
o Yn |
o 2 gt b (See Note 3 and 4) Plan 5% Botiom of Pole IBoth Outside Ends _ Cable)
Elar? Threaded Section B-B
8| ®eF [ I D —_—
B suw BasePlate ID.='E (1
fafat General Notes
; e 1. Designed according to Sixth Edition 2013 AASHTO Standard
Bolt Circle Dia. ='G' (D —_0D. of Specifications for Structural Supports for Highway Signs,
= B Base Plate = 'F' Luminaires, and Traffic Signals and Interim Specifications.
E = ~ - Thickness =TI 2. Unless otherwise noted, all parts shall be galvanized
5 2 = Base Plate O.D. = 'F @ after fabrication in accordance with Item 445, "Galvanizing."
i E @ ?E’ ‘ 3. Deviation from the design criteria, values, and dimensions shown
KR 3 herein and on ITS(4), constitutes an alternative design and
< 3 I will require submission of shop drawings and calculations for
=2 g approval, sealed by a Texas Professional Engineer.
~ -
510 4. Direct substitution of twelve sided or round poles, matching the
;O\' 8 Detail A M design criteria, values, and dimensions shown herein, require
=5 [——— . 6 Bolt Base Plate (ASTM A36) submission of shop drawings for approval to confirm design
'y criteria and values on ITS(4) is met.
g-g(r:\:ggd —— Refer to ITS Pole Z /L\ocate hatndholez oppfosnehof tkr:endlrfect::n of tlratvellj. g
» Mounted Cabinet N . Appropriate number of anchor bolts for base plate determine
Welded Stondargs e YU'x5 B x 13" Weld %"-13 UNC D inBase Plate by height of pole. See 'L' on sheet ITS(4).
(See %hge? ITS(14), ASTM A36 Grourgi I[u%lnSIdi to Receive Pole 7. Location for ITS equipment mount may vary by device. Locate
ITS(17)) ITS(15), or (Galv.) ole Opposite =E @ mid span handhole and pipe nipple to accommodate location
! ! ITS(16) 2R, Top Plate 0.D. ="J' @ Bottom HH Frame. for ITS equipment as identified in the plans or per manufacturer
See Detail A +— I (Typ.) ITS Pole Wall recommendations. ldentify location for mid span handhole and
4"x11 %"1.D. +— - ’ = Thickness = 'D' pipe nipple on shop drawings for approval.
Rigid Metal LB N Dia. Hole
Handhole BN e o 7S Pole Wal R NOR 0) Reference Notes:;
z,i‘ TR G Thickness =D’ (D) See tables on Sheet ITS(4) for values of dimension
~ [ . s variables.
g — 3 oras Directed ITS Pole N Seela ' ' i
> p joint note for 55' and 60" pole heights on
@ £ (See ITS(17)) Shaft AN Bolt Circle 9) ITS(4) at the bottom of each table.
o " Dia. ='G'
/ i A \\\ N §® Traffic
= ‘ oo . . | \ = Ogeratlons
e 1o 5 ¢ 4 ) ivision
AL L & //\\\///\\/// Dia. @ 2 | : I I Texas Department of Transportation s,a,,f,;’,d
} A I
==
H If Slope B : B
= Ecapds 4:1 %\ I ITS POLE DETAILS
= See Concrete \
| .
— ., = S ) OCTAGONAL POLE
= in. S
= : (TS(7)) v Thi p .
" — ; 4 T i (EIGHT SIDED POLE)
See Plans [ J ; (ASTM A36) S S Thickness = 'I
for Barrier s el s Grounding s ickness =
Protection L — Rod (See 0D.of @O
Type and [—— Sheet ITS(19)) %" 4% %" Provide Top Plate with : Base Plate = 'F'
Quantity = 2" Dia. Hole Centered I T S ( ] ) = ] 5
Y " inPI h
Diresti | — |6 Min. 5% Pedestal M when Camera Fie: its(D)-15,dgn ov: TXDOT ek TxDOT [ows TxDOT_[cks TxDOT
Dflr-ﬁ%:g; (See ITS(6)) Base Plate Plan © TxDOT Jure 2015 CONT | SECT JoB HIGHWAY
ITS Pole Foundati Handhole Cover Plate Detail _— REVISIONS 0002| 06 062 IH 10
ole Foundation e — 8 Bo|t Base Plate (ASTM ABG)
ITS Pole with Cabinet (See Sheet ITS(3)) (Bottom Handhole) Top Plate Plan p1sT couTY SHE;T .
ELP HUDSPETH 1
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

is governed by the "Texas Engineering Practice Act".

The use of this standard
kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

47 AM

44

9

4/5/2022

DATE

General Notes:
[ Template .D.='N' @
1. Drilled shaft concrete shall be Class "C" (f'c = 3,600
. PSI) in accordance with Item 416, "Drilled Shaft
% | Anchor Bolt Dia. (K') + Top Template (Temporary) Foundations."
2 6" Holes (Typ.) (See Detail A Through D)
w 2. Reinforcing bars shall be Grade 60 (Fy = 60 KSI) and
ha #2/0 AWG Ground Conductor conform to ASTM A-615. All reinforcing shall
from Air Terminal conform to ltem 440, "Reinforcing Steel."
S to Ground Rod
& Template O.D. ='0' 3. Provide ASTM A-36 steel for templates.
o @ See Note 12 Number of Anchor Bolts Top and bottom templates need not be galvanized.
c Varies. (See ITS(4)) . . " .
+ 4. Anchor bolts shall be rigidly held in position during
3 - Spiral, 3 Flat Turns Top. concrete placement using steel templates at the top
@ Template Width = 'P' Riprap Apron R and bottom. Top templates shall remain in place until
o ® (See ITS(7)) N the concrete has cured in place beyond initial set time.
g @ o1 - - ¥ 5. Lubricate and tighten anchor bolts, when erecting pole,
E Bolt Gircl E ’7 in accordance with Item 449, "Anchor Bolts.
° =%vmela . a . % fl L < < E 6. Anchor bolts shall conform to ASTM F1554 Grade 55, or
e k<) ) g . o ASTM A193 B7 with ASTM A194 Grade 2H or A563 heavy
o S g s T . hex nuts with F436 washers. Galvanize a minimum of the
@ 1 %" Plate Thickness = @ @ | top end thread length plus 6 inches for all anchor bolts
T 8 - I [ unless otherwise noted. Exposed washers and exposed
?n - I ;/ = Anchor Bolt Dia. = 'K' @ nuts shall be galvanized. All galvanizing shall be in
o 2-2" PVC Schd 40 (Comm.) | accordance with Iltem 445, "Galvanizing."
- 1-2" PVC Schd 40 (Power) [ ==
+ Unless Otherwise Shown i 47%7 I i 7. All vertical reinforcement shall be carried to the bottom
0 ’ -
o Top and Bottom Template (Four Bolt) on the Plans ae == (o Dotarer st through 0% o of the drilled shaft.
v . = =]
8 Detail A — —— 8. Place three flat turns of the spiral bar at the top and
[ _— :
£t #4 AWG Bare Conductor /»/=/ R one flat turn at the bottom of the drilled shaft.
L Connecting Primary and — Class C Concrete ' :
° Secondary Grounding Rods I | S o 9. Drilled shaft shall be measured by the linear foot and
« y 9 — - paid under Item 416, "Drill Shaft Foundations."
@ J — #3 at 9" Pitch <
 Template I.D. ='N' @ TN I Spaced Evenly a 10. If rock is encountered, the drilled shaft to extend a
3 1-1"PVC Conduit /»/’/ N~ 3 minimum of two diameters into solid rock.
o for Conductor to Ground Rod —_— S— N &
& (See ITS(19)) [ — L ———— Vertical Bars Spaced Evenly < 11. Location for conduit entering foundation may vary.
E | U —=7 ] 10 - #9 (36" Fnd.) e Orient conduit entering foundation to coincide with
¥ Anchor Bolt Dia. ('K') + See Note 12 —_ — < }g - ﬁg gig: Eng; 2 location of ground boxes and primary ground rod.
" — - na. 5
£ Ys" Holes (Typ.) ) - . | — | e 12. Bond anchor bolts to rebar with #2/0 AWG jumper
1) Primary %" Dia. X 10“'0 — _— and two mechanical connectors or by bending No. 3
s Template O.D. ='0' Copperclad Ground Rod Set 18 I— \ bar on bottom template as shown and wire tightly
© Below Grade and Clamped to One #2/0 AWG . I L | I Secondary %" Dia. X 10'-0" with ten turns of No. 10 wire or one mechanical connector.
@ @ Bare Cndr. Which Enters ITS Pole and to 6' Min. | [ | Copperclad Ground Rod Set 18" Mechanical connectors shall be UL Listed for concrete
® #4 AWG Bare Cndr. Which Attaches ‘ — ‘ Below Grade and Clamped to One #2/0 AWG encasement.
= to Adjacent Ground Rods o Bare Cndr. Which Enters ITS Pole
_g X . Through 1" PVC Conduit. Through 1" PVC Conduit.
5 Template Width = 'P' (See ITS(19)) (See ITS(19))
E _
& |
£ Spiral 1 Flat Turn Bottom. / 3" .
“Q . .
@ Bolt Circle Dia. Vertical Bars May Rest on
g ='G' @ Bottom of Drilled Hole if
v Material is Firm Enough . - .
c . to do so When Concrete is Placed. Drilled Shaft Dia. ='R' ®
6l %" Plate Thickness
;
[o]
+
8
al . . . .
@ Top and Bottom Template (Six Bolt) Foundation Details (Typical
o] . X
£ Detail B Elevation
+ Not to Scale
c
S
= _ Reference Notes:
o Anchor Bolt Dia. = 'K’ @ ———— .
+
S @ See tables on Sheet ITS(4) for values of dimension
- Galv. Lock Heavy Hex Nut (Typ.) variables.
§ — Template ID. =N (D  TemplatelD.=N' (© Washer
<
[a] ~
2| Anchor Bolt Dia. (K) + Flat Washer o Sy
9 Ye" Holes (Typ.) Anchor Bolt Dia. (K') + Leveling Nut e I
o Yi6" Holes (Typ.) = Y |a |©_
t .. © n %
-0 X < = 8
'f__’ Template 0.D. = 'O’ Template O.D. = O@ ,_& g I g’ % %
w 0) RO ~ s < 52223‘,® Traffic
0 2 2 8 = Ogerations
S o . ivision
z Template Width = P © |Za I Texas Department of Transportation Standory
a Template Width =P’ emplate Width = Embedded Nuts Need ~ — 89
2 @ Not be Galvanized 5
¥ . 2
e
L <
[a] .
“ Bolt Circle Dia. Bolt Circle Dia. : B :, I T S POL E
R - = ® Bottom Template ~——.« =T
o < | <
2 FOUNDATION DETAILS
é %" Plate Thickness %" Plate Thickness Yo @
x ) a
% 3 Sides (Typ.) >1—/74 %
L 4 S . -
¢ g ITS(3)-16
2 Top and Bottom Template (Eight Bolt Top and Bottom Template (Twelve Bolt) Anchor Bolt Detalil s = FILE its(3) 16 don ov:_TxDOT_Jexs TXDOT [ow: TxDOT_ex: Tx0OT
O . Detail D - - .. - - © x0T June 2015 CONT | SECT JoB HIGHWAY
] Detail C —_— Detail D rort 2016 REVISIONS 0002| 06 062 IH 10
wl pri DIST COUNTY SHEET NO.
—
o ELP HUDSPETH 12
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TABLE1: ITS POLE - 90 MPH (W/ 2 SOLARPANELS) @)

TABLE4: ITS POLE WITH

STIFFENERS - 90 MPH (W/ 4 SOLARPANELS) ®

POLESHAFT (1) BASEPLATE (1) P[g&@ ANCHORBOLT (3) FOUNDATION (3) POLESHAFT (1) BASEPLATE (1) PI%E@ ANCHORBOLT (3) FOUNDATION (3)
POLE POLE
WALL BOLT | BOLT WALL BOLT | BOLT
e . .
2§ HEIGHT[ BoTTOM | TOP |l [INSIDE [ oo 1 ot | ot | THICK |outsipe| pia. [No.op| LENGTH | TEMPLATE [ TEMPLATE [ TEMPLATE | DRILL SHAFT DEPTH - TEXAS | DRILLED HEIGHT| BoTTOM | TOP | fhiec INSIDE [ oo | ot | HotE | THICK |outsipe| pia. [No.oF| LENGTH | TEMPLATE [ TEMPLATE [ TEMPLATE | DRILL SHAFT DEPTH - TEXAS | DRILLED
G.— [POLE| (FT) OUTSIDE [OUTSIDE NESS DIA. DIA. (IN) DIA DIA NESS DIA. (IN) | Ny [BoLTs OFBOLT INSIDE OUTSIDE WIDTH CONE PENETROMETER (N - SHAFT POLE| (FT) OUTSIDE |OUTSIDE NESS DIA. DIA. (IN) | DIA DIA. NESS DIA. (IN) | (IN) |BOLTS OFBOLT INSIDE OUTSIDE WIDTH CONE PENETROMETER (N - SHAFT
o frype DIA. (IN) |DIA. (IN) (IN) - - - [ Ny . MIN. (IN) | DIA. (N) | DIA. (IN) (IN) BLOWSIFT.) (SEE NOTE 5) DIA. (IN) TYPE DIA. (IN) |DIA. (IN) (IN) - - - [ Ny - MIN. (IN) | DIA.(IN) | DIA. (IN) (IN) BLOWSI/FT.) (SEE NOTE 5) DIA. (IN)
« v (IN) aNy | Ny (IN) aNy | Ny
00
2 1® ®
r§ N=10 [ N=15 [ N= 40 N=10 [ N=15 [ N= 40
£9 . " " o o © . e " " o w | v " w o P — R " . o o e - . " " o w | v w w o P — .
[} Q Q
Cwd
‘gf 0w 20 10 8 12 |10-1116 21 16 114 | 112 9 1 4 29 14 18 2 12 11 10 36 30 13 9 38 [13-116 28 2 | 1a | 13m 10 1 8 29 20 24 2 17 15 11 42
P
06" 30 13 9 12 [13-1116 24 19 |1o16 | 1122 10 114 | 4 35 16-1/2 21-112 2172 15 13 10 36 a 40 15 9 112 [15-1116 30 24 | 1-1a 2 10 1 8 29 22 26 2 20 17 12 42
zveg '-'DJ
28l A 40 15 9 12 [15-1116 26 21 | 1916 | 1-12 10 1-1/4 6 35 18-1/2 23112 24172 17 14 1 42 ) 45 16 10 112 [16-1116 31 25 | 1016 2 1 1-1/4 8 35 224112 27112 2112 21 18 13 42
= [ o
=21 45 16 10 12 [16-1116 27 2 |1ene | 112 1 1-1/4 6 35 19-1/2 24-112 24172 18 16 12 42 50 17 10 12 [17-1116 32 2 | 19m6 2 11 1-1/4 8 35 23112 28-112 2112 21 18 13 42
<o-15
o— 7]
g 21:-, © 50 17 10 12 |17-1116 28 23 |16 | 112 1 1-1/4 6 35 20-112 25112 24172 19 16 12 42 o5 @ 19 11 558 [19-116 34 27 | 19116 2 12 114 | 12 35 24112 29-112 2172 21 18 13 48
] &8
Qo s5(6)7)| 19 11 58 |19-1/16 30 25 [1-13118 2 12 1172 6 40 22 28 3 21 18 13 42 @ | 60 (7) 20 12 558 [20-116 35 28 | 1016 2 13 |14 | 12 35 25112 30-112 2112 22 19 14 48
oav
ow
LW
a9 60 ®)7)| 20 1 558 |20-1/16 31 26 |[1-1316 2 12 14172 6 40 23 29 3 21 19 14 48
oo
oC0
Swb
—wn
Lo
]
] % 5 TABLE2: ITS POLE - 110 MPH (W/ 2 SOLARPANELS) @ TABLES5: ITS POLE WITH STIFFENERS - 110 MPH (W/ 4 SOLARPANELS)
= TOP TOP
g: Fd POLESHAFT (1) BASEPLATE (1) PLATE@ ANCHORBOLT (3) FOUNDATION (3) POLESHAFT (1) BASEPLATE (1) PLATE@ ANCHORBOLT (3) FOUNDATION (3)
[o =] POLE POLE
908 HEIGHT| BoTTOM| TOP TWHQ:L&- INSIDE |, rsipE CIBRO(;-IIE 58::; THICK |oursioe| pia. No.oF| LENGTH | TEMPLATE | TEMPLATE | TEMPLATE | DRILL SHAFT DEPTH - TEXAS | DRILLED HEIGHT| BoTTOM| TOP TWHﬁ:L; INSIDE [0 /rsipe Cﬁ%& ﬁg'l:g THICK |outsie| pia. [No.oF| LENGTH [ TEMPLATE | TEMPLATE | TEMPLATE [ DRILL SHAFT DEPTH - TEXAS | DRILLED
a‘,'_ L JPOLE| (FT) OUTSIDE [OUTSIDE NESS DIA. DIA. (IN) DIA DIA NESS DIA. (IN) (IN)' BOLTS OFBOLT INSIDE OUTSIDE WIDTH CONE PENETROMETER (N - SHAFT POLE (FT) OUTSIDE |OUTSIDE NESS DIA. DIA. (IN) | DIA DIA. NESS DIA. (IN) (IN)' BOLB OFBOLT INSIDE OUTSIDE WIDTH CONE PENETROMETER (N - SHAFT
=+ JTYPE DIA. (IN) |DIA. (IN) | 0~ (IN) g oy | ooy | N g MIN. (IN) | DIA. (IN) | DIA. (IN) (IN) BLOWS/FT.) (SEE NOTE 5) DIA. (IN) TYPE DIA. (IN) |DIA. (IN) | () (IN) - Ny | ooy | 0N - MIN. (IN) | DIA.(IN) | DIA. (IN) (IN) BLOWS/FT.) (SEE NOTE 5) DIA. (IN)
Ty
2“;%@ N=10 [ N=15 [ N= 40 © N=10 [ N=15 [ N= 40
£330 " . o, o = - e W v " w | v " w o P R " . < o - - e W " " w | v " w o P .
g @ @
0
o+
02 é 20 10 8 12 [10-1116 21 16 | 114 | 1122 9 1 4 29 14 18 2 14 12 10 36 30 13 9 112 [13-1116 28 2 |[t1o16 | 214 10 | 114 8 35 19172 24-112 2112 20 17 12 42
o3
Co'p 30 13 9 12 [13-1116 24 19 |1o16 | 1-3/4 10 1-1/4 6 35 16-1/2 214112 24172 18 15 1 36 B 40 16 10 112 [16-1116 31 25 [1916 | 214 11 1-1/4 8 35 22112 27112 2112 24 20 14 42
oV (=)
>06 a
- 40 15 9 12 [15-1116 25 21 | 1016 | 1-3/4 10 1-1/4 6 35 18-1/2 23112 24112 20 17 12 42 ) 45 17 11 12 [17-1116 32 26 |1o916 | 214 12 114 8 35 23112 28-112 2112 25 21 15 42
oL o O
5 ©
K az I{'IDJ 45 16 10 12 |17-1116 27 2 |1e16 | 134 1 1-1/4 8 35 19-1/2 24112 24172 21 18 13 42 50 18 11 112 [18-1116 32 2 |[1-1316 | 212 12 112 8 40 23 29 3 25 21 15 48
>3l o
o gE © 50 17 10 12 [18-1116 28 23 |10 | 134 11 1-1/4 8 35 20-112 25112 24172 2 19 14 42 alss @ 19 11 s5i8  [19-1116 34 27 |1-om6 | 214 12 114 | 12 35 24-112 29-112 2112 24 21 15 48
[=] [e] AL
s
g 5 :{_{, 55 (7) 19 1 558 |19-1/116 30 25 | 19116 2 12 1-1/4 8 35 22-112 27112 24172 24 20 14 42 @ |60 @ 20 12 558 [20-116 35 28 |[1916 | 214 13 114 | 12 35 25112 30-112 2172 25 2 15 48
2
2
o= B 60 (7) 20 1 558 |20-1116 31 26 |[1-1316 2 12 14172 6 40 23 29 3 25 21 15 48
o
/3= g
—x
=
<
~E
%2 TABLE3: ITS POLE - 130 MPH (W/ 1 SOLARPANEL TABLEG6: ITS POLE WITH STIFFENERS - 130 MPH (W/ 3 SOLARPANELS
)
E.':'J %éﬁ’ POLESHAFT (1) BASEPLATE (1) PI%’E@ ANCHORBOLT (3) FOUNDATION (3) POLESHAFT (1) BASEPLATE (1) P-[g&@ ANCHORBOLT (3) FOUNDATION (3)
=
=T POLE POLE
j,‘_:'-"'é HEIGHT| BoTToM | TOP | WRLL [iNSIDE [0 roine | SOLE [ BOLT frick |0 oo b0 |\ o.oF| LENGTH | TEMPLATE | TEMPLATE | TEMPLATE | DRILL SHAFT DEPTH - TEXAS | DRILLED HEIGHT| BoTToM [ TOP | WALL INSIDE [0 i raine | coorie | BolE | THICK |oursipel pia. INo.oF| LENGTH | TEMPLATE | TEMPLATE | TEMPLATE | DRILL SHAFT DEPTH - TEXAS | DRILLED
O U [POLE| (FT) OUTSIDE [OUTSIDE DIA. NESS . . OFBOLT INSIDE OUTSIDE WIDTH CONE PENETROMETER (N - SHAFT POLE (FT) OUTSIDE |OUTSIDE DIA. NESS . ’ OFBOLT INSIDE OUTSIDE WIDTH CONE PENETROMETER (N - SHAFT
NESS DIA. (IN) | DIA. | DIA DIA. (IN) | (IN) |BOLTS NESS DIA. (IN) | DIA. | DIA DIA. (IN) | (IN) |BOLTS
v € ofrype DIA. (IN) |DIA. (IN) (IN) . - ) . MIN. (IN) | DIA. (IN) | DIA. (IN) (IN) BLOWS/FT.) (SEE NOTE 5) DIA. (IN) TYPE DIA. (IN) |DIA. (IN) (IN) - - - [ Ny - MIN. (IN) | DIA.(IN) | DIA. (IN) (IN) BLOWSI/FT.) (SEE NOTE 5) DIA. (IN)
‘5: (IN) (IN) (IN) (IN) (IN) (IN)
(=] X
5| © ®
a N=10 [ N=15 [ N= 40 N=10 [ N=15 [ N= 40
S " " o o © . e " " o w | v " w o P R " . o o e - e " " o w | v w w o P ®
2 @ @
o]
= 20 10 8 12 [10-1/16 21 16 |1916 | 134 9 1-1/4 4 35 13-172 18-1/2 2112 16 14 10 36 30 13 9 112 |13-1/16 28 2 |1em16 | 212 10 |1 8 35 19-1/2 244112 2112 23 19 14 42
';c; 30 13 9 12 [15-1116 24 19 |1o16 | 1-3/4 10 1-1/4 6 35 16-1/2 21-112 24172 18 16 1 36 E 40 16 10 112 [16-1116 31 25 |1916 | 212 11 14112 8 40 22 28 3 25 21 14 42
9 a 40 15 9 12 [15-1116 26 21 | 1916 | 134 10 1-1/4 6 35 18-1/2 23112 24172 21 18 13 42 ) 45 17 11 112 [17-1116 32 26 |[1-1316 | 212 12 112 8 40 23 29 3 26 2 16 48
. | ©
ol o 45 16 10 12 [16-1116 27 22 |1e16 | 134 1 1-1/4 8 35 19-1/2 24-112 24172 23 19 14 42 50 18 11 12 [18-1116 33 27 [1-1316 | 212 12 112 8 40 24 30 3 27 23 16 48
=
()
Sl o 50 17 10 12 |17-1116 28 23 | 19116 2 1 14172 8 40 20 26 3 24 20 14 42 al s @ 19 11 558 [19-1116 34 27 | 1916 | 214 12 114 | 12 35 24112 29-112 2112 26 2 16 48
7 oW
<a
4 55 (7) 19 11 58 |19-1/16 30 25 [1-13116 2 12 1172 8 40 22 28 3 27 22 15 42 & |0 @ 20 12 558 [20-1/16 35 28 |[1916 | 214 13 |14 | 12 35 25 112 30 112 2112 27 23 16 48
4
<
3 60 (7) 20 1 558 |20-1116 31 26 |[1-1316 2 12 14172 8 40 23 29 3 28 23 16 48
b4
<
=
2| General Notes: 6. Deviation from the design criteria and values contained in the tables above constitute (8) Pole heights at 55 Ft. and 60 Ft. located in the AMA, CHS, and LBB Districts, When solar panels are not provisioned in the plans
ol—/m/m/m/mMmMmMmMm3mm and alternative design and will require submission of shop drawings and calculations ; ; ; f B ) ’ N
| 1. Designed according to Sixth Edition 2013 AASHTO Standard Specifications for Structural for approval, sealed by a Texas Professional Engineer. will require special design and design values shown shall not be used, ITS pole wall thickness may be reduced by %"
of 9 ording to on . D St pecitic pproval, y 9 : Submit shop drawings for pole design and supporting calculations for 55 Ft.
4= Supports for Highway Signs, Luminaires, and Traffic Signals and Interim ings for 9 9 p -
E Specifications thereto. 7. 12-sided or round poles as a direct substitution for 8-sided and round poles as a faonrdaﬁgrit}aplde heights signed and sealed by a Texas Professional Engineer
— direct substitution for 12-sided poles, meeting the design criteria and values L . . . .
wl 2 Table 1 and Table 4 design wind speed equals 90 MPH (3-Second Wind Gusts) with a 1.14 gust contained in the tables above, require submission of shop drawings for approval. Q) Ensure minimum nominal splice length is 1.5 times the average pole g«» Traffic
A factor. A wind importance factor of 1.00 is applied to adjust the wind speed to a 50 year Ref Not diameter at the splice to the nearest inch. Ensure longitudinal seam = Operations
w recurrence interval at 33 FT above the ground for Exposure C category in accordance with ererence Notes welds that will be in contact at a slip joint splice are ground smooth IT xas Department of Tran rtation Division
Z|  TXDOT WV&IZ(LTS2013). Design values listed in the table allow the base of the pole to (D) See the following ITS Pole Standard sheets: for the length of splice plus a minimum of six inches. , exas Department of Iransportatiol Standard
8] be elevated above the surrounding ground level no more than 20 FT. - 8-sided Pole - ITS(1) Ensure a 100% longitudinal seam weld for a length of 1.5 pole diameter
+ . ) . ) - 12-sided Pole - ITS(2) plus a minimum of 6 inches in outer sections at splices and at base plate.
=] 3. Table 2 and Table 5 design wind speed equals 110 MPH (3-Second Wind Gusts) with a 1.14 gust . . o - Provide 85% penetration in longitudinal seam welds at other pole sections. I T S POL E
<o factor. A wind importance factor of 1.00 is applied to adjust the wind speed to a 50 year @) Provision for 2" Dia. opening in top plate for poles requiring . o
2 recurrence interval at 33 FT above the ground for Exposure C category in accordance with cameras mounted on top. ) Designed to support the following: )
Sl TXDOT WVAIZ(LTS2013). Design values listed in the table allow the base of the pole to - See ITS Pole Mounting Details - ITS(6) epno Type 2q'Tf§ g‘;'fcrgl‘)’i‘r‘]';‘t‘)*dsf;"lf}‘g(ﬂ%so LBS/EA and DESIGN DETAILS
= be elevated above the surrounding ground level no more than 20 FT. i i - - . -
Sx 99 (® See ITS Pole Foundation Details - ITS(3) -~ Four 250 W (50 LBS/EA and EPA = 30.70 sq. ft. per panel) DA TA OOK P TA B E
& E 4. Table 3 and Table 6 design wind speed equals 130 MPH (3-Second Wind Gusts) with a 1.14 gust @ Designed to support the following: solar panels (see ITS(24) Solar Panel Matrix Table )- - L U L
o factor. A wind importance factor of 1.00 is applied to adjust the wind speed to a 50 year - Two Type 3 ITS pole mounted cabinets (280 LBS/EA and - Combined ITS equipment dead load of 170 LBS with an EPA =6 sq. ft.
c recurrence interval at 33 FT above the ground for Exposure C category in accordance with EPA = 14.50 sq. ft. per cabinet). See ITS(16). Refer to ITS(4A) for siffening plate details at the pole to base plate
@] TxDOT WV&IZ(LTS2013). Design values listed in the table allow the base of the pole to - Two 250 W (50 LBS/EA and EPA = 30.70 sq. ft. per panel) connection.
o8 be elevated above the surrounding ground level no more than 20 FT. sog)?na;ﬁsd(f?se LLS%;);E%Z;Z?S:& '\g??%{%bsle")-m EPA 650, (8) Designed to support the following: I T S ( 4 ) - ] 5
. . . - | ul wi = -1 - Two Type 3 ITS pole mounted cabinets (280 LBS/EA and -
& 2| 5. Recommended embedment lengths are for information purposes only. Foundation embedment depth (5) Designed to support the following: EPA = 14yg0 sq. ft. %er cabinet). See ITS(1(6) FILe:  T45(4)-15. don o TxDOT ‘CK: Tx00T ‘DW: TXDOT_Jexs TXDOT
S| isbased off Texas Cone Penetrometer Value N = 10 blowsift. for soft soils and up to -~ Two Type 3 ITS pole mounted cabinets (280 LBS/EA and - Three 250 W (50 LBS/EA and EPA = 30.70 sq. ft. per panel) ©Tx00T  June 2015 conT |[sect 408 HIGHNAY
40 blows/ft. for hard soils. Foundation lengths shall be as shown on the plans, or as directed EPA = 14.50 sq. ft. per cabinet). See ITS(16). solar panels (see ITS(24) "Solar Panel Matrix Table") REVISIONS 0002| 06 062 IH 10
oo by the Engineer. Foundations will be paid for under Item 416, "Drilled Shaft Foundations” - One 250 W (50 LBS/EA and EPA = 30.70 sq. ft. per panel) - Combined ITS equipment dead load of 170 LBS with an EPA = 6 sq. ft.
i unless otherwise shown on the plans. solar panels (see ITS(24) "Solar Panel Matrix Table") Refer to ITS(4A) for stiffening plate details at the pole to base plate bist COUNTY SHEET NO.
== - Combined ITS equipment dead load of 170 LBS with an EPA = 6 sq ft. connection. ELP HUDSPETH 73
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No warranty of any
ility for the conversion

i t TxDOT assumes no responsi_ g
\User s\RRAMIRE 3\Desk+op\RESE Traffic\STANDARDS\In+tel |igent Transporofothbh SKASEERJ (107 D NSF of RITRAIS\ 94 sFIB)  NSOBERET results or damages resulting from its use.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

50 AM
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C

DATE
FILE

Protective Zone  —
\ from Top of Equipment /
\
/ .
4"x6 %" 1.D. Handhole ; AN /
2 %"x6" \ \ 950
Std. Pipe Nipple . " May,
Both Outside Ends / £
Threaded \ / o
\ | /8y %" -13x3"
4"x6 %" 1.D. Handhole - / ‘E, “;’ % LG Bolt
\\‘ / Y zle {——— C3x6 Channel
MR 28 (ASTM A36)
[ VA 8o
AN <5
« / c W SN
<1, y 2 ISR
I Air Terminal &
| rtemngl / g e
‘ ggg Bg:gllz:;k) ITS Equipment / —— %" Lock Washer
(CCTV Shown as — %" Hex Nut
| o Examoio) / ITS Pole \ %
| 2 é ).(6 . / Yn IYn
Std. Pipe Nipple . N %" X1 1" Steel Plate
yw\ Both Outside Ends (ASTM A36)
| Threaded Va
| \ /
Continuous #2/0 AWG

‘ Copper Conductor Bonded to / Jﬂ
| Grounding System as / ) X
Air Terminal

| Detailed on ITS(19) / Lightning Rod
Ightning RO
Q (See General Notes)

| 4"x6 %" 1.D. Handhole
| /

8' Length Based on Protective Zone

Clearance Above ITS Equipment

Lﬁﬂ) Section A-A
> T Not to Scale

4"x6 %" 1.D. Handhole

‘ ,g\,f,
2 %"xe" ‘\ Air Terminal
Std. Pipe Nipple Yo Ir lermina .
Both Outside Ends | - TS Pole Thread Length 3" Typ.
Threaded | % I ) Shaft Wall \
" " ‘ ‘ Yn "
\ 2 %"x6 | | (4) %" Hex Nuts %" x 3" LG Hex
| Std. Pipe Nipple %{ | Bolt (ASTM A307)
Both Outside Ends - A
| Threaded - C3x6 Channel ASTM A36 ‘?
‘ 2 %" Conduit T 0y Ed ooz B y
| Weatherproof 3 S0 %" Washer
SealCap  See DetailB —— = g - g
I = = 7y U
| Air Terminal  ———— = B A
Bracket \ 2'x%"x1 %" &
I P e Gusset Plate p 1w
| ” P - (ASTM A36) %" Lock Washer
| : >\ 4 - %" Hex Nut
28 N I i Feeee i - %" X1 " Steel Plate Tack Weld
| / o~ Ty %ﬂ \ %" Washer (ASTM A36) 3 Sides
| ' = %" Lock
/ Washer
| \ . Bond #2/0 AWG Copper Conductor
%" Hex Bolt (Grounding Wire) to Air Terminal
| P \ o | qn L Via Mechanical Connection or
| | W | / Y Exothermic Weld
I ! \@: 8" / — — .
wp 1w ‘ ‘ fﬁif . 1" Hex Bolt (ASTM A307) Detail B
4"x11 %" I.D. | Refer to ITS Pole 4'x6 %" 1.D. Handhole T I\ —_—
Handhole / Mounted Cabinet (For Grounding Cndr. Access) % 1-0" ] Not to Scale
Standards N —
26" Min. ITS(14), #2/0 AWG Copper Conductor \ 1 — #2/0 AWG Copper Conductor
Per AASHTO ITS(15), or Bonded to Grounding — 14" Washer Bonded to Grounding
See PI ITS(16 System as Detailed 2 %" Conduit System as Detailed
ee Plans . onlITS(19). P Weatherproof on ITS(19).
for Barrier Maintain a Minimum 4 Seal Cap Maintain a Minimum
Protection b 8" Radius. 4 1w 8" Radius
Type and Need Detail A M ” é %" X6 .
= " 6 td. Pipe Nipple
= 2-2" PVC Schd 40 (Comm.) ==arn Both Outside Ends
— - 1-2" PVC Schd 40 (Power) Not to Scale % Threaded o Traffic
‘ ‘ L 7S Unless Otherwise Shown = Operations
the PI. . Aty
‘ ‘ B onthe Fans I Texas Department of Transportation s”,;‘;’,ﬁ,’;’fd
In ' General Notes:
o —— ppp— 1-1"PVC Conduit 1. Provide lightning protection using air terminals on structures utilizing the rolling 3. Weld air terminal bracket to ITS pole in accordance with
Direction ;> for Cndr. to Ground Rod sphere method. Provide lightning protection system consisting of air terminals, ltem 448 "Structural Field Welding." Bracket may be welded I T S POL E
of Travel <=§=§} (See ITS(19)) down conductor, and grounding system installed in accordance with NFPA 780 by the fabricator in the shop prior to delivery. A bolted
i i i i : ion for the air terminal bracket is acceptable in lieu
L and tested in accordance with IEEE 142. Meet the following requirements: connection 1 N ptat
b <;> o Refer to ITS(19) A. Position - in center of least utilized field of view. g;fa}'lgdiﬁcih‘::zﬂggtggm;g:ppmval by the Engineer and A I R T E RM I NAL DE T A I L S
S [—— 3;/ ITS Grounding Standard B. Height - camera equipment to be within 45 degree ’
<~n§> protective zone of air terminal.
=] C. Material - %" ETP alloy 110 copper air terminal (Class I1)
L— D. Clearance - 24" minimum height above highest point of ITS equipment. I T S ( 5 ) - ] 5
E. Bonding - attach air terminal to bracket by exothermic weld or with approved clamping.
F. Structure wind rating in accordance with TxDOT WV & IZ (LTS2013). . ) - R R R R
G. Galvanize air terminal bracket in accordance with Item 445, "Galvanizing." e I*s(5)-15. don ov:_ TxDOT ‘CK TxpoT ‘DW TXDOT_jex: TXDOT
. . © x0T June 2015 CONT | SECT JoB HIGHWAY
ITS Pole with Cabinet 2. Alternative orientation for air terminal and pole mounted cabinet due to project REVISIONS 0002| 06 062 IH 10
specific needs to be indicated on the plans and detailed in shop drawing submittal v CounTe P
for approval. .
ELP HUDSPETH 74
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3 Min. %e'-18 UNCX 1 %"L " Min. Refer to Camera Manufacturer
Min. %" Dia. Studs Welded to Bracket for Dia. of Bolt Circle and
Bolt Holes 5w Bolt Size/Length in. 3%" Di
Closed Circuit TV (CCTV) Installation Soring Lock /1?1 dsHSeXVSS{‘e“ \ ~ ’1\3/'(')?{ H§|e5|a'
See Pedestal Mount Detail pring Lock, a o T— F
(Each Stud) )
B < ] —
5 = [-(]D-| f ,
/ Air Terminal o Ner N
(See ITS(5)) e S ——
Min. %" Dia. " I |
Eront View Bolt Holes o
E— 16" % . Wall Mounting Plate
1'-8" Min. c % o
Side View X | zwn 5
Side Vi H in.
4'%6 %" 1.D.  tornal Posit . SCT'T/WAd N o External Positioner CCTV Adapter Arm
Handhole Dome Style CCTV Installation External Positioner CCTV Adapter Arm Pole Mounting Bracket
(See Pole Mount Detail) Min. %" Di
See Band Mount Detail in. 1a. " Mi _an M
¢ ! " f Bolt Holes 16" Min. ‘ | 7"Min. 16" Min.
! : 6" Min. ; " DI
Z 5 %6" SS Washer, _ . B Min. %" Dia.
Spring Lock, and Hex Nut Bolt Holes
(Each Stud)
- Min. %" Dia. § T
e Bolt Holes < l : g
4"x6 %" I.D. ° ° . J \EL L o o o =
Handhole \ o o — . E
- Side View -
6" Min. —_—
Dom TV A r Arm I BN %'*f’*'*'*
LJ
Eront View [
X . Min. %6"-18 UNC X1 %"L Ni : : Dome CCTV Adapter Arm Wall Mounting Plate
— Wireless Antenna Installation Studs Welded to Bracket Undermount Location
(See Band Mount Bracket Detail) for Dome Style CCTV
7
. Wall Mount Detail
Pole Mount Detail for Camera ) -
) ) Pole Mounting Bracket
Radar Vehicle Sensing
Device (RVSD) Installation
(See Band Mount Bracket Detail)
! 2"1.D. Hole for Cable
\ . (Round Edges)
Refel_' to Camera_ Manufacturer Accommodate up to Refer to ITS Equipment
for Dia. of Bolt Circle and %" Steel Bands Manufacturer for Dia. of
% Bolt Size/Length. Pattern Bolt Circle and Bolt Size/Length
g Shown is Generic.
S 7" Min. 7" Min. Size of Access
© =~ = Hole Varies
5
<
e}
%" Thick Plate < o
Min. o @ s c
19 v © s
N Plate A Detail R - 5 d ° ° N
See Plans for { ITS Pole 1 °
Barrier Protection =y=] Plate "A"
Type and Need t Refer to ITS Pole ae
: Mounted Cabinet " = 1 ( ) Accommodate up to
4"x11 4" 1.D. . Standards ASTM-A36 3 PS'CZ 8%,, o %" Steel Bands
Handnole | ITS(14). o Pipe X . I
) : ITS(15), (3 %" 0.D. x .30" Thick) Lz_—j 5
B Il ITS(16), or
Ts(17) Top Plate "
\V Pole Banding Bracket - 2 Bands
See Note 8
ﬁ Pole Banding Bracket - 3 Band
2" Dia. Hole See Note 8
T in Top Plate e
] %" J-Hook
Connector i i
| 22" PVC Schd 40 (Comm.) Welded Inside Pole Band Mount Bracket Details
/ -2" PVC Schd 40 (Power)
‘ ‘ Unless Otherwise Shown %" R. Hook for
on the Plans Hanging Cable
| | Pedestal Mount (See "J Hook Detail")
Pole Top Detail B atglsrgegﬁpsteelwwe ,§® Traffic
— Operations
Direction (1 Per Cable) Division
of Travel Refer to ITS(19) I Texas Department of Transportation Standard
ITS Grounding Standard General Notes:
1. Designed according to Sixth Edition AASHTO Standard 6. Galvanize parts in accordance with Item 445, "Galvanizing" unless
1-1"PVC Conduit — Specifications for Structural Supports for Highway otherwise noted. I T S POL E
for Cndr. to Ground Rod Signs, Luminaires, and Traffic Signals and Interim
(Refer to ITS(19) ITS Specifications. 7. The type of ITS equipment shown to be mounted to the E QU I PME N T MOUN T I N G
Pole Grounding Details) e = 2. Hang all cabling inside ITS pole structure with ITS pole |§ mtelrjdetc_! to rep(rjessnt Itge T%sttcomtmdon ITS
stainless steel wire mesh grips. eéquipment applications and shou'd not be treated as T A
all inclusive. Other ITS equipment applications may
3. Bolt positioning in the pedestal top plate (Plate "A") for the pan/tilt base exist that are project specific.
must be determined in the field per camera manufacturers
recommendations. This will allow positioning of the camera to 8. Mounting brackets are intended to be diagrammatic and for information
maximize coverage area. The Engineer will determine the only, and are not all inclusive. Contractor responsible for submitting I T S ( 6 ) - ] 5
Refer to ITS(3) \ camera's blind zone at each location. mounting bracket design for approval by the Engineer prior :
Foundation . . to fabrication. Mounting bracket designed to support a maximum FILE:  its(6)-15.dgn Nz TxDOT ‘C“ TxDOT \DW= TxDOT  |ck: TxDOT
4. Provide pedestal top plate and Plate "A" that conform to ASTM A36. 35 Lbs. Off-the-shelf mounting brackets are acceptable and shall ©7Tx00T  Jure 2015 conT |secT 08 HIGHWAY
5. Make all welds conform to ltem 441 and AWSD 1.1 (Structural Welding). be submitted by shop drawing for approval. REVISIONS 0002/ 06| 062 IH 10
ITS Pole with Cabinet Repair damaged galvanized coating per ltem 445, "Galvanizing. 9. Mounting heights to be determined in the field based on D1ST COUNTY SHEET NO.
manufacturer recommendations. ELP HUDSPETH 75
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80"

6" x 6" No. 6
Welded Wire Fabric \

40"

a’i<,

40"

80"

N
+ 4+ +

+Ho+ +

Concrete Riprap Area
(When Required on Plans)

ITS Pole Mounted

Cabinet Refer to Standards
ITS(14),

ITS(15),

or ITS(16)

Top View

Riprap - Non-Sloped Conditions

. ‘ | —— Base Plate

+ +l+ + +

| —— ITS Pole

Refer to ITS Standards

ITS(1) and ITS(2)

N

Direction
of Travel

| Drill Shaft

Bar L
weirce Ty

80"

Bar K 4 Q"
#@11cc \ 6-0 } 4-0
N

TX, T | — Base Plate
|

. I 6" x 6" No. 6

< | Welded Wire Fabric

<
I
|
I

- o ‘ @
I
‘ N
| e Direction
st > of Travel

| S i,
‘ - B . >
| / id
| | Drill Shaft

Concrete Step With
Rebar Reinforcement

ITS Pole Mounted

Cabinet Refer to Standards

ITS(14)
ITS(15)
or ITS(16)

| ITS Pole
‘ Refer to ITS Standards
ITS(1) and ITS(2)

Step and Riprap - Sloped Conditions

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

kind is made by TxDOT for any purpose whatsoever.
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See Sheet

ITS(14),

ITS(15), or
ITS(16) for
Mounting Details

Directed

| ITS Pole
. Refer to ITS Standards
‘ ITS(1) and ITS(2)
‘ Top of Base Plate
ﬂi[ ‘ Top of Concrete o
‘ Riprap Apron Direction
of Travel
| P
©
. o
00 Y. ﬂ

Top of Foundation

g
<
2

.
NN
AN NN
2}

Concrete Riprap Area
(When Required on Plans)

Drill Shaft

R
N
‘ ‘ See Plans
for Barrier
u Protection Type
and Need

76"

Bar K #4

73
2
=
<
>

Mounting Details

‘ 49" ‘
[ 1
See Sheet
ITS(14),
ITS(15), or
Bar L #7 ITS((1 6))for

/\<>

3-0" (Typ.)

6-0"

Top of Concrete ~ ——|

Step
:\‘}

Bar L
#7 @ 11" CC

— 2% Slope t¢ Drain

3" oras
Directed

€ITS Pole

| ITS Pole
. Refer to ITS Standards
‘ ITS(1) and ITS(2)

Top of Base Plate

Top of Foundation

Concrete Riprap
Apron
(When Required on Plans)

3'-0" Max.

Top of
Natural
Ground

12"

Drill Shaft

See Plans

>E for Barrier

| Protection

— Type and Need

== Direction
of Travel

—

S

General Notes:

1. For non-sloped grassy areas, an 8' x 8' concrete riprap
apron shall be poured around ITS pole foundations
(see detail on this sheet), estimated at 1.25 CY
per site, paid for under Item 432 "Riprap."

2. For sloped grassy areas, a concrete "step" (for maintenance

personnel to access cabinet) shall be poured as
part of the riprap apron. The step shall vary in height
depending on slope, but shall extend 6' horizontally from
ITS pole drilled shaft foundation and be the same width
as riprap apron (8'). Step shall be poured at same time as
riprap apron (see detail on this sheet). Any additional

concrete necessary to fabricate step (over and above the
1.25 CY) shall be considered subsidiary to the various
bid items and no direct payment shall be made.

3. For sloped areas where riprap exists, a 6' (horizontal from
drilled shaft foundation) x 4' wide step shall be installed
(see detail this sheet). Concrete for step shall be

considered subsidiary to the various bid items and
no direct payment shall be made.

4. Cabinet orientation may vary depending on field conditions
or project constraints. Accommodate configuration of platform
according to cabinet orientation.

5. Slopes greater than a 2:1 or when 3'-0" Max. step wall height
is exceeded, an alternative design with safety railing is
required and shall be detailed in the shop drawings for
approval.

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

ITS POLE
RIPRAP DETAILS

ITS(7)-15

Elevaon View Elvaton View e
Riprap Apron Detail - Non-Sloped Conditions Riprap Apron/Step Detail - Sloped Conditions REVISIONS 0002 06| 062 IH 10
(Slopes Exceeding 4:1) DIST COUNTY SHEET NO.
ELP HUDSPETH 76 |
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o M 18" Min.
in.
EE' | —Sunshield <
= : 8 Sided 12 Sided
- / > /Sunshleld ITS Pole
) 1 I l< Vent Vent %" Nut and Washer ‘
(Each Bolt)
| »
Aluminum Door !
Heavy Duty Hinge . | b | No. 2 Corbin Handle \ ﬁi ’
or Full Length Piano \ Lock Mechansim ﬂ W !
Hinge witha %" ‘ ‘ ‘ ‘ ] Typical
Drive Pin H H Mounting Bracket A
See Mounting Bracket
i ‘ ‘ ‘ ‘ (D il 9 ~— %X 3"
etail) ¢
Aluminum Door %" R.
/ Handle H H H H 1 %" Min.CIr. —t \fﬁ ARy \a 70°
s = HH M el
o o = | | | ‘L
© °l & ‘H H‘ 6" K Back of Cabinet
) H H H H | %'x1 %" Bolt
4 ‘ ‘ (F (Typ.)
‘H H‘ . [, LI L L Drill  %s" Dia. Holes
‘ ‘ ‘ ‘ Mounting Bracket ‘ ‘ (Typ.)
H H | (See Mounting Bracket ‘ ‘ ‘
— ‘ | \ U u\ . Detail) o
LT T Louvered Air Intake Louvered Air Intake — B H—j - .
and Filter Assembly and Filter Assembly | (ff O S B o)
tj S DINRail A
or Unistrut Assemblies
(If Required) ¢ %X 3"
’ ; Note:
See Plans For Conduit See Plans for Conduit : .
] : ; ; ITS Pole May be Round, Octagonal (8 Sided), or Dodecahedron (12 Sided).
Type, Size, and Quantity Type, Size, and Quantity See ITS(1), and ITS(2) for Details.
Pole Mounted Cabinet - Type 2 Front View Pole Mounted Cabinet - Type 2 Side View Mounting Bracket Detail
Not to Scale Not to Scale Not to Scale
24" Min. | —Hermetically Sealed 24" Min. | —Hermetically Sealed
Vent for Proper Ventilation Vent for Proper Ventilation
] N, ] N
£ Three-Point Latch J S \KLSunshiem P Three-Point Latch J O kksunshield
= Mechanism and No. [ — L s Mechanism and No. [ N [
& 2 Corbin Lock - Two Momentar & 2 Corbin Lock - Two Momentar
© nn Light Assembly fPin-Type Door Y © 1 Light Assembly fPin-Type Door Y
O i O i
‘ ; | i Switches I / | ) L Switches
| o N L el . .
1 Document Brackets Typical Equipment Layout Legend
° ° i ° with Plastic ° i / Example Equipment
l Document Pouch Hil 1
[ u/ T . ] :} ITS Equipment Hardware @ [——Two 110 CFM H u/ 4 . ] :} 74 ITS Equipment Hardware @— [——Two 110 CFM CCTV Interface Panel,
K e : Fans Minimum It : Fans Minimum Radar Vehicle Sensing Device (RVSD) Equipment,
Document Brackets Adjustable Shelf Area to Remain  —— | Adjustable Shelf DMS/LCS Controller } )
with Plastic Clear Full Width Enwronmental_ Sensor Station (ESS) Equipment,
° Document Pouch ITS Equipment Hardware @ and Depth : ITS Equipment Hardware @; F#ge}laoa(ﬁ%%%ﬂ%:g:{ or
. ‘ ‘ O) ° ° . ° ° ¥19,, EIA Rack (See General Note 1)
£ g £ g
= g Front Door i Adjustable Shelf = @/ Front Door i Fiber Distribution Housing Assembly Ethernet Switch,
A i K L H Videq Encoder,
il e || . @ Terminal Server,
@ Fib Ngt_wto.ﬁ I;iardl\_livare{ @‘ L Network Hardware @ L Fiber Optic Transceivers, or
iber Distribution Housing Media Conversion Equipment
° ( ) o HIIL ) ( ) (See General Note 1)
¢ { Adjustable Pullout Shelf ¢ { ¢ { Adjustable Pullout Shelf
§ 3 § 3 § 3 Power Distribution Assembly, Service Entrance Breakers,
| IE ! | e || — @ Primary AC Power, Auxiliary Power Strip, Ground Bus Bar
g :} % g :} - - Surge Protection Equipment
o ( 3 . — [ @ o ( 3 . ( 3 — [ | @ ]
L) I} L} L L
oD \ . ) o ° °
L . T
L°g‘/§{ed ﬁ'r 'mat')(f DIN Rail Louvered Air Intake )
and Filter Assembly or Unistrut Assemblies and Filter Assembly DIN Rail .
with Min. 12" H X 16" W (If Required) with Min. 12" H X 16" W or Unistrut Assemblies
Size Filter Size Filter (If Required)
Interior - Type 2 Without 19" EIA Rack - Front View Interior - Type 2 With 19" EIA Rack - Front View
Not to Scale Not to Scale g“ ongfggns
General Notes: I Texas Department of Transportation s”,;",’,ﬁ,’;’i’d
1. Layout of hardware equipment and configuration shown is diagrammatic in nature and intended to represent
a preferred Type 2 pole mounted cabinet setup. Hardware needed for each Type 2 cabinet varies and not all
cabinet equipment may be shown. The contractor will be responsible for configuring cabinets with all Door Cabinet I T S POL E

appropriate ITS hardware and power supplies in accordance with the plans and specifications. The contractor

may alter the cabinet configuration shown to maximize space and ensure easy access for maintenance. Cabinet MOU N T E D C A B I N E T

Door

2. Mount cabinet as detailed on ITS(15) or ITS(17). Orientation of cabinet on ITS pole may vary depending /

on field conditions. Mount the pole mounted cabinet to the backside of the ITS pole, to allow maintenance personnel @ @ T Y P E 2 D E T A I L S

to access the cabinet while being able to view oncoming traffic. [«—Pole ool

o ole

3. For ITS pole sites located on slopes greater than 4H:1V, mount the cabinet to the backside of the ITS pole Direction of Direction of

as detailed on ITS(7). Mounting height to accommodate maintenance pad for easy access. Travel Travel I T S ( ] 5 ) ] 5
4. All dimensions are approximate and represent minimum cabinet dimensions. -

FiLe:  ts(15)-15.dgn o TxDOT [cks TxDOT [ons TxDOT_[exs TxDOT
5. Provide conduit entrances at the bottom of the cabinet. © TxDOT June 2015 CONT |sECT Jo8 HIGHNAY
f : g ; I ; y " REVISIONS 0002| 06 062 IH 10

6. Paid under Special Specification "ITS Pole with Cabinet" (Configuration 1) without 19" EIA rack. : : H P

Paid under Special Specification "ITS Pole with Cabinet" (Configuration 2) with 19" EIA rack. Orientation of Type 2 Cabinet on ITS Pole (Typical oISt oY SHEET NO.

Not to Scale ELP HUDSPETH 17
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24" Min. 24" Min. 20" Min.

Switches —

° ° ] [ || L—— 19" EIA Rack No. 2 Corbin ﬂ
Assembly Lock Mechansim ‘ ‘

— witha %" ‘ “

1 [ ~ Drive Pin “

o [ [ 0 ) Aluminum Door ‘ ‘

| —— Sunshield — Sunshield
N\ N
©) / @) /7 Vent
Document Brackets L1 [T Vent T T en Vet
with Plastic ) J< Joment )
Document Pouch Two Momentary

L Pin-type Door

0,

o

% Mounting Bracket
(See Mounting Bracket
‘ Detail)

N

L L Heavy Duty Hinge =~ — Handle Bl “‘

Three-Point Latch Ll Ll or Full Length Piano
Mechanism and No. L | L Hinge ‘ ‘
M 2 Corbin Lock “ “
L] L] : : Mounting Bracket ; ‘ “
° ° (See Mounting Bracket “
* * Detail) ‘ ‘

Front Door

Optional rear
door

Aluminum Door
‘ Handle

41" Min.
18" Min
41" Min
41" Min

Aluminum Door ‘
= — — Handle ‘ “

. ] n \
EHY F =EE | g
] ; : [ P DiNRail

. or Unistrut Assemblies
See Plans for Conduit (If Required)
Louvered Air Intake / Type, Size, and Quantity
and Filter Assembly See Plans for Conduit
Type, Size, and Quantity

See Plans for Conduit

™

L

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

55 AM

44

9
\User s\RRAMIRE 3\Desk+op\RESE Traoffic\STANDARDS\Intel|igent Transporefathdh SKOSAERO (1T D her ofRIed s\ ¢ sfiars )i negr g results or damages resulting from its use.

4/5/2022

C

DATE
FILE

Interior - Type 3 Front View Type, Size, and Quantity Pole Mounted Cabinet - Type 3 Front View Pole Mounted Cabinet - Type 3 Side View
Not to Scale Not to Scale Not to Scale
24" Min. Two 110 CFM ———__ | 24" Min. |_—Hermetically S
. y Sealed i X
Sunshield \\ /6\ Document Brackets Fans Minimum for Proper Ventilation 8 Sided ~———= 12 Sided TS Pole
= = \gith PIasticP . = %" Nut and Washer ‘
Vent ocument Poucl Vent —— | Each Bolt
>L J\ >L %\* \Sunshield (Each Bolf ‘
Two Momentary — L .
Pin-Type Door " " Light AsSer
Switches S 7 ] I i —1 _——Two Momentary
° -l \ / &Q Ail i E Pin-Type Door
19" EIA Rack = L b Switches
ac o ° ° o I )
Assembly g ] } Area to Remain J: | ITS Equipment @ ] /8 Y% % i Typical
— — Clear Full Width Hd || Hardware —
[ ] and Depth
T 1 P Adjustable Shelf 0 ¢ H"X3"
— — L1 4 . .
° ° " 7
] ] 1 . ] ITS Equipment I 1 %" Min.Cr. 4¢ 0
I LIl | Three-Point Latch Three-Point Latch I Hardware I
Mechanism and No. Mechanism and No.
N B 2 Corbin Lock o 2 Corbin Lock B ] L
| L] . <> L] Network Hardware @ L K Back of Cabinet
é L | é é 42 Mounting Bracket %"x1 %" Bolt
: °© °© : = °© °© Adjustable Shelf (See Mounting Bracket (Typ.) 4
@ m ] Back Door e pn Front Door ] . Detail) (Typ.
L . —  Fiber alsglsli)#;mn i JAn 2 o 1, Drill 76" Dia. Holes
m ] N M ] ] (Typ.)
|| ] = =l IAdjustable Pullout Shelf = ‘ ‘ ‘
L L R o Open Space - .
— 1 L L Auxiliary Power Strip 0 _ ?7 Ly | z
] ] } - . . - { ] @ ] ¢ %H'X3
— — . ===} [m=v) ) K — — Note:
ol ° o ol ITS Pole May be Round, Octagonal (8 Sided), or Dodecahedron (12 Sided).
s - L See ITS(1), and ITS(2) for Details
Louvered Air Intake . .
L Louvered Air Intake and Filter Assembly W
and Filter Assembly with Min. 12" H X 16" W Not to Scale
See Plans for Conduit with Min. 12" H X 16" W . Size Filter . .
Type, Size, and Quantity Interior - Type 3 Back View Size Filter Interior - Type 3 With Rack Front View
Not to Scale Not to Scale gco Traffic
. Typical Equipment Layout Legend - Operatlons
General Notes: - I Texas Department of Transportation Standard
1. Layout of hardware equipment and configuration shown is diagrammatic in nature and intended to represent Example Equment
a preferred Type 3 pole mounted cabinet setup. Hardware needed for each Type 3 cabinet varies and not all ﬂ*Door
cabinet equipment may be shown. The contractor will be responsible for configuring cabinets with all Cabinet Pole Front gg(];/r {?éi:i?g%:ﬁgzg Device (RVSD) Equipment, I T S POL E
appropriate ITS hardware and power supplies in accordance with the plans and specifications. The contractor (Single door DMS/LCS Controller
may alter the cabinet configuration shown to maximize space and ensure easy access for maintenance. door only) —* @ Environmental Sensor Station (ESS) Equipment MOU N T E D C A B I N E T
: . ) . ) [<— Cabinet (Single Bluetooth Equipment, or
2. Mount cabinet as detailed on ITS(16) or ITS(17). Orientation of cabinet on ITS pole may vary or Dual door) ITS Radio Equipment
depending on field conditions. Mount the pole mounted cabinet to the backside of the ITS pole, to allow Pole % (See Gener:I N%te 1) T Y P E 3 D E T A I L S
maintenance personnel to access the cabinet while being able to view oncoming traffic. A dual door @
configuration (configuration 2) is detailed above. kggg:‘ Ethernet Switch
N Direction of h ’
3. For ITS pole sites located on slopes greater than 4H:1V, Mount the cabinet to the backside of the ITS Direction of Travel }r/ls?r?no'nEaTCSo;e;r
pole as detailed on ITS(7). Mounting height to accommodate maintenance pad for easy access. Travel @ FiberIOptic T:anéceivers or I T S ( ] 6 ) - ] 5
4. All dimensions are approximate and represent minimum cabinet dimensions. ?g?ei%(e:gg\::lrﬂg?eﬁ‘;mpmem FILE:  its{16)-15.dgn o TxDOT [cks TxDOT [ons TxDOT_[exs TxDOT
5. Provid duit ent t the bott fth binet ©TXDOT June 2015 CONT |SECT JOB HIGHWAY
. Provide conduit entrances at the bottom of the cabinet. — - REVISIONS
. . . . Power Distribution Assembly, Service Entrance Breakers, 0002| 06 062 IH 10
6. Paid under Special Specification "ITS Pole with Cabinet" (Configuration 1) with single door. Qrientation of Type 3 Cabinet on ITS Pole (Typical) @ Primary AC Power, Auxiliary Power Strip, Ground Bus Bar pIsT COUNTY SHEET NO.
Paid under Special Specification "ITS Pole with Cabinet" (Configuration 2) with dual door Not to Scale Surge Protection Equipment ELP HUDSPETH 7§
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€ ITS Pole € ITS Pole ITS Cabinet ITS Cabinet Varies oz Retaining Wall
Varies [ (See ITS(14), TN (See ITS(14), \ N M S / Varies
: : ITS(15), i ITS(15), : SN "—-‘
m or ITS(16)) B or ITS(16)) , 2
+—— Top Mounting High Density )
; Bracket ‘ Shock Absorbent [\ : L ITS Cabinet
| Material [Pt (See ITS(14),
‘ ! ITS Cabinet ‘ h Il 1
[l 1 I (See ITS(14), L =EAPR nd ITS(16)
ITS(15), ) \
—Drill  %g" Dia. Holes Mounting Bolts, Handle (Capable Of (7]
‘ ‘ or ITS(16)) " Though Sifenet b Washers, Hex Nuts — | Being Padlocked) g
g < v and Back Panel (4 Locations) | <
g s ° < (Typ)
5 5 \ < : N | .
; W ‘ See Mounting | ﬂ r s ; A A \L/entllatlon
————————— 0 : ee ouvers
. Bracket Detail " See |— Mounting Bracket Detail C-2 : ol . /
Detail C-1 (Typ) r Y =t
| : — Bottom Mounting |— Stiffener Plate ' T = 1 F — Ll
| — /] ::W Bracket i (Typ) S —
| =5 ‘ ~__ ‘ E ‘ I~ \ _ ) See
. - ‘ Seo ‘ 3"RMC . s e Detail C-1 -
S P — S E 1" Dia. RMC (Typ.) N — R > - 3
= \(\ Detail C-1 ‘ L 3" Dia. RM LB = : v to Ground Rod | 2" Dia. RMC (Typ.) N < 2-3"Dia. RM £
. = . Connector : ™ z Conduit =)
~ g (Typ.) -~ Y — ——2"LB ‘ ' ®
E» ‘ 2| (A — ‘ — LA '_% v (CTonn)ector AN rad &
=) . N . =) v 9 yp. , rade
5 . | < &|  1-2'Dia.RM — L1 2"Dia. RMC (Typ)) i " Dia. RMC (Typ.) ’ -
® 2-3"Dia. RM ‘ ® ‘ @| Conduit Elbows T . : : . ’
LB Connector ! L—1 OSB Truss L 1" Dia. RMC (Typ.) )
: ‘ g / Bose Plats to Ground Rod N NN See Plans for
| | ITS Pole 11 N ——o0sBTrss N Conduit Tvpe
! f Base Plate Base Plate ~__ 9 to Ground Box
e — e ]
Base Piate LTS Pole Mount OSB Truss Mount Retaining Wall Mount
Not to Scale Not to Scale Not to Scale
" 8 Sided 12 Sided
3"RMC (Typ.) ITS Pole
3" Dia. RM 3" RMC Fitting (Typ.) %" Nut and Washer ‘
LB Connector N e (Each Bolt) ‘
(Typ.) % - ITS Pole Retaining Wall .
' S See ITS(1)
Cabinet S (
Botiom 5 and ITS(2)) . ‘
- ’f Cabinet Wall
iﬂ 3" Co_nduit N /@—‘7“ Typical
‘ Bushing \ | —— High Density
- 3 3" Conduit ‘ fﬂg‘:g:‘ia’?bsmbe”‘ — ¢ %'X3
o 2 Nuts , 1 %" Min.CI. —t m/‘l R-‘ \a 70°
IIQ .E o ¥ %" Di T i 1y
=5 , 4" Dia. Concrete Anchor “Iiﬁ‘ T
IS —— \ Cabinet , / Stainless Steel with Hex Nut, ‘ ‘IFT\ L
g :§ ﬁ Bottom e =4 — 4 Flat Washer, and Lockwasher 6" K Back of Cabinet
g|© \ - 7 | %"x1 %" Bolt
2 5 S RUC | ‘ Cabinet Stiffener ¢ (Typ)
= "
|2 3 U\ . Plate (Typ) A2 L2 4 Drill " Dia. Holes
S|® ® I (Typ.)
; ® —— 1w | e : |
E — ——— E ?S : :
> .
‘ YT R
VARIES A
(See ITS(14),ITS(15), ‘ Cut Out on ITS Pole . . ¢ %H"X3"
and ITS(16)) for Cabinet to Accommodate a 3" Detail C-1 Detail C-2 4
RMC Fitting (Typ.) Note: ) )
‘ ITS Pole May be Round, Octagonal (8 Sided), or Dodecahedron (12 Sided).
| 211 g 4. 1" | See ITS(1), and ITS(2) for Details.
‘ Mounting Bracket Detail
Not to Scale
Section A-A Detail C-1 and C-2
“Notto Scale ® Traffic
Not to Scale Not to Scale g Operations
I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
General Notes:
1. Mount cabinet as detailed on ITS(14), ITS(15), ITS(16), or ITS(17). Orientation of cabinet on ITS pole may I T S POL E

vary depending on field conditions. Mount the pole mounted cabinet to the backside of the ITS pole, to

allow maintenance personnel to access the cabinet while being able to view oncoming traffic. MOUN T E D CA B I N E T
% 24 delailed on ITS(7). Mouning Reight 1o accommodale mntenance pad for eacy access, -\ o MISC. MOUNTING DETAILS

3. All dimensions are approximate and represent minimum dimensions.

4. Provide conduit entrances at the bottom of the cabinet. I TS ( ] 7) = ] 5
FILE:  its(17)-15.dgn o TxDOT [cks TxDOT [ons TxDOT_[exs TxDOT
© TxDOT June 2015 CONT | SECT JoB HIGHWAY
REVISIONS 0002| 06 062 IH 10
DIST COUNTY SHEET NO.
ELP HUDSPETH 79
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General Notes:

1. Grounding System:
A. Description:
1. Provide ground system consisting of copper wires, ground rods,

and concrete-encased grounding electrodes (Ufers), of the configuration shown Secondary . Primary Grounding Conductor
to minimize potential gradient irregularities, drain leakage, and Grounding Conductor / M'EI?{UE #4 AWG to Ground Rod
fault currents to earth. #4 AWG Minimum to and Rebar
B. Performance: Grounding Rod ITS Cabinet
1. Provide a grounding system, consisting of a minimum one ground rod, having (See Note 1.B.1) (See ITS(20)) Cabinet Ground Bus
a resistance not greater than 5 Ohms to ground. Additional ground rods may
be added to the system to achieve less than 5 Ohms resistance.
C. Design Criteria:
1. The combined ground resistance of separate systems bonded together 1" PVC Conduit to Route
below grade may be used to meet the specified ground resistance, but the Secondary Grounding
minimum number of rods indicated shall still be provided. Conductor Grade
2. Measure the resistance of systems requiring separate ground ST

resistance separately before bonding below grade.
3. Only provide UL-approved materials listed for grounding systems.
4. Do not combine materials that can form an electrolytic couple that will
accelerate corrosion in the presence of moisture, unless moisture is
permanently excluded from the junction of such materials.
5. Submit product data for the materials and products used to perform
the work of this section. \

|
|
|
|
ot
D. Materials: — a1
1. Conductors: / S_,\iw(
a. Bare Ground Conductor: Secondary Primary Copper-Clad

B —

1'-6" Min.
1'-2" Min.

(See ITS(21))

i

i \

N Cabinet Foundation
I

1) For No. 8 AWG or larger bare ground wire sizes, provide soft drawn Copper-Clad Ground Rod
copper, Class A or Class B, stranded wire meeting the requirements of ASTM B 8. Ground Rod | | %" X 10' Typ.
2. Ground Compression Connectors: %" X 10' Typ. R B
a. Provide molds, thermite packages, and other material for ground (See Note 1.B.1 Refer to Plans
compression connectors that are full-rated to carry 100% of the cable rating and which and 1.C.1) for Conduit Size,
meet IEEE 837. Type and Quantity

1) Provide the compression materials from a single manufacturer throughout the project.
b. Provide the items necessary for connecting cable to ground rods.
3. Ground Rods:
a. Provide copper-clad steel ground rods conforming to the requirements specified in UL 467. 6'-0" Min.
1) Diameter: % in.
2) Length: 10 Ft.

2 Installation: , . . . Ground Mounted Cabinet - Side View
A. Install grounding components and systems in accordance with the requirements
specified in UL 467, IEEE 81, and IEEE 142. (Slab & Base)
B. System Grounding: Not to Scale

1. Ground Rods:
a. Drive ground rods into the ground until the tops of the rods are
approximately 18 in. below finished grade.
b. If multiple ground rods are needed to meet the minimum resistance of
5 Ohms, space ground rods as evenly as possible, at least 6 feet apart,
and so conductors will be connected below grade.
2. Conductors:
a. Provide minimum No. 4 AWG ground wire for system and equipment grounding.
b. Using suitable fasteners, securely attach exposed ground wires to
structural supports at not more than 2 ft. intervals, where applicable.
c. Bends in ground wires greater than 45 degrees are unacceptable.
3. Cable Connections:
a. Use approved exothermic-welded connections for conductor splices and
connections between conductors and other components.

Refer to Plans for Conduit
Size, Type, and Quantity to
Electrical Service.

3. Testing:
A. Resistance Test: :
1. Test Procedure: Concrete Block Out :
a. The ground-resistance measurements of each ground Rod shall be taken. _ Area in Foundation \
Varies by Cabinet Type :

1) The resistance to ground shall be measured in accordance with the
fall-of-potential method specified in IEEE 81 and IEEE 142.
2) Ground-resistance measurements shall be made in normally dry weather,

not less than 48 hours after rainfall, and with the ground under AP
test isolated from other grounds. \ 6-0" Min.
b. Test reports shall be prepared that indicate the location of the ground ,
rod, the grounding system, and the resistance and soil conditions at the ¢ — — — — — — — — — — — — —I
time the test was performed. o
2. Acceptance Criteria: L c Clad
a. The grounding system must have a resistance not greater than 5 Ohms. o - Grrlg:;?j/ Rggper— a
b. Do not energize any part of the electrical distribution system prior to u PRI %X 10'T
the resistance testing of that system's ground rods and grounding system, Secondary :: ) L 0 s P
and submission of the test results for approval. Copper-Clad i e
3. Inspections: "Groupd Rod : | \‘ Iy |
a. Prepare and submit as-built record drawings of the grounding system as 5/8" X 10' Typ. N | \‘ I |
installed and test reports for approval. (See Note 1.B.1 . Ly
and 1.C.1) . [
. A
A
A
A
LI §® Traffic
‘ \‘ I ‘\ ‘ g > Operations
o . I Texas Department of Transportation s”,;‘;’,ﬁ,’;’fd
Refer to Plans for Conduit
Size, Type, and Quantity
FiLe:  its(18)-15.dgn o TxDOT [cks TxDOT [ons TxDOT_[exs TxDOT
Ground Mounted Cabinet - Top View © TxDOT June 2015 CONT | SECT JoB HIGHWAY
(Slab & Base) REVISIONS 0002| 06 062 IH 10
Not to Scale DIST COUNTY SHEET NO.
ELP HUDSPETH &
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General Notes: orimary G o
- Primary Copper-Clad Supplemental (as rimary Copper-Clai
1. Grounding System: Gmunrg Rogp req%ri)red) Coppfer Ground Rod
A. Description: . ) %" x 10' Typ. Clad Ground Rod %" x 10" Typ.
1. Provide ground system consisting of copper wires, ground rods, %" x 10' Typ. Continuous #4 AWG
and concrete-encased grounding electrodes (Ufers), of the configuration shown System Grounding Conductor
to minimize potential gradient irregularities, drain leakage, and %"-13 UNC Ground Supplemental (as
fault currents to earth. Lug Opposite Handhole reqﬁﬁred) Copper
B. Performance: . Clad Ground Rod
1. Provide a grounding system, consisting of a minimum one ground rod, having Continuous #2/0 AWG %% 10' T
a resistance not greater than 5 Ohms to ground. Provide up to 2 additional Copper Conductor %" x yp-
supplemental ground rods if necessary to achieve a resistance not greater from Air Terminal %"-13 UNC Ground
than 5 Ohms to ground. If a total of 3 ground rods is needed then install to Primary Ground Rod Lug Opposite Handhole )
as as part of a ground ring. Cabinet Ground Cabinet Ground
2. If a ground ring is required, provide a minimum conductor length of 20 ft. Supplemental (as ) Bus Bar Bus Bar
placed at a minimum depth of 30 in.. gqg'rgd) Cngeg
C. Design Criteria: 5a¢ Lround ko P L
1. The grounding system of the ITS pole may be bonded below grade to the %" x 10" Typ. O @ Pole Mounted
grounding systems of other nearby equipment to meet the specified grounding N Continuous #2/0 AWG o ‘ Cg;ne(t)un © 3" Rigid Metal
resistance. A minimum of one ground rod for the ITS pole is still required. Copper Conductor 0 \ Conduits
2. Separately measure the grounding resistance of each system before bonding from Air Terminal (f = _ 1l
together below grade. _ to Primary Ground Rod |\ 0 %"-13 UNC ——|
3. Only provide UL-approved materials listed for grounding systems. - (See ITS(5)) —\= — = n Ground Lug
4. Do not combine materials that can form an electrolytic couple that will | —— Handhole £\ - _ O Vi Opposite Grounding Conductor
accelerate corrosion in the presence of moisture, unless moisture is ! \)/ © & Handhole Adjacent Ground Box
permanently excluded from the junction of such materials. 1" Dia. PVC L i P (See Plans for
5. Submit product data for the materials and products used to perform - L @h Conductor Size)
D. t&zgﬁgjgf this section. @ ] i Supplemental (as / #4 AWG System
1. Conductors: : Number of Anchor required) Copper Grounding Conductor
a. Bare Ground Conductor: ‘ / Bolts Varies Slad Ground Rod
1) Provide prequalified copper conductors appearing on the Material 6-0" Mi %" x 10" Typ.
Producers List according to Item 618. -9 Min. = @ #2/0 AWG Bare Copper
2. Ground Compression Connectors: 1 Dia. PVC = < NS
a. Provide molds, thermite packages, and other material for exothermic welding : —
of grounding connections. #2/0 AWG Grade — = o Primary Copper-Clad @\ Grade
b. Provide listed compression connectors fully rated to carry 100% of the cable Bare Copper ™~ Ground Rod v
rating and that meet IEEE 837. Provide compression materials from a single R %" x 10" Typ.
manufacturer througout the project. Primary Copper-Clad ©| ol
3. Ground Rods: . . . Ground Rod Anchor Bolt | = 2-2" PVC Schd 40 (Comm.) ==
) a. Provide copper-clad steel ground rods conforming to the requirements specified %" x 10' Typ. L o|c 1-2" PVC Schd 40 (Power) \ Anchor Bolt 1 &|c
in DMS 11040. " a2 Unless Otherwise Shown on \ =
1) Diameter: % in. 22 R’g Si’h‘é’ 38 ((ggwe"r‘)-) the Plans (Only one of three
2. Installation: 2) Length: 10 ft. Unless Otherwise Shown | B 2" conduits shown f[_)r clarity) /\ s
A SI n:giflile%r%uréiriinlg fggﬂponents and systems in accordance with the requirements one of tﬁ?eg];ﬂgggégsnly for gﬁggiglnge%oggt:‘cstor § Dé:—%— f
B. gystem Grounding: ' shown for clarity) c — 1" PVC Schd 40 for Size. N % — 1" PVC Schd 40
1. Ground Rods: = Eoﬂ?“_" for 2/0 T Conduit for #4
i i i H ightning System Groundin
- O (IS i S Cran
o 1. : . ) Conductor to T Ground Rod
b. If multiple ground rods are needed to meet the minimum resistance of Ground Rod [
5 Ohms, space ground rods as evenly as possible, at least 6 feet apart, ) / #4 AWG System =<:/H/
so conductors will be connected below grade. Continuous #2/0 AWG Grounding Conductor e
2. Conductors: Copper Conductor Bond I
. o ; S . ; ; to the Ground Rods L_—7 |
a. Provide minimum No. 2/0 AWG ground wire for lightning protection from air terminal. - — \\
b. Provide minimum No. 4 AWG ground wire for system and equipment grounding. (As Required) A 2% A o \\ —— A
c. Using suitable fasteners, securely attach exposed ground wires to e L——1"" N N =<»%\J3¢’ e
structural supports at not more than 2 ft. intervals, where applicable. [ | [ e
d. Bends in ground wires greater than 45 degrees are unacceptable. — I—
3. Cable Connections: =<"4ﬂ% =<Z%
a. Use exothermic-welded connections or listed compression connectors for conductor j& — i —
splices and connections between conductors and other components. <,%’/ <://({|/»/
3. Testing: 5 T
A. Resistance Test: — - — "
1. Test Procedure: ‘4/ - 4 —
a. The ground-resistance measurements of each ground Rod shall be taken. Secondary Copper-Clad — Secondary Copper-Clad J— ]
1) The resistance to ground shall be measured in accordance with the Ground Rod Ground Rod
fall-of-potential method specified in IEEE 81 and IEEE 142. %" x 10' Typ. %" x 10' Typ.
2) Ground-resistance measurements shall be made in normally dry weather, (See Note 1.B.1 and 1.C.1) ) (See Note 1.B.1 and 1.C.1)
not less than 48 hours after rainfall, and with the ground under 6'-0" Min. 6'-0" Min.
test isolated from other grounds.
b. Test reports shall be prepared that indicate the location of the ground
rod, the grounding system, and the resistance and soil conditions at the
time the test was performed.
2. Acceptance Criteria: \ . . i
a. The grounding system must have a resistance not greater than 5 Ohms. Grounding System Grounding System with Pole Mounted Cabinet
b. Do not energize any part of the electrical distribution system prior to - . <.
the resistance testing of that system's ground rods and grounding system, Not to Scale Not to Scale
and submission of the test results for approval.
3. Inspections:
a. Prepare and submit as-built record drawings of the grounding system as
installed and test reports for approval.
=t cratio
Reference Notes: , 0'5%?5%’7 ®
I Texas Department of Transportation Standard
@ Bond anchor bolts to rebar with #2/0 AWG jumper and two mechanical
connectors or by bending No. 3 bar on bottom template as shown and
wire tightly with ten turns of No. 10 wire or one mechanical connector.
Mechgnic)elll connectors shall be UL Listed for concrete encasement. I T S POL E G ROUN D I N G
@ Cut PVC approximately 1 in. above concrete and install bell or bushing. D E T A I L S
Align conduit as close as possible to point of attachment to base plate
to minimize bends in #2/0 wire.
Bond grounding conductors via cadweld or mechanical connector, rated
@for size and number of conductors. I T S ( ] 9 ) - ] 7
@ Provide and install a grounding type bushing on metal conduit terminations. FIE: THo (19017 don o TxDOT ‘CK' 7007 ‘DW' TX00T ‘CK' 0ot
Install a bonding jumper from each grounding bushing to the nearest ground ©Tx00T_ June 2015 CONT | SECT 08 HIGHWAY
rod, grounding lug, or equipment grounding conductor. Ensure all bonding REVISIONS 0002| 06 062 IH 10
jumpers are the same size as the equipment grounding conductor. - oisT COUNTY SHEET NO.
ELP HUDSPETH 81
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GENERAL NOTES FOR ALL ELECTRICAL WORK

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

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

7. During construction, temporarily cap or plug open ends of all conduit and raceways immediately
after installation to prevent entry of dirt, debris and animals. Temporary caps constructed of
durable duct tape are allowed. Tightly fix the tape to the conduit opening. Clean out the

AWG 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS conduit and prove it clear in accordance with Item 618 prior to installing any conductors.
& m . . m . . m . .

! 10" x 10" x 4 12" x 12" x 4 16" x 16" x 4 8. Ensure conduit entry into the top of any enclosure is waterproof by installing conduit sealing
#2 8" x 8" x 4" 10" x 10" x 4" 12" x 12" x 4" hubs or using boxes with threaded bosses. This includes surface mounted safety switches, meter
4 8" x 8" x 4" 10" x 10" x 4" 10" x 10" x 4" cons, service enclosures, 0UXI|!OFy enclosures and junction boxes. Grounding bushings on water

tight sealing hubs are not required.
#6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4"
%8 8" x 8" x 4" 8" x 8" x 4" 8" x 8" x 4" 9. Fit the ends of all PVC conduit terminations with bushings or bell end fittings. Provide and

install a grounding type bushing on all metal conduit terminations.

. . . . 10. Install a bonding jumper from each grounding bushing to the nearest ground rod, grounding lug,
4. Junction boxes with an infernal volume of less than 100 cu. in. and supported by or equipment grounding conductor. Ensure all bonding jumpers are the same size as the equipment
entering raceways must have threaded entries or hubs identified for the intended grounding conductor. Bonding of conduit used as a casing under roadways for duct cable is not

purpose and supported by connection of two or more rigid metal conduits. Secure required, if the duct extends the full length through the casing.
conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all '

. . - . . - - ® Tra ﬁic
conduit entries are on the same side. Mechanically secure all junction boxes with 11. A+ all electrical services, install o 6 AWG solid copper grounding electrode conductor. ;2223" Operations

an internal volume greater than 100 cu. inches. ) ) . ] ITexas Department of Transportation sDt’a‘;lrﬂggd
. . . . . 12. Place conduits entering ground boxes so that the conduit openings are between 3 in. and 6 in.
5. Provide hot dipped galvanized cast iron or sand cast aluminum outlet boxes for from the bottom of the box. See the ground box detail on sheet ED(4).
junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cast
aluminum boxes. Size outlet boxes according to the NEC. 13. Seal ends of all conduits with duct seal, expandable foam, or by other methods approved by TR A TA
. . . . . . the Engineer. Seal conduit immediately after completion of conductor installation and pull
6. Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT) tests. Do not use duct tape as a permanent conduit sealant. Do mot use silicone caulk as a ELEC lc L DE ILS

unless specifically required by the plan sheets. When EMT is called for, provide conduit sealant
junction boxes made from galvaonized steel sheeting, |isted and approved for outdoor : CONDU l TS & NOTES

use, unless otherwise noted on the plans. Size all galvanized steel junction boxes 14. File smooth the cut ends of all mounting strut and conduit. Before installing, paint the field
in accordance with fthe NEC. Provide junction boxes for IMC conduit systems that meet cut ends of all mounting strut and RMC (+hreaded or non-threaded) with zinc rich paint (94% or
the same requirements for junction boxes used with RMC systems. more zinc content) to alleviate overspray. Use zinc rich paint to touch up galvanized material ED (l ) - ] 4
. . . . . as allowed under Item 445 “Galvaonizing. " Do not paint non-galvanized material with @ zinc rich
7. Provide PVC Junction boxes intended for outdoor use on PVC conduit systems, unless paint as an alternative for materials required to be galvanized. e dl-14.dgn o [ex: 3 ok

otherwise noted on the plans.
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Conduit Spacer

(mounting shoe) Strut Type

Stainless steel
. or hot dipped
~—¢ Girder | | € Girder—! Bridge galvanized .

Deck .
Expansion Anchors ‘ ‘ Conduit Conduit Straop

\ || | / & Threaded Rods A

<— Concrete
Structure

min.
i

N

: %" Stainless
+«— Concrete

steel expansion

No warranty of any
ility for the conversion
[

TxDOT assumes no responsi

N 3/ - . - ’ ‘

/ € % Dlome-rer\‘ | 7 Structure anchor. Anchor
| J e I depth 1" min.,
‘ i : B A . A . . 1/

| — __ | ‘ HgT gr"?g:g 4 Stainless steel Conauit 17" mox.

| m E‘I’gég#etg'&c’ ﬂ E ‘ molledbie expansion anchor: Conduit Mounting ——»
: : i R . for conduit /2" Channel (B-line ;T

" x ) : : ‘ conduit strap 1, A A A
‘ "1 Conduit —j. A up to 1 !," use Kindorf, Unistrut &[.E
‘ ~|=  Clamp ‘ | ~——See "HANGER i} y 'a" dia. anchor. or equal) (Hot dip ~ Y=
| : ASSEMBLY DETAIL 3 For conduits 1 2" galvanized)

—=— = i : !

‘ Eror =t v~ ——— = ‘ to 2" use %" dia.

‘ 2 t . ‘ anchor. . Ar_wchor

: Conduit Mounting |~ ! ?eﬁz‘rp nlox.mm”

‘ Channe ‘

| |

i i CONDUIT MOUNTING OPTIONS

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

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

kind is made by TxDOT for any purpose whatsoever.
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1n “SPAN" 6"
—
Min Min
Varies
KR
>
R
DX wing Wall .
CONDUIT HANGING DETAIL N 9 Expansion
X Fitting
&R A
) 7
KK
Bridge Deck KL P2,
F ridee Bec ///\\\// RN \///\\\///\ ©
X NI D
CONDUIT MOUNTING CHANNEL : R R |
Q
"SPAN" WYX "H" wpn gogdu”-
- " v
less than 2’ 1 %" x 1 3" 12 Ga. Pef=2 V2" |
20" 1026 |1 % x 1% | 120 %" Dia. Min:
° 8 x 17 Q. Expansion
2" -6" to 3’'-0" 5/ u L7 . Anchor
1 %" x 2% 12 Go Hex Nut, Split Lock
Chonmels with round or short slotted hole B Washer & Flat Washer TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL
patterns are allowed, if the lood corrying 1 Hex Nut
capacity is not reduced by more than 15%.
;/4", Threaded Coupler Nut
EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT
Hex Nut
1. Use torque controlled mechanical expansion anchors that are approved for
Rigid Metal use in cracked concrete by the International Code Council, Evaluation
Conduit (RMC) Service (ICC-ES). The chosen anchor product shall have a designated
ICC-ES Evaluation Report number, ond its approval status shall be
= %" Dia. maintained on the ICC-ES website under Division 031600 for Concrete
Threaded Anchor's.
Rod . . .
Conduit Hex Nut, Split Lock 2. Unless otherwise approved by the Engineer: do not use adhesive anchors;
Mounting Washer & Square or do not use expansion anchors that are not included in the ICC-ES approval
Channe |l Oversized Cut Washer Iist; and do not use expansion anchors that are only approved for use in
Him \ uncracked concrete.
L __ 3. Use anchors manufactured with stainless steel expansion wedges. Anchors
T (I manufactured with carbon steel expansion wedges are not al lowed. Anchor
= o [ bodies can be either zinc-plated carbon steel or stainless steel. For -
U application in marine environment, both the anchor body and expansion §® Traffic
\ ********* wedge shall be stainless steel Operations
. . . Division
Conduit [gj I Texas Department of Transportation Standard
Mounting \ Hex Nut, Spli+ Lock 4. Install anchors as shown on the plans and in accordance with the anchor
Channel wexh ‘: é‘ F? _;_ " og - manufacturer’s published installation instructions. Arrange a field
ashe ot Woshe 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. ELECTRICAL DETAILS
5. Prior to hole drilling, use rebar locotor to ensure clearing of existing
deck strands or regnforcemen-r. Install cnchoF‘s to ensure a minimum effective CONDUI T SUPPORTS
embedment depth, (Nef), as shown. Increase (Nef)as needed to ensure sufficient
HANGER ASSEMBLY DETAIL thread length for proper torqueing and tightening of anchors.
6. Use anchors of minimum 1600 Lbs tensile copacity (minimum of steel, concrete ED (2) ‘ ] 4 ‘
breakout, and concrete pul lout strengths as determined by ACI 318 Appendix D) [JFI& ed2-14.dgn ON: TxDOT  |ck: TXDOT jow: TxDOT |ck: TxDOT
ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT at the required minimum embedment depth (Nef). No lateral loads shall be ©TxDOT October 2014 CoNT |sEcT JoB HIGHWAY
introduced after conduit installation. REVISIONS 0002| 06 062 IH 10
DIST COUNTY SHEET NO.
ELP HUDSPETH 83
718




No warranty of any
ility for the conversion

TxDOT assumes no responsi

The use of this stondard is governed by the "Texas Engineering Practice Act".
\User s\RRAMIRE 3\Desk+op\RESE Traffic\STANDARDS\E lectrical and I |IuRfndiiersmeegidsieddbed, fenots or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

02 AM

145

9

4/5/2022

C

DATE
FILE

ELECTRICAL CONDUCTORS

MATERIAL INFORMATION

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

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

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

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

CONSTRUCTION METHODS

Use only a flat, high tensile strength polyester fiber pull tape for pulling
conductors through the conduit system. After installing conductors in conduit,
per form conductor pull test. If a conductor cannot be freely pul led, make any
needed alterations or repairs at no additional cost to the department. Perform
insulotion resistonce tests in occordance with Item 620. Coordinate with the
Engineer to witness the tests.

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

Make splices only in junction boxes, ground boxes, pole bases, or electrical
enclosures and use only |isted compression or screw type pressure connectors,
terminal blocks, or split bolt connectors. Insulate splices with heavy wall
heat shrink tubing or gel-filled insulating splice covers to provide a
watertight splice. Overlap conductor insulation with heat shrink tubing a
minimum of 2 in. past both sides of the splice. Where heat shrink tubing

may not shrink sufficiently to provide a watertight seal around the individual
conductors, prior to heoting the tubing, increase the diometer of the conductor
insulotion using hot melt adhesive tape to provide a watertight seal between
the individual conductors and the heat shrink tubing. Ensure the tape extends
past the heat shrink tubing. Use hot melt adhesive tape to fill the gaop and
seal the ends of heat shrink tubing. Heat shrink tubing that oppears to have
been burned, or overheated, is considered defective aond must be replaced.

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

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

Support conductors in illuminagtion poles with a J-hook at the top of the pole.
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 stronds will be considered damoged.

Replace conductors and cables that are domaged beyond repair or that fail an
insulotion resistonce test at no additional cost to the department.
or wire nuts.

Do not repair domaged conductors with duct tape, electrical

Use only approved splicing methods.

tape,

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

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

connections

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

C. TEMPORARY WIRING

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

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

(GFCI) for power outlets for

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

4, Enclose conductor splices within a listed enclosure or ground box, or ensure
the splices are more than 10 ft. above grade vertically ond more than 5 f+t.
horizontally from any metal structure. Where installing temporaory conductors
in areas subject to vehicle traffic or mobile construction equipment, ensure
the vertical clearance to ground is at least 18 ft. when measured at the
lowest point. Ground messenger wires that support power conductors in
conformance with the NEC.

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

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

GROUND RODS & GROUNDING ELECTRODES
A. MATERIAL INFORMATION

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

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

plans sheets.
specific locations including electrical

B. CONSTRUCTION METHODS

1. Furnish auxiliary ground rods for |ightning protection and install in soil,
concrete, or both, as called for in the plans. For ground rods installed
in concrete, ensure the connection of the conductor to the ground rod is
readily accessible for inspection or repairs. For ground rods installed in
soil, ensure that the upper end is between 2 to 4 in. below finished grade.

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

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

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

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

6. Unless otherwise called for in the plons, protect grounding electrode
conductors with non-metallic conduit. When protecting grounding electrode
conductors with metal conduit, provide and install a grounding type bushing
ond properly sized bonding jumper on each end of the metal conduit.

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

Snap- lock,
molded clamp

See through
molded cover

Listed Screw Type
with gel-filled

insulating splice
cover

Set Screw/Lug
for making

L Al I Al

Seal between
conductors with

hot melt+ adnesive gﬁg?nk Hot mel+ "C" clamp
+tape. Tape to ?dhes've type connector
ape

extend past end
of tubing by

|/8 " 1_0 |/4 [
Increase
insulation
diameter with
hot melt
adhesive tape.
Tape to extend
. past end of
2" Min. tubing by
over lap V%u to bqu
SPLICE OPTION 1
L]
Compression Type
Seal between Heat
conductors with Hot I+ Shrink
hot melt adhesive ogheg?ve Tube
tape. Tope to .
extend past end tape Split bolt
of tubing by
|/8 " 1_0 |/4 "
. Increase
Wrap split bolt insulation
connector wifh_ diameter with
hot melt adhesive hot melt

tape to protect adhesive tape.

heat shrink from 2" Min, 2" Min. Tape to extend
sharp edges over lap over lap past end of
tubing by
ya " 1_ o |/4 "
SPLICE OPTION 2
Split Bolt Type
‘ ® Traffic
= Operations
I Texas Department of Transportation s”,;‘;’ﬁ,’;’i’d

ELECTRICAL DETAILS
CONDUCTORS

ED(3)-14

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

around the conductor to ensure waterproof connection. Only one conductor may enter TX00T  October 2014

a single opening in a boot. Provide waterproof boots with the correct number of SPLICE OPTION 3 Orx REWOSI‘ZZS OC;:)TZ 5;: (;2352 IHI:HWIA;)

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

as shOWn on +he MPL. w ype DIST COUNTY SHEET NO.
ELP HUDSPETH §4
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No. 3
Reinforcing gg.i méorcing Ground 10" GROUND BOXES

No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

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

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

conduits so grounding bushings aond bell end fittings can easily be installed.
(3) Place aggregate under the box, not in the box. Aggregate should not encroach on the

interior volume of the box. 5. Temporarily seal all conduits in the ground box until conductors are installed.

(4) Install o grounding bushing on the upper end of all RMC terminating in a ground box. 6. Permanently seal conduits immediately after the completion of conductor installation
Ground RMC elbows when any part of the elbow is less than 18 in. below the bottom of and pull tests. Permanently seal the ends of all conduits with duct seal, expandable
the ground box. [nstall a PVC bushing or bell end fitting on the upper end of all PVC foam, or other method as approved. Do not use duct tape as a permanent conduit sealant.
conduits terminating in a ground box. Do not use silicone coulk as a sealant.

7. When a ground rod is present in a ground box, bond all equipment grounding conductors
together and to the ground rod with |isted connectors.

8. When o type B or D ground box is stacked to meet volume requirements, it is allowable
to cut an appropriately sized hole for conduit entry in the side wall at least 18 inches
below grade.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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FILE: C:\Users\RRAMIRE3\Desktop\RESE Traffic\STANDARDS\Electrical ond [II1u®fndfi&rsimedgidsieaibed, fofnots or for incorrect results or damoges resulting from its use.

DATE: 4/5/2022

GROUND BOX DIMENSIONS 9. If an existing ground box in the contract has o metal cover, bond the cover to the
equipment grounding conductor with a 3 ft+. long stranded bonding jumper the same size
as the grounding conductor. The bonding jumper is subsidiary to various bid items.
TYPE OUTSIDE DIMENSIONS (INCHES) Verify existing ground boxes with metal covers are shown on the plans, with notes
(Width x Length X Depth) fully describing the work required.
10. If other ground boxes with metal covers are within the project |imits but are not part
A 12 X 23 X 1 of the contract, the Engineer may direct the Contractor to bond the metal covers,
identifying the specific boxes in writing. This work will be paid for separately.
B 12 X 23 X 22
11. Bond metal ground box covers to the grounding conductor with a tonk ground type Iug.
C 16 X 29 X 11
D 16 X 29 X 22
E 12 X 23 X 17
Hole for Vo
GROUND BOX COVER DIMENSIONS bolt with - — ~ " p— Traffic
= Operations
for head . Division
DIMENSIONS (INCHES) L _ _ I Texas Department of Transportation Standard
TYPE J K P | f
H I J K L M N P M i ‘ I
I
A, B&E 23! 23 |13 13! 97 5Ys | 13 2
' /s Ya| 1372 | 0% s 1k For cover logo R =S ELECTRICAL DETAILS
C&D ! 30! 17! 17! 13! 6 13 ond labeling
30 Y /4 Y2 /4 /4 Ya Va 2 geq“éagmﬂ’;?b GROUND BOXES
ee
PLAN VIEW END SIDE

ED(4)-14

GROUND Box COVER FILE: ed4-14.dgn oN: - TxDOT ‘CK:TXDOT‘DW: TxDOT |ck: TXDOT
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ELECTRICAL SERVICES NOTES

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

Provide and install electrical service conduits, conductors, disconnects, contactors,
circuit breagker paonels, and branch circuit breckers as shown on the Electrical Service
Data chart in the plans. Faulty fabrication or poor workmanship in maoterial, equipment,

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

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

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

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

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

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

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

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

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

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

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

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

with utility requirements. Primary |ine extensions, connection charges, meter
charges, and other charges by the utility compony to provide power to the location x ELECTRICAL SERVICE DATA
are paid for in accordance with Item 628. Get approval for the costs associated
with these charges prior to engaging the utility compony to do the work. Consult Elec. Plan Service| Service Safety Main Two-Pole Panelbd/ Branch Branch Branch KVA
with the utility provider to determine costs and requirements, and coordinate the Service Sheet Electrical Service Description Conduit|Conductors| Switch | Ckt. Bkr. [Contractor |Loadcenter Circuit Ckt. Bkr. [Circuit Load
work as approved. ID Number %*%Size | No./Size Amps Pole/Amps Amps Amp Rating ID Pole/Amps | Amps
5. The enclosure manufocturer will provide Master Lock Type 2 with brass tumblers SB 183 289 ELC SRV TY A 240/480 100 (SS)AL (E)SF (U) 2" 3/42 100 2P/100 100 N/A Lighting NB 2P/40 26 28.1
keyed #2195 for all custom electrical enclosures. Installing Contractor is to Lighting SB 2P/40 25
provide Maoster Lock #2195 Type 2 with brass tumblers for "off the shelf" 1P/20 5
enclosures. Master Lock #2195 keys and locks become property of the State. Underpass
Unless ofhgrwise approved, do not energize electrical service equipment until
locks are installed. NB Access 30 ELC SRV TY D 120/240 060 (NS)SS(E)TS(O) | 1 V4" 3/46 N/A 2P/60 100 Sig. Controller 1P/30 23 5.3
6.Enclosures with external disconnects that de-emergize all equipment inside the 30 Lumingires 2P/20 9
enclosure do not need a dead front trim. Protect incoming |ine terminations from CCTV 1P/20 3
incidental contact as required by the NEC.
7.When galvanized is specified for nuts, screws, bolts or miscellaneous hardware, 2nd & Main 58 ELC SRV TY T 120/240 000 (NS)GS(N)SP (0) 1 Ya" 3/%6 N/A N/A N/A 70 Flashing Beacon 1 1P/20 4 1.0
stainless steel may be used. Flashing Beacon 2 1P/20 4
8.Provide wiring and electrical components rated for 75°C. Provide red, black, * Example only, not for construction. All new electrical services must have
aond white colored XHHW service entrance conductors of minimum size 6 American electrical service data chort specific to that service as shown in the plans. Standard 3-prong
Wire Gaouge (AWG). Identify size 6 AWG conductors by continuous color jacket. . . . . . L. . L. hotoce | |
Identify electrical conductors sized 4 AWG aond larger by continuous color ¥ % Verify service conduit size with utility. Size may change due to utility meter P Toc A
jacket or by colored tape. Mark at least 6 inches of the conductor’s insulation requirements. Ensure conduit size meets the National ELectrical Code. receptacle Conduit mounting
with half laps of colored tape, when identifying conductors. Ensure each service and photocel | channel (Unistrut,
entrance conductor exits through a separately bushed non-metallic opening in the Kindorf, B-line
weatherhead. The lengths of the conductors outside the weatherhead are to be or equal)
12 inches minimum, 18 inches maximum, or as required by utility. EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
Ivani
9.AIl electrical service conduit and conductors attached to the electrical service ELEC SERV TY X XXX/XXX XXX (XX) XX (X) XX (X) ggs¥oircz)§d, T
including the riser or the elbow below ground are subsidiary to the electrical T T T T r nd ’ 1
service. For an underground utility feed, all service conduit ond conductors after Schematic Type o S? cas 6{{: Mount Photocel |
the elbow, including service conduit and conductors for the utility pole riser olumlvum outlet 6 6"U+o 8" measured
when furnished by the Contractor, will be paid for separately. Service Voltage V 7/ V box with cover. from the top of
10.Provide rigid metal conduit (RMC) for all conduits on service, except for the . . — the pole or 18
Y in. PVC conduit containing the electrical service grounding electrode Disconnect Amp Rating Y," RM to 20 feet above
conductor. Size the service entrance conduit as shown in the plans. Ensure 000 indicates main lug only/ 6%ndui+ bend finished grade
conduit for branch circuit entry to enclosure is the same size as that shown Typically Type T — ; td 1y or as directed
on the layout sheets for branch circuit conduit. Extend all rigid metal conduits O provide /2 by Engineer, and
a minimum of 6 inches underground and then couple to the type and schedule of (SS)= Safety Switch Ahead of to 1" clearance as allowed by
the conduit shown on the layout for that particular branch circuit. Install a Meter-Check with Utility between photo- utility company.
grounding bushing on the RMC where it terminates in the service enclosure. (NS)= No safety Switch Ahead of cell and pole.
11.Use of liquidtight flexible metal conduit (LFMC) is allowed between the meter and Meter-Check with U+|I|+y____
service enclosure when they are mounted 90 to 180 degrees to each other. Size the Enclosure Type - Service
LFMC the same size as service entrance conduit. LFMC must not exceed 3 feet in 6S= Galvanized steel ("off the shelf") Support
length. Strap LFMC within 1 foot of each end. LFMC less than 12 inches in length SS= Stainless steel (Custom Enclosure)See MPL
need not be strapped. Each end of LFMC must have a grounding bushing or be AL= Aluminum (Custom Enclosure)See MPL
terminated with a grounding fitting. The LFMC must contain a grounded (neutral) P TOP MOUNTED PHOTOCELL
conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is Photocel | Mounting Location
required on all instal led conductors, with at least six inches of free conductor . unti 9 ! J— . .
movement demonstrated to the satisfaction of the Engineer. (E) = &nsugedSerV|ce/Enclosure Lnsfoél cogd$|++s+rcg moxumum_3 feet
ounte rom box. oot maximum spacing
12.Ensure all mounting hardware and installation details of services conform to utility (Ty= Top of pole between straps supporting conduit.
company specifications. (L)= Luminoire mounted
. . . (N)= None/No Photocel |l or
13.For all electrical service enclosures listed under Item 628 on the MPL, the UL 508 Lighting Contactor Required ® Traffic
enclosure manufacturers will prepare and submit a schematic drawing unique to eoch — g Operations
service. Before shipment to the job site, place the applicable Ilaminoted schematic Service Support Type I . Division
drawings and the laminated plan sheet showing the electrical service data chart GC= Granite concrete — Texas Department of Transportation Standard
used to build the enclosure in the enclosure’s data pocket. The installing contractor -
s . Y 1 . 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 pgle
in the service enclosure’s document pocket. Reduce 11 in. x 17 in. plan sheets to "
8!, in. x 11 in. before laminating. If the installation differs from the plan SF= Steel frame . ELECTRICAL DETA[LS
sheets, the installing contractor is to redline plan sheets before laminating. 0T= 20|e by O*QGTS or paid
or separately
14.When providing an "Off The Shelf" Type D or Type T service, provide lominaoted plan EX= Existing pole SERV[CE NOTES & DATA
sheets detailing equipment and branch circuits supplied by that service. Reduce TS= Service on traffic
11 in. x 17 in. plon sheets to 8!, in. x 11 in before laminating. Deliver these signal pole
drawings before completion of the work to the Engineer, instead of placing in PS= Pedestal Service
enclosure that has no door pocket. — ED (5) - ] 4
. . . . 0= Overhead Service Feed
15.D0 not install conduit in the back wall of a service enclosure where it would from Utility FILE: ed5-14.dgn ON: TxDOT hmTwOTbm TXDOT  |ck: TXDOT
penetrate the equipment mounting panel inside the enclosure. Provide grounding U= Underground Service Feed ©TxDOT October 2014 CONT |secT 108 HIGHWAY
bushings on all metal conduits, and terminate bonding jumpers to grounding bus. from Utilit 1 REVISIONS 0002/ 06 062 IH 10
Grounding bushings are not required when the end of the metal conduit is fitted y
with @ conduit sealing hub or threaded boss, such as a meter base hub. pIsT COUNTY SHEET NO.

ELP HUDSPETH &

TE



No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
FILE: C:\Users\RRAMIRE3\Desktop\RESE Traffic\STANDARDS\Electrical ond [II1u®fndfisrsimedgidstedgbed, fofnots or for incorrect results or damoges resulting from its use.
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Red insulation or
4ﬂ--’*””ﬂﬂﬂﬂﬂﬂﬂricolor code 6" length

[~ Red insulation or 120|240 of Line 1 or Line 2
color code 6" length cqnduc+ors insulation
of Line 1 or Line 2 with red *Gp? where
conductors’ insulation conductor exLifriff,ﬂg’r-”ﬂ”'ﬂg’r~/
with red tape where "] weatherhead.
conductor exiif/jbg///,///////’/’//// , \
weatherhead. White insulation or / \
Vi [ V2 I:|/////////////////////ﬁcolor code 6" length
White insulation or . . . of neutral conductors’
color code 6" length insulation with white
of neutral conductors’ } tape where conductor
vy |V2 insulation with white i exits the weatherhead.
tape where conductor
(— - —t 7—477‘(:) exits the weatherhead.
‘ (4 Two Photocell viewing |
L, ‘ windows not shown but . .
N L required when photocel | §ond|ng
is listed as enclosure ‘ jumper
P mounted. Windows not
required when photocel |
| LY (:) is listed as pole top
\ >>__{] ) mounted. |
o Qv
e |
‘ G N - G N
. Grounding
‘ l l Elec+rodel l
‘ v L 2
‘ Typical Typical
. . 120 Volt 120 7/ 240 Vol+t
| | Branch Circuit Branch Circuit
Do not bond - o
n this bus to GN G = OGN
L Q A l ) the enclosure |+ ll l E'I’OU?GISQ ll
B B S _— —  — - ectrode
GN GN h * i SCHEMATIC TYPE T
l l l Typical Typical Typical
= = 5o 20 Volt |_240 volt 120 7 240 Volt 1207240 VOLTS - THREE WIRE
. . . . ranch Circuit uminaire Branch Circuit
Grounding Typical Branch Grounding Typical Branch Branch Circuit rreut Galvanized steel-"Buy Off The Shelf"
Electrode Circuits Electrode Circuit only. When required install photocel |
top of the pole or on luminaire only,
no lighting contractor will be installed.
SCHEMATIC TYPE D - CUSTOM
SCHEMATIC TYPE A SCHEMATIC TYPE C 120/240 VOLTS THREE WIRE
THREE WIRE THREE WIRE
SCHEMATIC LEGEND
1 Safety Switch (when required)
2 Meter (when required-verify with electric
utility provider)
3 Service Assembly Enclosure
4 | Main Disconnect Breaker (See Electrical
Service Data)
5 Circuit Breaker, 15 Amp (Control Circuit)
6 Auxiliary Enclosure
+ f O A" .
7 Control S+o+1on ("H-0-A" Switch} - Traffic
WIRING LEGEND 8 Photo Electric Control (enclosure- ; Operations
mounted shown) I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
Power Wiring 9 Lighting Contactor
.. 10 | Power Distribution Terminal Blocks
- — — — [ Control Wiring
1" Neutral Bus ELECTRICAL DETAILS
—N— | Neutral Conductor Branch Circuit Breaker
- - 12 (See Electrical Service Data) SERVICE ENCLOSURE
—g— | Equipment grounding conductor-always 13 | Separate Circuit Breaker Panelboard
required AND NOTES
14 | Load Center
15 | Ground Bus ED(G) 14
FILE: ed6-14. dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
©TXDOT October 2014 CONT |SECT JOB HIGHWAY
REVISIONS 0002| 06 062 IH 10
DIST COUNTY SHEET NO.
ELP HUDSPETH 87




No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
FILE: C:\Users\RRAMIRE3\Desktop\RESE Traffic\STANDARDS\Electrical ond [|Iu®fndftisrsimedgidstegrtierafergots or for incorrect results or damoges resulting from its use.

9:45: 07 AM
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TIMBER POLE (TP)SERVICE SUPPORT NOTES GRANITE CONCRETE (GC)& OTHER CONCRETE (OC)NOTES

1. Ensure electrical service support is a class Ensure electrical service support structures bid as type Granite Service
. . Concrete (GC) or Other Concrete (OC) meet the following r ir nts.
5 treated timber pole as per Item 627 "Treated wing requirements . Enclosure
Timber Poles." Embed timber pole to depth S(,o;efy SW'TChd)
K . . . nr r
required in Item 627. 1. Provide GC and OC poles that meet the requirements of DMS 11080 when require
"Electrical rvi
2. Conduit and electrical conductors attached Electrical Services °
to the electrical service pole and underground 2. Provide prestressed concrete poles suitable for direct embedment into e ml
within 12 in. of service pole are not paid the ground without special foundations. 3
for directly but are subsidiary to the electrial & :E,g Detail A
service. 3. Verify poles are marked as required on DMS 11080. Location of marking - El8
should be approximately 4’ above final graode. Use the two-point pickup = X
3. Install .pole;_fop mounted photocell (T) on locations when handling pole in horizontal position, and one-point 2 g2 xtend Yo" PVC
north side of pole, or in service enclosure pickup location for use in raising the pole to a vertical position. I I 6" below grade
(E) as required. See Electrical Service Data These marks are small but conspicuous
chart in plan set. )
. ] . 4. Embed poles 42 in. or 10% of the length pl ft., whichever is greater. round Rod
4. Gain pole as required to provide flat 5surm"oce P : e length plus 2 » whichever Is greadre %" x 8
for each chcnne|.7Gc|_n timber pole to % in. 5. Ensure all installation details of services are in accordance with utility 2" to 4"
max. depth and 1 % in. max. height. Gain company speci fications. below grade
pole in a neat and workmanl| ike manner. - - y— ¢
5. M + + . . + tain 6. Install a one point rack or eye bolt bracket 6 inches to 12 inches below ¢ : : pad
« Mount meter and service equipment on stainless the weatherhead as an overhead service drop anchoring point for the = =
steel or galvanized channel (Unistrut, Kindorf, electric utility. € PVC, or other
or equal). Provide clhonnel sizecsj 1 in. to 3% in. : : RMC conduit type
mgx;:umﬂfp’rh, and 1/2 in. to '/S_F N, Max imum 7. Furnish and install galvanized or stainless steel channel strut 1 Y in. g 16" to0 10" as shown on
wr|1d . e smgo:h 1':2 cut ends o golvon;zed or 1 3% in. wide by 1 in. up to 3 ¥ in. deep (Unistrut, Kindorf, B-line E—— layout
¢ G':nfl ,and pounl with zinc rich paint before or equal). Attach channel strut with stainless steel concrete anchors (max. RMC el 1 .
installing on pole. Secure each chonnel section 1" depth), square U-bolts or back to back channmel strut with long bolts, Underaround Bushing
fo timber pole wifh fwo galvanized or 5S lag or other secure mounting as approved by the Engineer. Ensure bolts are condu?+ os Min, 24" Concrete or Bell
bolts, /4 in. minimum diameter by 1l in. galvanized in accordance with ASTM A153. Do not stack channel struts. T dia. hole Pole End Fitting
minimum length. Use a galvanized or SS flat per utility
washer on eoch lag bolt. Do not stack channel. 8. Backfill the holes thoroughly by tamping in 6 in. |ifts. After tamping to requirements
6. Wh | +h + tri £ grade, place additional backfill material in a 6 inch high cone around the
Ty en ixcesih egg mus t|>e rimmed from poles, pole to allow for settling. Use material equal in composition and density
rim from the ftop end only. to the surrounding area. Backfilling will not be paid for directly but is CONCRETE SERVICE SUPPORT

subsidiary to various bid items.

ye White Insulation or

Underground (U)

N M color code 6" length — Y N M M
i 1o neufral condyctor”s i s required or ol lowed
@ Class 5 pole, height as required yPp- insulation with 6" to 12", H by U‘H?H‘y company )
= white tape where ol [}
@ Service drop from utility company . conductor exits
Point of
(attached below weatherhead) ot oehoent The weatherhead.

Red insulation or
color code 6" length

of Line 1 or Line 2

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

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

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

to be below
Service conduit (RMC)and service weatherhead
entrance conductors - One Red,
One Black, One White (See Electrical
Service Data)

©

RMC

2
Meter (when required) /@ =}/

@ Safety switch (when required) ?g:g;’ﬁroqulrﬂ?ﬁ Service
@ 18" max. ’ /Enclosure
@ Service enclosure 1 Safety Switch Pole marking Side View Top View
. = (when required)—= b / approx. 4°
@ 6 AWG bore_grlound_mg electrode Pole brand J_ o above ground
conductor in 'z in. PVC to must be )} I'ine. DETAIL A
ground rod - extend Y2 in. PVC 5’ or less I e
6 in. underground. above grade See Note 7. Before installing channel
4 a that has been cut, file sharp edges and
5% in. x 8 ft. Copper clad z See Detail A paint with zinc-rich paint. Ensure
ground rod - drive ground rod P/@ : / there is no paint splatter on the pole.
to a depth of 2 in. to 4 in. Ko 5 3 Extend 1/2"
below grade. S0 - PVC 6"
Bushing below grade
@ RMC same size as branch circuit Errdee”
conduit. P Bushin
Fitting or Bel? _ ‘ ® Traffic
See pole-top mounted photocel | ‘ I End Fitting i 0’5%?5?00,',15
detail on ED(5). . £loo : o1& I Texas Department of Transportation Standard
op o Ta| A =t
hen required by the serving t + - 2| 8anb A t PVC
e . P. or other
utility provide bare 6 AWG 4 é E_ qéftég : RMC conauH type ELECTRICAL DETAILS
copper conductor. Run wire e} EQ o000 : as shown on
from pole top to butt wrap é 6" to 10" ~Couple to £5|/86. Co 1 Ile o010 layout SERVICE SUPPORT
or copper butt plate. Protect ] typical Circult Sa|—-—NF- 1L
conductor with non-conductive Conduit R . [~——— Ground Rod TYPES GC, OC’ & TP
material to a height g:g l?\gle %" x 8'
of 8 ft. above finished Upper end of ground . 2" to 4"
grade. rod to be 2" to 4" Concrete Pole below grade ED(10)-14
@ " below finished grade FLE: edl0-14. dgn ov: TxDOT_Jexs TxDOT Jon TxDOT_cks Tx0OT
hen required by util H-y' cut ©TXDOT October 2014 CONT [SECT JoB HIGHWAY
top of DOl? at an angle to SEvaCE SupPORT TYPE TP (O) CONCRETE SERVICE SUPPORT REVISIONS 0002/ 06 062 IH 10
enhance rain run off. Overhead(0) DIST COUNTY SHEET NQ.
ELP HUDSPETH &
71K




DISCLAIMER:

No warronty of any

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

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

kind is made by TxDOT for any purpose whatsoever.

The use of this stondard is governed by the
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80’

Lo 10 15 15 L 30 L 100 15

I | T T T I

— a — — O

REFLECTIVE PAVEMENT MARKER /7 ‘\ STANDARD “\
TYPE 11-C-R PAVEMENT MARKINGS 4" WHITE LANE LINE
80’

le 10’ Sle 15’ 15° Sle 10° sl 30 Sle 10° Sle 15’
) T T T T T
LLNNNNNNRNN) O LLENNNNNENE) OITIIIim O

Sl le—1"

4 REFLECTIVE PAVEMENT MARKER REFLECTIVE PROFILE /

TYPE 1I-C-R PAVEMENT MARKINGS

(see 4" & 6" profile details below)

PAVEMENT MARKERS (REFL) TYPE I[-C-R SHALL BE SPACED ON 80° CENTERS WITH THE CLEAR FACE TONARD NORMAL TRAFFIC
AND THE RED FACE TONARD WRONG WAY TRAFFIC.

TRAFFIC LANE LINES PAVEMENT MARKING DETAILS

EDGELINES SHOULD TYPICALLY BE 4" WIDE AND THE MATERIALS SHALL BE AS SPECIFIED IN THE PLANS.
[F RAISED PROFILE PAVEMENT MARKINGS ARE USED SEE DETAILS BELOW.

N\

SHOULDER a a

4" SOLID YELLOW

4" SOLID WHITE EDGELINE
M/ EDGEL INE

SEE DETAIL BELOW

4" SOLID
WHITE
EDGEL INE

GORE EDGEL INE

‘ 8" SOLID WHITE /

THIS DISTANCE IS VARIABLE

REFLECTIVE

PAVEMENT MARKERS

TYPE II-C-R m
[]

TYPICAL EXIT RAMP GORE MARKING

MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
TRAFFIC PAINT DMS-8200
HOT APPLIED THERMOPLASTIC DMS-8220
PERMANENT PREFABRICATED PAVEMENT MARKINGS| DMS-8240

A1l pavement marking materials shall meet the
required Departmental Material Specifications
as specified by the plans.

18"+ 1" on 6" line
%I |&I2"+_ 1" on 4" line
0 0 0 0o o o o(o)dg
\ a Y % | oR
f________________T 300 to 500 mil
[ ) Z; in height

STANDARD 4" PROFILE DETAIL

EDGELINE PAVEMENT MARKINGS

REFLECTIVE PROFILE PAVEMENT MARKINGS OPTIONAL 6" PROFILE DETAIL

TYPE I-R

1 il il
Lt Lt 1t

<=3 DIRECTION OF TRAFFIC

5 SPACES @ 6'-0" = 30°-0"

7

|
ALL RAISED MARKERS IN THE WRONG WAY ARROW SHALL BE TYPE I1-R REFLECTORIZED PAVEMENT MARKERS
WITH THE REFLECTORIZED SURFACE FACING THE WRONG WAY TRAFFIC. TYPE 11-C-R SHALL NOT BE USED.

REFLECTORIZED WRONG WAY ARROWS, NOT TO EXCEED TWO, MAY BE PLACED ON EXIT RAMPS.
LOCATION OF THE ARROWS SHALL BE AS SHOWN IN THE PLANS OR AS DIRECTED BY THE ENGINEER.

fri]
.

REFLECTIVE PAVEMENT MARKERS
TYPE II-C-R

/ :ﬁ ENTRANCE RAWP
" /

4" SOLID WHITE EDGELINE

4

a
,/ 4" SOLID YELLOW

a5

R

. EDGEL INE
g r a a a a

12" SOLID WHITE

8" SOLID WHITE
GORE EDGEL INE

a
VA
a
J FREEWAY !
<: 4" sOLID

WHITE
THIS DISTANCE IS VARIABLE EDGEL INE

TYPICAL ENTRANCE RAMP GORE MARKING

WRONG WAY ARROW DETAIL

L

Vo L

VARIES

(300° USUAL)/

TRANC
o3 i

EXTEND THE EDGELINE FROM RAMP UNTIL
IT INTERSECTS WITH EDGEL INE FROM
MAIN LANES

8" WHITE SOLID

“\TYPE 11-C-R MARKERS

>>
=)

. x
Reflectorized

Sur face
Type 1 (Top View)
: A
= <N
Reflectorized
Surfoce
Type II (Top View)

35° max-

25° miﬁ:::>>////'

RoudwuyV

Sur face

“\\—Adhesive

SECTION A

RAISED PAVEMENT MARKERS

y 4

=3 Tex0s Department of Transportation

Traffic Operations Division

TYPICAL STANDARD

FREEWAY PAVEMENT MARKINGS

WITH RAISED
PAVEMENT MARKERS

_ _ _ _ _ _ _ _ DOTT1I4" WH: LANE L=INE _ _ = = = = = = = = = = FPM ( ] ) - ] 2
@TXDOTREVMIGSyIO’L;)M DN: TXDOT ‘CK: TXDOT ‘DW: TXDOT HIG‘HCWTYTXDOT

TAPERED ACCELERATION LANE “a oz bocgloé]_oez [ W10

PARALLEL ACCELERATION LANE 00 I T o

23A




2. For more information, see Reflectorized

Shou | der Raised Pavement Marker Detail.

Ex Type Il (Top View)
ITR \ —
AMP => ”

Solig Yel|
Edge Line = ¥

MATERIAL SPECIFICATIONS
EXIT NUMBER PAVEMENT MARKING NOTES
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
1. Minimum 8 foot white markings should be used,unless EPOXY AND ADHESIVES DMS-6100
therwi noted.
gs otherwise noted BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
(1]
EE 2. Spacing between letters and numbers should be TRAFFIC PAINT DMS-8200
approximately 4 inches.
28, pproxi y 4l HOT APPLIED THERMOPLASTIC DMS-8220
[=] . . .
tgg 3. Pavement markings are to be located as specified PERMANENT PREFABRICATED PAVEMENT MARKINGS| DMS-8240
o+ w .
g+ elsewhere in the plans. ,
gé" - 20 > All pavement marking materials shall
»E 4, A1l pavement marking materials shall meet the required 8" Solid White meet the required Departmental Material
b Departmental Material Specifications or as specified in Gore Edge Line Specifications as specified by the plans.
555 these plans. 1" to 4"
§§§ 5. Numbers and Letters details can be found in the Standard
5 a9 Highway Design for Texas (SHSD) Chapter 12 at LEGEND
Eeg http: //www. txdot. gov . ) -
olg 12" Solid White <o |Traffic fiow
[=
.gég a Reflectorized Raised Markers
@3y . EXIT (RPM) Type II-C-R
58 See Detail A
C o+
765B
X0
X L " "
&1 MAIN LANES > P o 1" to 4
Lo Type I11-C-R
[N TR
fg,‘g- _— Exit 8" Solid White
zec 20° Min. L 100’ Desirable & Max. | G;;e Gore Edge Line = __=
o2y T T - . 33 55
@35 Sign 55 BTTE
juy 1} 3553 989933
285 —— "" 3 E
8?3 u Shoul der \ NOTES A = = A
na o2
;QE Physical Curb face A . 4" Solid 1. Raised pavement markers shall be centered =
50« Gore —» or edge of QQA\ White between chevron or gore |ines. 3 Reflectorized
Eéé shoulder Edge Line = Sur face
+
D=0
[o]
“naoo
— X+
s
+ 0
AL
“-00
o O
oC
382
28 %)
X
£

35° max-

DETAIL A 2?”1>//

MARKINGS WITH EXIT NUMBER g Nkanesive

Shoul der

DISCLAIMER:

kind

Surface
SECTION A
See Detail A EXIT
100’ Desirable & Max.
-~ - P REFLECTORIZED RAISED
. e Exit PAVEMENT MARKER (RPM)
MAIN LANES = bors ! foerine S0
o Shou l der ) ' » g’é’ﬂ;
gﬁrz d;gcg £ QO;t/ I Texas Department of Transportation s”,;",’;f,";’i’d
shoulder

Shou I der

EXIT GORE
N — PAVEMENT MARK INGS

" Solid Yel low

9:45: 09 AM
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No warranty of any

/—Edge of Pavement 1—6" min.

PUBL IC
Shou | der ! ROADWAY | L

. —

4" Solid E
Yellow ] =>
Edge Lined —= 4~ wnite , — =
4" Solig Lane Line—/I 30" _|t1o]] =>

ol

white — — — —

Edge Line —_

° \ => PUBLIC

EDGE LINE AND LANE LINES
ONE-WAY ROADWAY
WITH OR WITHOUT SHOULDERS

ROADWAY @ G

4" Solid
White
. 4" Solid
/Edge Line Yellow Line

< /

>

\4" Solid W (

White ALLEY, PRIVATE ROAD
Edge Line OR DRIVEWAY

TYPICAL TWO-LANE, TWO-WAY PAVEMENT
MARKINGS THROUGH INTERSECTIONS

GENERAL NOTES

1. Edgeline striping shall be as shown in the plans or as
directed by the Engineer. The edgeline should not be placed
less less than 6 inches from the edge of pavement. This
distance may vary due to pavement raveling or other
conditions. Edgelines are not required in curb and
gutter sections of roadways.

2. The traveled way includes only that portion of the roadway
used for vehicular travel. It does not include the parking
lanes, sidewalks, berms and shoulders. The traveled ways
shall be measured from the inside of edgeline to the
inside of edgeline of a two lane roadway.

TxDOT assumes no responsibility for the conversion

=> 4" solid J/
Yellow Lin
—

—

All pavement marking materials shall meet the
required Departmental Material Specifications

MATERIAL SPECIFICATIONS

4" Solid
Edge of Pavement PuUBLIC H White PAVEMENT MARKERS (REFLECTORIZED) DMS-4200

6" min, ROADWAY Edge Line
_ EPOXY AND ADHESIVES DMS-6100

4" Soli

% Solig 4 White ] < Yel?gwlfine BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS [DMS-6130
‘gg;;eLine Lane Line l :l’ e — Z 1" White _7 TRAFFIC PAINT DMS-8200
30° 10 <h Lone Line HOT APPLIED THERMOPLASTIC DMS-8220
&> \ PERMANENT PREFABRICATED PAVEMENT MARKINGS|DMS-8240

J
' Solid White 3" min.-4" usual

4
':D Edge Line\

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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+rove|e<>§ wayY — PUBL IC \ 4" Solid oS specitie Y ¢ plans
greater than ———— ROADWAY White
48" only) 0 G Edge Line
ALLEY, PRIVATE ROAD
CENTERLINE AND LANE LINES OR DRIVEWAY
FOUR LANE TWO-WAY ROADWAY TYPICAL MULTI-LANE, TWO-WAY PAVEMENT 4' min. 4: min,
30° . ‘' max.
WITH OR WITHOUT SHOULDERS MARKINGS THROUGH INTERSECTIONS STOP LINES
Width: 12" min.
y Edge of Pavement 20 g\;gbl\gg(‘fn 24" max.
Shoulder width exists —‘ 24" EDGII-II LINI:I .
may vary (typ.) 3 to 12--...| I... I.._.| 4" Solid White
12"
4" Yell 4" Solid White t . 10" min. - 3 10 12" f= | CENTERL INE
St GRS e T pans RS FiAAATATAVAY RGN
1 —_— 6" min.—le Length: 10
' - ||=o'l I|=| [—] |=|4 / _ (typ.) Gap: 30
=> 4" Solid_ _/ 4" Solid White ' 4" solia—# f For posted speed on road For posted speed on road OPTIONAL
Yellow Line Edge Line — Yellow Line being marked equal to or being marked equal to or 4" solid
3 less than 40 MPH. greater than 45 MPH. Yellow |ine
houlder width
on approaches to
may vary (typ) intersections
- Y|ELD L|NES Minimum Requirements (500" min.) Minimum Requirements
Two LANE Two wAY ROADWAY -FcIJrIEdgeIine; Traveled for Centerlines without
WlTH OR WlTHOUT SHOULDERS Way Width 220’ Edgel ines Pavement
Width 16's W< 20’
Pavement Edgej
\4" Solid White 4" White Lane Line <:| NOTES GU'DE FOR PLACEMENT OF STOP LlNES.
Edge Line N EDGE LINE & CENTERLINE
4" Solid Yellow 30’ 10° 4" Soli <:‘ 1. Where divided highways are separated by median widths Based on Traveled Way ond Pavement Widths
Edge Line ~ ﬁeg; 2 Ye,,gw'fine at the median opening itself of 30 feet or more, median for Undivided Highways
ore — openings shall be signed as two separate intersections.
Taper N 10" min. - Each medion opening has two width measurements, with one A Traffi
. I 5 < 12" max. v vvvv measurement for each approach. The norrow mediZ:n width will ;’ s_raafe}ff
881.;.220| 8" Solid '62 .E be the controll ing width to determine if signs are required. ITexas DepartmentofTransportaﬁon SDtIaVIIIZIgl",d
8" White | White Line 2= TAAAAA D Yield signs are the typical intersection control. Stop signs
Extension | See note 3 = are optional as determined by the Engineer.
s = j tag: min. Yield 2. Install medi tripi (doub| I terl d
= £ d ie . Install median striping (double yellow centerlines an
— | ﬁﬁ'é' (:oge Triangles — stop bars/yield triangles) when a 50’ or greater median TYP[CAL STANDARD
4" Solid Yellow | Storage stop/yield centerline can be placed. Stop bars shall only be used
Edge Line T Deceleration | line with stop signs. Yield traingles shall only be used with PAVEMENT MARKINGS
. '=' — T — — yield signS.
éd Soll_!d White '::> White Lane Line
g9e LIne™— 3. Length of turn bays, including taper, deceleration, and PM (1) _20
storage lengths shall be as shown on the plans or as
directed by the Engineer. FLe: pml-20.dgn DN [ex: [ow: [ox:
(©T1xD0T November 1978 CONT | SECT JoB HIGHWAY
8-95 3-03"VIsION® om2| B 002 THNYO
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DISCLAIMER:

REFLECTIVE RAISED PAVEMENT MARKERS
FOR VEHICLE POSITIONING GUIDANCE

MATERIAL SPECIFICATIONS

No warranty of any

y

Type I1-A-A

—/

80’

See Detail A See Detail B

| 40’

CENTERLINE FOR ALL TWO LANE ROADWAYS

TxDOT assumes no responsibility for the conversion

Center| ine\

Continuous two-way left turn lane

Symmetrical around centerline

— a — a — a — a —— a
| 40 | 40 | 40° |
® I T T 1
— a —— —— a

PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
TRAFFIC PAINT DMS-8200
HOT APPLIED THERMOPLASTIC DMS-8220
PERMANENT PREFABRICATED PAVEMENT MARKINGS| DMS-8240

A1l pavement marking materials shall meet the
required Departmental Material Specifications
as specified by the plans.

30° |
1

FILE: DOSUMENZ\RRMBIRE3\Desktop\Signing & Pavement Markings Standards\pm2-Zj.dBhs stondard to other formats or for incorrect results or damages resulting from its use.

\I\

REFLECTORIZED PROF ILE
PATTERN DETAIL

USING REFLECTIVE PROFILE PAVEMENT MARKINGS

300 to 500 mil

BROKEN LANE LINE

the stripes.

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

_:-‘_; — \I:I -
ns- ﬁ > Type I-C ! B0’ !
g <:| I:l,/Type I-C AA . R
g e Lonn " see Derail C CENTERLINE AND LANE LINES FOR TWO-WAY LEFT TURN LANE ;
) ype -A- < :
g / . - . %\
3 v i ] Fs%effl__ec’ror ized
00 o ] G urface
fg’ |:‘(> | 80’ \|/ |:\l> Type I-C or 1I-C-R
a3 | | / Type I (Top View)
gg o — — a] — — o — — — — =] — — o —
§§ |:‘l> |:\l> Type I-C or II1-C-R
.'uf: — n/:| — o — —— o — 3 2
CENTERLINE & LANE LINES 3 | B0 | §
o8 FOR FOUR LANE TWO-WAY HIGHWAYS - 3 .
:g Type II-A-Af\ Type T1-A-A - -~ B %;
zi EEEEEEEEEEEEEEEERE R :[4" — — kReflec-rorized
S S ¥ A N LANE LINES FOR ONE-WAY ROADWAY (NON-FREEWAY FACILITIES) | surfoce
'E . gu —L \ﬂ :[4" 3-4" Raised pavement markers Type I[-C-R shall have clear face Type 11 (Top View)
1"-4 — I | 1"-4" " L toward normal traffic and red face toward wrong-way traffic.
c1 N e /-
v Type 11-A-A 1v-2" 350 max-
25% min
DETAIL "A" DETAIL "B" DETAIL "C" >
0 GO {ﬁ\ O 0 0 0 0 0 0 0 § 0 0 0 0 0 0 0 @ @ 0 § 6 0 0 @ 0 0 0 0 0 0 0§ 0 0 0 @ GENERAL NOTES SSS%%J/ \‘AdheS‘Ve
CENTER OR EDGE LINE .y g
% _-I I‘_12 t 1. All raised pavement markers placed in broken |ines w
00 ojlo_aoJ 0 0 0 0 0 M0 0 0 0 0 @ 0 60 6 0 shall be placed in line with ond midwoy between

RAISED PAVEMENT MARKERS

=t

I Texas Department of Transportation

Traffic
Safety
Division
Standard

POSITION GUIDANCE USING

s | 12"+ 1" I st Vo in height
p U] 3, ;/ID ) OR (|:|6" |:| ):iz RAISED MARKERS
by 4" 4"+ 7" . .
M > 1o 3"__| |‘/ y A quick field check for the thickness RELECTORIZED PROFILE
" U AL Rl MARK INGS

rrer m mum rrers.
§ quarrters To a maximu eilg (o] quartrers PM(2) _20
- 4" EDGE LINE, OPTIONAL 6" EDGE FILE: pm2-20. dgn DN: ‘cx: ‘DW: ‘cx:
-3 CENTER LINE LINE, CENTER LINE NOTE ©TxDOT April 1977 CONT |sECT Jo8 HIGHNAY
. OR LANE LINE OR LANE LINE 4-92 2-1p EVIstons 002 B 082 THWYQ
w Pr_'ofi le markings shal ! r_TOT be placed on roadways 5-00 2-12 DIST COUNTY SHEET NO.
3 with a posted speed Iimit of 45 MPH or less. 8-00 6-20 PSP HUDSPE TH 92
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DISCLAIMER:

GENERAL NOTES

1. Rumble strips ond profile markings shall not be placed on
roadways with o posted speed |imit of 45 MPH or less.

2. Milled rumble strips are preferred when adequate pavement
depth is available. If pavement thickness is less than
Physical 2 inches, milled rumble strips shall not be used. Rumble

gore ;}IHIII strips shall not be milled or depressed into bridge decks.

250 Varies 2507

<;ED Min. Min.

\Zgz:icol
I T
<5 <> >

<:?j <5> <£> <:?j Texturing

3. Use Standord Sheet PM(2) for positioning, dimensioning, and
spacing of all reflective raised pavement markers, pavement
<:3:] markings, and profile markings.

No warranty of any

TxDOT assumes no responsibility for the conversion

See the table below for determining what options may be used
for edgeline rumble strips.

WHEN INSTALLING MILLED DEPRESSION EDGEL INE RUMBLE STRIPS:

COCCCCCCCCCCCCE T EEEEEEEE DR, fECEEEEEEE R, fEEECEEEEEEEEEEECEEEEEECEEEEEEECEEECEEEEEEEEEEECEEECEEECEEE R EEECEEEC LT T 5. See dimensions for miifiled rumble strips. Other shopes and
dimensions may be used if approved by the Traffic Operations
Division.

TYPICAL RUMBLE STRIP PLACEMENT AT EXIT AND ENTRANCE RAMPS

6. Pavement markings can be applied over milled shoulder rumble
strips to create an edgeline rumble stripe.

7. Breaks in edgeline rumble strips shall occur at least
50 feet and no more than 150 feet in advance of bridges,
raoilroad crossings, intersections and driveways with high usage
of large trucks when installed on conventional highways.

thdge of 8. Rumble strips shall not be ploced ocross exit or entrance
7" §v pavement ramps, acceleration and deceleration lanes, crossovers, gore
areas or intersections with other roadways.

Edge of
7" 5" pavement

Edge of Edge of /2"
pavement 7n 5" pavement

Min
from

edge of
pavement

/2

2
”

9. Consideration should be given to noise levels when edgeline
rumble strips are installed near residential areas, schools,
churches, etc. A minimum of 3/8 inches depth of milled
rumble strip may be considered in these areas.

See shoulder
width table

10. On roadways with high bicycle activity, consideration should
be given before the installation of edgeline rumble strips.
_Y Things to consider include size of rumble strips, rumble
strip material and location of rumble strips on the shoulder.
I1f the designer determines that gaops are needed in the rumble
] strips due to bicycle use of the road, then follow the requirement
t, shown in FHWA Technical Advisory T5040.39, or latest version.
t, . Edgeline A detail of the spacing shall be included in the plans.
Edgeline See Note 3

See Note 3 .
PLAN VIEW WHEN INSTALLING RAISED OR PROFILE EDGELINE RUMBLE STRIPS:

¥ This distonce may vary ¥ This distance may vary 1
based on width of shoulder based on width of shoulder )

See shoulder
width table
Min

16"

See shoulder
width table

I_'l.-
:EZI
N
See shoulder

width table

8"

* 8"-16"

Min.|

PLAN VIEW T—Ed I PLAN VIEW L:d K
SegeNc';?: 3 SegeNcl;:z 3 PLAN VIEW

- 4"

Raised rumble strips consisting of non-reflective raised

traffic buttons may be used. Non-reflective raised traffic

700+ 172" buttons can be affixed to asphalt or concrete with bitumen
- 7" 1/2M 70 (e 172" 77t 172" or adhesives, as per the manufacturer’s recommendations.

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

kind is made by TxDOT for any purpose whatsoever.

to the pavement marking delineating the edgeline when
used gs @ rumble strip. The color of the button should
match the color of the adjacent edgeline marking (white
or yellow). The buttons will be paid for under Item 672,
1/2" Typ. 172" Typ. - "Raised Pavement Markers." Non-reflective traffic buttons
5,8 Mox L= > 1/2" Typ. 172" Typ. must meet the requirements of DMS-4300.

5/8" Max. 5/8" Mox. 5/8" Max.

R=12" tMox. )\J R=12" (Max. )KJ R=12" (Max. ) R=12" Max 12. Non-reflective traffic buttons shall be ploced adjacent

Ay

—

13. Non-reflective traffic buttons shall not be ploced across
exit or entrance ramps, occeleration and deceleration lanes,

PROFILE VIEW PROFILE VIEW PROFILE VIEW crossovers, gore areas or intersections with other roadways.

OPTION 1 OPTION 2 P ETYYEEE M’ 14, Breaks in edgeline rumble strips using raised traffic buttons
OPTION 3 OPTION 4 shall occur ot least 50 feet ond no more thon 150 feet

in advance of bridges, railrood crossing, intersections and

driveways with high usage of large trucks when installed on

CONTINUOUS MILLED CONTINUOUS MILLED CONTINUOUS MILLED conventional highways.
DEPRESSIONS DEPRESSIONS DEPRESSIONS CON;éggggglgééLED 15. The minimum distance between the edgeline and the buttons

(Rumb | Stri ) (Rumb | Stri ) should be used if the shoulder is less than 8 feet in width.
umble ripes umble ripes (Rumble Strips) .

P P p (Rumble Strips) 16. Raised profile thermoplastic markings used as edgel ines
may substitute for buttons.

=t Operatie
- i - erations
4" 60" + 172" Non-reflective P

T—T—ﬂ See Note 3 ;Oiiggs*iogﬁg I Texas Department of Transportation s”,;",’,ﬁ,’;’i’d
u w
4 4" or 6"

O O | O i i EDGEL INE RUMBLE STRIPS

4" Min.
8" Max

| | . | — 0 0 a | SHOULDER WIDTH TABLE ON FREEWAYS

GREATER THAN
EQUAL TO OR > FEET EQUAL TO OR AND

LESS THAN GREATER THAN
< < et AR DIVIDED HIGHWAYS

PLAN VIEW PLAN VIEW Option 1, 5 0r 6 | Option 1, 2, 3, | Option 2, 4, RS(1)-13

9:45:12 AM

OPTION 5 OPTION 6 5 or 6 5 OR 6 FILE: rs(1)-13.dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT

@©TxDOT April 2006 CONT | SECT JoB HIGHWAY

RAISED EDGELINE RUMBLE STRIPS PROF ILE EDGEL INE MARKINGS 0002 08| 062 IH 10

DIST COUNTY SHEET NO.
10-13
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1.SITE OR PROJECT DESCRIPTION:

NATURE OF THE CONSTRUCTION ACTIVITY: SEE TITLE SHEET

POTENTIAL POLLUTANTS AND SOURCES:
SedIment laden storm water Storm water conveyance over disturbed areas

Fuels, oils, and lubricants Construction vehicles and storage areas

Construction debrls and waste Various construction activities

Sanitary waste Restroom facllltles

Trash Construction site and Receptacles

SEQUENCE OF ACTIVITIES THAT WILL DISTURB SOILS:
1. Flex base repalr

2. MBGF

3.ITS Poles, cabinets, boxes

4. Conduit bore/trend

5. drlll shafts

6.

7.

AREAS:
TOTAL AREA OF PROJECT: 23.12 ACRES

TOTAL AREA OF DISTURBANCE: 0.17 ACRES

TOTAL AREA OFF-SITE: 0.00

WEIGHTED RUNOFF COEFFICIENT (BEFORE AND AFTER CONSTRUCTION): NA

GENERAL LOCATION MAP: SEE TITLE SHEET

THE LOCATION AND DESCRIPTION OF CONCRETE AND ASPHALT PLANTS:
Supporting Concrete Plant Facllitles shall be located off site.

NAME OF RECEIVING WATERS:

401 WATER QUALITY CERTIFICATION: YES NO_ X

2.BEST MANAGEMENT PRACTICES (BMPs):

EROSION AND SEDIMENT CONTROLS: Erosion and sediment controls have been designed to
retain sediment on-site.Controls shall be utilized to reduce off site transport of suspended sediments
ond pollutonts if it is necessary to pump water from the site.Control measures shall be installed per
specifications or s directed. Sediment must be removed from controls per

monufacturers recommendations,but no later than the time that design capacity has been reduced by 50%.
If sediment escapes the site, accumulations will be removed to minimize further negative effects.
Controls will be developed to limit the off site tronsportation of litter, construction debris, and
construction materials.

INTERIM(CINT), PERMANENT (PER), AND 401 CERTIFICATION BMP'S:

EROSION CONTROLS: 401 INT per| SEDIMENT CONTROLS: 201 INT PER
O Compaction & Tracking of slopes— _ _ 3 snt Fence —_ =
O piversion Dike — — —|0O Rock Berm _ - —
O Preserve £ xIsting Vegetation _ _ _ |0 Buffer zones —
O3 soit stabitization — — _ |3 vegetative Fitter Sirips — — _
O Permanent Vegetation _ _ _ |8 pitch Block —
DX No Erosion Controls are Required. DX No Sediment Controls are Required.

POST CONSTRUCTION TSS CONTROL (401 CERTIFICATION ONLY):

O Grassy Swales
O vegetative Fiiter Strips
B wo Post Construction TSS Control Required.

ad Vegetation Lined Dralnage Ditch
O Retention/Irrigation
O Eroston Control Compost

The EI Paso District of the Texas Department ofTransportation uses Site-Manager, a computer based
construction record-keeping system. Documentation descriping groding activities, femporary or
permonent cessotion of construction,ond stabilization measures is a part of this system and is
incorporated by reference into this SWPPP,

5.0THER CONTROLS:

OFF-SITE VEHICLE TRACKING OF SEDIMENTS AND THE GENERATION OF DUST: The
off site vehicle tracking of sediments shall be minimized by removal of excess dirt from the rood and
ot entrances to the work site. The generation of dust will be minimized as

directed by the Project Engineer by dampening haul roads and covering haul trucks with a tarpaulin.

CONSTRUCTION AND WASTE MATERIALS: The contractor will maintain a clean, orderly
construction site.Construction waste including trash, rubble, scrap and vegetation shall be disposed
of in lidded dumpsters or in @ monner approved by the Project Engineer. Disposal methods must meet
Federal, Stote, ond Local waste management guidelines. No construction woste will be buried or burned
on site. Spoils disposal, material storoge, and materials resulting from the destruction of existing
roads and structures shall be stored in oreas designated by the Project Engineer and protected from
run-off. All waterways shall be cleared of temporary embankment, temporary bridges,matting, false work,
piling, debris, or other obstructions placed during construction operations, that are not part of the
finished work, as soon as practicable.All excess soil generated by the construction will be collected
and disposed of by the contractor. Disposal oreas, stockpiles, and houl roads shall be constructed
in o monner that will minimize and control the amount of sediment that may enter receiving waters.
Disposal areas shall not be located in any wetland, water body, or stream bed.

POLLUTANT SOURCES FROM AREAS OTHER THAN CONSTRUCTION: Staging areos and
vehicle maintenance areas shall be located and constructed in a manner to minimize the runoff of
pollutonts., [f potential pollutant sources are identified ofter the start of construction, controls
ond measures shall be implemented as directed by the Project Engineer.

5.0THER CONTROLS (CONT):

DEDICATED ASPHALT PLANTS: Asphalt or asphaltic material for this project will be produced
off site.[f the project requires o dedicated asphalt plant and the plant within 1 mile of the project
limits it will be considered an off site PSL. Consideration shall be given to on site plant ond
storage focilities ond measures implemented as directed by the Project Engineer.

DEDICATED CONCRETE PLANTS: Cement or Concrete material for this project will be produced
off site. [f the project requires o dedicoted concrete plant and the plont is within 1 mile of the
project Iimits it will be considered an off site PSL. Consideration shall be given to on site plant
ond storoge facilities ond measures implemented as directed by the Project Engineer. Concrete trucks
shall be wosted or washed out in locotions designated by the Project Engineer. The locations shall
be protected by a berm sufficient to contain all waste and wash water.Wosh water shall not be al lowed
to enter ony storm drainoge system or waterway. The residual material ond contaminated soil shall be
collected ond disposed of in accordonce with Federal, State, ond Local quidelines. Stoging areas ond
vehicle maintenance areas shall be located and constructed in o monner to minimize the runoff of
pol lutants.

HAZARDOUS MATERIALS AND SPILL REPORTING: The contractor shall take appropriate
measures to prevent, minimize, ond control the spillage or leckoge of hazardous moterials and any
ossociated wastes on site ond in maintenance ond stoging oreas. hozardous materials sholl include but
are not limited fo paints, acids, solvents, asphalt products, chemical additives, curing compounds,
oils, fuels, ond lubricants. Hazardous materials shall not be stored, accumuloted, or transported in
open contginers subject to precipitation or spilloge, but shall be stored,occumulated, or transported
in closed containers of the type recommended by the manufacturer. I[n the event of a spill the Project
Engineer should be contacted immediately.All spills shall be immediately cleaned and any contaminoted
soil removed and disposed of in accordance with Local, State, and Federal lows. Fuel tanks shall be
protected by @ secondary containment, such as a lined berm, copable of containing 1.5 times the
capacity of the tank, or as opproved by the Project Engineer.

OFF SITE PSLs: Al'l off site project specific locations including dedicated asphalt plants,
concrete plonts, or wutility installations, required by the contractor, are the controctor's
responsibility. The contractor shall secure all permits required by local, state, or federal lows for
off site PSLs. The contractor shall provide diagrams ond areos of disturbance for all PSL's within |
mile of the project.

SANITARY FACILITIES:AIll sonitary or septic wastes that are generated onsite shall be treated
and disposed of in accordonce with state and local regulations. Raw sewage or septage shall not be
discharged or buried on site. Precaution shall be taken to prevent illicit discharges to storm water.
Licensed waste management contractors shall be required to dispose of sanitary waste. Porta johns will
be required for the construction site or as directed by the Project Engineer.

VELOCITY DISSIPATION DEVICES: Velocity dissipation devices shall be placed at discharge
locations and along the length of any outfall channel as shown in the plans or as directed by the
Project Engineer to provide a non-erosive flow velocity from the structure to @ watercourse so that
the natural physical and biological characteristics and functions are maintained and protected.

T.MAINTENANCE? control measures shall be properly installed according to specifications.
If inspections or other information indicates @ control has been installed, used, or is performing
inadequately, the contractor must replace or modify the control as soon as practicable after discovery.
Control measures shall be maintained in effective operating condition. 1f inspections determine that
BMPs are not operating effectively maintenonce will be performed os necessary to continue the
effectiveness of the controls. Maintenance must be accomplished as soon as practicable. Controls
odjacent to creeks, culverts, bridges, ond woter crossings shall have priority. Controls thot have
been disobled, run over, removed, or otherwise rendered ineffective must be corrected immediately
upon discovery.

8. INSPECTION OF CONTROLS: A TxDOT inspector will inspect disturbed areas of the
site that have not been finally stobilized, areas used for storage of materials that ore exposed to
precipitation, and structural controls for evidence of, or the potential for, pollutants entering the
drainage system. Sediment and erosion controls measures identified in the SWP3 will be inspected to
ensure that they are operating correctly. Locations where vehicles enter or exit the site will be
inspected for evidence of off-site vehicle tracking.

9. NON-STORM WATER COMPONENTS2 1he contractor shall be required to implement
appropriate pollution prevention controls and measures for all eligible non-storm water components of
the discharge as approved ond directed by the Project Engineer.

o TxDOT STORM WATER POLLUTION
-,1«_',..----------‘7.)(‘4}\\‘. PREVENTION PLAN (SWP3)
________ * A (SOIL DISTURBANCE LESS THAN 1 ACRE)

- MRiCRYT SKENT Y ®
o 4
() 108338 <§;’ T Tescs Owortoent o Tronspocotion
N imeRas” ©2022
‘\\IQQ‘&KE" T SHEET
BV No: NO.
’N\QM J;au PE. 7/8/2022 6 94
STATE S COUNTY
TEXAS ELP HUDSPETH
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