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I. GENERAL

IX. TRAFFIC STANDARDS

TITLE SHEET
INDEX OF SHEETS 52 * TYPICAL STANDARD PAVEMENT MARKINGS - PM-20 (HOU DIST)
TYPICAL SECTIONS 53 * POSITION GUIDANCE USING RAISED MARKERS RELECTORIZED PROFILE MARKINGS - PM(2)-20
GENERAL NOTES 54 - 56 * TYPICAL SIGN REQUIREMENTS; TSR(3)-13, (4)-13 & (5)-13
ESTIMATE & QUANTITY SHEET 57 * SIGN MOUNTING DETAILS SMALL ROADSIDE SIGNS GENERAL NOTES & DETAILS; SMD(GEN)-08
SUMMARY OF ROADWAY QUANTITIES 58 - 59  * SIGN MOUNTING DETAILS SMALL ROADSIDE SIGNS TRIANGULAR SLIPBASE SYSTEM
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US 290 SURVEY CONTROL INDEX SHEET 69 * TEMPORARY EROSION, SEDIMENT AND WATER POLLUTION CONTROL MEASURES; EC(1)-16
US 290 SURVEY CONTROL INDEX DATA SHEET 70 * TEMPORARY EROSION SEDIMENT AND WATER POLLUTION CONTROL MEASURES,
US 290 SURVEY CONTROL POINTS ROCK FILTER DAMS; EC(2)-16
HORIZONTAL ALIGNMENT DATA 71 * FERTILIZER, SEED, SOD, STRAW, COMPOST, AND WATER (HOU DIST)
DEMOLITION AT ROADWAY LAYOUT
DEMOLITION AT BRIDGE LAYOUT
ROADWAY PLAN LAYOUT
ROADWAY AT CULVERT LAYOUT * STANDARDS
BOX CULVERT LAYOUT
BOX CULVERT CROSS-SECTION LAYOUT NI

SR OF e
P
V. ROADWAY STANDARDS F * 0
EXCAVATION AND BACKFILL DIAGRAMS - E&BD (HOU DIST) ?___E_S!-Z_A_T_A__(_B_-_,_K_WA,T__E,R,_;
CONCRETE WINGWALLS WITH PARALLEL WINGS FOR BOX CULVERTS; TYP PW1 AND PW2 - PW ';' a 95758 ;’
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AN
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SINGLE GUARDRAIL TERMINAL - MSKT-MASH-TL-3 - SGT(12S)31-18
TL-2 SHORT RADIUS GUARDRAIL - MASH COMPLIANT - SRG(TL-2)-21
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I
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L DITCH
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B GRIMES
|
24'PROP. 2"TY.D-GR HMA(SQ) TY-D(SAC-A)PG70-22 14. 4" MAX. |
24° PROP.CEMENT TRT. (NEW BASE) (12"} (ITEM 275) 13" USUAL /}?
1 o
12° 12°

BLOCK SODDING(ITEM 162)
FERTILIZER(ITEM 166)

22'LIMITS OF REMOV.EXIST.ACP(2")

VEGETATIVE WATERING (ITEM 168)

TRAFFIC RAIL

REMOV. EXIST. FLEXBASE (6"USUAL)

11" USUAL |

11"USUAL

(TYPE T631LS)

USUAL

g3

42 MAX

PROP. ELEV.=211.89"

FERTILIZER(ITEM 166}
VEGETATIVE WATERING

TRAFFIC RAIL

14" -2"

14° -2"

J'—I | —
_ 4'-6" 18 -0"USUAL LIMITS OF PROP. 4'-6" _|
'MAX. PROP! EMBANKMENT (F INAL) {DENS CONT) MAX. PROP

CEMENT (TY C) (ITEM 132) CEMENT
STAB. BKFL. STAB. BKFL.
(ITEM 400) | (ITEM 400)

28’ -4"MAX.LIMITS OF

PROP. EXCAVATION(ITEM 132)

PROPOSED TYPICAL SECTION

PROPOSED TYPICAL SECTION - SEE SHEETS 37-38

STA.6+14.95 TO STA.6+28.00

11°USUAL PROP. |§
BLOCK SODDING

(ITEM 162) I

|
(ITEM 168)

|
(TYPE T631LS)

PROP. ELEV.=211.99"

PROP. CONCRETE WINGWALLS(TY PW-1) (H=6")

SEE STANDARD "CONCRETE WINGWALLS WITH
PARALLEL WINGS FOR BOX CULVERTS
TYPES PW-1 AND PW-2" FOR DETAILS

STA.6+28.00 TO STA.6+47.17
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Project Number: RMC 6385-17-001
County: HARRIS Control: 6385-17-001

Highway: US 290

GENERAL NOTES:
Supervision:
This project will be managed by, and request for payment addressed to:

Robert Henry

West Harris Maintenance Supervisor
14838 Northwest Freeway

Houston, Texas 77040

(713) 934-5900

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

Hamoon Bahrami, P.E. Hamoon.Bahrami@txdot.gov
Brett McLeod, P.E. Brett. McLeod@txdot.gov

Contractor questions will be accepted through email, phone, and in person by the above
individuals. Contractor questions will be reviewed by the Area Engineer or Assistant Area
Engineer. Once a response is developed, it will be posted to TxDOT’s Public FTP at the
following address:

https://ftp.dot.state.tx.us/pub/txdot-info/Pre-Letting%20R esponses/

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, and
CCSJ/Project Name.

This is a Routine Maintenance Site Specific contract.
This is a 60 working day project.

All verbal notifications to begin physical work will be documented by the TxDOT project
manager in the project’s diary and followed up with an e-mail or other written communication to
the Contractor.

Please contact Mr. Robert Henry, West Harris Maintenance Supervisor at (713) 934-5900, to
arrange for a site visit.

The Contractor will begin call out work within the required time for each work order. Work
orders are expected to be completed per the contract plans within the number of days allowed for
each work order. All call out work orders will have a begin date and number of working days.
The Contractor will begin work within 48 hours of notification for routine call outs, unless

General Notes

Project Number: RMC 6385-17-001 Sheet 6
County: HARRIS Control: 6385-17-001

Highway: US 290

otherwise approved by the Engineer. Work will be completed within the required number of
working days. The Contractor will begin work within 4 hours of notification for emergency call
outs and complete within 48 hours, unless otherwise approved by the Engineer. Failure to begin
work within the required time and proceed to completion within the required time will result in
the assessment of liquidated damages.

Notify TxDOT’s representative by 7:30 a.m., when scheduled work is cancelled for any reason.

If fixed features require, the governing slopes shown may vary between the limits shown and to
the extent determined by the Engineer.

Notify the Engineer immediately if discrepancies are discovered in the horizontal control or the
benchmark data.

References to manufacturer’s trade name or catalog numbers are for the purpose of identification
only. Similar materials from other manufacturers are permitted if they are of equal quality,
comply with the specifications for this project, and are approved, except for roadway
illumination, electrical, and traffic signal items.

The cost for materials, labor, and incidentals to provide for traffic across the roadway and for
ingress and egress to private property in accordance with Section 7.2.4 of the standard
specifications is subsidiary to the various bid items. Restore access roadways to their original
condition upon completing construction.

Grade street intersections and median openings for surface drainage.

If a foundation is to be placed where a riprap surface or an asphalt concrete surface presently
exists, use caution in breaking out the existing surface for placement. Break out no greater area
than is required to place the foundation. After placing the foundation, wrap the periphery with
0.5 in. pre-molded mastic expansion joint. Then replace the remaining portion of the broken out
surface with Class A or Class C concrete or cold mix asphalt concrete to the exact slope, pattern,
and thickness of the existing riprap or asphalt. Payment for breaking out the existing surface,
wrapping the foundation, and replacing the surface is subsidiary to the various bid items.

Furnish aluminum Type A signs instead of plywood signs for signs shown on the Summary of
Small Signs sheet.

Stencil the National Bridge Inventory (NBI) number on each existing bridge shown on these
plans. The NBI number is shown above the title block for each bridge layout.

Clearly mark or highlight on the shop drawings, the items being furnished for this project.
Submit required shop drawings in accordance with the shop drawing distribution list shown in
the note for Item 5 for review and distribution.

Tolls incurred by the Contractor are incidental to the various bid items.

General Notes



Project Number: RMC 6385-17-001
County: HARRIS Control: 6385-17-001

Highway: US 290

Procure permits and licenses, which are to be issued by the City, County, or Municipal Utility
District.

Make requests for additional soil information for this project at the Area Engineer’s office.
General: Site Management

Do not mix or store materials, or store or repair equipment, on top of concrete pavement or
bridge decks unless authorized by the Engineer. Permission will be granted to store materials on
surfaces if no damage or discoloration will result.

Personal vehicles of employees are not permitted to park within the right of way, including
sections closed to public traffic. Employees may park on the right of way at the Contractor’s
office, equipment, and materials storage yard sites.

Assume ownership of debris and dispose of at an approved location. Do not dispose of debris on
private property unless approved in writing by the District Engineer.

Control the dust caused by construction operations. For sweeping the base material in
preparation for laying asphalt and for sweeping the finished concrete pavement, use one of the
following types of sweepers or approved equal:

Tricycle Type Truck Type - 4 Wheel
Wayne Series 900 M-B Cruiser 11
Elgin White Wing Wayne Model 945

Elgin Pelican Mobile TE-3
Mobile TE-4
Murphy 4042

General: Traffic Control and Construction

When design details are not shown on the plans, provide signs and arrows conforming to the
latest “Standard Highway Sign Designs for Texas” manual.

Existing pavement markings removed or damaged by more than 20 ft. will be replaced with

temporary striping. Temporary striping shall be paint based unless otherwise directed by the
engineer. This work will be considered incidental to the item of work.

General Notes

Project Number: RMC 6385-17-001 Sheet 6A
County: HARRIS Control: 6385-17-001

Highway: US 290

General: Utilities

Consider the locations of underground utilities depicted in the plans as approximate and employ
responsible care to avoid damaging utility facilities. Depending upon scope and magnitude of
planned construction activities, advanced field confirmation by the utility owner or operator may
be prudent. Where possible, protect and preserve permanent signs, markers, and designations of
underground facilities.

If the Contractor damages or causes damage (breaks, leaks, nicks, dents, gouges, etc.) to the
utility, contact the utility facility owner or operator immediately.

Be aware that an operational Computerized Transportation Management System (CTMS) exists
within the limits of this project and that the system must remain operational throughout
construction. If the Contractor damages or causes damage to this system, repair such damage
within 8 hours of occurrence at no cost to the Department. In the event of system damage, notify
the Director of Traffic Management Systems at 713-881-3283 within one hour of occurrence.
Failure of the Contractor to repair damage to the main fiber optic cable and CCTV cable trunk
lines, which convey all corridor information to TranStar, will result in the Contractor being billed
for the full cost of emergency repairs.

At least 72 hours before starting work, make arrangements for locating existing Department-
owned above ground and underground fiber optic, communications, power, illumination, and
traffic signal cabling and conduit. Do this by calling the Department’s Houston District Traffic
Signal Operations Office at 713-802-5662, or by e-mailing the Department’s Houston District
Traffic Signal Operations Office at locaterequest@txdot.gov, to schedule marking of
underground lines on the ground. Use caution if working in these areas to avoid damaging or
interfering with existing facilities.

Notify the Engineer at least 48 hours before constructing junction boxes at storm drain and utility
intersections.

Install or remove poles and luminaires located near overhead or underground electrical lines
using established industry and utility safety practices. Consult the appropriate utility company
before beginning such work

If overhead or underground power lines need to be de-energized, contact the electrical service
provider to perform this work. Costs associated with de-energizing the power lines or other
protective measures required are at no expense to the Department.

If working near power lines, comply with the appropriate sections of Texas State Law and
Federal Regulations relating to the type of work involved.

If working near power lines, comply with the appropriate sections of Texas State Law and
Federal Regulations relating to the type of work involved.

General Notes



Project Number: RMC 6385-17-001

County: HARRIS

Highway: US 290

Control: 6385-17-001

Perform electrical work in conformance with the National Electrical Code (NEC) and
Department’s standard sheets.

Before beginning any underground work, notify the City of Houston’s Chief Inspector, Public
Works and Engineering, to establish the locations of any existing electrical systems for lighting

facilities within the limits of this project.

Item 5: Control of Work

Before contract letting, cross-section data for this project will be available to the prospective
bidders in PDF format on the Department’s Houston District website located at:

https://ftp.dot.state.tx.us/pub/txdot-info/Pre-

Letting%20Responses/Houston%20District/Construction%20Projects/

The cross-section data provided above is for non-construction purposes only and it is the

responsibility of the prospective bidder to validate the data with the appropriate plans,
specifications, and estimates for the projects.

Submit shop drawings electronically for the fabrication of items as documented in Table 1
below. Information and requirements for electronic submittals can be viewed in the “Guide to
Electronic Shop Drawing Submittal” which can be accessed through the following web link,
ftp:/ftp.dot.state.tx.us/pub/txdot-info/library/pubs/bus/bridge/e_submit guide.pdf.

References to 11 in. x 17 in. sheets in individual specifications for structural items imply

electronic CAD sheets.
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Table 1

2014 Construction Specification Required Shop/Working Drawing Submittals - TXDOT Generated Plans
Spec ) Approval Contfactor/ o Shop_or
Submittal . Fabricator | Reviewing | Working

Item Product R . Required .
No.'s equired (YIN) P.E. S_eal Party Drawing
Required (Note 1)

7.16.1&.2 | Construction Load Analyses Y Y Y B WD

Excavation and Backfill for

400 Structures (cofferdams) Y N Y A WD

403 Temporary Special Shoring Y N Y C WD

420 Formwork/Falsework Y N Y A WD

423 Retaining Walls, (calcs req'd.) Y Y Y C SD

495 Optional Design Calculations v Y Y B SD

(Prstrs Bms)

425 Prestr Concr Sheet Piling Y Y N B SD

425 Prestr Concr Beams Y Y N B SD

425 Prestr Concr Bent Y Y N B SD

426 Post Tension Details Y Y N B SD

434 Elastomeric Bearing Pads (All) Y Y N B SD

441 Bridge Protective Assembly Y Y N B SD

General Notes

441 Misc Ste'el (various steel v Y N B sD
assemblies)
441 Steel Pedestals (bridge raising) Y Y N B SD
441 Steel Bearings Y Y N B SD
441 Steel Bent Y Y N B SD
441 Steel Diaphragms Y Y N B SD
441 Steel Finger Joint Y Y N B SD
441 Steel Plate Girder Y Y N B SD
441 Steel Tub-Girders Y Y N B SD
441 Erection Plans, including Falsework Y N Y A WD
449 Sign Structure Anchor Bolts Y Y N T SD
450 Railing Y Y N A SD
462 Concrete Box Culvert Y Y N C SD
462 Conprete Box Culvert (Alternate v Y v B sD
Designs Only,calcs reqd.)
Reinforced Concrete Pipe (Jack
464 and Bore only; ONLY when Y Y Y A SD
requested)
465 Pre-cast Junction Boxes, Grates, v v N A sSD
and Inlets
Pre-cast Junction Boxes, Grates,
465 and Inlets (Alternate Designs Only, Y Y Y B SD
calcs req'd.)
466 Pre-cast Headwalls and Wingwalls Y Y N A SD
467 Pre-cast Safety End Treatments Y Y N A SD
495 Raising Existing Structure (calcs Y Y Y B SD
reqd.)
Roadway lllumination Supports
610 (Non-Standard only, calcs reqd.) Y Y Y BRG SD
613 High Mast lllumination Poles (Non- v v v BRG sSD
standard only, calcs reqd.)
627 Treated Timber Poles Y Y N T SD
Special Non-Standard Supports
644 (Bridge Mounts, Barrier Mounts, Y Y Y T SD
Etc.)
647 Large Roadside Sign Supports Y Y Y T SD
650 Cantilever Sign. Structure Supports v v Y T sSD
- Alternate Design Calcs.
650 Sign Structures Y Y N T SD
630 Iqstallation of Highway Traffic v Y N T sD
Signals
682 Vehicle and Pedestrian Signal v v N T )
Heads
684 Traffic Signal Cables Y Y N T SD
685 Roadsidg Flashing Beacon v v N T sD
Assemblies
Traffic Signal Pole Assemblies
686 | (steel) (Non-Standard only) Y Y Y T SD
687 Pedestal Pole Assemblies Y Y N T SD
688 Detectors Y Y N A SD
784 Repairing Steel Bridge Members Y Y Y B WD
SS Prestr Concr Crown Span Y Y N B SD
SS Sound Barrier Walls Y Y Y A SD
SS Camera Poles Y Y Y TMS SD
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SS Pedestrian Bridge (Calcs req'd.) Y Y Y B SD

SS Screw-In Type Anchor Foundations Y Y N T SD

SS Fiber Optic/Communication Cable Y Y N TMS SD

ss Spread Spectrum Radios for v Y N T sD
Signals

SS VIVDS System for Signals Y Y N T SD

SS CTMS Equipment Y Y N TMS SD

Notes:

1. Document flow for Working Drawings differs from Shop Drawings in that Working Drawings must be
submitted to the Engineer rather than the Engineer of Record and they are for the information of the

Engineer only; an approval stamp and distribution to all project offices is not required.

Key to Reviewing Party

A - Area Office

Area Office

Email Address

Brazoria Area Office

HOU-BRZAShpDrwgs@txdot.gov

Fort Bend Area Office

HOU-FBAShpDrwgs@txdot.gov

Galveston Area Office

HOU-GALVAShpDrwgs@txdot.gov

Montgomery Area Office

HOU-MONTAShpDrwgs@txdot.gov

North Harris Area Office

HOU-NHAShpDrwgs@txdot.gov

Southeast Area Office

HOU-SEHAShpDrwgs@txdot.gov

Traffic Systems Construction Office

HOU-TSCShpDrwgs@txdot.gov

West/Central Harris Area Office

HOU-WWCHAOShpDrwgs@txdot.gov

B - Houston Bridge Engineer

| Bridge Design (Houston TxDOT)

| HOU-BrgShpDrwgs@txdot.gov

BRG - Austin Bridge Division

| Bridge Design (Austin TxDOT)

| BRG ShopPlanReView@txdot.gov

C - Construction Office

Construction

HOU-ConstrShpDrwgs@txdot.gov

Laboratory

HOU-LabShpDrwgs@txdot.gov

T - Traffic Engineer

| Traffic Operations

| HOU-TrfShpDrwgs@txdot.gov

TMS — Traffic Management System

Computerized Traffic Management
Systems (CTMS)

HOU-CTMSShpDrwgs@txdot.gov

Item 7: Legal Relations and Responsibilities

Do not initiate activities in a Project Specific Location (PSL), associated with a U.S. Army Corps

of Engineers (USACE) permit area, that have not been previously evaluated by the USACE as
part of the permit review of this project. Such activities include those pertaining to, but are not
limited to, haul roads, equipment staging areas, borrow and disposal sites. Associated defined
here means materials are delivered to or from the PSL. The permit area includes the waters of

the U.S. or associated wetlands affected by activities associated with this project. Special

restrictions may be required for such work. Assume responsibility for consultations with the
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USACE regarding activities, including PSLs that have not been previously evaluated by the
USACE. Provide the Department with a copy of consultations or approvals from the USACE
before initiating activities.

The Contractor may proceed with activities in PSLs that do not affect a USACE permit area if a
self-determination has been made that the PSL is non-jurisdictional or if proper USACE
clearances have been obtained in jurisdictional areas or have been previously evaluated by the
USACE as part of the permit review of this project. The Contractor is solely responsible for
documenting any determinations that their activities do not affect a USACE permit area.
Maintain copies of their determinations for review by the Department or any regulatory agency.

Document and coordinate with the USACE, if required, before hauling any excavation from or
hauling any embankment to a USACE permit area by either 1 or 2 below:

1. Restricted Use of Materials for the Previously Evaluated Permit Areas.
Document both the Project Specific Locations (PSL) and their authorization.
Maintain copies for review by the Department or any regulatory agency. When an
area within the project limits has been evaluated by the USACE as part of the permit
process for this project:

a. Suitable excavation of required material in the areas shown on the plans and cross
sections as specified in the Item, “Excavation” is used for permanent or temporary
fill (under the Item, “Embankment”) within a USACE permit area.

b. Suitable embankment (under the Item, “Embankment”) from within the USACE
permit area is used as fill within a USACE evaluated area.

c. Unsuitable excavation or excess excavation, “Waste” (under the Item,
“Excavation”), that is disposed of at a location approved within a USACE
evaluated area.

2. Contractor Materials from Areas Other than Previously Evaluated Areas.
Provide the Department with a copy of USACE coordination or approvals before
initiating any activities for an area within the project limits that has not been
evaluated by the USACE or for any off right of way locations used for the following,
but not limited to, haul roads, equipment staging areas, borrow and disposal sites:

a. The Item, “Embankment” used for temporary or permanent fill within a USACE
permit area.

b. Unsuitable excavation or excess excavation, “Waste” (under the Item,
“Excavation”), that is disposed of outside a USACE evaluated area.

This project does not require a U.S. Army Corps of Engineers (USACE) Section 404 Permit
before letting, but if a permit is needed during construction, assume responsibility for preparing
the permit application. Submit the permit application to the Department’s District
Environmental Section for approval. Once the permit application is approved, the Department
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will submit it to the USACE. Assume responsibility for the requested revisions, in coordination
with the Department’s District Environmental Section.

The nesting / breeding season for migratory birds is February 15 through September 30.

Conduct any tree removal outside of the migratory bird nesting season. If this is not possible due
to scheduling, then exercise caution to remove only those trees with no active nests. Do not
destroy nests on structures or in trees within the project limits during the nesting / breeding
season.

Take measures to prevent the building of nests on any structures or trees within the project limits
throughout the duration of the construction if work / removal will be performed during the
nesting / breeding season. This can be accomplished by application of bird repellent gel, netting
by hand every 3 to 4 days, or any other non-threatening method approved by the Houston
District Environmental Section. Obtain this approval well in advance of the planned use.
Contact the Houston District Environmental Section at 713-802-5244. The cost of this work is
subsidiary to the various bid items.

No significant traffic generator events have been identified.
Item 8: Prosecution and Progress

The Department will not adjust the number of days for the project and milestones, if any, due to
differences in opinion regarding any assumptions made in the preparation of the schedule or for
errors, omissions, or discrepancies found in the time determination schedule.

Working days will be computed and charged based on calendar day workweek in accordance
with Section 8.3.1.4.

Item 110: Excavation

If manipulating the excavated material requires moving the same material more than once to
accomplish the desired results, the excavation is measured and paid for only once regardless of
the manipulation required.

Transition the ditch grades and channel bottom widths at structure locations. Use only approved
channel excavation in the embankment.

Item 112: Subgrade Widening

Removing obstructions within the right of way, such as trees, brush, overhanging limbs, fences,
foundations and other miscellaneous debris that may interfere with grading (subgrade widening)
is subsidiary to the Item, “Subgrade Widening.”
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Item 132: Embankment

If salvaged base is used for the embankment material, break it into small pieces to achieve the
required density and to facilitate placing in the embankment. Obtain approval of the material
before placing in the embankment.

Furnish Type C material with a maximum Liquid Limit (LL) of 65, a minimum Plasticity Index
(PI) of 5, and composed of suitable earth material such as loam, clay, or other materials that form
a suitable embankment.

The embankment material used on the project which has a Liquid Limit exceeding 45 will be
tested for Liquid Limits at the rate of one test per 20,000 cu. yd. or per total quantity less than
20,000 cu. yd., unless otherwise directed. Only use material that passes the above tests.

Item 134: Backfilling Pavement Edges
Quantity by station includes both sides of the roadway.

The Contractor has the option of selecting the type of backfill material consisting of Reclaimable
Asphalt Pavement (RAP), Flex Base, or Crushed Concrete provided that it meets the
requirements listed below.

Flex Base must meet the requirements of Item 247, Type A, Grade 1-2. Department Test
Method Tex-117-E will not be required.

Crushed concrete must meet the requirements of Item 247, Grade 2. Department Test Methods
Tex-116-E and Tex-117-E will not be required.

Place emulsified asphalt (SS-1, CSS-1, or CSS-1H) at an application rate of 0.25 gal/sq. yard.

Item 161: Compost

Item 164: Seeding for Erosion Control
Item 166: Fertilizer

Item 168: Vegetative Watering

Refer to the “Fertilizer, Seed, Sod, Straw, Compost, and Water” plan sheet for material
specifications, application rates, and for watering requirements.

Item 247: Flexible Base

Place the flexible base in courses a maximum of 8 in. thick (loose measurement). Mix flexible
base that requires 2 or more mixtures of material, in an approved stationary pugmill type mixer.
Material passing the No. 40 sieve is known as soil binder.

Tolerances relating to a specified gradation and to a plasticity index under this specification are
permitted.
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Furnish one type of the base material unless otherwise authorized.

Compact the courses to a minimum density of 95 percent of the maximum density as determined
using test method TEX-113-E.

Sandstone aggregate is not permitted.

Item 292: Asphalt Treatment (Plant-Mixed)

Unless otherwise shown on the plans, RAP generated by this project will become the property of
the Contractor for use in the current construction project or in future projects.

If using the iron ore topsoil as the primary aggregate, meaning 80 percent or more by weight of
the total mixture, the requirements for the water susceptibility test are waived.

Mixtures containing the iron ore topsoil are exempted from test methods TEX-217-F (Part I,
separation of deleterious material and Part II, decantation test for coarse aggregate) and TEX-
203-F (Sand Equivalent Test).

Assume responsibility for proportioning the materials entering the asphalt mixture, regardless of
the type of plant used.

Furnish the mix designs for approval.

Item 340: Dense-Graded Hot Mix Asphalt (Small Quantity)

Taper the asphalt concrete pavement at the beginning and ending points.
Use a maximum 6H:1V slope for the asphalt concrete pavement edge.

Where the 6H:1V ACP edge taper extends over onto the unsurfaced shoulders, blade off the
loose existing shoulder material to provide a solid base for the outside taper edge. After placing
the ACP overlay, blade this material back against the edge taper. This work is subsidiary to the
various bid items.

The stockpile will be the point of sampling of coarse aggregate for test method TEX-217-F (Part
II, decantation).

Place the asphalt concrete pavement in courses as shown on the typical sections.
Do not use petroleum-based solvents in the beds of hot mix asphalt delivery vehicles.

Dilution of tack coat is not allowed.

Item 351: Flexible Pavement Structure Repair

Use asphalt stabilized base for the base material.
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For base repair, place the asphalt stabilized base in compacted lifts of 4 in. maximum, unless
otherwise directed.

Item 400: Excavation and Backfill for Structures
Plugging existing pipe culverts is subsidiary to the various bid items.

If Recycled Cement Treatment (Type D) is included in the plans, the following additional
requirements apply:

1. Use only approved sand, crushed concrete, or salvaged base free from deleterious matter,
as aggregate for cement-stabilized backfill.

2. Provide crushed concrete or salvaged base backfill material in accordance with the Item,
“Cement Treatment (Plant-Mixed)(Type D)” (base or crushed concrete), except the
recycled Type D material must not contain Reclaimed Asphalt Pavement (RAP).

3. For backfill material below the spring line of pipes, use cement-stabilized sand rather
than Recycled Type D backfill material.

4. For the cement-stabilized sand backfill, use a minimum of 7 percent of hydraulic cement
based on the dry weight of backfill material. The cement content for the crushed
concrete and salvaged base is specified in the Item, “Cement Treatment (Plant-Mixed)

(Type D).”

5. Place and compact the stabilized backfill material using a gradation that provides a dense
mass without segregating and is impervious to passing of water.

Item 432: Riprap

If stone riprap is shown on the plans, use common stone riprap in accordance with Section
432.2.3.3, placed dry in accordance with Section 432.3.2.3. Do not grout. Crushed concrete
may also be used.

Item 462: Concrete Box Culverts and Drains

Open, install, and backfill each section, or a portion of a section, in the same day at locations
requiring pipe culverts under existing roadways.

Place the pipe drains across existing roadways half at a time to allow passage of traffic. No
trenches may remain open overnight.

Known locations of existing stub-outs are shown on the plans, but these stub-outs may be in a
different position or condition. Delays, inconveniences, or additional work required will not be a
basis for additional compensation.
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Provide leave-outs or holes in the proposed storm drain structures and pipes for drainage during
interim construction. This work is subsidiary to the various bid items.

The flowline elevations of side road structures are based on the proposed ditches. Field-verify
these elevations and adjust them as necessary to meet the field conditions. Before placing these
structures, prepare and submit for approval, the data (revised elevation, alignment, length, etc.)
for the adjusted structures.

Items 496: Removing Structures

Assume ownership and remove from the project site, items salvaged from the existing bridge
decks and steel beams.

Do not permit debris resulting from the structure removal or construction activities to enter a
natural or manmade waterway such as drainage channels, rivers, streams, bays, etc. Remove
debris which falls into such waterways. This work is subsidiary to the Item, “Removing
Structures.”

Item 500: Mobilization
This contract consists of one (1) lump sum (LS) Mobilization.
Item 502: Barricades, Signs and Traffic Handling

Use a traffic control plan for handling traffic through the various phases of construction. Follow
the phasing sequence unless otherwise agreed upon by the Area Engineer and the Project
Manager. Ensure this plan conforms to the latest “Texas Manual on Uniform Traffic Control
Devices” and the latest Barricade and Construction (BC) Standard Sheets.

Submit changes to the traffic control plan to the Area Engineer. Provide a layout showing the
construction phasing, signs, striping, and signalizations for changes to the original traffic control
plan.

Furnish and maintain the barricades and warning signs, including the necessary temporary and
portable traffic control devices, during the various phases of construction. Place and construct
these barricades and warning signs in accordance with the latest “Texas Manual on Uniform
Traffic Control Devices” for typical construction layouts.

Cover work zone signs when work related to the signs is not in progress, or when any hazard
related to the signs no longer exists.

Keep the delineation devices, signs, and pavement markings clean. This work is subsidiary to
the Item, “Barricades, Signs, and Traffic Handling.”
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Cover or remove the permanent signs and construction signs that are incorrect or that do not
apply to the current situation for a particular phase.

Do not mount signs on drums or barricades, except those listed in the latest Barricades and
Construction standard sheets.

Use traffic cones for daytime work only. Replace the cones with plastic drums during nighttime
hours.

Place positive barriers to protect drop-off conditions greater than 2 ft. within the clear zone that
remain overnight.

Maintain continuous access to public and private drives and side roads.
Before each shift, review the work and obtain approval for the applicable traffic control plan.

A minimum of 7 days in advance of any total closure, notify the Houston District Public
Information Office of which roadways, ramps, intersections, or lanes will be closed, the dates
they will remain closed, and when they will be opened again to traffic.

A minimum of 7 days in advance of any total closure, place a portable changeable message
(PCM) sign at the location of each total closure which informs the traveling public of the details
of the closure. Alternately, if the Traffic Control Plan provides a positive barrier at the location,
a non-trailer mounted static message board sign behind the positive barrier may be used in place
of a PCM.

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

Item 506: Temporary Erosion, Sedimentation and Environmental Controls

The use of hay bales is not permitted as Storm Water Pollution Prevention Plan (SWP3)
measures.

The Storm Water Pollution Prevention Plan (SWP3) consist of temporary erosion control
measures needed and provided for under this item. Since the disturbed area is less than 5 acres, a
“Notice of Intent” (NOI) is not required.

Use appropriate measures to prevent, minimize, and control the spill of hazardous materials in
the construction staging area. Remove and dispose of materials in compliance with State and
Federal laws.
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Before starting construction, review with the Engineer the SWP3 used for temporary erosion
control as outlined on the plans. Before construction, place the temporary erosion and
sedimentation control features as shown on the SWP3.

Schedule the seeding or sodding work as soon as possible. The project schedule provides for a
vegetation management plan.

After completing earthwork operations, restore and reseed the disturbed areas in accordance with
the Department’s specifications for permanent or temporary erosion control.

Implement temporary and permanent erosion control measures to comply with the National
Pollution Discharge Elimination System (NPDES) general permit under the Clean Water Act.

Before starting grading operations and during the project duration, place the temporary or
permanent erosion control measures to prevent sediment from leaving the right of way.

Item 540: Metal Beam Guard Fence
Painting the timber posts is not required.

Use timber posts for galvanized steel metal beam guard fence, except for anchorage at turned
down ends.

Furnish and install wood blocks between the rail elements and the timber posts as detailed on the
plans. These block-outs are subsidiary to this bid Item.

The quantity of the metal beam guard fence is subject to change.

Provide a mow strip as shown on the plans, at metal beam guard fence locations, including any
guardrail end treatments.

Galvanize the rail elements supplied for this project by using a Type Il Zinc Coating.

At locations requiring attachment of Metal Beam Guard Fence (MBGF) to concrete railing or
concrete traffic barrier, repair and fill any existing holes in the railing or barrier that are not in
the correct location for attaching the new MBGF. Perform this work in accordance with the
Item, “Concrete Structure Repair.” Existing anchor bolt holes that cannot be utilized must be
filled with an epoxy grout before drilling new holes. Then core-drill new holes in the correct
locations and repair any resulting spalls at no expense to the Department. This work is
considered subsidiary to the MBGF transition section (Item 540).

Item 542: Removing Metal Beam Guard Fence

Remove and assume ownership of unsalvageable metal beam guard fence rail elements and
posts.
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Replace removed wood posts which are unusable because of damage by the Contractor, at no
expense to the Department.

Item 636: Signs

For design details not shown on the plans, provide signs and arrows conforming to the latest
“Standard Highway Sign Designs for Texas” manual.

Item 644: Small Roadside Sign Assemblies

Use the Texas Universal Triangular Slip Base with the concrete foundation for small ground
mounted signs, unless otherwise shown in the plans.

Remove existing street name signs from existing stop signs and re-install them above the new
stop signs. Removing and re-installing existing street name signs is subsidiary to the Item,
“Small Roadside Sign Assemblies.”

When design details are not shown on the plans, provide signs and arrows conforming to the
latest “Standard Highway Sign Designs for Texas” manual.

Use Type E Super High Specific Intensity (Fluorescent Prismatic) yellow green reflective
sheeting background to fabricate school signs (S1-1, S3-1, S4-3, S5-1, W16-2, SW16-9p, and
SW16-7pL(R)).

Assume ownership of the removed existing signs.

Locations of the relocated signs are approximate. Before placing them, obtain approval of and
then stake the exact locations for these signs.

Replace existing signs that become damaged during relocation at no expense to the Department.
Item 662: Work Zone Pavement Markings

At the end of each workday, mark roadways that remain open to traffic during construction
operations with standard pavement markings, in accordance with the latest “Texas Manual on
Uniform Traffic Control Devices.”

Item 666: Reflectorized Pavement Markings

Use Type I1I glass beads for thermoplastic and multipolymer pavement markings.

Use a 0.100 in. (100 mil) thickness for thermoplastic pavement markings, measured to the top of
the thermoplastic, not including the exposed glass beads.

Use a 0.022 in. (22 mil) thickness for multipolymer pavement markings, measured to the top of
the multipolymer, not including the exposed glass beads.
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If the Type II markings become dirty and require cleaning by washing, brushing, compressed air,
or other approved methods before applying the Type I thermoplastic markings, this additional
cleaning is subsidiary to the Item, “Reflectorized Pavement Markings.”

Establish the alignment and layout for work zone striping and permanent striping.

Stripe all roadways before opening them to traffic.

Place pavement markings under these items in accordance with details shown on the plans, the
latest “Texas Manual on Uniform Traffic Control Devices,” or as directed.

Words are paid by each word and number respectively and not by letter or digit.
Item 672: Raised Pavement Markers

If other operations are complete on the project and if the curing time period is not yet elapsed,
the contract time will be suspended until the curing is done.

Before placing the raised pavement markers on concrete pavement, blast clean the surface using
an abrasive-blasting medium. This work is subsidiary to the Item, “Raised Pavement Markers.”

Provide epoxy adhesive that is machine-mixed or nozzle-mixed and dispensed. Equip the
machine or nozzle with a mechanism to ensure positive mix measurement control

Basis of Estimate

Item Description Limit and Rate Unit
134 | Backfilling Pavement Edges STA
e Asphalt Emulsion 0.25 Gal. / Sq. Yd.
292 | Asphalt Treatment (Plant-Mixed) 110 Lb. / Sq. Yd.-In. TON
e Asphalt 5 % by weight
e Aggregate 95 % by weight
340 | Dense-Graded Hot Mix Asphalt (Small 110 Lb. / Sq. Yd.-In. TON
Quantity)
e Asphalt 6 % by weight
o Aggregate 94 % by weight
Tack Coat
e Applied on Milled HMA 0.11 Gal. / 8q. Yd.

* If used in existing roadway base, rate will be determined on a case by case basis.
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£ Estimate & Quantity Sheet

Texas DISTRICY Houston
Department
of Transportation

HIGHWAY U50290

CONTROLLING PROJECT ID 6385-17-001 COUNTY Harris

CONTROL SECTION JOB 6385-17-001
PROJECT ID A00179925
COUNTY Harrls TOTAL EST. ey
HIGHWAY uS0290
ALT BIDCODE DESCRIPTION UNIT | EST. FINAL
110-6004 | EXCAVATION (ROADWAY AND CHANNEL) cy 234.000 234,000
112-6002 | SUBGRADE WIDENING (DENS CONT) STA 2.000 2.000
132-6006 | EMBANKMENT (FINAL){DENS CONTNTY C) cr 112.000 112.000
134-6001 | BACKFILL (TY A) STA 6.000 6.000
161-6017 | COMPOST MANUF TOPSOIL (4") sY 1,940.000 1,940.000
164-6003 | BROADCAST SEED (PERM) (RURAL) (CLAY) sY 1,840.000 1,940.000
164-6013 | STRAW/HAY MLCH SEED(PERM)(RURAL)(SANDY)| SY 1,340.000 1,940.000
164-6035 | DRILL SEEDING (PERM) (RURAL) {CLAY) sY 1,940.000 1,940.000
166-6001 | FERTILIZER AC 0.040 0.040
168-6001 | VEGETATIVE WATERING MG 5.000 5.000
2756035 | CEMENT TREAT (NEW BASE)(12") sy 125.000 125.000
202-6017 | ASPHALT STAB BASE (GR 4)(PG 64) TON 15.000 15.000
3406119 | D-GR HMA(SQ) TY-D SAC-A PG70-22 TON 185.000 185.000
340-6272 | TACK COAT GAL 185.000 185.000
3516006 | FLEXIBLE PAVEMENT STRUCTURE REPAIR(10"} | SY 200.000 200.000
354-6045 | PLANE ASPH CONC PAV (2°) sY 1,571.000 1,571.000
400-6005 | CEM STABIL BKFL cy 65.000 65.000
4326045 | RIPRAP (MOW STRIP)(4 IN) cy 10.000 10.000
4626019 | CONC BOX CULV (8 FT X 4 FT) LF 52.000 52.000
466-6181 | WINGWALL (PW - 1) (HW=6 FT) EA 2.000 2.000
4966009 | REMOV STR (BRIDGE O - 99 FT LENGTH) EA 1.000 1.000
500-6001 | MOBILIZATION LS 1.000 1.000
5026001 | BARRICADES, SIGNS AND TRAFFIC HANDLING | MO 3.000 3.000
506-6001 | ROCK FILTER DAMS (INSTALL) (TY 1) LF 36.000 36.000
506-6011 | ROCK FILTER DAMS (REMOVE) LF 36.000 36.000
506-6038 | TEMP SEDMT CONT FENCE (INSTALL) LF 288.000 288.000
5066039 | TEMP SEDMT CONT FENCE (REMOVE) LF 288.000 288.000
540-6001 | MTL W-BEAM GD FEN (TIM POST) LF 102.000 102.000
540-6002 | MTL W-BEAM GD FEN (STEEL POST) LF 65.000 65.000
540-6014 | SHORT RADIUS LF 70.000 70.000
5426001 | REMOVE METAL BEAM GUARD FENCE LF 80.000 80.000
542.6002 | REMOVE TERMINAL ANCHOR SECTION EA 1.000 1.000
5446001 | GUARDRAIL END TREATMENT (INSTALL) EA 4.000 4.000
6366001 | ALUMINUM SIGNS (TY A) S 75.000 75.000
§44-6001 | IN SM RD SN SUPGAM TY10BWG(1)SA(P) EA 2.000 2.000
644-6030 | IN SM RD SN SUP&AM TYSBO{1)SA(T) EA 4.000 4.000
§44-6076 | REMOVE SM RD SN SUP&AM EA 4.000 4.000
o DISTRICT | county ces) SHEET
TxDOTCONNECT Report Generated By: txdotconnect_internal_ext Report Created On; Jul 15, 2021 12:08:24 PM e — AT 7




Texas
IJepartment
ol Transportation

CONTROLLING PROJECT ID 6385-17-001

Estimate & Quantity Sheet

DISTRICT Houston
HIGHWAY US0290

CONTROL SECTION JOB 6385-17-001
PROJECT ID A00179925
COUNTY Harris TOTAL EST. iy
HIGHWAY Uso0290
ALT BID CODE DESCRIPTION UNIT EST. FINAL
658-6061 INSTL DEL ASSM (D-SW)SZ L(BRF)GF2 EA 16.000 16.000
662-6004 WK ZN PAV MRK NON-REMOV (W)4"{SLD) LF 382.000 382.000
662-6016 | WK ZN PAV MRK NON-REMOV {W)24"(SLD} LF 20.000 20.000
662-6034 WK ZN PAV MRK NON-REMOV (Y)4"(SLD) LF 1,410.000 1,410.000
666-6048 | REFL PAV MRK TY 1 (W)24"(SLD){100MIL) LF 20.000 20.000
666-6309 RE PM W/RET REQ TY | (W)6"(SLD)(100MIL) LF 382.000 382.000
666-6321 RE PM W/RET REQ TY | (Y)6"(SLD)}(100MIL)} LF 1,410.000 1,410.000
672-6009 REFL PAV MRKR TY [I-A-A EA 36.000 36.000
08 EROSION CONTROL MAINTENANCE (NON-PART) LS 1.000 1.000
SAFETY CONTINGENCY (NON-PART) LS 1.000 1.000
TXDOTCONNECT Report Generated By: txdotconnect_internal_ext

COUNTY Harris

Report Created On: Jul 15, 2021 12:08:24 PM

DISTRICT

COUNTY

Cccsy

SHEET

Hauston

Hams

6385-17-001

7A




SUMMARY OF ROADWAY QUANTITIES

FILE PATH: H:\WCHAO\DESIGNFILES\BW 8 SOUND WALL REPAIR-BOHEME\GRAPHICS\GRIMES ROAD AT US 290 - SUMMARY OF ROADWAY QUANTITIES xIsx

DATE: 7/15/2021

ITEM 110 12 132 134 161 164 164 164 166 168
DESC. CODE 6004 6002 6006 6001 6017 6003 6013 6035 6001 6001
BROADCAST
COMPOST DRILL SEED
EXCAVATION SUBGR EMBANKMENT( SEED
GRIMES RD AT US 290 (ROADWAY AND| WIDENING(DEN | FINAL)(DENS BACK:')"" [y T“gﬁ:gfl_ (PERM) sm’m&i”” (glf;'\wl_)) FERTILIZER Vﬁiiéﬁm‘f
SHT NO. CHANNEL) S COMP) CONT)(TY C) " (RURAL)
(BIP)(4") CLAY
CLAY
BEGIN STA. END STA. cy STA cy STA sy sy sy sy AC MG
0+08.07 7+16.10 234 2 12 6 1940 1940 1940 1940 0.04 5
TOTAL 234 2 12 6 1940 1940 1940 1940 0.04 5
SUMMARY OF ROADWAY QUANTITIES (CONT.)
ITEM 275 292 340 340 351 354 400 432 462 466 496 506 506 506 506
DESC. CODE 6035 6017 6119 6272 6006 6045 6005 6045 6019 6181 6009 6001 6011 6038 6039
CEMENT  |ASPHALT STAB D-GR REPAIR EXIST PLANE REMOV ROCK FILTERS | pocK FILTERS | TEMP SEDMT | TEMP SEDMT
GRIMES RD AT US 290 TREATED BASE| BASE (PG 64) | HMA(SQ)TY D | TACK COAT |FLEXBASEPAV| ASPHALT | AgEBMAE(?I;rFILL R'gﬁg':,)('mw CUCLS'(':F%?:(FT) ”ﬁ’;&m’i’;’;{;’w STR(BRIDGE 0- (|Ns$:mj v DAMS CONT FENCE | CONT FENCE
SHT NO. (NEW BASE) 12" GR-4 SAC A PG70-22 (107 CONCRETE 2" - 99 FT LENGTH) 1 (IREMOVE) (INSTALL) (IREMOVE)
BEGIN STA. END STA. cy TON TON GAL sy sy cy cy LF EA EA LF LF LF LF
0+08.07 7+16.10 125 15 185 185 200 1571 65 10 52 2 1 36 36 288 288
TOTAL 125 15 185 185 200 1571 65 10 52 2 1 36 36 288 288
SUMMARY OF ROADWAY AND SMALL SIGNS
ITEM 540 540 540 542 542 544 636 644 644 644 658
DESC. CODE 6001 6002 6014 6001 6002 6001 6001 6001 6030 6076 6061
MTL W-BEAM | MTL W-BEAM REMOVE METAL| T';'mm’ :L GUARDRAIL | 0 'NSSU"",:Z:N 'NSSU"",:Z:N REMOVE INSTL DEL
SHTNO GRIMES RD AT US 290 GD FEN (TIM | GD FEN (STEEL | SHORT RADIUS | BEAM GUARD |\ op” | END TERMINAL | o -olfr o) IOBWG TYS80 SMRD SN |ASSM (D-SW)SZ
- POST) POST) FENCE SEGTION (INSTALL) )SA(P) SAM SUP&AM 1 (BRF) GF2
BEGIN STA. END STA. LF LF LF LF EA EA SF EA EA EA EA
0+08.07 7+16.10 102 65 70 80 1 4 75 2 4 4 16
TOTAL 102 65 70 80 1 4 75 2 4 4 16
SUMMARY OF TRAFFIC CONTROL QUANTITIES
ITEM 662 662 662 666 666 666 672
DESC. CODE 6004 6016 6034 6048 6309 6321 6009
WRKZNPAV | WRKZNPAV | WRKZN PAV RE PM W/RET | RE PM W/RET
MRK NON- MRK NON- MRK NON- | REFLPAVMRK | = pea Ty ReQTY| |RAIS PAVMRKR SUMMARY OF MISCELLANEOUS
GRIMES RD AT US 290 TYI " ) CL B (REFL) TY
SHT NO. REMOV REMOV REMOV (W)2a")sLD) | WE"(SLD)(100 | (V)6 (sLD)(100M| =T " B O QUANTITIES
(W)(@4")(SLD) | (W)(24")(SLD) | (Y)(4")(SLD) MIL) IL)
BEGIN STA. END STA. LF LF LF EA LF LF EA SHEET 1 OF 1
D PROJECT NO. SHEET NO.
0+08.07 7+16.10 382 20 1410 20 382 1410 36 6 RMC 6385-17-001 8
STATE STATE
TOTAL 382 20 1410 20 382 1410 36 DIST. NO.
Texas TEXAS HOU
Department
p N CONT. SECT. JOB HIGHWAY NO.
of Transportation
eTooT201 6385 17 001 Us 290




7/15/2021

DATE:

DISCLAIMER:

FILE: H: \WCHAO\Design\Maintenance Projects\RMC\

No warranty of any

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

Structure Repacement US 290 @ Bauer-Hockley Rd\

Beata\Standards\sums16. dgn

6340-62-001

TxDOT assumes no responsibility for the conversion

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.

SUMMARY OF SMALL

SIGNS

HE SM RD SGN ASSM TY XXXXX (X) XX (X-XXXX) BRIDGE
i | — 1 7
al|a ‘ MOUNT
oLA = | CLEARANCE
SLEENT SIGN SION POST TYPE POSTS ANCHOR TYPE MOUNT ING DESIGNATION SIGNS
H .
NO. NO NOMENCL ATURE SIGN DIMENSIONS ; ; UA=Universal Conc |PREFABRICATED|1EXT or 2EXT = # of Ext (See
N . '§ g FRP = Fiberglass UB=Universal Bol+t BM = Extruded Wind Beam Note 2)
3| 3| TWT = Thin-Wall || o 2| SA=S!ipbase-Conc P = "Plagin" |WC = 1.12 #/ft Wing
= : 10BWG = 10 BWG SB=Slipbase-Bolt | T = "= Channel TY = TYPE
:t' ; S80 = Sch 80 WS=Wedge Steel U "y EXAL= Extruded Alum Sign TY N
o|w WP=Wedge Plastic Panels TY S
Hegar—Rd X
1 (]) — D3-1G6 L g y 24" x 6" 10BWG 1 SA P
. N X ALUMINUM SIGN BLANKS THICKNESS
I— D3-1G or Tmes Rd 24" x 6"
Square Feet Minimum Thickness
7\
X Less than 7.5 0.080"
— Ri1-1 36" x 36"
CTNP B
STOP 7.5 to 15 0.100
\ y A Greater than 15 0.125"
N
- - The Standard Highway Sign Designs
1 (2) W1-9TL 96" x 36 10BWG 2 SA T for Texas (SHSD) con be found at
the following website.
http://www.txdot.gov/
NOTE:
I EO) W1-9TR 26" x 36" 10BWG 2 SA T
1. Sign supports shall be located as shown
on the plans, except thot the Engineer
may shift the sign supports, within
design guidelines, where necessory to
secure a more desirable location or to
avoid conflict with utilities. Unless
- < otherwise shown on the plans, the
QTATE Contractor shall stake and the Engineer
1 (a) [Tt IATNTENANCE 24" x 15" X WT 1 WS P will verify all sign support locations.
LA SARNSIAa))AV] =
ENDS 2. For installation of bridge mount clearance
A 4 signs, see Bridge Mounted Clearance Sign
= Assembly (BMCS)Standard Sheet.
JIATL
Crxi-271 MATNTENANCE 24" x 15" X 3. For Sign Support Descriptive Codes, see
BEGINS Sign Mounting Details Small Roadside
Signs General Notes & Details SMD(GEN).
BACK-TO-BACK
1 (5) Wi-iL 36" x 36" X WT 1 ws P
;’Qb Traffic
= Operations
I Texas Department of Transportation s”,;",’,ﬂgi’d
FILE: sums| 6. dan o TxDOT [cks TxDOT Jows TxDOT [cks TxDOT
@©7TxDOT  May 1987 CONT | SECT JoB HIGHWAY
REVISIONS ©385/17 001 us 290
g:lg DIST COUNTY SHEET NO.
HOU HARRIS 9




H: \WCHAO\Des ign\Maintenance Projects\RMC\6340-62-001 Structure Repacement US 290 @ Bouer-Hockley Rd\Beato\GRIMES ROAD AT US 290 - TCP DETOUR.dgn

7/15/2021

FILE PATH:

DATE:

LEGEND:

ROAD
CLOSED
AHEAD

DETOUR

CW20-3D
36" x 36"

16-8P
GRIVES RD| V&R, °x°5"

( DETOUR )
\_ _J
M4 9L
30" 24"

@ ®

GRIMES RD vﬁg'exag | BAUER HOCKLEY RD |V§g'6§85"

( DETOUR | ( DETOUR |

\ ; J A\ g J
M4-9R M4-9R

30" x 24" 30" x 24"

®

END
DETOUR

M4-8a
24" x 18"

@

CWi6-8P
| BAUER HOCKLEY RD |VAR. < 8"

7 w
DETOUR

P

M4-93
48" x 36"

ROAD
CLOSED
\ Y,

R11-2
48" x 30"

®

| BAUER HOCKLEY RD | CWi16-8P

VAR. X 8"
7 N
DETOUR
N\ § J
M4-9L
30" x 24"

‘jf?

7 3
ROAD CLOSED

TO

THRU TRAFFIC
\ W,

R11-4

ruck Mounted

ttenuator (TMA)

@s
Ro

Type I11
Bé?rucode

Minimum Suggested Maximum| ,,. .
Desirable Spacing of M'g?ﬁfm Suggested
i?s*i? Formula Taper Lengths Channelizing s oéﬂn Longitudinal
p;? * ¥ Devices p“x" 9 [Butfer Space
10 B 12 on a on a : "B"
offset/0ffsetoffset| Taper | Tangent | P¥S7O0C
30 150’ 165°| 180 30° 60’ 120° 90’
35 L=-ﬂ§— 205" 225'| 245'| 35 70° | 160° 120"
40 265 | 295°| 320’ 40° 80’ 240 1557
Fﬂ 45 450’ | 495 | 540 45° 90’ 320° 1957
50 500’ | 550'| 600" 50 100° 400 240
N/an\N 55 L=WS 550’ | 605’| 660’ 55° 110° 500 295’
60 600’ | 660" | 720’ 60’ 120" 600’ 350’
65 650 | 715°| 780’ 65 130° 700 410
70 700°| 770 | 840" 70° 140 800" 4757
75 750’ | 825 | 900 75 150 200 540’

% Conventional Roads Only

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

EXIST.BRIDGE TO BE REPLACED

Truck Mounted
Attenuator (TMA)

Type 111 Barricade

AS UG A g

Beatz Rwatar, P

8/12/2021

& Texas Department
C)zmall' of Transportation

GRIMES ROAD
AT US 290

TRAFFIC CONTROL
PLAN DETOUR

NOT TO SCALE

piY: fe: PROJECT NO. SHEET
6 RMC 6385-17-001 10
STATE DIST. COUNTY
TEXAS HOU HARRIS
CONT. SECT. JOB HIGHWAY NO.
6385 17 001 us 290




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

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
2-03 7_??190“ 638517 001 us 290
9-07 8-14 DIST COUNTY SHEET NO.
5-10 5-21 HOU HARRIS 11

95




No warranty of any

TxDOT assumes no responsibility for the conversion

1,56
TYPICAL LOCATION OF CROSSROAD SIGNS BEGIN TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
T-INTERSECTION WORK
ROAD WORK % %G20-9TP ZONE
<= NEXT X MILES SIZE SPACING
. NEXT X MILES => TRAFFIC
(ODT’I‘OHG| 20-1oT % %R20-5T | FINES
620-2 see Note -lo DOUBLE ' . i
i ! and 4 * % R20-50TP| ot NS'gn Conventional| Expressway/ Ps°s+ed SS|gr.1A
o ROAD WORK umber Road Freeway peed [Spocing
1 { O <= NEXT X MILES or Series X
" * q X % G20-2bT | WORK ZONE G20-1bTL Feot
X X X 4q
CROSSROAD g Exg? MPH | (Apprx.)
| |
X X X B E 1
b * 4 INTERSECTED 1 Block - City <& [ 1000741500 - Hwy g cw22 48" x 48" | 48" x 48" 30 20
§° §° ROADWAY 1000 -1500° - Hwy => 1 Block - City Ccw23 35 160
} I >| Ccw25 40 240
ROAD WORK \ . N
<= NEXT X MILES 620-1bTR| ROAD WORK 4 CW1, CW2 i 329
NEXT X MILES => NEXT X MILES => . ¢Sy END ’ ’ 50 400
END 80 imi | CW7, Cws 36" x 36" | 48" x 48"
G20-1aT . . Limit WORK ZONE R ’ ’ X X
(Optional ROAD WORK BEGIN BEGIN min. o G20-2bT % % CWO. CW11 55 5002
see Note _ _ S WA ’ ]
1 ond 4) G2o-23# WORK 620-5T | BR3P ke g cwi4 60 6002
* % G20-9TP | 7oNE
" " . . . ADDRESS v B 65 700 2
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 DI;)IJQEELSE ﬁ CW5, CWe, 48" x 48" 48" x 48" 70 800
1. The typical minimum signing on o crossroad approoch should be a "ROAD WORK AHEAD" (CW20-1D)sign and a % % R20-50TP| o2 END cws-3, 5 9002
(G20-2) "END ROAD WORK" sign, unless noted otherwise in plans. O s ROAD WORK CwW10, 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 Engigeer will de'rermincge whe'rheryo road is low volume as per TMUTCD Part 5. This CSJ LIMITS AT T-INTERSECTION % For typical sign spacings on divided highways, expressways ond freeways,
information shall be shown in the plans see Part 6 of the "Texas Monual on Uniform Traffic Control Devices"”
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER 1. The Engineer will determine the types 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 accomponying signs, 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 any sign not shown on the BC sheets, Traffic Control Plan sheets or the Work . . . . work area ond/or distance between each additional sign.
Zone Stondard Sheets. 2. If construction closes the road ot a T-intersection, the Contractor shall place the "CONTRACTOR
4. The "ROAD WORK NEXT X MILES® (G20-1aT}sign shall be required at high volume crossroads to advise NAME " (G20-6T) sign behind the Type 3 Borricades for the road closure (see BC(10) also). GENERAL NOTES
motorists of the length of construction in either direction from the intersection. The Engineer The "ROAD WORK NEXT X MILES" left 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.

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:

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 IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS

DATE:
FILE:

|
= <> ) G20-9Tp |BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
*% WORK
ZONE crossroads at the discretion of the Engineer as per TMUTCD Part 5. See
BEGIN DO TRAFFIC STAY ALERT OBEY Note 2 under "Typical Location of Crossrood Signs".
"WORK % % R20-5T =
620-5T _ _p |NeT FINES WARNING
x % Rocx Nitse Cwi-a R lpass DOUBLE "' SIGNS 5. Only diamond shaped warning sign sizes are indicated.
CW20-1D NAME appropriate) R [T} STATE LAW
OWI-4R % %G20-67 | ADDRESS CWI3-1P | wen ¥ % R20-50TP e TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standord Highway
!\‘ggk STATE g 620-10T % R20-3T % % Sign Designs for Texos" manual for complete Iist of available sign design
CONTRACTOR .
¢ 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 7 = LEGEND
T o 5o oo —_— _ _ _ _ _ _ — Type 3 Barricade
/ = / o \ <& / / < / e / = - -
; O ; f o9 9 — O OO | Channelizing Devices
p => WORK / => /eginning of SPEED/b p END )
— // o PE "l NO-PASSING R2-1[LIMIT woRK. 20N | -2 Sign
x Channel izing €sJ Limit b m line should 00 620-2bT ¥ %
Devices . . 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.
AYOUT OF FOR R TREA F TH T to be placed on the G20-1 series signs and "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM O E CSJ LIMITS BEGIN WORK NEXT X MILES"(G20-5T)sign for ooh 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 | | o TRAFFIC ; WARNING No decimals shall be used. Safety
ROAD NEXT X MILES % %R20-5T | FINES l SIGNS I Texas Department of Transportation s”,;",’,ﬁ,’gi’d
CLOSED|Ry1-2 oW1 -4L e >< >< DOUBLE 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 TALK OR TEXT LATER 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
chonne! iing MPH * % motorist of entering or leaving a part of the work zone BARRICADE AND CONSTRUCT ION
devices lying outside the CSJ Limits where traffic fines may double
_ X X X X X if workers are present.
/ i ) ; ; ) ; ; ; y PROJECT LIMIT
. // %% CSJ I'imit signing is required for highway construction and
\ 1 | maintenance work, with the exception of mobile operations.
<&
4 % _— _— _— _— —_— —|— _— _— _— _— _— 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 e Devices | Control Plan. FILE: be-21. dgn on: TxDOT \cmeDOT\Dw: TxDOT | ck: TxDOT
p R2-1 November 2002
RK A // END |<—>|X h\SPEED <><> Contractor will install o regulatory speed Iimit sign at ©Tx00r_Noverber 200 CONT T i o
PA
SPACE ROAD WORK LIMIT E‘ the end of the work zone. s 638517] 001 us 290
>< >< WORK ZONE [620- 20T % % 9-07 8-14 DIST COUNTY SHEET NO.
620-2 % % 7-13  5-21 HOU HARRIS 12
5o




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:

DATE:
FILE:

= -
|

il
: A<$SSS§\ <\\§Sf §FDOQQQQSSQQQ\ AN\

IO |o k)\\\\ b ANNY ANNNNNY b |o |o |o
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 6385/17 001 us 290
9-07 g-_lz? DIST COUNTY SHEET NO.
7713 HOU HARRIS 13
EXi




No warronty of any
ility for the conversion

TxDOT assumes No responsi

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

kind is made by TxDOT for any purpose whotsoever.
of this standard to other formats or for incorrect results or damages resulting from i+s use.

DISCLAIMER:

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

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

1
2. Wooden sign posts shall be painted white.
3. Barricades shall NOT be used as sign supports.
_2_ ! ROAD 4. All signs shall be installed in occordance with the plons or as directed by the Engineer. Signs shall be used to regulate, worn, and
minimum guide the traveling public safely through the work zone.
from 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.
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 shoulder i X \%L]\ 9. The Contractor shall replace domoged wood posts. New or damoged wood sign posts shall not be spliced.
7 RAT F K fi 1 "Tex 1 ni form Troffi trol " 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.)
Y F \ -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 .
HI,HNEUZE N OR Nails shall NOT SLZE_OF SICNS . o . . . .
1.  The Contraoctor shall furnish the sign sizes shown on BC {2) unless otherwise shown in the plans or as directed by the Engineer.
= be allowed. SIGN_SUBSTRATES
KERS Each sign 1. The 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 ony 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 o 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 SIDE ELEVATION by spl icing or SIGN LETTERS

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.

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

Wood other means.

DATE
FILE

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 at night. . e . . . covered when not required.
£f with @ minimum attention to conditions that are potentially hazardous to traffic operations, s R . 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 e 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 rzog 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 the permanent signs until the permonent sign message matches T of sondbggs with dry, cohesionless sond should be used ! ® Traffic
the roadway condition. 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 Safety
24" 24" TS-CD staondard. v . Division
constant weight. . . i . Texas Department of Transportation Standard
3. When existing permonent signs are moved and relocated due to construction 3. Rock, concrete, iron, steel or other solid objects shall not be permitted
purposes, they shall be visible to motorists at all times. 4 ‘S'Ordgse GShS'?g 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
P 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 chonnelizing 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 standard sheets during construction. This work 8. Sondbags shall NOT be placed 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 J0B HIGHWAY
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 638517 001 USs 290
Contractor to ensure proper guidance for the motorists. This will be subsidiary be 16 inches square or larger and shall be orange or fluorescent red-orange in 9-07 8-14 oisT CounTY SHEET MO,
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 HOU HARRIS 14
[ 98 ]|




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 formots or for incorrect results or damages resulting from its use.

DISCLAIMER:

DATE:
FILE:

. Sign Sign > Sign Sign
% Maximum 2x6 >
% Maximom 4x4 - — 3 A 12 sq. ft. of B 4~ skid 4 Post 4 Post 2 4~ Post Post—
21 sq. ft. of "’°°f i ] sign face 2x6 : 1
sign face PosT  2x6 K N H
L 7 2x6 H
/ N 2 \ X <g0° .
0 ) : :
«© P q S 4
* %4x4 nd . axd : HE
wood 60 x <|e} desirable <2 desiravle
ost 72" block block e HE N
P l HE |3 18
4 ?':’, 34" min. in Optional ‘f H
| N " HH trong soils, | reinforcin HH
u _l_ H Length of skids may 48 HE strong solls, 9 HE
T Top **4)(4(1 be increased for minimum HH 35" min. in | sleeve ———3|3 34" min. in Base
oo additional stability. HE weak soils. (172" larger  |3]¢ strong soils See the CWZTCD Post
See BC(4) post ofo than sign el PR 7 for embedment.
for sign 2%4 x 40" HH . HH 55° min, in
30" height /x X See BC(4) HE post) x 18 HE weak s0i Is.
requirement  —y— 2x6 for sion al gx4 brace HE anchor stup 3%
oo " N
I requirement 3/8" bolts w/nuts HH ;:1/4 lorger N 2
Il N} m m N 2 or 3/8" x 3 1/2" g posts — i o i
- - =113 min.) - HE post) ———=3|¢
|<— ,| screws N~ AU g %
|<—“>| OPTION 1 OPTION 3
20 36" Front 4x4 block 4x4 block ) (Anchor Stub) ! .
Front sice sice (Direct Embedment) {Anchor Stub and Reinforcing Sleevel) WING CHANNEL
Lap-splice/base
SKID MOUNTED WOOD SIGN SUPPORTS PE;:;”:DS(’;ZE :ETT:DTUSBIINZN <PPORTS Coed ot
% LONG/INTERMEDIATE TERM STATIONARY PORTABLE SKID MOUNTED SIGN SUPPORTS U U 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
1 °m' exh‘,uded the CWZTCD, except 5/8" plywood. on the SMD Standard Sheets may be used as temporary
thinwal | blosti 172" plywood is al lowed. sign supports for signs up to 10 square feet of sign
hinwal I plastic face. They may be set in concrete or in sturdy soils
sign only if opproved by the Engineer. (See web address for
g "Traffic Engineering Standard Sheets" on BC(1)).
i- D 3/8" x 3" gr. 5 bolt
o {2 per support) joining
B sign panel and supports OTHER DES I GNS
MORE DETAILS OF APPROVED LONG/INTERMEDIATE
. AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
o CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
A :2332"[):51 3/4" x 11 foot GENERAL NOTES
[ (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
o o thole to hole) 12 ga. support T 5 bolt supports, but 3/8" bolts with nuts or 378" x 3 1/2"
[ ; : I + joint for final
-l 1 374" galv. round telescopes into sleeve 13/4 " x13/4" x 129 B cggﬂ:gz?zz must be used on every joint for fina
-H with 5/16" holes . (hole to hole) : ~ )
H or 1 3/4" x 1 3/4" . . . ~ 12 ga. square G ) 2 2. No more than 2 sign posts shall be placed within o
R square tubing 13747 x13/4 " x 52" (hole > perforated B © 7 ft. circle, except for specific materials noted on the
S 7 to hole) 12 ga. square perforated tubing upright = : CNZTCD List.
Upright must ™ I — ; tubing diagonal brace jos 3"
+e|e§copel+o . I [e o o o #)e o 0o o o Q T TR - 3. When project is completed, all sign supports and
provide 7’ height °[ Completely welded foundations shall be removed from the project site.
above pavement ag" | 134 " x 1 3/4 " x 32" (hole ) %;oTeZ;oXhZ?;) around tubing This will be considered subsidiary to Item 502.
0 to r]ole) 12 ga. square perforated = ';; 12 ga. perforated
o tubing cross brace N tubing skid 2" x 2" x 8" See BC(4) for definition of "Work Duration.”
. (hole to hole)
N 3/8" X 4-1/2 ar 12 ga. squore % ¥ Wood sign posts MUST be one piece. Splicing will
& ° 5 BOLT (TYP )g ) = per forated NOT be al lowed. Posts shall be painted white.
2 o : N ~ tubing sleeve
/ Q > welded to skid [0 See the CWZTCD for the type of sign substrate
o pin at angle - - o that can be used for each approved sign support.
e o needed to o ~ <
- match sideslope S
36 - o SHEET 5 OF 12

Welds to start on
opposite sides
going in opposite

weld, do not
back fill puddle.

weld %
weld— NelKg weld starts here
starts

¥

here weld
VY

directions. Minimum

2.5

48"

2" | [fssssessssscssesossssl

I

SINGLE LEG BASE

Side View

—2" % 2" x

12 ga.
upright

D1/16"

32

SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS

% LONG/ INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS

3@ Traffic
= Safety

I Texas Department of Transportation s‘:;",’,ﬁ,’g:’d

BARRICADE AND CONSTRUCTION
TYPICAL SIGN SUPPORT

BC(5)-21

FILE: bo-21.dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
@©TxDOT November 2002 CONT [SECT JoB HIGHWAY
REVISIONS 638517 001 us 290
9-07 8-14 DIST COUNTY SHEET NO.
713 521 HOU HARRIS 15
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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:

DATE:
FILE:

WHEN NOT [N USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . v o
(The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
1. The Engineer/Inspector shall approve all messages used on portable . .
changeable messoge signs (PCMS) . Phose ] . Cond i '|' i on |_ i S'l's PhGSG 2: POSS | b I e Componen'l' L | STS
2. Messages on PCMS should contain no more thon 8 words (about four to
ignt characters per word), not incluging simple words such os *10, f600/Lame/Ramp C| i Action to Take/Effect on Travel Location Warning % x Advance
’ ! . n m r | it+i i . . . H .
3. Messages should consist of a single phase, or two phases that oa ane/sRamp osure S Other Condition List List List List Notice List
alternate. Three-phase messages are not al lowed. Each phase of the
message should convey a single thought, 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."
Alwoys use the route or interstate designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
along with the number when referring to a roadway. CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
When in use, the bottom of a stationary PCMS message panel should be AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
a minimun 7 feet above the roadway, where possible.
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.
AR Ao AN AR ot o A B CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
. Do r':o'rguse the word "Danger" ig message. 9ine ) 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 T0 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 fhis Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
cobreviated, unless shown in the TWUTCD. LANES CLOSED PAST NEXT DELAYS TO SAFELY TO
. PCMS character height should be at least 18 inches for trailer mounted
units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
should be legible from at least 600 feet at night and 800 feet in
daylight. Truck mounted units must hove a character height of 10 inches EXIT RIGHT LN BUMP UsS XXX REDUCE END DRIVE NEXT
‘EJ”dh“‘LI’?* bef'sgifr"ehf“l’g g* 'eai* 480 fe:;- boord rother th CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
. Each line of text should be centered on the message boord rather than
left or right justified. CLOSED X MILES XXX FT USE CARE AUG XX
. If disabled, the PCMS should default to an illegible display that will
not alarm mZ)'roris'rs and will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
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 IN 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
oulevard BLVD Monday MON 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.
ridge BRDG Norma | NORM 2. The 1st phase lor both) should be selected from the 2. Roodway designations IH, US, SH, FM and LP can be interchanged as
Connot CANT Nor th N "Road/Lane/Ramp Closure List" and the "Other Condition List". appropriate.
Center _ CTR Nor thbound (route) N 3. A 2nd phase can be selected from the "Action to Toke/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can
Eggg;mc*'m CONST AHD :orkmg :gING on Travel, Location, General Worning, or Advance Notice be interchonged as appropricte.
oad Phase Lists". 4, Highwoy names and numbers reploced as appropriate.
CROSSING XING Right Lane RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchonged as needed.
Detour Route DETOUR RTE Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
Do _Not DONT Service Road SERV_RD 5. If two PCMS are used in sequence, they must be separated by 7. FT ond MI, MILE and MILES interchanged os appropr iate.
Eost E Shoul der SHLDR a minimum of 1000 ft. Eoch PCMS shall be Iimited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
:as‘rbound {route) E Slippery SLIP and should be understandable by themselves. 9. Distonces or AHEAD can be eliminated from the messoge if a
| cmergency EMER South S 6. For advance notice, when the current date is within seven days location phase is used.
Emergency Vehicle | EMER VEH Southbound (route) S of the actual work date, calendor days should be replaced with
Entrance, Enter |ENT Speed SPD days of the week. Advance notification should typically be for
:Xg::: tgne EiEWI;N g'rree'r 2TN no more thaon one week prior to the work.
EX L £ unda U
e o e
0g Ahea T TEMP = ®
Freewoy FRUY, FWY Thorsday THURS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR =k Satety
Freewoy Blocked | FAY BLKD To Downtown TO DWNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | Sanary
ra
Hozar dous Driving [ FAZ DRIVING | [rerelors TRVLRS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Hozar dous Moter fal[ HAZWAT Toesday TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION BARRICADE AND CONSTRUCTION
I re— o time Minutes TIE HIN OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS
. Vi
Highwoy A Vehicles (s vER, Vems SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- . Worning WARN
17 Tgoren s Wednesday _ WED FULL MATRIX PCMS SIGNS MESSAGE SICN (PCMS)
Junction JCT azégh'r Limit zT LIMIT 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 WesToound routeT W CHANGEABLE MESSAGE SIGNS" above. BC(6) -21
Left Lane LFT LN 2. When symbol signs, such as the "Flagger Symbol" (CW20-7) are represented grophically on the Full Matrix PCMS sign and, with the approval of the Engineer, it
Wet Pavement WET PVMT
Lone Closed LN CLOSED H shall maintain the legibility/visibility requirement Iisted above. FILE: bc-21. dgn ON: TXDOT | cks TxDOT|ows TxDOT | ks TxDOT
Will Not WONT
Lo!/er Level LWR LEVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, aond shall not substitute ©TxD0T November 2002 CONT |sEcT J0B HIGHWAY
Maintenance MAINT for, or replace that sign. REVISIONS 6385| 17 001 Us 290
Roadway 4, A full motrix PCMS may be used to simulate o flashing orrow boord provided it meets the visibility, flash rote ond dimming requirements on BC(7), for the 9-07 8-14 v ooty pp—
designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13  5-21 HOU HARRIS 16
To0




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:

DATE
FILE

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 a work [z bo-21 dan o Tx00T ‘CK'TXDOT‘DW' 00T Tox Tx00T
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 6385|17 001 us 290

9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 oISt COUNTY SHEET NO.
13 521 HOU HARRIS 17
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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.

DISCLAIMER:

DATE
FILE

GENERAL NOTES
1. For long term stationary work zones on freeways, drums shall be used as Handle 18" min
the primary chonnelizing device. .
2. For intermediate term stationary work zones on freeways, drums should be Top should not 9/16" dia. (typ)
used as the primary channelizing device but may be replaced in tangent al low collection f?r mounting
sections by vertical panels, or 42" two-piece cones. In tangent sections, of 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 o
be the top portion and the "baose" shall be the bottom. minimum of 5 See Ballast
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 chonnelization devices or sign supports. 1. Signs used on plostic drums shall be monufoctured 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
shal | hove 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
. . . . . 2. Where pedestrions with visual disabilities normally use the
This bose,_ \!lhen filled with the l?ol last material, should weigh t_)e'rween closed sidewalk, a Detectable Pedestrian Borricodeyshcll be ‘ ® 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 sidewal s may be used for ballast on drums approved T ARSEh AR AR SIS ARATIAL St AR S CHANNEL IZING DEVICES
for this type of ballast on the CWZTCD Iist. rnerlc?ns with Disabilities Act Accessibility Gundellne§
N . (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. [¢] sn.100+h continuous rail suitaoble 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. :
N REVISIONS 6385|17 001 us 290
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 HOU HARRIS 18
[ 10Z ]




DISCLAIMER:

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

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

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

12"

18"
Min.

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

5. Chevrons shall be orange with @ black nonreflec-
m tive legend. Sheeting for the chevron shall be
retroreflective Type Br or Type Cr. conforming to
Departmental Material Specification DMS-8300,
= unless noted otherwise. The legend shall meet the
— requirements of DMS-8300.

36"

P

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

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

CHEVRONS

GENERAL NOTES

1. Work Zone channelizing devices illustrated on this sheet may be instal led

in close proximity to traffic ond are suitable for use on high or low

speed roadways. The Engineer/Inspector shall ensure that spacing ond

placement is uniform and in occordance with the "Texas Monual on Uniform

Traffic Control Devices" (TMUTCD)

Channelizing devices shown on this sheet may have a driveable, fixed or

portable base. The requirement for self-righting channelizing devices must

be specified in the General Notes or other plan sheets

3. Channelizing devices on self-righting supports should be used in work zone
areas where channelizing devices are frequently impacted by errant vehicles
or vehicle reloted wind gusts moking alignment of the channelizing devices
difficult to mointain. Locations of these devices shall be detailed else-
where in the plans. These devices shall conform to the TMUTCD ond the
"Compliont Work Zone Traffic Control Devices List" (CNZTCD).

4. The Contractor shall maintain devices in a clean condition and replace
domaged, nonreflective, foded, or broken devices and bases 0s required by
the Engineer/Inspector. The Contractor shall be required to maintain proper
device spacing ond al ignment.

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

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

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

2

18"

36"

back to back
4/’7

Portable,
Fixed or
Driveable Base
may be used,
or may be
mounted

on drums.

=4

8" to 12" 8" 10 12" 8" to 12" 8" to 12"
= e — —
Pal
Pa) o
2§ 3 -
o .. 3 NE
5% ‘ g « BE
»C 24" +
z [
28 R ote 1 min. | g ~ ore 1 |8
9,9 45 3 45 4" note a
o o
LC [=]
g-l--'ll_b 8
Z4 g E "u-,
AL VP-1L VP-1R N |» X |2
=-:‘h ;5 o
+— 0 .
95€ Fixed Base S;rfc:e < Rigi £
vt w/ Approved ount Roadway € i9id &
8¢z Adhes;ve Base  surface . Support o
580 B 7 z
s¢, LI S 7S
gLe T T
228 180 | == Self-righting you ininum
Lo E Suppor t embedment
L gu —_—
vg . depth
L£oo F1XED
o0 9 . . . .
St (Rigid or self-righting)
ISF]
v DRIVEABLE
X LU -_
-
T .0
o5 2 1. Vertical Panels (VP's) are normally used to channelize
€35 . . traffic or divide opposing lanes of traffic.
=32 8" to 12 2. VP‘s may be used in daytime or nighttime situations.
o= |<—>| They may be used ot the edge of shoulder drop-offs and
FEYS — other areas such as lane transitions where positive
Co* daytime and nighttime delineation is required. The
L8y Engineer/Inspector shall refer to the Roadway Design
S8, Monual for odditional requirements on the use VP's
wab 24" for drop-offs.
- >‘§ min 3. VP's should be mounted back to back if used at the edge
vgo - 36" of cuts adjacent to two-way two lane roadways. Stripes
S.o. min. are to be reflective orange and reflective white and
§og should always slope downward toward the travel lane.
ek 4. VP’'s used on expressways and freeways or other high
oS0 speed roadways, may have more than 270 square inches
ook of retroreflective orea facing traffic.
.0 5. Self-righting supports are available with portable base.
508 See "Compliant Work Zone Traffic Control Devices List"
08§ (CWZTCD).
90+ 6. Sheeting for the VP's shall be retroreflective Type A or
JEw A N AT
Type B conforming to Departmental Material Specification
[NVN" .
£-z v DMS-8300, unless noted otherwise.
¥ (Rigid Lf-riahting) 7. Where the height of reflective material on the vertical
5'8 'gid or self-righting panel is 36 inches or greater, a panel stripe of
6 inches shall be used.
PORTABLE
VERTICAL PANELS (VPs)
1. Opposing Traffic Lane Dividers (QTLD) are
delineation devices designed to convert a
normal one-way roadway section to two-way
operation. OTLD's are used on temporary
12¢ CW6-4 centerlines. The upward and downword orrows
fe——— on the sign's face indicate the direction of
) M Ponels traffic on either side of the divider. The
I~ mounted base is secured to the pavement with an

adhesive or rubber weight to minimize movement
caused by a vehicle impact or wind gust.

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

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

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

LONGITUDINAL CHANNELIZING DEVICES (LCD)

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

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

used only when shown on the CWZTCD Iist.

4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers.

5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers
on BC(7) when placed roughly parallel to the travel Ianes.

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

WATER BALLASTED SYSTEMS USED AS BARRIERS

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

Minimum Suggested Maximum
Desirable Spacing of
Posted| Formula Taper Lengths Channelizing
Speed * % Devices
10° 17 12° on a On a
Of fset/Of fset/Offset| Taper Tangent
30 2] 150°| 165" 180’ 30’ 60"
35 L:-ﬂg- 205'] 225 | 245'| 35 70’
40 265°| 295'| 320° 40’ 80
45 450 | 495 | 540’ 45° 90’
50 500°| 550'| 600" 50° 100’
55 L=WS 550’| 605'| 660’ 55° 1107
60 600’ | 660’ | 720 60’ 120°
65 650'| 715'| 780’ 65° 1307
70 700°| 770 | 840" 70" 140’
75 750’ | 825'| 900’ 75° 150°
80 800’ | 880’ | 960’ 80’ 160’

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

SUGGESTED MAXIMUM SPACING OF
CHANNEL IZING DEVICES AND
MINIMUM DESIRABLE TAPER LENGTHS

(FT.}

1. Water ballasted systems used as barriers shall not be used solely to channelize road users, but also to protect the
work space per the appropriate Manual for Assessing Safety Hardware (MASH) crashworthiness requirements based on

roodway speed and barrier opplication.

2. Water ballasted systems used to chonnelize vehicular troffic shall be supplemented with retroreflective delineation
or chonnelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings.
3. Woter ballasted systems used as barriers shall be placed in accordonce to application and installaotion requirements

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

4. Water ballaosted systems used as barriers should not be used for a merging taper except in low speed
urban aregs.
should be designed to optimize road user operations considering the available geometric conditions.

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

as per monufocturer recommendations or flaored to a point outside the clear zone.

When used on o taper in a low speed urban area, the taper shall be delineated and the taper length
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BARRICADE AND CONSTRUCTION

If used to chonnelize pedestrians,
systems must have o continuous detectable bottom for users of long cones ond the top
of the unit shall not be less than 32 inches in height.

longitudinal channelizing devices or water ballasted

CHANNEL IZING DEVICES

BC(9)-21

HOLLOW OR WATER BALLASTED SYSTEMS USED AS FIE bo-21.dgn on: TXDOT [oxs 1xD0T [ow TxDOT | cx: 1007
N OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNEL IZING DEVICES OR BARRIERS e e T
I-'LJI-_IIJ 9-07 6-14 DIST COUNTY SHEET NO.
== 13 52 HOU HARRIS 19
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

barricoded in the same monner.

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.

________9.[

~ 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

or hung with rope, wire, chains or other fasteners.

1. Signs should be mounted on independent supports at a 7 foot

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:

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

Y & & & Ay
L5 NN 7 nenes.
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

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)

PLAN VIEW

© O

PLAN VIEW
TYPICAL APPLICATION

4. When the shoulder width is greater
than 12 feet, steody-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
€9F LEGEND
- ?; K QD Plastic drum
%F==% ﬁ===ﬁ 55| E
b, > —_— (]L) Plastic drum with steady burn Iight
' 25 - or yellow warning reflector
10 E g %P @ ’/\ 2 J
R=2N ) . . .
1 M M M o £ é @ Steady burn warning light
] Zo [ ]| or yellow warning reflector
I il il il 28l o
8 + O .
2o . Increase number of plastic drums on the
9 é U side of approaching traffic if the crown
8’ max. length Type 3 Barricades € > = width makes it necessary. (minimum of 2
<8 @ ond moximum of 4 drums)

CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

3 -aT ]
tI: " min.
2" min.
I: " min,
28"
min.

Two-Piece cones

DATE
FILE

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

Alternate (][)
Approx. (I[)
| 50° I

Min. 2 drums
or 1 Type 3

barricode (][)

Channelizing devices parallel to traffic

| | !

Min. 2 drums
or 1 Type 3
barricade

e

a

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

\\\\$ STOCKPILE
O a a
On one-way roods Desirable
downstreom drums stockpile location
or barricode may be is outside
omitted here clear zone.
<o
=>

TRAFFIC CONTROL FOR MATERIAL STOCKPILES

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.

1. Traffic cones and tubulor markers shall be predominaontly orange, and
meet the height ond weight requirements shown above.

2. One-piece cones have the body and base of the cone molded in one consol idated
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.

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.

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

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

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

1

Tubulor Marker
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BARRICADE AND CONSTRUCTION

CHANNEL IZING DEVICES

BC(10)-21

6. 42" two-piece cones, vertical panels or drums aore suitable for all work zone FILE: bc-21.dgn DNz TxDOT \m:TxDOT\Dm TXDOT | ck: TxDOT
durations. . . @©TxDOT November 2002 CONT [SECT JoB HIGHWAY
1. gzge:hggefubulor markers used on each project should be of the same size 007 sf;fsnws 6385/ 17 001 us 290
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No warranty of any
ility for the conversion

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

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

Temporory Flexible-Reflective

PART TA ATERIAL SPECIFICAT
Roadway Marker Tabs DE MENTAL MATERIAL SPECIFICATIONS

WORK ZONE PAVEMENT MARKINGS

PAVEMENT MARKERS (REFLECTORIZED) DMS-4200

TRAFFIC BUTTONS DMS-4300
GENERAL REMOVAL OF PAVEMENT MARKINGS

POXY A ADH -

1. The Contractor shall be responsible for maintaining work zone ond 1. Pavement morkings that are no longer applicable, could create confusion TOP VIEW FRONT VIEW SIDE VIEW EPO ND ADHESIVES DMs-6100
existing pavement markings, in accordance with the standard or direct a motorist toward or into the closed portion of the roadway BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
specifications and special provisions, on all roadways open to traffic shall be removed or obliterated before the roadway is opened to traffic. EF=======3 'T - — FERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
within the (SJ limits unless ofherwise stated in the plans. 2. The above shall not opply to detours in place for less than three . //%//f///////ﬁ/////%

2. Color, patterns and dimensions shall be in conformance with the days, where flaggers and/or sufficient channelizing devices are used 2 TEMPORARY REMOVABLE, PREFABRICATED DMS-8241
"Texas Manual on Uniform Traffic Control Devices" (TMUTCD). in lieu of markings to outline the detour route. i | PAVEMENT MARKINGS

P . . . —— TEMPORARY FLEXIBLE, REFLECTIVE

3. Additional supplemental pavement marking details may be found in the 3. Pavement markings shall be removed to the fullest extent possible, " 4 Yy ,1 } ROADWAY MARKER TAB,S DMS-8242
plans or specifications. so os not to leave a discernable marking. This shall be by any method - Adhesive pad

4, Pavement markings shall be installed in accordonce with the TMUTCD opproved by TxDOT Specificotion Item 677 for “Eliminoting Existing Height of sheeting A 1ist of prequalified reflective raised pavement morkers,

ond as shown on the plans. Pavement Markings ond Markers®. is usually more thon non-reflective traffic buttons, roadway marker tabs and other

. . 4. The removal of pavement markings moy require resurfacing or seal 1/4" ond less than 1", pavement markings can be found at the Material Producer List

5. When short term markings ore required on the plans, short term coating portions of the roadway as described in [tem 677. web address shown on BC(1).

morkings shall conform with the TMUTCD, the plans ond details as

shown on the Standard Plan Sheet WZ (STPM). 5. Subject to the approval of the Engineer, any method that proves to be

successful on a particular type pavement may be used.

6. When staondard pavement markings are not in place ond the roadway 4 d STAPLES OR NAILS SHALL NOT BE USED TO SECURE

is opened to traffic, DO NOT PASS signs shall be erected to mork 6. Blast cleaning may be used but will not be required unless specifically TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER

the beginning of the sections where passing is prohibited and shown in the plans. TABS TO THE PAVEMENT SURFACE

PASS WITH CARE signs at the beginning of sections where passing

is permitted. 7. Over-painting of the markings SHALL NOT BE permitted.
7. All work zone povement markings shall be installed in accordance 8. Removal of raised pavement markers shall be as directed by the

with [tem 662, "Work Zone Pavement Markings." Engineer. 1. Temporary flexible-reflective roodway marker tabs used as guidemarks

9. Removal of existing pavement markings and markers will be paid for shall meet the requirements of DMS-8242.
directly in accordance with Item 677, “"ELIMINATING EXISTING PAVEMENT 2. T . . .
M \ H . Tabs detailed on this sheet are to be inspected and accepted by the

RAISED PAVEMENT MARKERS MARKINGS AND MARKERS, " unless otherwise stated in the plans. Engineer or designoted representative. Sompling ond testing is not
1. Raised pavement markers are to be placed according to the patterns 10.Black-out marking tape may be used to cover conflicting existing normally required, however ot the option of the Engineer, either “"A"

on BC(12). morkings for periods less thon two weeks when approved by the Engineer. or "B" below moy be imposed to assure quality before placement on the

roadway.

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

the requirements of [tem 672, "RAISED PAVEMENT MARKERS" and Departmental A. Select five (5) or more tabs at random from each lot or shipment

Maoterial Specification DMS-4200 or DMS-4300. 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
PREFABRICATED PAVEMENT MARKINGS (5) tabs at 24 inch intervals on on asphaltic pavement in a

straight line. Using a mediumn size passenger vehicle or pickup,

1. Removable prefabricated pavement markings shall meet the requirements

of DMS-8241. 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
2. Non-removable prefabricated pavement morkings (foil bock) shall meet more than one (1) out of the five (5) reflective surfaces shall
the requirements of DMS-8240. be lost or displaced as a result of this test.

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

MAINTAINING WORK ZONE PAVEMENT MARKINGS 4. See Standard Sheet WZ(STPM) for tab placement on new pavements. See

1. The Contractor will be responsible for maintaining work zone pavement Standard Sheet TCP{7-1) for tab placement on seal coat work.
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.

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

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

3. The markings should provide a visible reference for a minimum
distance of 300 feet during normal daylight hours and 160 feet when
illuminated by automobile low-beam headlights at night, unless sight
distance is restricted by roadway geometrics. 2. All temporary construction raised pavement markers provided on a

project shall be of the same monufacturer.

4. Markings failing to meet this criteria within the first 30 days aofter
placement shall be replaced at the expense of the Contractor as per 3. Adhesive for guidemarks shall be bituminous material hot applied or
Specification [tem 662. butyl rubber pad for all surfaces, or thermoplastic for concrete

surfaces.
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:

DATE:
FILE:

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS
PAVEMENT MARKING PATTERNS

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

NO-PASSING LINE PAVEMENT

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

T I-C

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B ype Type W buttons
Pattern A is the TXDOT Staondard, however Pattern B may be used if approved by the Engineer WIDE P’}Cé::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
ocoomoooan oo|:|ooo|:|ooonooonooonooouooonooonooon Raised 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
SSwhite”” |:',> 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
1-97 9-07 5.21 638517 001 us 290

Two'WAY LEF T TURN LANE 2-98 7-13 DIST COUNTY SHEET NQ.
11-02_8-14 HOU HARRIS 22
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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:

DATE:
FILE:

END LEGEND

ROAD WORK Chonnel izing ezzz=2|Type 3 Barricade 2 ® |Channelizing Devices
620-2 (Dse(;/(;cr?:*e 2 A :ﬂjj . N Truck Mounted
48" X 24" Heavy Work Vehicle Attenuator (TMA)
| (See note 2)A | | £ |Trailer Mounted Portable Changeable
| . S Flashing Arrow Board Message Sign (PCMS)
Chzo 1D, END | 2 |sign <:| Traffic Flow
| - | ROAD WORK '
(Flags- \|\ ..
See note 1) © 1 Chaonnelizing | 0\ Flag D_O F lagger
0l c Devices )
vl a G20-2
| - E (See note 2) A | 48" X 24"
519 | (See note 2)A Minimum Suggested Moximum| .. .
Oo|wn ~ h \I . Desirable . Minimum
_ Spacing of . Suggested
iy < CW20-1D v . s | | [Posted|Formuia]  Taper Lengths Channel izing Sion | e tudinol
CW20-1D | Qo 5 3 48" X 48 ) L | L] Speed H Spacing
48" X 48" €3 | 3 . (F lags- o : x % Devices g+ - |Buffer Space
o = .%=0 o5 * 0 | 11 ] 122 | ono on o ; "B"
(Flags- 3 % o+ See note 1) | Distonce
S te 1) s @ @ 5| owdo C|E < Offset/Of fset|Of fset| Taper | Tongent
ee note | 6" | G| =86 °|3 5 | 5 oR | 30 2| 150°[ 165" 1807 30 60" | 120° 90’
4| X . -
™ 3352 gy |3 i 5E, 35 |- &> [2057 225" 2457 35 70" | 160 120’
| R 4728 ol3 3 | 2 gu8% | 40 265'] 295 320 40’ 80’ | 240’ 155°
| k e & n Lo9, . 45 450’ | 495°| 540° 45’ 90’ 320" 195°
* o) §$ S0 | 50 500'| 550'| 600’ 50’ 100° 400’ 240’
—ON~
" | | N = < |& | \ . 55 L=WS 550'| 605°| 660" 55" 110" 500" 295’
; L | > L | 60 600’ | 660 | 720" 60’ 120" 600’ 350"
| alc 0 | e 65 650°| 715°] 780°| 65° | 130’ 700" 410"
Channel fz7ng vie | p E | 70 700°| 770’ | 840’ 70’ 140 800" 475"
Dsevices 2A 519 -“ y 75 Inactive | 75 750’ | 825’ | 900’ 75" 150° 900" 540°
(See note 2) I s
| &% | "‘&'f".’ | > ve"’h°;'"c".e "l x conventional Roads Only
3 10] .1]"\):‘ 0| (See Note 3)| X% Taper lengths have been rounded off.
. S Min. s . : L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
Channelizing | vy t Work vehicles or ——| o
devices may be 5% | o other equipment _g|
omitted if the o > 8 necessary for the %F o
work area is a M a work operation, such
minimum of 30’ | o | « as trucks, moveable 3zl TYPICAL USAGE
from the nearest -E cranes, etc., shall ,; MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
traveled way,— | . <] remain in areas 4 DURATION STATIONARY | TERM STATIONARY STATIONARY
Sbggo¥MXeh|gle = separated from o 7 7
wi an .
. - - lanes of traffic by + -
o
Shadow Vehicle o high !n'rensrry | channel ization 8 5.|
i i : 3 rofating, devices at all times Q =
with TMA and high | e & flashing, : S ©. | GENERAL NOTES
intensity rotating, o Q= o oscillating or | | -
flashing, > strobe |ights. . < 1. Flogs attached to signs where shown are REQUIRED.
oscillating. S (See notes 4 & 5) S?$ﬁ°¥MXeh$g'e S - | 2. AIl traffic control devices illustrated are REQUIRED, except those
or strobe lights. | u n [ wi . one | denoted with the triangle symbol may be omitted when stoted elsewhere
high intensity . . .
(See notes 4 & 5) | rotating, flashing, . in the plans, or for routine maintenance work, when approved by the
v oscillating or Engineer.
| u e n strobe |ights. | 3. Inoctive work vehicles or other equipment should be parked near the
o|a | (See notes 4 & 5) right-of-way |ine and not parked on the paved shoulder.
~-|E o - | | 4. A Shadow Vehicle with a TMA should be used anytime i+ can be positioned
5 2 . 30 to 100 feet in advance of the area of crew exposure without adversely
| cle | L | | | affecting the performance or quality of the work. [f workers are no
8 g o longer present but road or work conditions require the traffic control
o to remain in place, Type 3 Barricades or other channelizing devices
| 8y * I | | may be substituted for the Shodow Vehicle and TMA.
v o | . a E 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
Ol . L'y [ | surfoce, next to those shown in order to protect wider work spoces.
Chor_mel izing | - = 1S) 5.', | Py > | . : X 6. Eize\'{lg;;s-l)fcr shoulder work on divided highways, expressways and
ce v .
?_22'; n°s+e A : ° . b > | 7. CW21-5 "SHOULDER WORK" signs may be used in place of CW20-1D
35 « | ] . .
| ° @) | : "ROAD WORK AHEAD" signs for shoulder work on conventional
C
ROAEDNV[I)ORK 0 | -g Channelizing Al ok | roadwoys.
L Devices [} :
°2 (See note 2) A 0 G L5 |
5 | 5 G20-2 sl | _|E
s S 48" x 24" | gs 5o :
é @ G 3 (See note 2A |8 c u: |
£ | = L | £ ® :
n v | L| O >
O| 4% oo |
[l
-~ - >y o5 '
m u ) o|w %@ Traffic
| Ch 17zi | = | * | = Operations
annelizing / \ x| . . Division
Cw20-1D Devices _— Texas Department of Transportation Standard
48" X 48" (See note 2)A u t
| (Flags- 1 | .
See notes 1 & 1) TRAFF IC CONTROL PLAN
END
ROAD WORK CONVENTIONAL ROAD
620-2 SHOULDER WORK
48" X 24"
(See note 2) A 2320{(128
TCP (1-1Q) TCP (1-1b) (F lags- TCP (1-1c) (F 1ags- TCP(1-1)-18
See notes 1 & 7) See notes 1 & 7)
FILE: topl-1-18.dgn DN: ‘CK: ‘DW: CK:
woRK EHIC ES ON SHO DER ©T><DOT December 1985 CONT | SECT JoB HIGHWAY
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER \ L UL roe e 33517 001 Us 290
Conventional Roads Conventional Roads Conventional Roads 8-95 2-12 bIsT CounTY E—
1-97 2-18 HOU HARRIS 23
™ -




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:

Marning Sign,Teduence END CW20-4D LEGEND
égmengsée?owlrec " -.-/ ROAD WORK 48" X 48" zzzz2|Type 3 Barricade ® ® |Channelizing Devices
ONE LANE . Truck Mounted
( ) | Sgo_)z( 24" CW3-4 ROAD l:[[jj Heavy Work Vehicle A |attenuator (TMA)
4 c G < o 48" X 48" AHEAD Trailer Mounted Portable Changeable
?21"-5 2" X o ¢ (See note 2)A BE Flashing Arrow Board Message Sign (PCMS)
' — | Qo8 PREPARED s 2 |[sign <o |raftic Fiow
85 70 STOP 2870y g
10 8 5. (F 1ags- <\ |Floe 0o [Fiogger
ONCOMING - | °g2 See note 1) — -
TRAFFIC 4 pesiravle | *eatng or | Minimm [ o s |stoppin
Py CW20-7 Posted| Formula Taper Lengths izt Sign gges & PoLNo
R1-2aP 48" X 48" Speed P 9 Channelizing spacing |Longitudinal| Signt
48" X 36" ’ I % * % Devices g Buffer Space|Distance
— 10 KN 12° Oon a on a : "B"
(See note 8) = END Offset/Of fset|Offset] Taper Tangent Distonce
. CW16-2P ) ; ; ; ; ; : ; ;
Y 9 24" x 18" FEET ROAD WORK 3 W52 150' 165’ | 180 30, 60 120 90 200
- (See note 2) A 35 |L-= 50 205 | 225' | 245’ 35 70° 160’ 120’ 250’
. 359-5 22 40 265'| 295‘| 320°] 40’ 80’ 240’ 155’ 305°
Chonnelizing devices . 45 450°| 495°| 540’ 45’ 90’ 320’ 195' 360’
separate work space Except in 50 500°| 550'| 600°'| 50’ 100’ 400’ 240’ 425’
from traveled wa emergencies,
Y’Z flagger stations 55 L=WS 550’ | 605’ | 660’ 55° 110’ 500’ 295" 495
shall be 7 7 " g B 0 T g
Tl luminated 60 600’ | 660°| 720 60 120 600 350 570
at night 65 650°'| 715°| 780’ 65" 130’ 700’ 410° 645"
8 70 700 | 770’ | 840" 70’ 140’ 800" 475" 730'
g 75 750° | 825°| 900 75’ 150' 900’ 540" 820’
:’: % Conventional Roads Only
v %% 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
Shadow Vehicle with DURATION STATIONARY | TERM STATIONARY STATIONARY
TMA and high intensity "z v
rototing, flashing, o
- oscillating or strobe 3 GENERAL NOTES
lights. (See notes 5 & 6) Q
& 1. Flags attached to signs where shown are REQUIRED.
slex 2. All troffic control devices illustroted are REQUIRED, except those denoted with the
[ ] @ Shadow Vehicle =4 s 5 triongle symbol may be omitted when stoted elsewhere in the plans, or for routine
| with TMA aond high L = maintenance work, when approved by the Engineer.
in+en§i+y rotating, 3. The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4D "ONE LANE
. flashing, | ROAD AHEAD" sign, but proper sign spacing shall be maintained.
| L2 °I§°;_:_r|°;'n?. hts 4, Sign spacing may be increased or an additional CW20-1D "ROAD WORK AHEAD" sign may be
. £ 0% ?See ng-r:s ég& &) - used if advance warning chead of the flogger or R1-2 "YIELD" sign is less than 1500 feet.
c g @9 | 5. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet
L =(=38 in advance of the area of crew exposure without adversely affecting the performance or
| . ole’>. L} CW20-7 quality of the work. [f workers are no longer present but road or work conditions require
niego 48" X 48" the traffic control to remain in place, Type 3 Barricades or other channelizing devices
T Y = R1-2 L m may be substituted for the Shadow Vehicle and TMA.
| 42" X 42 " X 42" 6. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to
in _ those shown in order to protect wider work spaces.
| P S NG . Except in F o TCP (1-20)
-2d A
ONCOMING [48" x 36" emergencies, * .5E XXX | cwie-2pP 7. R1-2 "YIELD" sign traffic control may be used on projects with approaches that have
TRAFFIC [(See note 8) féo?g,eg stotions | Cl5wd FEET | 24" x 18" adequate sight distonce. For projects in urban areas, work spaces should be no longer
| x ?I?umingfed S == g % (See note 2) A than one half city block. In rural areas on roadways with less than 2000 ADT, work
ot night 15s. spaces should be no longer than 400 feet.
‘9 .D- 8 8 Eo 8. R1-2 "YIELD" sign with R1-2aP "TO ONCOMING TRAFFIC" plaque shall be placed on a support
| O I Ay BE at a 7 foot minimum mounting height.
TCP (1-
> PREPARED CP_(1-2b)
| -I-H TO STOP 9. Flaggers should use two-way radios or other methods of communication to control traffic.
cw3-4 10. Length of work space should be based on the ability of flaggers to communicate.
48" X 48 A 11. 1f the work space is located near a horizontal or vertical curve, the buffer distances
CW3'§ 28" | x {See note 2) should be increased in order to maintain adequate stopping sight distonce to the flagger
and a queue of stopped vehicles (see table above).
12. Chonnelizing devices on the center-1ine may be omitted when a pilot car is leading
traffic and approved by the Engineer.
13. Floggers should use 24" STOP/SLOW paddles to control traffic. Flags should be
limited to emergency situations.
x ONE LANE gco o Traf{[c
ROAD END - perations
| . Division
AHEAD Texas Department of Transportation
CW20-4D ROAD WORK J P P Standard
48" x 48" G20-2
| 48" X 24" TRAFFIC CONTROL PLAN
TCP (1 _20) See note 1)
CW20-1D TCP (1-2b) TCP(1-2) -1
T 48" X 48" c ( 2 8
ONE L ANE WO'WAY S(F Iogs; - FILE: tepl-2-18. dgn DN: ‘CK: ‘DW: Cks
CONTROL WITH YIELD SIGNS o e ONE LANE TWO-WAY O T R
CONTROL WITH FLAGGERS T T e
(Less ThOn 2000 ADT = See nO‘I'e 7) 2-94 2-12 DIST COUNTY SHEET NO.
1-97 2-18 HOU HARRIS 24

1




Warning Sign Sequence
in Opposite Direction
Same as Below

a. [ END

ROAD WORK

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:

\ O 4
R1-2 \ 48" X 24"
2" x4 "X \.'. |
Tb AMAAA~— | Temporary

Yield Line
ONCOMING I (See Note 2) A
TRAFFIC

R1-2aP |
48" X 36" .
(See note 9)

100°

‘\
100°
Approx

Devices at 20’

spacing on the Toperggz/////// |

olc
S|=
=
o
o
o
a
(72}
x
.
2

Shadow Vehicle with

TMA and high intensity

rotating, flashing,

oscillating or strobe

lights. (See notes 6 & )
m

*

. . cl3 le? " "
Devices at 20° =[2 42" X 42" X 42
spacing on the Taper ———9 \ /

° s S T0
. ONCOMING [R1-20P
Temporary . 48" X 36"
Yield Line - it TRAFFIC (See note 9)
(See Note 2) A YYVYY

X 48"

ONE LANE
ROAD
AHEAD

CW20-4D
QC7| 485 x 48" x 48"
END |
ROAD WORK v
620-2
48" X 24 |

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

Cw20-4

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

CW20-7
48" X 48"

XXX
FEET

CW16-2P
24" X 18" A

Except in
emergencies,
flagger stations
shall be
illuminated
at night

Temporary
24" Stop Line
(See Note 2) A

Shadow Vehicle
with TMA and

high intensity
rotating,

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

Devices at
20’ spacing
on the Taper

Except in
emergencies,
flagger stations
shal |l be

illumincfiggj/////
at night

Temporary
24" Stop Line
(See Note Z)AJ

END
ROAD WORK

G20-2
48" X 24"

PREPARED
TO STOP

Work Spoce

B

100° Approx.
Devices at
20’ spacing

XXX
FEET

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

/ See note 1)

END
ROAD WORK

G20-2

48" X 24"

CW20-7
48" x 48"

CW16-2P
24" X 18" A

BE

PREPARED
TO STOP

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

See note 1)

LEGEND

j=z—=—=

Type 3 Barricade

Channelizing Devices

1B

Heavy Work Vehicle

Truck Mounted
Attenuator (TMA)

Trailer Mounted
Flashing Arrow Boord

Portable Changeable
Message Sign (PCMS)

3
-l

SED|Y

Sign Traffic Flow
<:\ Flag F lagger
Minimum Suggested Moximum| . . o .
PS%se-:-!edd Formula Tog:il[gggllihs cﬁgggé??z?:g Spsoiginng Loil‘gllqiq'reusd‘rienil S-r;i‘gi:-rnq
% - ** _ Devices nyn o |BUf feer“Space Distance
0f¥2e+0fLLe+0fL§e+ égbéi Téﬁ;é;+ Distance
30 2| 1507 165" | 180" 30 60’ 120° 90’ 200’
35 |- % 205'| 225'| 245'| 35 70" | 160 120° 250"
40 265°| 2957| 320’ 40 80’ 240’ 155° 305’
45 450°| 495°| 540’ 45’ 90’ 320° 195 360"
50 500 | 550°| 600’ 50 100° 400 240 425"
55 L=WS 550°| 605'| 660" 55’ 110 500" 295" 495"
60 600’ | 660°| 720" 60’ 120° 600’ 350 570°
65 650°| 715'| 780’ 65" 130' 700 410 645’
70 700°| 770" | 840’ 70" 140’ 800" 475" 730
75 750’ | 825°| 900" 75° 150° 900’ 540’ 820"
% Conventional Roads Only

%% Taper lengths haove 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 4

GENERAL NOTES

1.
2.

o

Flogs attached to signs where shown, are REQUIRED.
A1l troffic control devices illustraoted ore REQUIRED, except those denoted with the triangle symbol
may be omitted when stated elsewhere in the plans, or for routine maintenance work, when approved

by the Engineer.

. The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4 "ONE LANE

ROAD XXX FT" sign, but proper sign spacing shall be maintained.

. Flaggers should use two-way radios or other methods of communication to control traffic.
. Length of work space should be based on the ability of flaggers to communicate.
. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet

in advance of the area of crew exposure without adversely affecting the performonce or quality of

the work.

1f workers are no longer present but road or work conditions require the traffic control

to remain in place, Type 3 Barricades or other channelizing devices may be substituted for the Shadow

Vehicle and TMA,

in order to protect a wider work space.

TCP (2-2q)

. Additional Shadow Vehicles with TMAs may be positioned off the paved surfaoce, next to those shown

8.

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

The R1-20P "YIELD TO ONCOMING TRAFFIC" sign shall be placed on a support ot a 7 foot minimum

mounting height.

TCP (2-2b)

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

approved by the Engineer

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

(See table above).

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

emergency situtations.

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

TRAFFIC CONTROL PLAN
ONE-LANE TWO-WAY
TRAFFIC CONTROL

TCP (2-2q) (2-2b)
2-LANE ROADWAY WITHOUT PAVED SHOULDERS 2-LANE ROADWAY WITHOUT PAVED SHOULDERS TCP(2-2)-18
ONE LANE TWO-WAY ONE LANE TWO-WAY e T [ R R Y
CONTROL WITH YIELD SIGNS CONTROL WITH FLAGGERS 8-95 3-03 6385|117 001 UsS 290
(Less than 2000 ADT - See Note 9) e s fou] HARRIS 55

1o




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

Area where Edge 1. If spalling or holes occur, ROUGH ROAD (CW8-8) signs should be placed in
Condition exists advonce of the condition ond be repeated every two miles where the
condition persists.

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 markings are not in place. The signs
ond markings shall remain in place until permanent pavement markings are
instal led.

X "X" distance X

(See Note 4) (éeed;‘gigng)e 4, Signs shall be spaced at the distances recommended as per BC standards.

5. Additional signs may be required as directed by the Engineer. Signs shall
*See Table 1 remain in ploce until final surface is applied. Signs shall be considered

== -2- J\ subsidiory to Item 502 "BARRICADES, SIGNS AND TRAFFIC HANDLING. "
\ 6. Signs shall be fabricated and mounted on supports as shown on the BC

i i i standards and/or listed on the "Compliant Work Zone Traffic Control Devices”

list.

7. Short term markings 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:

DATE:
FILE:

Edge Condition Edge Height (D) % Warning Devices

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

@ 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
f_\';ﬁg méii;ggSCemer égﬁgi:{?g;eei?gis D Less than or equal to 3" Sign: Cws-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
= o
erations
X X A 7exas Department of T tati ivision
“X" distance TRAFFIC cm-rm DURING PLANING. exas Department of Iransportation Standard
(See Note 4) OVERLAY AND LEVEL ING OPERATIONS
o gieronce | ARE SHOWN ELSEWHERE IN THE PLANS.
X (See Note 4) V =fa = SIGNING FOR
MINIMUM WARNING SIGN SIZE UNEVEN LANES
G G | @ w811 Conventional roads 36" x 36"
e CW8-11 ) 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 o1 ST i = B N
REVISIONS 6385| 17 001 us 290
TWO LANE CONVENTIONAL ROAD DIVIDED ROADWAY e T T TR
]




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:

LEGEND

eZzZzZz2|Type 3 Barricade

c ke |Sign
= ROAD R11-2
NEIEICI : CLOSED| 73" 72 5o-
Work Area RRTIN, e
’ s ’ PR s ’ Minimum
_l.i — Posted Sign
ANSXX77772 Speed spocing
Work Area e * Di '*X'
istance
| S b",‘b‘i “",“‘:',‘”‘ 30 120
0 CW20-3C
48" x 48" selE e e 35 160’
See Note 8 -
e —j M4-12T LTI 40 240
| STREET NAME|Ver'2 1z S = s
See Note 7
g DETOUR SEet et et CEgéED R11-2 50 400’
- : : 48" x 30" -
“ tWzo-38 ‘ Yo- % 24+ RTINS 55 500
48" x 48" _ "
| See Note 8 "43,,'2'—18,. Z(; igg
[~ p—
70 800°
XX 75 900’
Mzl < ‘A . o tional Roaods Onl
247 x 24» [JEXAS | s ROAD CLOSED |R11-3a 200" Approx R3-1 ) % Conventional Roads Only
] . XX MILES AHEAD [ 60" x 30" ‘ 24" x 24 GENERAL NOTES
200, Appr‘ox .ﬂ_) 9 LOCAL TRAFFIC ONLY See No-re 8
: S 4-10 .I 1. This sheet is intended to provide details for temporary work zone
‘ > == %B:IXL]B" road closures. For permanent road closure details see the
q |m F See Note 6 <:| D&OM standards.

2. Barricades used shall meet the requirements shown on Barricade and
Construction Standard BC(10) and listed on the Compliant Work Zone
Traffic Control Devices list (CWZTCD).

jr— _<:I_
o>

3. Stockpiled materials shall not be placed on the traffic side of
barricades.
\ / . 4. Barricades at the road closure should extend from pavement edge to
M4-8 x pavement edge.
e — 24" x 12"
5. Detour signing shown is intended to illustrate the type of signing
that is appropriate for numbered routes or un-numbered routes as
M1-6T labeled. It does not indicate the full extent of detour signing
24" x 24" R3-2 required. Detour routes should be signed as shown elsewhere in
| TEXAS 24" x 24" the plans.
o
=4 M6-1 _ 6. If the road is open for a significant distance beyond the
b= h 21" x 15" CWZOXZE‘)S-- intersection or there are significant origin/destination points
beyond the intersection, the signs and barricades at this
location should be located at the edge of the traveled way.
| 7. The Street Name (M4-12T) sign is to be ploced above the
M4 -8 DETOUR (M4-9S) sign.
o 24" x 12"
8. For urban areas where there is a shorter distance between the
XX M1-6T intersection and the actual closure location, the ROAD CLOSED
° 24" x 24" XX MILES AHEAD (R11-3a) sign may be replaoced with a ROAD CLOSED
| G Q TEXAS CW20-3D TO THRU TRAFFIC (R11-4) sign. If adequate space does not exist
— x 48 between the intersection and the closure a single ROAD
MS-1L CLOSED AHEAD (CW20-3D) sign spaced as per the table above may
i I 21" x 15" replace the ROAD CLOSED 1000 FT (CW20-3B) ond ROAD CLOSED
e | 500 FT (CW20-3C) signs.
9. Signs aond barricades shown shall be subsidiary to Item 502.
Locations where these details will be required shall be as
shown elsewhere in the plans.
DETOUR
1500 FT CW20-24A ‘ ® Traffic
48" x 48" = Oge:rgt'ions
I Texas Department of Transportation s,;",’,ﬁ,’g:’d
Signing for a Numbered Route with an Off-Site Detour Signing for an Un-numbered Route with an Off-Site Detour wz (RCD) - l 3
FILE: wzrcd-13. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
©7TxDOT  August 1995 CONT | SECT JOB HIGHWAY
REVISIONS 6385|17 001 us 290
1-97 4-98 T7-13 DIST COUNTY SHEET NQ.
2-98 3-03 HOU HARRIS 27
TS -




WORK ZONE SHORT TERM PAVEMENT MARKINGS DETAILS WORK ZONE SHORT TERM PAVEMENT MARKINGS PATTERNS

No warranty of any

TxDOT assumes no responsibility for the conversion

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

20° +6" — Type Y-2
" n LT ! mf/ 0 NDOOT DO
DOUBLE TABS 4" to 12 . 0 —_ NOT |Rr4-1
NO-PASSING 2 Ra-1 [PASS | 4 |pass
LINE TAPE 4 to 12"L_ — 4 — <:|
T . " T& Yel low -— _— _— _— -— -— - -— — I ] ] ] I ] I ] ] ] ] noo ooo
SOLID — 20":6" a.5" 6" f— I:E -— - - |::>ﬂ] 11 0 1 i mmm&
o Yel low Type Y-2
LINES SINGLE 1ABS ET 20°:6 Hlm g Y Tz
NO-PASSING LINE . l'\ PASS TAPE 3 PASS TaBS
or CHANNELIZATION WITH T~ witH
TAPE — — — CARE
LINE k— 20716" —f \ b 4.5 s6" CARE | ps-2 Ra-2

Yellow or Wnite CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO LANE TWO-WAY HIGHWAYS
20" +1" H Type Y-2 or W \

BROKEN TABS oo 00 (il 00D ) . <&
L INES . ik 1723 White <s oo W

TAPE
(FOR CENTER LINE +\ —
H 4.5 +6"

[ |
OR LANE LINE) f—— 40" s1” 44
Yellow or White

12" 16" — i 3723 Type W
0 O 0 o i %
i

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

> > o >

- White -
WIDE DOTTED IRE o T2 ¢ v,
0 O D of I 0 - s s 3 s s s m ®=m w=m | ! !
LINES 12" | |::> / N -
(FOR LANE DROP LINES) TAPE - - - 7 Wide Dotted Lines S Wide Dotted Lines
F— 12':6"‘{ e 3723" \ White Type W Wide Gore Markings Wide Gore Markings

TAPE TABS

LANE LINES FOR DIVIDED HIGHWAY

TABS m ol

Ss ==

| W ARy

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:

DATE:
FILE:

—— 20:6" — Type W
D 0., .. I{ﬂ% Xm
TABS 0 oY - m <5 <p
WIDE GORE - - White 7™ - - 000 000 000 110 100 100 100 100
MARK INGS 2 e < Toe W 7 <
- -\ - - - - - - - - - - 1 0 0 0 0 0 1 1 0 1 0 0 0 0 0
TAPE - — — — — — — - — 0 i 0 0 0 0 1 I 0 I m;m 0 0 i
e 20726" — 4.5 16"k WhHe/ o> Yellow 2> Type Y-2
= — U e — - UL U U 0 oo i 100 i
White E:> A
|::> 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 L INES FOR MULT ILANE UNDIVIDED HIGHWAYS
Short term pavement markings shall NOT be used to simulate edge |ines.

Dimensions indicated on this sheet are typical and approximate. Variations in size ond height may occur be- <:| <:|
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 <:I Type W <:I
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 i i I i 1]
these values, additional maintenance replacement of devices should be planned. — - - - - 000 100 100 00 000 100 000 00

. . . . . Type Y-2
5. No segment of roadway open to traffic shall remain without permanent pavement markings for a period greoter vellow 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 0 I 0 I 0 I 0 I 0 I 0 ] 0 I
permonent pavement markings are in place. When the Contractor is responsible for placement of permanent E:> E>
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 Eg]”] 100 Pa oo oo 1o o oo
be placed as soon as weather permits. '::> ! 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 Iimits of no-passing zones for up to 14 calendar days. Permanent Raised T v~ Removable If raised povement markers are used to supplement REMOVABLE
pavement markings should then be placed. ! v Y Short Term . . ® Traffic
Pavement //// /////// Pavement short term markings, the markers shall be applied to the top = Operations

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 FLEXIBLE, REFLECTIVE ROADWAY MARKER TABS (TABS) 2. Non-removable Prefabricated Pavement Markings shall meet the requirements of either DMS-8240

L] "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 rker for rk n rkin hal | t the r ir nt f
Tabs shall meet requirements of Departmental Material Specification DMS-8242. Ltem g_ur;ed"gg\llgrgg PAF\?EME?JTSM:;EERSE Oxg DM§?4SOISO 'ngs shall mee € requirements o wz (STPM) =1 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 6385 17 001 Us 290

4, No two consecutive tabs nor four tabs per 1000 feet of Iine shall be missing or fail to meet the visual respective MPLs of fhe following website: ) o '3'_3-; oror oy p——
per formance requirements of Note 3. http://www.txdot.gov/business/contractors_consultants/material_specifications/default.htm 3 HOU HARRIS 78

T




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:

DATE:
FILE:

SUMMARY OF LARGE SIGNS
GALVAN1ZED
stRucturaL | DEALLED
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 I I o 620-71 A .y oen
range <BRAKE 192" X 96" | Type By or C 128 wax18 |16 [17 12

A See Note 6 Below

& I & Work . . Work . : DEPARTMENTAL MATERIAL SPECIFICATIONS
Area = Area = LEGEND
. (e Note 3) . (see Note 3) PLYWOOD SIGN BLANKS DMS-7100
| =& | Sign ALUMINUM SIGN BLANKS DMS-7110
22 | Lorge 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 Braoke (CW21-1T) signs and supports shall be considered
I subsidiory to Item 502, "Barricades, Signs and Traffic Handling."
aln [ S E— i [ SS— 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 ond 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 P oL 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:

Item 636 - Aluminum Signs
I I ‘BRAKE I Item 647 - Large Roadside Sign Supports ond Assembl ies.
G20-7T Ccw21-17 [tem 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 §® Traffic
Operations
I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
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 6385|17 001 us 290
6-96 5-98 7-13 DIST COUNTY SHEET NO.
8-96 3-03 HOU HARRIS 29

116




1:27:48 PM

+ « \CADD\SURVEY\007PBMO2P, dgn

8/21/2012

KERMIER RD

THIS SURVEY WAS PERFORMED UNDER MY

SUPERVISION AND REPRESENTS UPDATES
n TO SURVEY CONTROLS ESTABLISHED BY
CLARK-GEOGRAM, INC.

DOCUMENT IS FOR INTERIM REVIEW AND NOT
INTENDED FOR CONSTRUCTION BIDDING, OR
PERMIT PURPOSES.

MARY ELLEN CHRUSZCZAK, RPLS

4968

TEXAS LICENSE NO.
AUGUST 2012

DATE

[NIQZOZ‘W

THIS SURVEY CONTROL INFORMATION HAS
BEEN ACCEPTED AND INCORPORATED INTO -\\\\\
THIS PS&E.

DOCUMENT IS FOR INTERIM REVIEW AND NOT =6,
N1020237 INTENDED FOR CONSTRUCTION BIDDING, OR 7 - oo
[‘ PERMIT PURPOSES

GHASEM A. ARJOMANDI, P.E.
83543
TEXAS SERIAL NO.
AUGUST 2012
DATE

BADTKE RD

L:-::
P

NOTES: P < 0 400 800 1600

1. ALL HORIZONTAL COORDINATES ARE REFERENCED TO THE TEXAS COORDINATE SYSTEM, NORTH AMERICAN DATUM OF 1983 (1993
ADJUSTMENT), SOUTH CENTRAL ZONE. TEXAS DEPARTMENT OF TRANSPORTATION (TXDOT) MONUMENTS L1020202, N1020248,
N1020238, N1020128, N1020327 AND N1020247 WERE HELD FIXED USING THEIR PUBLISHED HORIZONTAL VALUES. THE
COORDINATE POSITION FOR ALL POINTS ARE BASED ON GPS SURVEYS MEETING THE STANDARDS OF ACCURACY SET FORTH 7/15/2021
IN THE FEDERAL GEODETIC CONTROL COMMITTEE PUBLICATION ENTITLED "GEOMETRIC GEODETIC ACCURACY STANDARDS AND
SPECIFICATIONS FOR USING GPS RELATIVE POSITIONING TECHNIQUES®, REPRINTED WITH CORRECTIONS AUGUST 1, 1989,

REV. NOJ| DATE DESCRIPTION BY

THESE TxDOT CONTROL MONUMENTS ARE LOCATED THROUGHOUT THE ENTIRE US 290 CORRIDOR, FROM THE HARRIS/WALLER

COUNTY LINE EAST TO IH 610. NONE OF THESE MONUMENTS ARE WITHIN THE LIMITS OF THIS PROJECT AND ARE

Erogirolon ®
srookhollow Ill,
THEREFORE NOT SHOWN. 2950 North Loop W. © —& Texas Department
Sute 1150 2021
2. ALL SURFACE VALUES WERE DERIVED UTILIZING THE COMBINED ADJUSTMENT FACTORS (SEA LEVEL FACTOR X SCALE END PROJECT Housion, Texas 77092 y 4 of Transportation
FACTOR) WHICH HAVE BEEN DEVELOPEDBY TEH STATE FOR ITS USE AS FOLLOWS: GRID VALUES ARE MULTIPLIED BY A CSJ 0114-12-007 | 3
COMBINED ADJUSTMENT FACTOR OF 1.00013. STA 10340+56. 75 3
N(Y): 13,935,206, 1997
3. ALL ELEVATIONS ARE REFERENCED TO THE NORTH AMERICAN VERTICAL DATUM OF 1988 (1991 ADJUSTMENT). DURING THE E(X): 2,970,368.1529 g@Texas Department
ANALYSIS OF A 2002 US 290 PROJECT BETWEEN LM 10 AND BELTWAY 8 USING L1020202 AND N1020238, IT WAS ﬁmz of Transportation GR I MES ROAD
DETERMINED THAT A 0.7 OF ONE FOOT VARIATION EXISTS BETWEEN THE PUBLISHED VALUES AND THE MEASURED VALUES.
4, SIMILAR DISCREPANCIES WERE FOUND IN THESE SECTIONS OF US 290. ELEVATIONS FOR THE EXISTING TXDOT CONTROL uUs 290 AT US 290
MONUMENTS H-78 AND H-20 (AS PUBLISHED BY CLARK SURVEYING COMPANY IN 1999) WERE HELD FIXED USING THEIR
PUBLISHED VERTICAL VALUES. A VARIABLE (BY SECTION) CORRECTION - RANGING BETWEEN 0.01 AND 0,03 OF ONE
FOOT PER MONUMENT - WAS APPLIED TO THE MEASURED VALUES TO ALIGN THE EXISTING ELEVATIONS MORE CLOSELY SURVEY CONTROL INDEX SHEET
WITH THE PUBLISHED VALUES.

STA 10200+00.00 TO STA 10340+56. 75

usS 290

4

CLOSED DIFFERENTIAL LEVEL LOOPS WERE RUN BETWEEN ALL MONUMENTS USING ELECTRONIC RECORDING LEVELS.

SHEET 2 Ol
LEGEND osn: leﬁv-_ “N%-_ STATE PROJECT NO. S U R V E Y
. m 6 TEXAS
EXIST ROW—+emrsmrem i T i T i s CONTROL
ek HOU HARRIS o114 12 [ oo7

INDEX

SHEET

piY: fe: PROJECT NO. SHEET
6 RMC 6385-17-001 30
STATE DIST. COUNTY
TEXAS HOU HARRIS
CONT. SECT. JOB HIGHWAY NO.
6385 17 001 us 290




1:28:45 PM

8/21/2012

+ « \CADD\SURVEY\007PBMO3P, dgn

CONTROL INFORMATION CONTROL INFORMATION
NAME N E STA OFFSET ELEV DESCRIPTION NAME N E STA OFFSET ELEV DESCRIPTION
H-6R 13,948,765.517 | 2,946,410.911 10059+95.77 214.29'RT | 276.09 | FOUND 5/8" IR W/TxDOT ALUM DISK H-181 13,946,898.871 | 2,952,930.581 10127+62.22 185.16'LT | 271.99 [ FOUND 5/8" IR W/TXDOT ALUM DISK
H-7R 13,948,497.517 | 2,947,404.167 | 10070+21.72 138.19'RT | 280.20 | FOUND 5/8" IR W/TxDOT ALUM DISK H-182 13,947,196.432 | 2,952,178.392 | 10119+57.41 215.41'LT | 263.62 | FOUND CUT"X' IN CONCRETE
H-8R 13,948,068.774 | 2,948,660.846 | 10083+49.48 126.51'RT | 272.63 | FOUND 5/8" IR W/TxDOT ALUM DISK H-183 13,947,454.071 | 2,951,250.676 | 10109+96.73 151.24'LT | 266.71 | FOUND CUT"X" IN CONCRETE
H-8AR 13,947,644.245 | 2,949,868.747 | 10096+29.81 127.02'RT | 267.44 | FOUND PK NAIL W/BRASS SHINER H-184 13,947,849.202 | 2,950,059.156 | 10097+41.59 129.43'LT | 265.81 | FOUND 5/8" IR W/TXDOT ALUM DISK
H-9R 13,947,148.331 | 2,951,230.606 | 10110+79.05 143.89'RT | 269.84 | FOUND 5/8" IR W/TxDOT ALUM DISK H-185 13,948,245.364 | 2,948,935.145 | 10085+49.81 130.96' LT | 270.77 | FOUND 5/8" IR W/TXDOT ALUM DISK
H-10 13,946,698.550 | 2,952,241.009 | 10121+81.48 233.61'RT | 263.74 | FOUND PK NAIL H-186 13,948,574.890 | 2,947,988.940 | 10075+47.87 128.50' LT | 277.18 | FOUND 5/8" IR W/TXDOT ALUM DISK
H-11R 13,946,404.222 | 2,953,408.474 | 10133+90.46 86.11'RT | 263.40 | FOUND 5/8" IR W/TXDOT ALUM DISK H-187 13,949,053.348 | 2,946,839.277 | 10063+04.62 199.18'LT | 277.17 | FOUND CUT"X' IN CONCRETE
H-12R 13,945,788.749 | 2,954,513.129 | 10146+69.27 68.27'RT | 256.63 | FOUND 5/8" IR W/TXDOT ALUM DISK N1020237 | 13,936,754.920 | 2,971,277.612 | 10342+88.99 1780.73'LT | 213.84 | FOUND 5/8" IR W/TxDOT ALUM CAP
H-13R 13,945,019.841 | 2,955,575.264 | 10159+82.22 64.94'RT | 254.08 | FOUND 5/8" IR W/TXDOT ALUM DISK N1020247 | 13,938,547.281 | 2,971,197.598 | 10316+88.53 3065.55'LT | 213.13 [ FOUND 5/8" IR W/TXDOT ALUM CAP
H-14R 13,944,078.532 | 2,956,710.537 | 10174+54.20 155.33'RT | 246.06 | FOUND 5/8" IR W/TxDOT ALUM DISK
H-15 13,943,234.315 | 2,957,739.732 | 10187+83.26 229.90'RT | 245.29 | FOUND PK NAIL W/SHINER NOTES:
H-16R 13,042,522.035 | 2,958,970.793 | 10201+67.48 7885'RT | 240.53 | FOUND 5/8" IR W/TxDOT ALUM DISK 1. ALL HORLIZONTAL COORDINATES ARE REFERENCED TO THE TEXAS COORDINATE SYSTEM, NORTH AMERICAN DATUM OF 1983 (1993
H-17R 13,941,844.238 2,959,950.608 10213+85.17 65.87'RT 236.83 FOUND 5/8" IR W/TxDOT ALUM DISK. ADJUSTMENT), SOUTH CENTRAL ZONE. TEXAS DEPARTMENT OF TRANSPORTATION (TXDOT) MONUMENTS L1020202, N1020248,
N1020238, N1020128, N1020327 AND N1020247 WERE HELD FIXED USING THEIR PUBLISHED HORIZONTAL VALUES. THE
H-18R 13,941,178.569 | 2,961,125.187 | 10227+28.41 64.13'RT | 232.96 | FOUND 5/8" IR W/TXDOT ALUM DISK COORDINATE POSITION FOR ALL POINTS ARE BASED ON GPS SURVEYS MEETING THE STANDARDS OF ACCURACY SET FORTH
- - IN THE FEDERAL GEODETIC CONTROL COMMITTEE PUBLICATION ENTITLED "GEOMETRIC GEODETIC ACCURACY STANDARDS AND
H-19R 13,940,615.105 | 2,962,176.741 10239+09.51 162.66'RT | 227.70 | FOUND 5/8" IR W/TXxDOT ALUM DISK SPECIFICATIONS FOR USING GPS RELATIVE POSITIONING TECHNIQUES", REPRINTED WITH CORRECTIONS AUGUST 1, 1989.
H-20 13,940,148.684 | 2,963,172.588 | 10250+07.18 22878'RT | 228.60 | FOUND PK NAIL W/SHINER THESE TxDOT CONTROL MONUMENTS ARE LOCATED THROUGHOUT THE ENTIRE US 290 CORRIDOR, FROM THE HARRIS/WALLER
H21R 13,039 783.348 | 2964 453.483 | 10263+32.50 9578 RT | 224.33 | FOUND 5/8" IR W/TxDOT ALUM DISK COUNTY LINE EAST TO IH 610. NONE OF THESE MONUMENTS ARE WITHIN THE LIMITS OF THIS PROJECT AND ARE
o i ' ' ' THEREFORE NOT SHOWN.
H-22R 13,939,268.137 | 2,965,825.549 | 10277+97.86 68.44'RT | 224.87 | FOUND 5/8" IR W/TXDOT ALUM DISK
2. ALL SURFACE VALUES WERE DERIVED UTILIZING THE COMBINED ADJUSTMENT FACTORS (SEA LEVEL FACTOR X SCALE
H-23R 13,938,832.782 | 2,966,711.963 10287+99.94 105.71'RT | 223.67 | FOUND 5/8" IR W/TxDOT ALUM DISK FACTOR) WHICH HAVE BEEN DEVELOPEDBY TEH STATE FOR ITS USE AS FOLLOWS: GRID VALUES ARE MULTIPLIED BY A
COMBINED ADJUSTMENT FACTOR OF 1.00013.
H-24 13,937,934.428 | 2,967,600.428 | 10301+21.39 224.26'RT | 220.64 | FOUND PK NAIL W/SHINER
; 3. ALL ELEVATIONS ARE REFERENCED TO THE NORTH AMERICAN VERTICAL DATUM OF 1988 (1991 ADJUSTMENT). DURING THE
H-25R 13,036,995.025 | 2,968,439.987 | 10313+63.15 85 11RT | 223.64 | FOUND PK NAIL W/SHINER ANALYSIS OF A 2002 US 290 PROJECT BETWEEN IH 10 AND BELTWAY 8 USING L1020202 AND N1020238, IT WAS
H-26R 13,935,965.583 2,969,197.996 10326+65.03 63.91'RT 22263 FOUND PK NAIL W/SHINER DETERMINED THAT A 0.7 OF ONE FOOT VARIATION EXISTS BETWEEN THE PUBLISHED VALUES AND THE MEASURED VALUES.
H-26A 13,935,068.256 | 2,970,172.630 | 10339+34.34 203.76'RT | 217.60 | FOUND PK NAIL W/SHINER 4. SIMILAR DISCREPANCIES WERE FOUND IN THESE SECTIONS OF US 290. ELEVATIONS FOR THE EXISTING TXDOT CONTROL
- - MONUMENTS H-78 AND H-20 (AS PUBLISHED BY CLARK SURVEYING COMPANY IN 1999) WERE HELD FIXED USING THEIR
H-161 13,935,531.978 [ 2,970,036.569 | 10336+03.64 146.27'LT | 215.34 [ FOUND 5/8" IR W/TxDOT ALUM DISK PUBLISHED VERTICAL VALUES. A VARIABLE (BY SECTION) CORRECTION - RANGING BETWEEN 0.01 AND 0.03 OF ONE
- " FOOT PER MONUMENT - WAS APPLIED TO THE MEASURED VALUES TO ALIGN THE EXISTING ELEVATIONS MORE CLOSELY
H-162 13,935,974.501 | 2,969,453.371 10328+32.13 131.19'LT | 215.77 | FOUND 5/8" IR W/TxDOT ALUM DISK WITH THE PUBLISHED VALUES.
H-163 13,936,901.194 | 2,968,763.170 | 10316+54.39 127.03'LT | 218.07 | FOUND 5/8" IR W/TxDOT ALUM DISK
5. CLOSED DIFFERENTIAL LEVEL LOOPS WERE RUN BETWEEN ALL MONUMENTS USING ELECTRONIC RECORDING LEVELS.
H-164 13,937,565.373 | 2,968,377.697 | 10308+88.93 188.64' LT | 228.30 | FOUND 5/8" IR W/TxDOT ALUM DISK
H-165 13,938,432.215 | 2,967,756.360 | 10298+56.29 22527'LT | 220.54 | FOUND CUT "X' IN CONCRETE
H-166 13,938,975.577 | 2,967,026.303 | 10289+91.30 180.50' LT | 222.58 | FOUND 5/8" IR W/TxDOT ALUM DISK
H-167 13,939,261.070 | 2,966,380.078 | 10283+13.26 130.37'LT | 222.51 | FOUND 5/8" IR W/TxDOT ALUM DISK
H-168 13,939,639.899 | 2,965,432.328 | 10272+95.22 132.02'LT | 226.16 | FOUND 5/8" IR W/TxDOT ALUM DISK
H-169 13,940,116.775 | 2,964,227.565 | 10259+99.51 130.78'LT | 227.43 | FOUND 5/8" IR W/TxDOT ALUM DISK
H-170 13,940,654.215 | 2,963,114.802 | 10247+66.97 219.77'LT | 228.10 | FOUND CUT "X' IN CONCRETE T ST DESCRIPTION m
H-171 13,940,845.872 | 2,962,448.830 | 10240+77.27 152.21'LT | 238.18 | FOUND 5/8" IR W/TxDOT ALUM DISK 5 o
rogram Office
H-172 13,941,240.849 | 2,961,306.614 | 10228+64.42 71.18'LT | 230.93 | FOUND 5/8" IR W/TxDOT ALUM DISK THIS SURVEY WAS PERFORMED UNDER MY THIS SURVEY CONTROL INFORMATION HAS S W,
SUPERVISION AND REPRESENTS UPDATES Zo o
70 SURVEY CONTROLS ESTABLISHED BY BEEN ACCEPTED AND INCORPORATED INTO uite
H-173 13,941,833.539 | 2,960,218.075 | 10216+16.77 68.40'LT | 233.60 | FOUND 5/8" IR W/TxDOT ALUM DISK THIS PSSE Houston, Texas 77092
CLARK-GEOGRAM, INC. .
H-174 13,942,517.649 | 2,959,242.585 | 10204+19.54 77.94'LT | 234.64 | FOUND 5/8" IR W/TxDOT ALUM DISK
H-175 13,943,226.831 | 2,958,472.493 | 10193+79.36 196.32'LT | 240.75 | FOUND 5/8" IR W/TxDOT ALUM DISK DOCUMENT IS FOR INTERIM REVIEW AND NOT DOCUMENT IS FOR INTERIM REVIEW AND NOT %Q Texas Department
INTENDED FOR CONSTRUCTION BIDDING, OR INTENDED FOR CONSTRUCTION BIDDING, OR Amz of Transportation
H-176 13,943,851.643 | 2,957,667.928 | 10183+61.12 226.23'LT | 245.51 | FOUND CUT "X" IN CONCRETE PERMIT PURPOSES. PERMIT PURPOSES.
MARY ELLEN CHRUSZCZAK, RPLS GHASEM A. ARJOMANDI, P.E.
H-177 13,944,348.242 | 2,956,789.375 | 10173+58.76 108.96' LT | 249.98 | FOUND 5/8" IR W/TxDOT ALUM DISK 2968 83543 us 290
TEXAS LICENSE NO. TEXAS SERIAL NO.
H-178 13,945,164.640 | 2,955,593.810 | 10159+11.78 62.93'LT | 253.90 | FOUND 5/8" IR W/TxDOT ALUM DISK
" T AUGUST 2012 AUGUST 2012 SURVEY CONTROL INDEX SHEET
H-179 13,945,866.150 | 2,954,637.212 10147+26.67 66.24'LT | 258.29 | FOUND 5/8" IR W/TxDOT ALUM DISK DATE DATE
H-180 13,946,486.619 | 2,953,587.913 | 10135+16.83 65.76'LT | 264.43 | FOUND 5/8" IR W/TxDOT ALUM DISK S SHEET 3 OF 3
osn: DIV, NoW STATE PROJECT NO.
K. TEXAS
pro: CC | 024G couTy CONRRL] SEGTIO P
= HOU HARRIS  [0114] 12 | 007

£
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TxDOT POINT H-19R
N: 13,940,615.105
E: 2,962,176, 741
ELEV: 227.70'

FOUND TxDOT ALUMINUM DISK ON
36" x %" IRON ROD LOCATED

ON THE SOUTH SIDE OF US 290
APPROXIMATELY 0.21 MI NORTHWEST
OF KERMIER ROAD.

TxDOT POINT H-20
Nz 13,940, 148,684
| ‘ E: 2,963,172,588

ELEV: 228.60°
US 290 EASTBOUND

FOUND PK NAIL WITH SHINER

ZI‘S'J.ZLE LOCATED ON THE SOUTH SIDE OF
AT INLET THE US 290 EASTBOUND FRONTAGE

ROAD AT THE CENTERLINE OF
KERMIER ROAD IN THE PAINTED
MEDIAN.

KERMIER
ROAD

7

=
w
]
2
&
o
b4
o
2

- Sssy—
"~ SSSSs
SS§FS's
SSFS5 ¢

1 S/ 2 Coy, \’\
) 335 % cy e

PL‘ON,ROL o N Verrg

OINT ~_.

NOT TO SCALE

TxDOT POINT H-21R
N: 13,939,783, 348
E: 2,964,453,483
ELEV: 224,33'

FOUND TxDOT ALUMINUM DISK ON
36" x %" IRON ROD LOCATED

ON THE SOUTH SIDE OF US 290
APPROXIMATELY 0,25 MI SOUTHEAST
OF KERMIER ROAD.

THIS SURVEY WAS PERFORMED UNDER MY
SUPERVISION AND REPRESENTS UPDATES
TO SURVEY CONTROLS ESTABLISHED BY
CLARK-GEOGRAM, INC.

TxDOT POINT H-22R
N: 13,939,268.137
E: 2,965, 825.549
ELEV: 224.87’

FOUND TxDOT ALUMINUM DISK ON
36" x %" IRON ROD LOCATED

ON THE SOUTH SIDE OF US 290
APPROXIMATELY 0.54 MI SOUTHEAST
OF KERMIER ROAD.

TxDOT POINT H-23R
Nz 13,938,832,782
E: 2,966, 711.963
ELEV: 223.67°

Us FOUND TxDOT ALUMINUM DISK ON
o 36" x %" IRON ROD LOCATED

ON THE SOUTH SIDE OF US 290
APPROXIMATELY 0.21 MI NORTHWEST
OF HEGAR ROAD.

PAlNT/\
/STRlPES

NOT TO SCALE

TxDOT POINT H-24
N: 13,937,934,428
E: 2,967,600.428
ELEV: 220.64°

FOUND PK NAIL WITH SHINER
LOCATED ON THE SOUTH SIDE OF
THE US 290 EASTBOUND FRONTAGE
ROAD AT THE CENTERLINE OF HEGAR
ROAD IN THE PAINTED MEDIAN.

1:31:03 PM

+ « \CADD\SURVEY\0O7PBMO6P. dgn

8/21/2012

TxDOT POINT H-25R
N: 13,936, 995.025
E: 2,968,439.987
ELEV: 223.64'

FOUND PK NAIL WITH SHINER
LOCATED APPROXIMATELY 0.16 MI
SOUTHEAST OF HEGAR ROAD AT THE
SOUTH EDGE OF THE ENTRANCE RAMP
TO US 290.

o

NOTES:

ALL HORIZONTAL COORDINATES ARE REFERENCED TO THE TEXAS COORDINATE SYSTEM, NORTH AMERICAN DATUM OF 1983 (1993
ADJUSTMENT), SOUTH CENTRAL ZONE. TEXAS DEPARTMENT OF TRANSPORTATION (TXDOT) MONUMENTS L1020202, N1020248,

N1020238, N1020128, N1020327 AND N1020247 WERE HELD FIXED USING THEIR PUBLISHED HORIZONTAL VALUES. THE
COORDINATE POSITION FOR ALL POINTS ARE BASED ON GPS SURVEYS MEETING THE STANDARDS OF ACCURACY SET FORTH

IN THE FEDERAL GEODETIC CONTROL COMMITTEE PUBLICATION ENTITLED "GEOMETRIC GEODETIC ACCURACY STANDARDS AND
SPECIFICATIONS FOR USING GPS RELATIVE POSITIONING TECHNIQUES", REPRINTED WITH CORRECTIONS AUGUST 1, 1989,

THESE TxDOT CONTROL MONUMENTS ARE LOCATED THROUGHOUT THE ENTIRE US 290 CORRIDOR, FROM THE HARRIS/WALLER
COUNTY LINE EAST TO IH 610. NONE OF THESE MONUMENTS ARE WITHIN THE LIMITS OF THIS PROJECT AND ARE
THEREFORE NOT SHOWN.

ALL SURFACE VALUES WERE DERIVED UTILIZING THE COMBINED ADJUSTMENT FACTORS (SEA LEVEL FACTOR X SCALE
FACTOR) WHICH HAVE BEEN DEVELOPEDBY TEH STATE FOR ITS USE AS FOLLOWS: GRID VALUES ARE MULTIPLIED BY A
COMBINED ADJUSTMENT FACTOR OF 1.00013.

ALL ELEVATIONS ARE REFERENCED TO THE NORTH AMERICAN VERTICAL DATUM OF 1988 (1991 ADJUSTMENT). DURING THE

ANALYSIS OF A 2002 US 290 PROJECT BETWEEN IH 10 AND BELTWAY 8 USING L1020202 AND N1020238, IT WAS

DETERMINED THAT A 0.7 OF ONE FOOT VARIATION EXISTS BETWEEN THE PUBLISHED VALUES AND THE MEASURED VALUES.

SIMILAR DISCREPANCIES WERE FOUND IN THESE SECTIONS OF US 290. ELEVATIONS FOR THE EXISTING TXDOT CONTROL
MONUMENTS H-78 AND H-20 (AS PUBLISHED BY CLARK SURVEYING COMPANY IN 1999) WERE HELD FIXED USING THEIR
PUBLISHED VERTICAL VALUES. A VARIABLE (BY SECTION) CORRECTION - RANGING BETWEEN 0.01 AND 0.03 OF ONE
FOOT PER MONUMENT - WAS APPLIED TO THE MEASURED VALUES TO ALIGN THE EXISTING ELEVATIONS MORE CLOSELY
WITH THE PUBLISHED VALUES.

CLOSED DIFFERENTIAL LEVEL LOOPS WERE RUN BETWEEN ALL MONUMENTS USING ELECTRONIC RECORDING LEVELS.

DOCUMENT IS FOR INTERIM REVIEW AND NOT
INTENDED FOR CONSTRUCTION BIDDING, OR
PERMIT PURPOSES.

MARY ELLEN CHRUSZCZAK, RPLS

4968

TEXAS LICENSE NO.

AUGUST 2012

DATE

THIS SURVEY CONTROL INFORMATION HAS
BEEN ACCEPTED AND INCORPORATED INTO
THIS PS&E

DOCUMENT IS FOR INTERIM REVIEW AND NOT
INTENDED FOR CONSTRUCTION BIDDING, OR
PERMIT PURPOSES.

GHASEM A. ARJOMANDI, P.E.

83543

TEXAS SERIAL NO.

AUGUST 2012

DATE

REV. NOJ| DATE

DESCRIPTION

Suite 1150

Houston, Texas 77092

7/15/2021

Program Office
Brookhollow Il
2950 North Loop W.

%‘g Texas Department
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H: \WCHAO\Design\Maintenance Projects\RMC\

6340-62-001

Structure Repacement US 290 @ Bauer-Hockley Rd\
Beata\GRIMES ROAD AT US 290 - HORIZONTAL ALIGNMENT DATA.dgn

FILE:

6263

B GRIMES ROAD AT US 290
Beginning Chain GRIMES ROAD Description

Point 150 N 13,937,537.7900

Course from 150 to 151
Point 151 N 13,937,533. 3600

Course from 151 to 152
Point 152 N 13,937,516.8700
Course from 152 to 153
Point 153 N 13,937,455.6500

Course from 153 to 154
Point 154 N 13,937,414, 3000
Course from 154 to 155
Point 155 N 13,937,370.1700
Course from 155 to 156
Point 156 N 13,937, 300.4929
Course from 156 to PC HEGAR!1

Curve Data

Curve HEGARI1

S 65°47°

S 69°12°

S 68°23°

S 68°12°

S 67°38’

S 66°46°

LEVELS DISPLAYED

Tz[5]4]5lel7 8o o]l aisie P LR:
17 8l ooz 12l 3|z A2 56l 7lzalz 9303134
B3343936373830lad 44243l aks|adata

49k0[5154535455/545 785960

03.66"

44, 34"
E
48.93"
E
S 68°07’

N 13,937,284.7566 E

N 13,937,293.2022 E
N 13,937,263.5839 E
N 13,937,271.8050 E

P.I. Station 6+69.93

Delta = 89°00° 23.13" (RT)
Degree = 248°28° 52.13"
Tangent = 22.6620

Length = 35.8202

Radius = 23.0584

External = 9.2720

Long Chord = 32.3255

Mid. Ord. = 6.6129

P.C. Station 6+47.27

P.T. Station 6+83.09

C.C.

Back = S 68°07° 09.04" E
Ahead = S 20°53° 14.11" W

Chord Bear
Course from
Point 160
Course from
Point 161
Course from
Point 162
Course from
Point 163
Course from
Point 164
Course from

Point 165

= S 23°36° 57.46" E

PT HEGAR1 to 1
N 13,937,233,
160 to 161 S
N 13,937,176.
161 to 162 S
N 13,937,123,
162 to 163 S
N 13,937,073.
163 to 164 S
N 13,937,021.
164 to 165 S
N 13,936, 967.

60
1400
22° 03’
8900
22° 09
0200
22° 23’
1500
22°20°
7400
22°22'
5400

S 20°53°
E
51.67"
E
02.89"
E
o7.21"
E
35.27"
E
23.60"
E

2,967,465.6500 Sta

E Dist 10.8003

2,967,475.5000 Sta

E Dist 46.4458

2,967,518.9200 Sta

E Dist 166.2986

2,967,673.5400 S+ta

E Dist 111.3986

2,967,776.9800 Sta

E Dist 116.0297

2,967,884.2900 Sta

E Dist 176.7295

2,968,046.7043 Sta

0+10.

0+57.

2+23.

3+34.

4+50.

6+27.

09.04" E Dist 19.5629

14.11" W Dist 32.5853
2,968, 066. 1900 Sta 7+15.67

W Dist 60.6952
2,968, 043.3900 Sta
W Dist 58.1627
2,968,021.4600 Sta
W Dist 53.9343
2,968, 000.9200 Sta
W  Dist 55.5830
2,967,979. 7900 Sta
W Dist 58.6121

80

25

54

94

97

70

2,968, 085.8873

2,968, 064. 8579
2,968, 077.8076
2,968, 056. 2646

7+76.37

8+34.53

8+88. 46

9+44,05

2,967,957.4800 Sta10+02.66

© 2021 iéﬁ@ Texas Department
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DATE:

H: \WCHAO\Des ign\Maintenance Projects\RMC\6340-62-001 Structure Repacement US 290 @ Bauer -Hockley Rd\Beata\GRIMES ROAD AT US 290 - ROADWAY PLAN LAYOUT.dgn

FILE PATH:

a
o
o
<
(&) o
w o
T .
o
o
+
o
-
(o]
a
S 65° 71
0700
SaW-cuT (2 — |

LEGEND

7
2

PI 0+10.80

REMOV.EXIST.ACP(2")

BEGIN LIMITS OF EXIST.ASPH.SAW-CUT(2")

BEGIN REMOV.EXIST.ACP(2")
STA.0+08.07 B GRIMES RD.

SEE SHEET "GRIMES ROAD AT US 290 - DEMOLITION AT BRIDGE LAYOUT"

MATCH LINE STA.5+00.00

PI STATION
DELTA

DEGREE OF CURVE
TANGENT

LENGTH

RADIUS

PC STATION

PT STATION

FOR DEMOLITION DETAILS

6+69. 93
89°00° 23.13"

248°28°52.13"

22.66
35.82
23.06
6+47.27
6+83.09

END REMOV.EXIST.ACP(2")

STA.7+16.00 B GRIMES RD.

(RT)

END LIMITS OF EXIST.ASPH.SAW-CUT(2")

MATCH LINE STA.5+00.00

8/12/2021

0510 20 40 80

CE O —

SCALE: 1" = 40°

STA.7+16.00 B GRIMES RD.

—Efsfﬁ)Texas Department
(:)EKJZV "y

of Transportation

GRIMES ROAD

AT US 290
DEMOLITION
AT ROADWAY
LAYOUT
E%BZSBZ PROJECT NO. Sm%ET
6 RMC 6385-17-001 33
STATE DIST. COUNTY
TEXAS | HOU HARRIS
CONT. SECT. JOB HIGHWAY NO
6385 17 001 us 290




H: \WCHAO\Design\Maintenance Projects\RMC\6340-62-001 Structure Repacement US 290 @ Baguer-Hockley Rd\Beata\US 290 - STRUCTURE DEMOLITION LAYOUT.dgn

7/15/72021

FILE PATH:

DATE:

. 4 EXIST.WOOD BRIDGE AND . BN ~
’ ' ’ ’ STRUCTURAL. SUPPORTS TO ™~
, \ BE REMOVED ) N \\
END LIMITS OF REMOVE EXIST.BASE AND SUBGR.MATERIAL (8") B ) . ~.. N
D % N * *
STA.6+27.91(11.2°LT. R GRIMES RD.) : I = * BEGIN LIMITS OF REMOVE EXIST.BASE AND SUBGR.MATERIAL (8") T~ AN

’ ’ 3 * / STA.6+46.70(12.12°LT. B GRIMES RD.) : T N

BEGIN LIMITS OF REMOVE EXIST.BASE AND SUBGR.MATERIAL (8") I o ' . \ »
: 5 TS OF REMO . . "
) STA.5+75.00(10°LT.B. GRIMES RD.) 3 . Iém.[sfu.gsfg. ;I;E;(-I;TGFB{AI\EESAQ?L )SUBGR MAEREL(& ) . \~.
. — —_—t— — —  — — == — * - — o o b — — S~
—_—— — — | 1 e — ~
— — — \ —_—— ~_

%% EDGE OF EXIST.PVMT. N | ~

4L LIMITS OF REMOVE EXIST.BASE AND SUBGR.MATERIAL (8") o l .
2°TYP, STA.6+26.84(9°LT.B GRIMES RD.) Bé %ZATI = 6+69.93

N L = 89° 00’ 23.13" (RT)
BEGIN LIMITS OF REMOVE EXIST.BASE AND SUBGR.MATERIAL (8") 5 | N [T)/ExﬁgEETOF : gga;sze' 52.13"
STA.5+75.00(8°LT.B GRIMES RD.) o “~ IF-UI::\B(I;TE : gg:gg :
B GRIMES RD. o . " U = 23.
== = = T -  2.66°_46°_48.93" E - e\ ' N PC STATION = 6+47.27
—————— gt N—\/— J— T +83.

6+00 oo 6055 ' ~ STATION 6+83.09

BEGIN LIMITS OF REMOVE EXIST.BASE AND SUBGR.MATERIAL (8")
STA.5+75.00(8°RT.B GRIMES RD.)

2°TYP. | [MITS OF REMOVE EXIST.BASE AND SUBGR.MATERIAL (8")

12 p+9 Jd. |

N S ~\\\\\\
STA.6+27.17(8.8°RT.B GRIMES RD.) N —-"~;‘.£.--9-F---.7¢"4}‘\
/ o AN l'
\ s oA
\ 2 * ey
J*: el
EDGE OF EXIST.PVMT. \ Uy LT
—EDGE OF EXIST.PWMT. N \ \ 5 BEATA G, KWATER %
) AN i \ Y% -~ 95758 4
BEGIN LIMITS OF REMOVE EXIST.BASE AND SUBGR.MATERIAL (8") 2 (5 z
STA.5+75.00(10°RT. B GRIMES RD.) \ \ 15
: \ RS Lo EnNSE T
. END LIMITS OF REMOVE EXIST.BASE AND SUBGR.MATERIAL (8") \ NSSionaL TN
e ee— STA.6+28.32(11.2 RT. B GRIMES RD.) / - \ AN g
=T —— P | / ot cras.09 | ﬁEDGE OF EXIST.PVMT.
. T —e— ’“—T / e \ Beatz Rwatar, P
BEGIN LIMITS OF REMOVE EXIST.BASE AND|SUBGR.MATERIAL (8") \ -4 | 8/12/2021
STA.6+46.94(10.92'RT. B GRIMES RD.) |- \
/ \ 's
LIMITS OF REMOVE éXIST.BASEIAND SUBGR. MATERIAL (8") \ B | 0 5 0 20
STA.6+48.68 (' RT. B GRIMES RD.) = [
EXIST.BASE AND SUBGR.MATERIAL | : / \ I | T
TO BE REMOVED(8") TR
., / EDGE OF EXIST.PVMT. : SCALE: 17 = 10
‘ / I | ::*®
EXIST.WOOD BRIDGE AND STRUCTURAL j | | < | © 202/ V4 Texas Department
SUPPORTS TO BE REMOVED | : é‘l‘ of Transportation
»& % -
| \ \ |
: GRIMES ROAD
Vo / 2rve. | AT US 290
} \ / R 2 TYP, :
| \ / l /oy
t \ \ // | END LIMITS OF REMOVE DEMOLITION
: EXIST. BASE AND SUBGR.
| : \ / | MATERI f(e") /s AT BRIDGE
\ 1 \ . - P 7+15.67 STA.7+17.00 LAYOUT
\ 1 (10'LT.B GRIMES RD.)
| | | | N I
END LIMITS OF REMOVE EXIST.BASE AND SUBGR.MATERIAL (8") : END LIMITS OF REMOVE
STA.7+17.00(10°RT.B GRIMES RD.) ‘ | EXISl.BASE AND SUBGR.
1 S 0 Ty MATERIAL (8") DIV R6: PROJECT NO. o
END LIIMITS OF REMOVE EXIST.BASE AND SUBGR.MATERIAL (8") L f;’?ﬂ‘l{bg?w;s RD. ) 6 RMC 6385-17-001 34
STA.7p17.00(8"RT. B §RIMES RD.) \ &= | ) STATE DIST. COUNTY
. o TEXAS HOU HARRIS
\ ’ \ - I CONT. SECT. JOB HIGHWAY NO,
6385 17 001 us 290




7/15/2021

DATE:

H: \WCHAO\Des ign\Maintenance Projects\RMC\6340-62-001 Structure Repacement US 290 @ Bauer -Hockley Rd\Beata\GRIMES ROAD AT US 290 - ROADWAY PLAN LAYOUT.dgn

a
4
x
<
T} o
w o
I .
o
S
+
s
=
[o]
aQ
S 65°
0+00

LEGEND

PI 0+10.80

PROP. TY.D-GR HMA (SQ)TY-D(SAC-A)PG70-22(2")

BEGIN LIMITS OF EXIST.ASPH.SAW-CUT(2")

BEGIN PROP.TY.D-GR HMA(SQ)TY-D(SAC-A)PG70-22(2")
STA.0+08.07 B GRIMES RD.

END G.E.T.

END CONC.MOW STRIP
BEGIN TRAFFIC RAIL (TYPE T631LS)
STA.6+14.95(11.80°LT.B GRIMES RD)

BEGIN 50 LF G.E.T.
BEGIN CONC.MOW STRIP
STA.5+65.00¢10°LT.B GRIMES RD.)

PI STATION

PC STATION
PT STATION

MATCH LINE STA.5+00.00

BEGIN 50 LF G.E.T.
BEGIN CONC.MOW STRIP
STA.5+65.00(10°RT.B GRIMES RD.)

END G.E.T.

END CONC.MOW STRIP

BEGIN TRAFFIC RAIL(TYPE T631LS)
STA.6+15.39(12.20°RT.B GRIMES RD)

EXIST.WOOD DECK BRIDGE TO BE REMOVED

PROP.2 ~ 8°x 4'x 26'BOX CULVERTS W/PARALLEL WINGWALLS
(SEE SHEET "GRIMES ROAD AT US 290 - BOX CULVERT LAYOUT" FOR DETAILS

END TRAFFIC RAIL(TYPE T631LS)
BEGIN MBGF (SMALL RADIUS)
STA.6+47.17(12.08'RT.B GRIMES RD)

END MBGF (SMALL RADIUS)

BEGIN 50 FL G.E.T.

BEGIN CONC.MOW STRIP
STA.6+78.07(¢13.82'RT.B GRIMES RD)

END G.E.T.
END CONC.MOW STRIP
STA.7+32.60(10'RT.B GRIMES RD.)

FILE PATH:

END PROP.TY.D-GR HMA (SQ)TY-D(SAC-A)PG70-22(2")
STA.7+16.00 B GRIMES RD.

DEGREE OF CURVE =

6+69. 93
89°00°23.13" (RT)
248°28°52.13"
22.66

35.82

23.06

6+47.27

6+83.09

END TRAFFIC RAIL (TYPE T631LS)
BEGIN MBGF (SMALL RADIUS)
STA.6+47.24(11.92'LT.B GRIMES RD)

.\'
~
N~
s —
gittdl ~.
~ T~ I~
~ T —
/ ~

END MBGF (SMALL RADIUS)
BEGIN 50 FL G.E.T.

BEGIN CONC.MOW STRIP
STA.6+85.30(11.80°LT.B GRIMES RD)

END LIMITS OF EXIST.ASPH.SAW-CUT(2")

MATCH LINE STA.5+00.00

8/12/2021
0510 20 40 80
e
SCALE: 1" = 40’

STA. 7+16.00 B GRIMES RD.

END G.E.T.
END CONC.MOW STRIP
STA. 7+35.00¢10°LT.B GRIMES RD.)

E)"@ Texas Department
© 202/ & of Transportation

GRIMES ROAD
AT US 290

ROADWAY PLAN

LAYOUT
E%BZSBZ PROJECT NO. Sm%ET
6 RMC 6385-17-001 35
STATE DIST. COUNTY
TEXAS | HOU HARRIS
CONT. SECT. JOB HIGHWAY NO
6385 17 001 us 290




20° TYP,

H: \WCHAO\Des ign\Maintenance Projects\RMC\6340-62-001 Structure Repaocement US 290 @ Bouer-Hockley Rd\Beota\GRIMES ROAD AT US 290 - ROADWAY AT CULVERT LAYOUT.dgn

771572021

FILE PATH:

DATE:

~ N
PROP.2 ~ 26° x 8' x 4’BOX.CULVERTS T~ ~
W/PARALLEL. WINGWALLS (6°) ~
N AN
+ * \ \
END PARALLEL WINGWALL (PW-1) (H=6') ™~ .

N

" END LIMITS OF WIDENING
END LIMITS OF ASPH.STAB.BASE(8")
BEGIN PARALLEL WINGWALL (PW-1) (H=6")

BEGIN LIMITS OF CEM. TRT.BS(NEW BASE) (12") E . . END LIMITS OF CEM. TRT.BS (NEW BASE)(IZJf\\.4 ' \\\\
STA.6+14,95(11,80'LT.B GRIMES RD..) w BEGIN LIMITS OF WIDENING . ~ . N
3 BEGIN LIMITS OF ASPH.STAB.BASE (8") ~
BEGIN LIMITS OF ASPH.STAB.BASE(8") = : . STA. 6+54. 88 (13.85'LT.B GRIMES RD.) >
STA.5+75.00(10°LT. B, GRIMES RD.) 3 ; R . ANy
‘ . . - B o . ST — o~ .
’ ot - -T- - -~ A Lt — — e e \’\
e ~ . — BEGIN LIMITS OF WIDENING ~
) ag - B N o—, BEGIN LIMITS OF ASPH.STAB.BASE(8") °
B R I D L L L STA.6+56.34(8.07'LT.B GRIMES RD.) N
S S T . (R
Voo Docmommme Lo gyt S e e :
SAW-CUT : . . , R = 6+69.93
STA.6+15.00(8.83'LT.B GRIMES RD.) N B Mmoo - 1 END-PROP.BOX " " N = 89° 00° 23.13" (RT)
N S 1| GULVERT STRUCTURE N DEGREE OF = 248° 28’ 52.13"
BEGIN LIMITS OF ASPH.STAB.BASE (8") o Tl - 11 STAL6+47.17 . AN\ TANGENT = 22.66 ,
STA.5+75.00(8°LT.B GRIMES RD.) aliv L ||» o i1 ‘B GRIMES RD .~ LENGTH = 35.82
B GRIMES RD ° . " " L N : . - RADIUS = 23.06
I e e — . — 5 66°_46°_48.93" E L s.e8° 0t''d9. 04" E Ly IR ‘ N\ PC STATION = 6+47.27
5+75 . e o I I A 2P - e e e = e B PT STATION 6+83. 09
6+00 S sty o ; el <~ o\ N
BEGIN LIMITS OF ASPH.STAB.BASE(8") P 8. 6014l - L LN 2NN
‘ . i . . - o | . . o .
STA.5+75,00(8°RT.B GRIMES RD.) “BEGIN PROP.BOX /11 ey *AI,II*IILBOX'CULVERTI' o N \
END LIMITS OF WIDENING . CULVERT 'STRUCTURE . 11" ; l'lII;ISTRUCT.URE R I \
EDGE OF END LIMITS OF ASPH.STAB.BASE (8") STA.6+28.00 . . :: , : :|: :STA.,6'+;37.59 :,:. N RAASY
- . R S’ R : : Tl e . ~
/" SAW-CUT STA.6+15,33(9.02°RT.B GRIMES RD.) BO FMES_D . ’ I A ,k@_ GRWES RO N T N _;“;;_ OF 7}‘4}\
T S nfere s e e ‘ ’c—;\f\-"" ""-.“{yll
I Y SO K R B \ s o Y
s i N : LIS o *FIH h B y \\ﬁ B o B . ;*f :*5
: : Ll iy LN \ \ ;*_. "*'1
0 L G 3 g NN Yt
BEGIN LIMITS OF ASPH.STAB.BASE (8") | f \ \ gEATAGKWATE’
STA.5+75.00(10'RT.B GRIMESRD.D /=== =-=-=-—- === === JTT |- --\ ----- o> \ " 95758 Z
END LIMITS OF WIDENING : \ o\ \ ?,'5;;-.__ ¢ o __.;v,’
END LIMITS OF ASPH.STAB.BASE (8") / \ - \ Wit lcensEi &
BEGIN PARALLEL WINGWALL (PW-1) (H=6") / | / | EDGE OF / “SSionar Do
SAW-CUT W\ONAL Ll
’ BEGIN LIMITS OF CEM. TRT.BS(NEW BASE) (12") / : / } \ AL C
STA.6+15.39(12.20°RT.B GRIMES RD.) — \ |
S T -~ PT 6+83.09 /{ ﬂ(‘
L - I / \ T 6:83.09 - \ Beatz Awatar, F.C -
* I - [ / \ EDGE OF l‘?:’ \
T T — : / SAW-CUT | . \
- W\ ’ j \ e | 7/16/2021
\ END; PARALLEL WINGWALL (PW-1) (H=6") |_I; \
END| LIMITS OF CEM.TRT.BS(NEW BASE) (i2") = \
\ BEgIN LIMITS OF WIDENING 12 0 > 10 29
i BEGIN LW/ITS OF ASPH.STAB.BASE(8™) | ‘= | EI:I:— |
ASPHALT STABIZED BASE (8") | snr.6+78/ 07(13.82'RT.B GRIMES RD.) \ | | SCALE: 1" = 10’
f END /IMITS OF CEM. TRT.BS (NEW BASE) (12") | | g*@
| =T - © 202! Texas Depariment
‘ |BEGIN LIMITS OF WIDENING / :‘T [ y 4 of Transportation
CEMENT TREATED BASE (NEW BASE) {12") “BEGIN LIMITS OF ASPH.STAB.BASE (8") gl
| \STA&6+74. 16¢10°RT. B GRIMES RD.) |
1 o\ / | END LIMIS OF REMOVE ROADWAY
| \ \ / : EXIST.BASE AND /SUBGR.
ARRY / | MATERIAL (8") AT CULVERT
. - Pl 7+15.67 STA.7+17.00
\\ 1 | | % (10°L7.8 GRIMES RD.) LAYOUT
END LIMlITS OF REMOVE ILXIST.BASE AND SUBGR.MATERIAL (8") . END L/IMITS OF‘ REMOVE
STA.7+1T.OO(10 RT.B GRIMES RD.) | | ﬁﬁé‘lifﬁg--?"ln SUBGR. o —— T
- 20’ TYP. - NO. .
. STA.7+17.00 -17-
END L|IMITS OF REMOVE EXIST.BASE AND SUBGR. MATERTAL (8") I . K : 6 RMC 6385-17-001 36
! 3 (8'L m GRIMES RD.) STATE DIST COUNTY
STA.7:17.00(8"RT.B $RIMES RD.) \ &= | .
\ _ a | TEXAS | HOU HARRIS
| ’ \ - I . CONT. SECT. JOB HIGHWAY NO.
6385 17 001 us 290




H: \WCHAO\Design\Maintenance Projects\RMC\6340-62-001 Structure Repacement US 290 @ Bauer-Hockley Rd\Beata\GRIMES ROAD AT US 290 - ROADWAY AT CULVERT LAYOUT.dgn

7/15/2021

MATCH EXIST. € BOX CULVERT STRUCTURE—l BOX CULVERT BACKFILL DETAILS B GRIMES RD
C) £ ELEV.-211.99 SECTION A-A (MIRRORED ALONG B)
43°-10" LIMITS OF |
- PROP. EXCAVAT 10N (ROADWAY&CHANNEL) (1TEM 110) X PROP. EXCAVATION
MATCH EXIST. ELEY PROP. CEMENT TREATED(NEW BASE} (12") (ITEM 275) MATCH EXIST. ELEV A END TRAFFIC RALL(TYPE T631L5) TTE 1103
| y I PROP.ACP(2) (1TEM 340) | * I BEGIN PROP.ACP RADIUS T~ | erop. 2-ace overvar
‘h. I I L —T S STA.6+47.24¢11.92°LT.B GRIMES RD) T~ | (TY-D) (SURF)
H N — - S -— TRAFFIC RAIL
| g S - . = PROP. CEMENT TREATED TRATELC RAIL
. PROP. CONCRETE ) | PROP. CONCRETE - - e P1 STATION = 6+69.93 | (NEW BASE)> (12°) (1TEM 2751 (TYPE T63ILS)
5 8'x4°BOX CULVERT 1| | &4 sox curverr | |- . DELTA = 89° 00 23.13" (RT) I VAR
o Iy x : 1 DEGREE OF CLRVE = 248° 28' 52.13" VAR,
: b N L ’ TANGENT = 22.66
S | S . LENGTH - 35.82 .
- T - RADIUS - 23.06
| 12 H-s 12 | } n n PC STATION = 6+47.27
11°-8" LIMITS OF PROP. 21°-2" LIMITS OF PROP.CEMENT 11°-0" LIMITS OF PROP. Ie . PT STATION . 6+83.09
f EMBANKMENT (F INAL) ' STABILIZED BACKFILL (ITEM 400) "~ EMBANKMENT (F INAL) ' [ . ., .
(DENS CONT} (TY C) (ITEM 132} (DENS CONT) (TY C) (1TEM 132) 3 : __MATCH EXIST.
3 L - - ; - £ ELEV.=211.99
- . END PARALLEL WINGWALL (H=6') * E R
) 12" -10" /\ S STA.6+54.88(13.85'LT.B GRIMES RD) © s , - - S -
. X — I —_—
e —— __——xU o . e —— | CONCRETE
— : e - I 9’ -0"USUAL 4" -6"MAX.. WINGWALLS
T — — I PROP. EMBANKMENT PROP. CEM. (TY PW-1)
e B8 LK * (FINAL) (DENS CONT) STAB.BKFL. DETAILS
S R N S _ (TY O (ITEM 132)  (ITEM 400
END PROP. ACP TAPER S L T L N ST T PROP. CONCRETE WINGWALLS(TY PW-1) (H=6") SECTION
END MBGF o . ' e S ' S SEE STANDARD "CONCRETE WINGWALLS WITH B-B
BEGIN PARALLEL WINGWALL (H=6") S ° ‘I i r END -PROP. ™~ PARALLEL WINGS FOR BOX CULVERTS
BEGIN TRAFFIC RAIL (TYPE T631LS) L N e eorveRs A1 il 1 BOX CULVERT N TYPES PW-1 AND PW-2" FOR DETAILS
STA.6+14.95(11.80°LT. B GRIMES RD) S .- - . N3] [ BOX CULVERT /h,1|1 STRUCTURE N
Co s [ SIRUCTURE L STA 6vaTi LT N
St S sTaceszs.00 -1 ST B
el O1[ g oriMes Ry [ 1ifr 1 BORINES RD N
It @\_> o a SR _|” 89.6912° . N
— 4 — . — . — . B GRIMES RD. S 66° 46’ 48.93" E SN T [TV A\
T ——._—610_0____—_.._. ._.-_...._.l_s._ 8'0_7-_0967I P Ve— — - _b’ \\
. . . . .04/ Lo . .
‘6+25 ] R |.|]ﬂ|_ (¢ Box cuLvert !l “ N\ -~ OF\\\\\
: Sl ek g '4[' STRUCTURE RN - g\ﬁ- ....... f[q,\
END PROP.ACP TAPER . Il gox cucvert N ! STA,6+37,59 11 . \ d’c;\_-" J\"
END MBGF : S [ I 'l 11 B GRIMES RD. ~ 11 - AN N\ P ]
BEGIN PARALLEL WINGWALL (H=6') N R A B [ R . Ix: .'*'l
BEGIN TRAFFIC RAIL(TYPE T&31LS) . . : 1. BN 11 \ 7/ *: IR 4 II
STA.6+15.39(12.20°RT.B GRIMES RD) A T e T A TR R R R PR T PRETRATE
1 [ ' : 4 EATA G. KWATE ’
O S N END TRAFF[\RA]L(TYPE T631LS) /A AT A
—_—— == . St BEGIN MBGF (SVALL RADIUS) b o 95758 . 2
—— — iy BEGIN PROP.ACR RADIUS I Q&P
—_—— I STA.6+47.17(12,08"RT. & GRIMES RD) WS 2cEnsE &7
- WSionaL 8%
ARG CC N g
) Beatza Rwatzr, P
—_— e — . _ EDrTew N)
= PT 6+83.09 4 7/16/2021
w
—_———— cw
_ N
—_—— S END FARALLEL WINGWALL(H=6') \ I 0 5 10 20
e —— — — — 5 BEGIN ACP TAPER s |
\ 2l STA./6+78.07(13.82°RT. & GRIMES RD) 1P , L—_.:.:_ |

SCALE: 1" = 10’

END ‘MBGF : : : :
BEGIN PARALLEL WINGWALL ¢H=6') . . : : : :
BEGIN TRAFFIC ‘RAIL (TYPE :T631LS) : : : : : : : : : END TRAFFIC RAIL (TYPE T63ILS)
STA.6+15.39 (12. 20 RT. B GRIMES RD) . 32'-0"LIMITS OF TRAFFIC RAIL(TYPE T631LS} : : : : BEGIN MBGF :
.......... e e b ERY
: |—5TA:. 6+28.00 IST—A.‘MT‘
: |Il GRIMES RD

44" -0"OVERALL

—4° Texas Depariment
© 2021 & of Transportation

GRIMES ROAD
AT US 290

|t B st || @@ [ BOX CULVERT

PROP. EMBANKMENT

FILE PATH

DATE

: : PROP. EMBANKMENT ‘ : : : : SCALE: H 1" = 10
SLOPE: LINE(2: 1) : MATCH EXIST.E 211.99 SLOPE LINE(2: 1) h : : : : Vit =10
(ITEM 132} : : : CITEM 132) : : : :
: : : : : ; ; BTV Ro: PROJECT NO. SHEET
: TYPES PW-1 AND PW-2" FOR DETAILS — -
: : : : 6 RMC 6385-17-001 37
: : : : : : : : : : : : : : : : : : : : : : : : : STATE DIST. COUNTY
200 : : : : : : : : : : : : : : : : : : : : : : : : TEXAS HOU HARRIS

5+80 6+00 6+20 6+40 6+60 6+80 CONT. SECT. JOB HIGHWAY NO.
6385 17 001 us 290
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T/

DATE:

H: \WCHAO\Des ign\Maintenance Projects\RMC\6340-62-001 Structure Repacement US 290 @ Bauer-Hockley Rd\Beata\GRIMES ROAD AT US 290 - TYPICAL SECTIONS.dgn

FILE PATH:

: : | L 11 LANE |
. EXIST.WOOD BRIDGE | ‘ 1= T ‘ |
3 3 3 3 3 3 3 : 2" Y& DECK W72 X 10 BEAVS - 3 : u 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
R Rt EETIERETN R 220 L S R L L L Ny e L R L L L L L L2200 R EREEE IERTERRRR RS TR
: : : 3 3 3 : : : 3 : 2777 3 3 : : : : 3 3 ! : : : : : : : !
: : : : S I T I R B I O O R R | : :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2150 205
S . L = mee
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o T T eeseened o me
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 205|208
o o ® o i o o o @ - o
- © - " o~ o o o o - -
= - ~ ! o o - ~ o ~ ~
200 | & § & & & & S & ~ S 200

| 2401 ! 3 i | | | | | | | | | | MO LCENSEO S
: ‘ LIMITS OF REMOV.EXIST.ACP(2") | : : : : : : : : : : WSS @\t,_g-
: PROP.27TY.D-GR WA (SO} TY-D (SAC-A1PG70-22 : : : : : : : : : : : \\\{)NAL\-°:
295 | : ' PROP.CEM. TRT.BKFL. : : : : : : : : 1925 1 1 NN 3
"""""""""""""""""" : e 1 BUFFERl‘I BUFFER
- F 11 LANE LULANE W - Beatz /{W’ﬁzﬁ/b/ p(\
: : : N : : : : : : : :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 220 TRAFFIC RAIL I R (U SRR N ‘TRAFFIC RAIL 220
3 MATéH EXIST.E?LINE : 3 3
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 208 e L..215. ...
: } pRop_lf_ 211. 39 2 - 26" x 8'x 4 BOX CULVERTS : : ®
f : 03w SIOPE | _0.35% SLOPE PROP. . 211.99" _ i © 202/ ;* Texas Department
_ F— == S e '*5___1, —————— —_————————— & o Transportation
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 21o”‘</|_|h IJEXISTEDNCHzlo
: PROP E_D[TCH . J . :
; ‘ ; PROP. CEM TRT. BKFL ; ;
: : : : : : : : : : PROPOSED CULVERT CROSS-SECTION : : : : : : : : GRIMES ROAD
S 2085 S T S S SR i STA6+28.00 TO STA.6047.17 T SR S L S S 205 AT US 290
o © © © _ ‘ " o o~ o - ©
- 8 > 5 & 8 3 8 & - =
- - N o~ WS [\'H - ~N o~ ~N N
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2001 § g s 5 N N § s N s Saoo BOX CULVERT
3 : : CROSS SECTION

SECTION

SCALE: H 1"=10 SHEET 1 OF 1
vV 1"=10"
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, RED-RE- PROJECT NO. SHERT
6 RMC 6385-17-001 38
STATE DIST. COUNTY

TEXAS HOU HARRIS
CONT. SECT. JoB HIGHWAY NO.
6385 17 001 us 290




& Momolithic Pipe

Natural Ground, Finished

Grade, or Subgrade Whichever
Requlres Least Excavation \ .

-
|

Regular Backfill In
Accordance with

Item 400

T

QX
S

AN

WA

(Typical)

F

<

X

S\

S~

(

<

Limits of Measurement
for Excavation

N\

(

AN,

<
AU
L.0.+ 2T

Typical)

IR

EXCAVATION DETAIL

MONOLITHIC PIPE
IN A PAVED OR GRADED AREA

Natural Ground, Finished
Grade, or Subgrade Whichever

Epipe

R
A

egular Backf1ill In

ccordance with

Requires Least Excavation

\ \ ltem 400

Vs ] TR
%

;o
= 1'for 1.D. 42"or Less
t Inside 2'for 1.D. Creater than 42"
S Diameter
+
N N
N > Limits of Measurement
i 3 for Excavation and Cement
Oy T 5" // Stabilized Backfill

X

EXCAVATION & BACKFILL DETAIL

REINFORCED CONCRETE PIPE
IN A GRADED OR PAVED AREA
INCLUDING DETOURS

Cement Stabilized Backfill

REINFORCED CONCRETE PIPE
EXCAVATION AND BACKFILL QUANTITIES
CULVERT OR SEWER CEMENT STABILIZED
PIPE EXCAVATION IN A BACKFILL IN A
DIA. T PAVED OR GRADED AREA PAVED OR GRADED AREA
C.Y.PER L.F.PER C.Y.PER L.F.
R . Bkl 1 o IN. FT. FT.OF DEPTH OF PIPE
Ai(g:%radramfg w11th " ’é [‘L 18 ?.19 0144 2.383
Ttem 400 5 Box Sewer or Box Culvert 24 0.23 0.165 2.478
= Bottom of Subgrade 30 0.29 0.188 8.586
R &A ‘ K 36 .33 0.210 0.692
) § 42 0.38 0.231 0.808
2 <1 A 48 2.42 8.327 1.394
7 i N 54 0.46 0.349 1.560
© oy 60 0.50 0.370 1.731
- z Bl 66 0.54 0.392 1.907
+ 72 0.58 0.414 2.088
- 12" > 12" 78 .62 0.435 2.275
+ H “ 84 0.67 0.457 2.474
— Limits of Measurement
N 9 for Cement Stabilized
I Backfall
a 2
A L= .
Sa— R
MONOLITHIC PIPE
BACKFILL DETAIL Natural Ground, Finished EXCAVATION QUANTITIES
Gkade, or Subgkade Whlche\/e?’ ‘
BOX CULVERTS Requires Least Excavation & Box Sewer or Box Culvert PIPE T EXCAVATION
DIA.
IN A GRADED OR PAVED AREA o [ Lreen
IN. : FT.0F DEPTH
INCLUDING DETOURS = IR \ S
> i > 36 0.417 0.142
& 42 8.458 0.164
\ N\
‘ '\ 48 0.458 0.182
| 54 0.500 0.204
a I 60 0.583 0.228
66 0.583 0.247
12" 2" 72 0.625 0.269
- . 78 0.625 0.287
imits o
Measurement 84 0.625 0.306
for Excavation
N
TR v
> N\ &
7NN N
BOX CULVERTS
IN A GRADED AREA
& Prodect —
Roadway Median NOTE:
i ‘ Recular Backfill In Cement stabilized backfill may be omitted 1n
t Manhole,Inlet A 9 dq th private dklvewags as indicated elsewhere
or Junction Box ccordance wi th 1
‘ Item 400 n € pilans.
 Vories 20 Rubber gaskets shall be required for all
o Joints on proposed cross drainage, pipe
Subgrade Line ///‘\\\ culverts and proposed storm sewer systems,
1 unless otherwise shown 1n the plans.
A
Variable l * Backf1ll with cement stabilized material will
be required for all structures under detours
12" unless noted otherwise 1n the General Notes.
SHEET 10F 2
N S—— & IE" Texas Department of Transportation

Pipe Sewer,R.C.P.,or Box Culvert -

BACKFILL DETAIL

AT MANHOLE, INLET OR JUNCTION BOX

Houston District

EXCAVATION AND BACKFILL
DIAGRAMS

E&BD

FILE: STDELDGN o TxDot | o TxDot | 0 Txot | ok Tubot
D = Depth © TxDOT FEB 2010 DIST  |FED REG PROJECT NO SHEET
H = Height X -
T = Thickness REVISED 11/65 0O HOUSTON| 6 RMC 6385-17-001 39
R - RadlUS REVISED 2/201@ Added note to

ble 1,Sht 2 of 2. COUNTY CONTROL [SECT | JOB [HIGHWAY
= REVISED 6/12

Dia = Diometer REVISED 5/14 HARRIS 6385 | 17 | @01 |uS 290




Limits of

Measurement for

Excavation

ELM@HHOle Inlet or

‘ Junction Box

]

Finished
GVade P B |
IR g ~] [ i
1 Proposed Roadway
“a ‘ < Structure
. K I
Limits of Cement : ‘ 0 F—Limits of Measurement
Stabilized Backfill for Excavaetion and
Cement Stabilized
o Backfill
12" | ‘
D - R ———
I %
| “ N
/ N\
= ‘ }/ Inside \ A
| { Diameter
+ | ! Pipe
, ] 2 “ 1 or Structure
6 FE Width /
A Under 36"
S 4
(See Note 4) 7 : - ae
5" -

12" B N P
EXCAVATION AND BACKFILL DETAIL

MANHOLES SMALLER THAN 36 IN.
IN A PAVED OR GRADED AREAS

Limits of
Excavation

Finished Manhole Ring Cover
Grade ¢ / or Grate Inlet Cover
X 5" ~ o i i 4Proposed
Roadway
Structure
== 7 \ R
Variable ) >‘L1m1ts of Excavation
z 12"
D Limits of Cement % I
Stabilized Backfill < b Limits of Cement
12" / 7Stab1hzed Backfill
“.] Box Culvert or B N
Junction Box ? §
§ with Manhole or 97\
Inlet Extension \12”
L ‘17 : X
IR IR

Proposed Roadway

“~See Note 4)

EXCAVATION AND BACKFILL DETAIL

JUNCTION BOXES IN A
PAVED OR GRADED AREA

N.T.S.

Proposed
Roadway
Structure

Limits of
Excavation

Limits of Cement
Stabilized Backf:ll

12"

1inished Grade

Junction Box
with Manhole or
Inlet Extension

g
s 7= WA
- 2 f Limits of
‘ Excavation
612“
>
B N
2" D
/ Limits of Cement
" Box Culvert or -] Stabilized Backfill

)

\12\\

/N

N

V2

N\
VA4

g

tSee Note 4)

EXCAVATION AND BACKFILL DETAIL

INLET EXTENSIONS ON A BOX CULVERT
IN A PAVED OR GRADED AREA

fFlmlshed Grade or Natural Ground

N.T.S.

Structure Normal Gutter +
N.T.S. Depression — - 6# : 7 TABLE |
> ”
~ o | SCHEDULE FOR PAY
~— QUANTITIES OF CEMENT
- / ! ‘ Emts of STABILIZED BACKFILL
‘,q | 12" xcavation (SEE NOTE D)
Bottom of ! 7 | ‘
Subarade | | MANHOLE OR CEMENT STABILIZED
g ‘ I INLET DEPTH (D) BACKFILL IN
G Manhole or Inlet (Min. 36" Dia. Pipe) [ ‘ ILimits of Cement IN FEET CUBIC YARDS
) | 12" k—— — — — A . |Stabi1lized Backf1ll
‘ Limits of ! = - ‘ 0 through 5 5.75
¢ ! ,/ Finished Grade Excavation | i B ) i | TO BE PAID UNDER .
Z ‘6” _r: Q ‘ J Proposed Roadway | S 7 7 7 T D ITEM 400-6009
‘ ‘ B Structure [ i J | & CEMENT STABILIZED > 5 through 10 8.25
| W [z | — | I ‘ ‘ BACKFILL (INLET
\ 12 Nsubala in. 38" Dia. Pape B OR MANHOLE)
Limits of Cement ' Subgrade Line ‘ P Rt E . [
Stabilized Backfill W‘\< E ‘ | 12 e 12 ‘ greater than 10 12.75
" |
D | '\-// j12 | : NOTES:
‘ : — - - 1. The Contractor 1s paid a fixed estimated
Limits of | - ) =~ amount for cement stabilized backfill based
Excavation | — :r:g S - on depth (D) and Table. I.
\ - N §\ ' 2. Proposed roadway structure 1ncludes pavement,
- - = = = é base and any subgrade.
NE
12" r )\ B Limits of Measurement k 3. For backfill of intersecting pipes and box
7 Excavation culverts, see 'Excavation and Backfill
/,/_\\ § § Diagram for Pipes and Box Culverts.'
P > X
J § § 4.6" cement stabilized backfill will be
required only for precast units.
- 12 Inside Diameter Pipe 12"
7 or Structure Width SHEET 2 OF 2
‘ Limits of Excavation Under 36"
12" 12" .
Inside Diometer Pipe ond Cement Stebilized =k Texas Department of Transportation
or Structure Width Backfill l
Under 36" Houston District
N ~
Z >
é §/ (See Note 4) See Note 4)
N <
4 N LA e . EXCAVATION AND BACKFILL
N e e’ LN e
2NN SN DIAGRAMS
MANHOLES 36 IN. AND GREATER CURB INLETS IN A PAVED OR GRADED AREA N FILE: STOELOGN o% TxDot | & TaDot | o TxDot | ok TxDot
= Dep
N.T.S. H = Herght © TxD0T  FEB 2010 DIST  [FED REG PROJECT NO. SHEET
IN A PAVED OR GRADED AREA T = Thlgkmess REVISED 2/2010 AGtod note 1o |HOUSTON| 6 RMC 6385-17-001 40
N.T.S. R = E{adlus REVISED 6 ps COUNTY CONTROL [SECT | JOB  [HIGHWAY
Dia = Diemeter Revist 313 HARRIS 6385 | 17 | 001 |Us 299




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

TABLE OF DIMENSIONS AND REINFORCING STEEL TABLE OF WINGWALL @
(Wings for one structure end) REINFORCING WING DIMENSION FORMULAS: Skew = 0°
- X (2~wings) .
Estimated . TR
Dimensions Variable Reinforcing Quantities gigm?fiii = < ~ < (All values are in feet.) @Af discharge end, chamfer may be 7" minimum.
ar ize o. a
per ft of per ft of "O . = 90° - skew Hw =H+ T+ C @For 15° skew ~ 1"
Maximum Bars J1 Bars J2 (22wings) (toenall) A L tw = (Hw) (L) = cosine (8) ror Type PW-I For 307 skew ~ 2/
- ~ ' A = -1 = i - >4 o i
el W | , . o2 v | [ o C D e G e e ez | E RS
Hw E Spa &) Spa fg”;i C(:)Pnlft fg”}'; gf”,ft £l #4 - r-o 3'-0" ) @ Quantities shown are for two Type PW-1 wings. Adjust concrete volume
) ) (Lb/Ft) | (CY/Ft) | (Lb/Ft) | (CY/Ft) F #4 ~ 1'-0" For cast-in-place CU/VE’”?-’ , for Type PW-2 wings. To determine estimated quantities for two wings,
> 6" 210" 10" 1-0" 70 #4 | 1'-0" #4 | 1'-0" 18.64 0.406 685 0071 G 6 — & Ltw = [(N) (S) + (N + 1) (U)] = cosine (©) mu(tip/y the tabulated values by Lw. Quantities shown do not include
2'-9" 2'-10" 10" 1'-0" 7" #4 | 1'-0" #4 | 1'-0" 49.31 0.424 6.85 0.071 - BARS DI F t i t weight of Bars D.
- - - - - . . . . W1 #4 4 _ or precast culverts:
— 10 " o " o o Ltw = [(N) (2 U + 5) + (N - 1) (0.5')] = cosine (8) @Provide weepholes for Hw = 5'-0" and greater. Fill around weepholes
3'-0 2'-10 10 1I'-0 7 #4 | 1'-0 #4 | 1'-0 49.98 0.444 6.85 0.071 P #4 ~ 1'-0" Total Wingwall Area (two wings ~ SF) with coarse pgra\/e/, ! g
3-3" 2'-10" 10" 1'-0" 7" #4 | 1'-0" #4 | 1'-0" 53.32 0.462 6.85 0.071 v #4 _ 1-0" = ?éj;g%j&wj fog g)l/cpioi’WTfy]pe PW-2 and Hw> 4 @
i T " o N o o = - - = Extend Bars E2 1'-6" minimum into the wingwall footing.
e e s Iy R G e
- - - - - - : - : - TOEWALL Lap Bars M1 1'-6" minimum with Bars M2.
4'-6" 3-2" 1'-2" 1'-0" 7" #4 | 1'-0" #4 | 1'-0" 59.77 0.568 6.85 0.071 REINFORCING _ : ;
Hw = Height of wingwall P/ace Bars G as shown, equally spaced at 8" maximum. Provide at least
5'-0" 3'-9" 1-7" 1'-2" 7" #4 | 1'-0" #4 | 1'-0" 63.45 0.632 6.96 0.075 Bar Size No Spa Lw = Length of wingwall two pairs of Bars G per wing
i P = 90° - skew Ltw = Culvert toewall length '
56" | 3-9 | -7 | 1-2 7| #a | 1-00 | #a | 1-0" | 67.46 | 0668 6.96 | 0075 5 T 72 T N 2 Nomber of colvert epans ©) 0" Min to 5-0" Max. Estimated curb height ) reewhere in th
— — — — - — — L= ) » ) in to 5'- ax. Estimated curb heights are shown elsewhere in the
6'-0 4'-4 2'-0 1'-4 7 #5 | 1'-0 #5 | 1'-0 80.67 | 0.730 7.07 0.078 M2 #4 > _ SL:1 = Channel slope ratio. (horizontal: plans. For structures with pedestrian rail or curbs taller than 1'-0, refer
66" 24 | 70 | 12 7| #5 | 70" | #5 | 1-0" 8505 | 0768 707 0078 0 py — T 30" 0 - Cju}/veerrttlcilgevisua/ value is 2:1) ;_oﬁ;l;e E);_tg;?fcsi gucjb Detqj/s (ECD)t St[‘a/mj%d stheetDF?r‘lstructures with
— — — — - — — = or ridge rail, refer to the Mounting Details
7'-0 5'-0 2'-3 1'-9 8" | #5 | I'-0 #5 | 1'-0 92.15 | 0.864 8.07 0.093 BARS D2 S licable b lvert <tandard for T631 & T631LS Rails (T631-CM) standard sheet. Refer to the Box
e o i an —on " " o ee applicabie box cuivert stanaar Culvert Rail Mounting Details (RAC) standard sheet for structures with
e e e e e e o P S o S
0" 6" | 2-8' | 1-10" 2 Z " , , , . Wo- 4" Y + 36"
86" 5_g" > g | 1-10" g | #5 6" #5 6" 144.47 1.000 8.13 0.095 NI . For vehicle safety, the fo/lawing.require‘ments must be met:
A e For structures without bridge rail, construct curbs no more
9'-6" 6'-0" 2'-10"| 2'-2" 9" #5 6" #5 6" 156.93 1.136 8.41 0.110 + . . 1 U U than 3" above finished grade.
106 | 65 |30 | 25| o|#| 6 | #5| 6 |19627 | 1230 | 857 | 0117 | £ S N N = - " Fmished grade, | ricoe rath construct curbs flush with
11'-6" 7'-2" 3-6" | 2'-8" 11" | #6 6" #6 6" 230.13 1.438 9.52 0.140 v+ g ; ,: 2 T T T Reduce curb heights, if necessary, to meet the above requirements.
126 | 78 | 3.9 | 2-11"] 10" | #7 6 | #6 | 6" | 28341 | 1.592 974 | 0.157 L—'l T b2 To—sarre D1 x7//622ﬂgﬁnggg/fl;er Thagewfgrguaﬂ“ties and no additional compensation
" " " i 4 u 21 1" 1 1 " " ‘ re/r7f =T :
13'-6 8'-2 4'-0 3'-2 1'-2 #8 6 #6 6 348.72 1.804 10.02 0.186 BARS J1 BARS J2 BARS J3 BARS V " Culvert @ o ol 3 wh e B cul Roil 1 ) 5 e RAC
e |50 | w5 | 35| v | se| o || o | o | 20w | 1030 | 0215 I ypical 27 when the or Cuert Rail ourting Detals (A0
15-6" | 9-6" | 4-10"] 3-8 | 1-6" | #9 | 6 | #7 | 6 |48952 | 2302 | 1124 | 0253 L, @ '
16-0" | 9-11" | 5-0" | 3-11"| 1-7" | #9 6" | #7 6" | 50572 | 2.448 | 1147 | 0279 (F’E’/d bend as needed. < D> DI = 3-0" for Hw < 4.
Lw 36" for Hw < 4
Lw :
3'-0" Extend Bars G ﬂ @”)
%LI AN 3-0" Extend Bars G (B < Typ) - \8/ Wingwall Wingwall
G A/ (Typ)‘ . 8/ U A
&
— &) " SECTION €-C - PW DESIGNER NOTES
T - } N
\\ v N i wi— — — Type PW-1 can be used for all applications and must
\ ek I s A= ¢ ¢ be used if railing is to be mounted to the wingwall.
J1 H =~ 1%7/_') 5 A\s/ A\s/ Type PW-2 can only be used for applications without
N T .
s i‘;, D A @ % v ' | D1 a railing mounted to the wingwall.
% ' T
T T Culvert
I ' N 1 % MATERIAL NOTES:
X Const | 3 hole (5) S waits Provide Class C concrete (f'c=3,600 psi)
Const |2 joint —| te }— 3" weephole - : ; L :
it | . }— 3" weephole N> Joint Az phos = Barrel J1 Provide Grade 60 reinforcing steel.
Joint 12 ~ f . h ; : . .
i ¥ %ﬂ_‘ I I rein Provide galvanized reinforing steel if required
x I I N M b1 elsewhere in the plans.
T—1
Ny —— _f A 11— __\__ _ 0T -—f——f-— T TTT—Td 1T 11— ‘—\—' N 2\ GENERAL NOTES:
4 / l N / / f kf, — ——£2(6) (2) — Designed in accordance with AASHTO LRFD Bridge
g J2 I / / f ! |I -ff,.y_$ g*EZ@ N I ! | F V- / F Design Specifications.
(] f f [} ] f . . Depth of toewalls for wingwalls and culverts may be
frmet. I J—d : J J @—j J k Wingwall Wingwall reduced or eliminated when founded on solid rock, when
£ JJ /\MJ @—j > kj_}’ El o M1 — M2 J3 directed by the Engineer.
P -

SECTION C-C - PW-2 See Box Culvert Supplement (BCS) standard sheet for
_ _ wingwall type and additional dimensions and information.

PARTIAL ELEVATION - PW-1 PARTIAL ELEVATION PW-2 Quantities for concrete and reinforcing steel

resulting from the formulas given on this sheet are

for the Contractor's information only.

Culvert
Finished grade skew
(roadway slope) N _0
% @ / Cover dimensions are clear dimensions, unless noted otherwise.
_@, = o s Reinforcing dimensions are out-to-out of bars.
U
— —e / / Limits of culvert §® Bridge
1 N = its of culvert - Lw - barrel quantities Division
rel quantities / 4 I Texas Department of Transportation Standard
= / / /
T
T ! - L = /7 7 CONCRETE WINGWALLS
3" = ! | e e e e
—— v | |
Y 3 == —— — PR WITH PARALLEL WINGS FOR
N = Y Lw L - BOX CULVERTS
. 1 | ~ = Culvert skew
X 8 N TYPES PW-1 AND PW-2
N + 2" 1 [&EZ Toe of slope PLAN Length of wings based on PLAN
o N P ] SL:1 slope along this line. —_—
- - Toe of slope PW
i DETAILS FOR DETAILS FOR e pwstde01-20dgn ov GAF _ [oc CAT Jow TxDOT [ox. TxDOT
0 Feb 2020 con J HIGHWAY
SECTION A-A SECTION B-B NON-SKEWED BOX CULVERTS SKEWED BOX CULVERTS e 638517 0o Us 290
(Showing wing reinforcement.) (Showing wing reinforcement.) (Showing 30° skew.) DIsT county SHEET 0.
HoU HARRIS 41




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

BOX DATA
TS S TS TS s TS
=
© W :
SECTION DIMENSIONS REINFORCING (sq. in. / ft.)@ @ 4"[# —= N AS2 —AS7
Fill M Lift ~
5 H TT | 1B | TS5 |Height| (Min) Weight = ’i / ) N —
) ) ) ) AST | As2 | As3 | as4 | as5 | as7 | ass =~ =~ e o/e o o o e o o o )
(ft.) (ft.) (in.) (in.) (in.) (ft.) (in.) (tons) — —
- ! . \
8 3 8 8 8 <2 0.31 035 | 025|019 | 019 | 0.19 | 0.19 10.4 4d Min A \ 4d Min & o
8 3 8 8 8 |2<3| 55 | 035 | 029 | 028 | 0.19 - - - 10.4 radius (Typ) 1% Max radius (Typ) ASS ; TSaX 5
- — o
8 3 8 8 8 |3-5| 50 | 028 | 023 | 024 | 0.19 - - - 10.4 AS 1T, 2" Max for 76 < 5" | As4 of =
8 3 8 8 8 10 45 | 029 | 025 | 026 | 019 | - - - 104 A52 (mfjd’”s (Typ) 4" Min 4" Min
8 3 8 8 8 15 45 0.39 0.33 0.34 0.19 - - - 10.4 AS3 (bqttom) for TS = 6" 1" (Typ unless for TS = 6"
8 3 8 8 8 20 | 45 | 051 | 043 | 044 [ 019 | - - - 10.4 T AS4 (side) I T noted otherwise)
8 3 8 8 8 25 45 | 063 | 053 | 054 | 0.19 - - - 10.4 1" ) Minimum length is equal to (Typ)
(Typ) spacing of longitudinal Asa— |
reinforcing plus 2" (Typ) "
8 4 8 8 8 <2 - 027 | 038 | 029 | 0.19 | 0.19 | 0.19 | 0.19 11.2 TS 2" Max AS1
o radius =S
8 4 8 8 8 |2<3| 50 [ 031 034 032] 019 - - - 11.2 - B (Typ)
8 4 8 8 8 |3-5| 5 | 025|027 | 027 | 019 - - - 11.2 \ el a / /AS3 /
8 4 8 8 8 10 45 026 | 028 | 0.29 | 0.19 - - - 11.2 o
@
8 4 8 8 8 15 41 034 | 037 | 038 | 0.19 - - - 11.2 ~ [ ) ~ _
8 4 8 8 8 20 41 044 | 048 | 049 | 0.19 - - - 11.2 Longitudinal A58 @
reinforcing L——j
8 5 8 8 8 < 2 - 0.24 0.40 0.32 0.19 0.19 0.19 0.19 12.0
P 5 8 8 P > <3| 50 028 | 037 | 035 | 0.19 N ~ N 12.0 CORNER OPTION "A CORNER OPTION "B CORNER OPTION "A CORNER OPTION "B
8 5 8 8 8 3-5 45 023 ] 029 | 030 | 0.19 - - - 12.0
8 > 6 & 8 10 45 10231 031} 0321019 ] - - - 120 FILL HEIGHT 2 FT AND GREATER FILL HEIGHT LESS THAN 2 FT
g 35 g 8 g 15 41 0.30 041 042 | 0.19 - _ N 12.0 e —————ERReR A e ————— R
8 5 8 8 8 20 41 0.39 0.52 0.54 0.19 - - _ 120 @Length is equal to spacing of longitudinal
reinforcing plus 2". (10" Min) (Typ)
8 6 8 8 8 <2 - 022 | 042 | 035 | 019 | 019 | 0.19 | 0.19 12.8
® Y% Min (Typ)
8 6 8 8 8 2 <3| 50 025 | 040 | 038 | 0.19 - - - 12.8 L e
8 6 8 8 8 |3-5| 50 | 021|032 033|019 - - - 12.8 6" Min ‘ 2" Max (Typ)
8 6 8 8 8 10 | 45 [ 022033034019 - - - 12.8 ;l % tongitudinal
‘ reinrorcemen )
8 6 8 8 8 15 41 028 | 043 | 045 | 0.19 - - - 12.8
- [ ] [} [} ()
8 6 8 8 8 20 41 036 | 055 | 0.57 | 0.19 - - - 12.8 % NL# ;
N
8 7 8 8 8 < 2 - 0.20 0.44 0.37 0.19 0.19 0.19 0.19 13.6
AS2 (top) } @ Outer cage
8 7 8 8 8 2<3 55 0.23 0.43 0.41 0.19 - - - 13.6 AS3 (bottom) circumferential AS2 (top)
8 7 8 8 8 3-5 55 0.19 0.34 0.35 0.19 - - - 13.6 r?/nforcemené AS3 (bottom)
at groove end.
8 7 8 8 8 10 50 0.20 0.34 0.36 0.19 - - - 13.6 g
8 7 8 8 8 15 41 | 026 | 0.45 | 047 | 0.19 - - - 136 SECTION A-A MATERIAL NOTES: o
Provide 0.03 sq. in./ft. minimum longitudinal reinforcement
8 7 8 8 8 20 41 033 | 057 [ 060 | 0.19 - - - 13.6 (Showing top and bottom at each face in slabs and walls. This minimum requirement
slab joint reinforcement.) may be met by the transverse wires when wire mesh
reinforcement is used.
8 8 8 8 8 < 2 - 0.20 0.45 0.40 0.19 0.19 0.19 0.19 14.4 Provide Class H concrete (f'c = 5,000 psi).
8 8 8 8 8 2<3 65 0.21 0.45 0.44 0.19 - - - 14.4
GENERAL NOTES:
8 8 8 8 8 3-5[ 65 0.19 |1 0.36 | 0.38 [ 0.19 - - - 14.4 Designs shown conform to ASTM C1577. Refer to ASTM C1577
8 8 8 8 8 10 55 019 | 035 | 038 | 0.19 - _ - 14.4 for information or details not shown. ]
See Box Culverts Precast Miscellaneous Details (SCP-MD)
8 8 8 8 8 15 45 0.24 | 046 [ 049 | 0.19 - - - 14.4 standard sheet for details and notes not shown.
8 8 8 8 8 20 45 0.31 059 | 062 | 0.19 - _ _ 14.4 In lieu of furnishing the designs shown on this sheet, the
contractor may furnish an alternate design that is equal to
or exceeds the box design for the design fill height in the
table. Submit shop plans for alternate designs in accordance
with Item "Precast Concrete Structural Members (Fabrication)".
HL93 LOADING
=" Bridge
Division
I Texas Department of Transportation Standard
8'-0" SPAN

@ For box length = 8-0"

@ASZ thru AS4, AS7 and AS8 are minimum required areas of 5CP-8
reinforcement per linear foot of box length. AS5 is minimum FILE scp08sts-20.dgn on: TXDOT | ck TxDOT‘anxDOT ‘(K TxDOT
required area of reinforcement per linear foot of box width. ©TxD0T  February 2020 cont | secr J08 HIGHWAY
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

Nominal begin MBGF
length of need 4—1—*Nomma/ end of Bridge Rail for payment Nominal end of Bridge Rail for payment —==—— Nominal begin MBGF length of need
25'-0" Nominal Rail Section ~ one 25'-0" W-Beam or two 12'-6" W-Beams (Typ)

[
f

] @ @ @
‘ 6-3" 6-3" . 6-3 ‘
¢ w-Beam Splice ‘ Typ & Max) (Typ & Max) ‘ (Typ & Max) T ¢ w-Beam Splice

1

3-1 % | 3-1 % % 6'-3" 3-1% 3-1%
(Typ) ) i \ \ \ \ (ye)] (Typ) (Typ) G
‘ (E First Guardrail Pos‘t | ¢ w-Beam @ | —=— G Rail Post ‘ | ‘ G Rail Post ) | { First Guardrail Post ‘
r | T | (®) O] T 7 \ 7
‘ Variable 9" Min . %' ‘ ‘ 9" Min %" 9" Min %' ‘ ! Variable ‘ | ‘
b
| (Typ) (Typ) | (Typ) | | (Typ) | (Typ) (Typ) | (Typ) | (Typ) | ‘ |
L | I - : Il - - Il —_— | —_—
{1@,7,7:,; — ——— 11— ————=—+ i ——= i S — g i T = 7,7,7,7&17,7,7:?:,,,7,49;}

R |
=
. | l:
| | |
| RIRTL o SRHRTRR T F X AN NN SRR
I i 1 1 T
[ [ Lo
. % Limits % (. (.
= Construction Joint of Abut =
[ e Jimits or Controlled Joint Wingwall — = 1 1 1 :
of Abut T !
| Wingwall (] | _J
|2 77T 77770 77T 7777 T
= | Lo | =
Install a minimum of 2 CRT AT BENTS WITHOUT AT BENTS WITH Install a minimum of 2 CRT
posts with blockouts immediately AT ABUTMENTS SLAB EXP JOINTS SLAB EXP JOINTS AT ABUTMENTS posts with blockouts immediately
off the bridge. CRT post as part of f the bridge. CRT post as part

of a guardrail end treatment may
satisfy this requirement.

By ol o] ameatment may ROADWAY ELEVATION OF RAIL

Showing without overlay.

@9" Min, 5'-9" Max

@ Maintain 6'-3" Rail Post spacing wherever possible for use with nominal 25'-0" or
12'-6" W-Beam sections. Symmetry of post spacing on both sides and along the
structure is not necessary.

@ Increase 2" for structures with overlay.

@Tighren the first hex nut by hand until the top and bottom edges of the W-Beam
engage the Backer Plate (Backer Plate should be snug against the post). Then
tighten hex nut one revolution with wrench and secure with the second hex nut.

@PL % x 1% x 1% with % Dia Hole centered in PL (ASTM A36). Square Guardrail

¢ %" Dia x 2 V" hex head Washer (FWRO1).

r-0" % r-o"
fv%; (ﬁnse”je;\i?;r ivraggexroii) Backer PL *P'* @The post nearest to a slab joint or end of structure may be shifted up to 9" in
FWCO08a and one regular i order to satisfy the minimum offset dimension. Drill a new %" Dia hole on the
lock washer placed under =—Nominal Face of Rail & %" Dia x 2 " hex head bolt (ASTM A307 or FBX08a) =—Nominal Face of Rail centerline of W-beam for shifted post. Paint hole with two coats of zinc-rich
two hex nuts (ASTM A563 ‘ with one regular washer or FWC08a and one regular lock paint conforming to the Item "Galvanizing". All other posts must remain on the
or FNX08a). W-Beam : washer placed under two hex nuts (ASTM A563 or FNX08a). typical spacing.
@@ %" Dia formed holes for ¢ %" Dia heavy hex head anchor bolt (ASTM F3125
- Gr A325 or A449) or threaded rod (ATSM A193 Gr B7 or F1554 Gr 105) with one
o [ A e hardened steel washer (ASTM F436) and one regular lock washer placed under
® R Backer PL = % heavy hex nut (ASTM A563). One additional heavy hex nut must be furnished and
Backer PL s & — N A~ tack weled for each threaded rod. See "Cast-In-Place & Formed Hole Anchor
i 5 | I —|—\=F B Jf\ o N R B Bolt Options".
¢ ¥ Dia x 14" Tl Tl
he; head bolt ! 7 I \@ ® ([ %" Dia heavy hex head anchor bolt (ASTM F3125 Gr A325 or A449) or threaded
(ASTM A307 or @ i ‘ @ Post rod (ATSM A193 Gr B7 or F1554 Gr 105) with one hardened steel washer (ASTM
FBX14a) with e — —| — M— / = B S F436) and one regular lock washer placed under heavy hex nut (ASTM A563). One
one hex nut - | /] @ in ‘ - |/ @ i additional heavy hex nut must be furnished and tack weled for each threaded
(ASTM A563 or s N I U < &N rod. See "Cast-In-Place & Formed Hole Anchor Bolt Options".
i 3 ! € %" Dia x 1 ¥ hex head bolt (ASTM A307 or G &
’ [ (i L‘ FBX14a) with one hex nut (ASTM A563 or FNX14a). @ - &N Th F thi i - tricted
=5 Post —== N e use o IS railling Is restricte
S o 3 [N
Q|5 1w ‘h 318 1% 2% X to speeds of 45 mph or less.
B ! SlE ©
N R R -
~le I Base PL x| = SHEET 1 OF 2
i —la o
— =g Bridge
 — . = Division
7 “H “H = o | H‘\ Sl < I Texas Department of Transportation Standard
- <= . S| o
H\‘H H“\H £ s § e HHH H“H C =l 3
H\‘\H H\‘\H PR A ol HH\H H\‘\H N Eﬂ,f
-, NP ©
| ; ‘u\ I ‘

TRAFFIC RAIL

| |
Washer PL ﬁ& “— Base PL ‘ Washer PL

©)

q |4 Y 6"
LR AR
RAIL SECTION TRAFFI IDE RAIL VIEW TYPE T63ILS
RAIL SECTION ) RAIL SECTION ON Fie rlstd037-20.dgn ov: TxDOT [ck AES [ow: JTR [ex AES

©rx September 2019 conT | SECT J08 HIGHWAY
RAIL DETAILS ON BRIDGE SLAB ABUTMENT WINGWALL . 638517 001 US 290

. . . . 07-20: Allowing 9'-4 #* 6'-3" W-Beam R
Showing without overlay. Showing without overlay. coctione, 0’ e oIsT county SHEET NO
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25'-0" or_12'-6"

319 31

¢ w-Beam Splice *‘

(Typ) (Typ)

- " x 2 ¥" Slotted

Holes (Typ) ——————=—=

=“
3.1 W =& w-Beam Splice

Typ)
4wy o

+

|

|

|

H
% v
12 Y

No warranty of any

TxDOT assumes no responsibility for the conversion

W-BEAM ELEVATION

12 9

4 ]Ax“
o "
TN RN

f e

% w-Beam Splice —= |

I
i
o- bt o -

head splice bolts (ASTM A307)
or with a double recessed hex
nut (ASTM A563 or FBBO1).

8 ~ %' Dia x 1 ¥" button A i
[ |
[ |

W-BEAM SPLICE ELEVATION

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

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

DISCLAIMER:

6 ¥

2'-10"

1-6 "

Base PL % x 8 x 8 T

I (ASTM A529 Gr 55 ‘
Il or A572 Gr 50). =% 53 x 57 Y

8 Splice Holes (Typ)

i
|
\ Traffic Direction

g

4" 4"

ot

. (ASTM A992)
I

]

%" Dia Holes

R D front flange
[ j‘T V 3 only.

g

only.

| p—s3x57
i (ASTM-A992)

%6" Dia Holes ¢ % x 1 ‘
front flange Slotted Holes

PLY x6 % x8
I (ASTM A36)

SECTION A-A

1Y

6 %"

¢

DATE:
FILE:

\ \ (ASTM A529 Gr 55
or A572 Gr 50).

POST ELEVATION

% ‘ I | € e Dia ||
\‘\ ‘ Holes -
* | I | | |—Base PL % x 8 x 8

©°
\

o o
| |

1 6"

WASHER PLATE DETAIL

¢ %" Dia heavy hex head
anchor bolt (ASTM F3125
Gr A325 or A449) or
threaded rod (ATSM A193
Gr B7 or F1554 Gr 105)
with one hardened steel
washer (ASTM F436) and
one regular lock washer

placed under heavy hex
nut (ASTM A563). One
additional heavy hex nut
|
Ll

1 %" Min
Thrd Lgth

must be furnished and
tack welded for each
threaded rod.

©

|
Embed

Tack
Weld Flush or

6" Max

CAST-IN-PLACE & FORMED

HOLE ANCHOR BOLT OPTIONS @9

@ See "Rail Details On Bridge Slab" and/or "Rail Section On

Abutment Wingwall".

See "Material Notes" for anchor bolt information.

@Backer PL % x 8 x 1'-3" (ASTM A1011 CS or SS Gr 33,

or AI008 CS or SS Gr 33 (11 Gage acceptable)).
@Used for structures with overlay.

@ Used for structures without overlay.

@At the nominal end of the bridge rail for payment, one 9'-4 %"
or 6'-3" W-beam section is permitted in order to achieve the

required W-Beam splice location on the MBGF.

2 3

%"R

Backer PL(11 ‘

5/8n

|
6 %"

|
\
| __
1
|
|
|
-3

¢ %" Dia ||
Holes

6 ¥

| o |

ELEVATION
BACKER PLATE

MBGF AND END TREATMENT NOTES:

This traffic railing must be anchored by metal beam guard
fence (MBGF) and/or guard fence end treatments. Determine
MBGF length of need in accordance with the Roadway Design
Manual, unless otherwise specified. The minimum MBGF
length of need required for anchoring the railing is: SGT; or
DAT plus 12.5' of MBGF, as applicable. Provide CRT posts as
shown in “Roadway Elevation of Rail.”

CONSTRUCTION NOTES:

Face of rail post must be plumb unless otherwise approved by
the Engineer. Post must be perpendicular to adjacent roadway
grade. Use epoxy mortar under post base plates if gaps larger
than %¢" exist.

Fully anchored guardrail must be attached to each end of rail.
A metal beam guard fence transition is not used with this rail.

At the Contractor's option anchor bolts may be an adhesive
anchor system. See "Material Notes".

Test adhesive anchors in accordance with Item 450.3.3, “Tests".
Test 3 anchors per 100 anchors installed. Perform corrective
measures to provide adequate capacity if any of the tests do
not meet the required test load. Repair damage from testing
as directed.

It is recommended to show a Rail Layout with rail posts and
W-beam splices. Fabricator must submit erection drawings to
the Engineer for approval.

Round or chamfer exposed edges of rail post and backer plate
to approximately %" by grinding.

Shop drawings are not required for this rail.

MATERIAL NOTES:

Galvanize all steel components.

Anchor bolts for base plate must be %' Dia ASTM F3125
Gr A325 or A449 bolts (or ASTM A193 Gr B7 or F1554 Gr 105
threaded rods with one tack welded heavy hex nut each) with one
hardened steel washer (ASTM F436) and one regular lock washer
placed under each heavy hex nut. Nuts must conform to
ASTM A563 requirements.

Optional adhesive anchorage system must be %" Dia ASTM A193
Gr B7 or F1554 Gr 105 fully threaded rods with one hardened
steel washer (ASTM F436) and one regular lock washer placed
under each heavy hex nut. Nuts must conform to ASTM A563
requirements. Embed fully threaded rod into slab and/or abutment
wingwall using a Type 111, Class C, D, E, or F anchor adhesive.
Minimum adhesive anchor embedment depth is 4 ¥". Anchor
adhesive chosen must be able to achieve a nominal bond strength
in tension of a single anchor, Na, of 8 kips (edge distance must
be accounted for). Submit signed and sealed calculations or the
manufacturer's published literature showing the proposed anchor
adhesive's ability to develop this load to the Engineer for approval
prior to use. Anchor installation, including hole size, drilling, and
clean out, must be in accordance with Item 450, "Railing.”

W-beam must 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" (Nominal) lengths and
a single rail element of 9'-4 %" or 6'-3" (Nominal) length.

W-Beam must have slotted holes at 3'-1 %"

Some part numbers from the "Task Force 13" Guide to
Standardized Highway Barrier Hardware have been furnished
for quick reference.

GENERAL NOTES:

This railing has been successfully evaluated by full-scale
crash test to meet MASH TL-2 criteria. This railing can be used
for speeds of 45 mph and less.

This rail is designed to deflect approximately 2' to 2'-6" as it
contains and redirects the errant vehicle. This rail may not be
installed on top of or behind curbs that project above finished
grade, on bridges with expansion joints providing more than 5"
movement, on retaining walls, or on grade separations and
interchanges.

Repairs to impact-damaged post and base plate unit are not
permitted. Replace all impact-damaged posts with a new post
and base plate unit.

Average weight of railing with no overlay: 13 plf total.
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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:

DATE:
FILE:

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

TREATED WOOD BLOCK TO PREVENT BLOCK ROTATION.
. [D9 NOT USE WASHER 1. THE_TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL BE AS SHOWN
-8 | AND"RAIL ELEMENT IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE SHOWN IN THE PLANS OR AS DIRECTED BY THE
ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE WITH [TEM 445, "GALVANIZING.®

I

‘\ J 70
4= == f—F

|

Ya" DIA. HOLE 32
POST & BLOCKOUT -

AND NUT WITH 34" WASHER
(SEE GENERAL NOTE 3).

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.

5" BUTTON HEAD POST BOLT\

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
|
|

(| (|
(| (|
(| " (|
[ 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) AJ/
" " 1/ NOTE: TWO INSTALLATION OPTIONS.
ELEVATION 25°- 0" (NOM.) W-BEAM SECTION 12 X 12" X V4" (ASTM A36) STEEL BOTTOM \

PLATE WITH 1" DIA. HOLES REQUIRED WITH BOLT-THROUGH OPTION: REQUIRES A 6" MIN. SLAB THICKNESS.

(@]

[amo]

P
[
[€n]

1668 |6

{oke HpHe

NOTES: SEE GENERAL NOTE 2 FOR ALLOWABLE RAIL TYPES. BOLT-THROUGH INSTALLATION U
. DIA (ASTM A449) HEAVY HEX BOLTS WITH TWO HARDENED
SEE RAIL SPLICE DETAIL FOR REQUIRED HARDWARE. LOW FILL CULVERT POST V?ASHER EACH AND HEAVY HEX NUTS.
® .
12 Y NOTE: BOLT LENGTH = SLAB PLUS 2 /4" MIN. =t Dosign
2 | ahar dfa? o I Texas Department of Transportation Standard
NOTE: £ 4 == e 2. EPOXY ANCHOR OPTION: THIS OPTION MAY ONLY BE USED IF THE CULVERT
EgtJ?sngnEnE %TEUZTCR)EI&EEQQESUQS? RAIL 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
SPLICE BOLT LENGTH & NO BOLT REQUIRED WASHER EACH. EMBED ANCHOR RODS 6" WITH HILTI HIT RE 500 EPOXY METAL BEAM GUARD FENCE
i VARIES & T & ADHESIVE. OTHER TYPE III CLASS C EPOXY ADHESIVES MEETING THE
FBBOT = 1 V4" b ! z REQUIREMENTS OF DMS-6100, "EPOXIES AND ADHESIVES", MAY BE USED TL-3 MASH COMPLIANT
FBRO2 = 2" —1 5" = & b ' =" DIRECTION OF TRAFFIC IF IT CAN BE DEMONSTRATED THAT THEY MEET OR EXCEED THE STRENGTH
i o | & OF HILTI HIT RE 500 WITH THE SAME EMBEDMENT DEPTH AND THREADED
POST & BLOCK LENGT : : a ROD DIA. FOLLOW THE MANUFACTURER’S REQUIREMENTS FOR INSTALLING
FBRO3 = 10° EPOXIED THREADED RODS. EXTEND RODS /4" MIN. BEYOND NUT. GF (31)-19
5/ n 1/, m
FBBO4 = 18" 1D-SPAN (8) %" X 1 Vo' BUTTON HEAD SPLICE FILE: gf3119.dgn ON:TXDOT | cks KM |ow: VP [ck:CGL/AG
M BOLTS WITH RECCESSED NUTS. NOTE: CULVERTS OF 25 FT. OR LESS, SEE GF (31)LS STANDARD FOR "LONG SPAN" OPTION g g \ \
BUTTON HEAD BOLT RAIL SPLICE DETAIL (©71xp0T: NOVEMBER 2019 CONT |SECT JoB HIGHWAY
REVISIONS 6385/ 17 | 001 us 290
NOTE: SEE GENERAL NOTE 3 FOR NOTE: GF (31), MID-SPAN RAIL SPLICES ARE - o P
SPLICE & POST BOLT DETAILS. REQUIRED WITH 6°-3" POST SPACINGS. HoU HARRIS 5




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

DISCLAIMER:

DATE
FILE

GENERAL NOTES

50 -0" 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF THE
SYSTEM, CONTACT: ROAD SYSTEMS, INC. (432)263-2435. 3616 OLD HOWARD COUNTY AIRPORT,
BIG SPRING, TX 79720

‘ 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.

] \ — — — T S. HARDWARE_(BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,
) | \@ \@ N / "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
‘ W-BEAM MGS W-BEAM MGS W-BEAM MGS W-BEAM GUARDRAIL SEEcoImEAcCTTxglnEAD @/ 6. SYSTEM SHOWN USING STEEL WIDE FLANGE POSTS WITH COMPOSITE BLOCKOUTS.
\ RALL SECTION RAIL SECTION PLAN VIEW R o END SECION DETAIL MSKT 7. A COMPOSITE MATERIAL BLOCKOUTS THAT MEETS THE REQUIREMENTS OF DMS-7210, MAY BE
‘ 2-6 2 IMPACT HEAD SUBSTITUTED FOR BLOCKOUTS OF SIMILAR DIMENSIONS. SEE CONSTRUCTION DIVISION
|  NOTES: MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.
: BEGIN LENGTH OF NEED
8. IF SOLID ROCK 1S ENCOUNTERED IN THE AREA OF (POST 1) AND / OR (POST 2) CONTACT THE
‘ " LIETI@Ecgg:ﬁg'aTﬁ:ﬁct‘:ﬂspé’;ﬂ;"jn IRAFFIC FLOW MANUFACTURER, & 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

\ : : : \FI(;‘RISDHEED \ : \ : \ : \FIGN;ASDHEED \ : \ : ITEM | oTY MAIN SYSTEM COMPONENTS N
¥ 3-an h h b h “ SEE POST 1 A 1 MSKT [MPACT HEAD MS3000
N ‘ ‘ B N N N B DEPTH || DEPTH || | COgg%ﬂ'EON B 1 | W-BEAM GUARDRAIL END SECTION, 12 Ga. |SF1303
B B X X X B e-0" 6 -0" | c 1 | POST 1 - TOP (6" X 6" X Ya" TUBE) MTPHP1A
(POST 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 H | | 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 | & | wex9 OR W6x8.5 STEEL POST P621
SEE NOTES: % — M 6 | COMPOSITE BLOCKOUTS CBSP-14
@\ N 1 | W-BEAM MGS RAIL SECTION (9'-4 5"}  |G12025
N o 2 | W-BEAM MGS RAIL SECTION (12’ -6") G1203A
T P 6 | WOOD BLOCKOUT 6" X 8" X 14" P675
T T SH .
Yo" X 1 Yo" A325 BOLT ﬁl© A;TEI:::AT(;‘)’EBE %ZD“_“;LOEK%': * % Q@ | 1 | W-BEAM MGS RAIL SECTION (25 -0") 1209
WITH CAPTIVE WASHER
g % % ITEM(Q) 25°GUARD FENCE PANEL SMALL HARDWARE
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 | %" Dio. x 1 Y" SPLICE BOLT (POST 2) B580122
e 2 | %" Dio. x 9" HEX BOLT (GRD A449) B580904A
f 3 | %" WASHER W050
[¢] 33 %" Dia. H.G.R NUT NO50
(o) - } }' h 1 ¥ " Dio. x 8 V2" HEX BOLT (GRD A449) B340854A
/2" STRUCTURAL NUT ‘ ‘ \FINISHED j 1 %" Dio. HEX NUT N030
2" X 1 V4" A325 BOLT WITE STRUCTURAL WASHER GRADE k | 2 | 1 ANCHOR CABLE HEX NUT N100
WITH CAPTIVE WASHER I 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 Ys" 0.D. x %" 1.D. STRUCTURAL WASHERS | WO12A
ANCHOR BRACKET D 1 | BEARING PLATE RETAINER TIE CT-1005T
q 6 | %" x 10" H.G.R. BOLT B581002
r 1 OBJECT MARKER 18" X 18" E3151
=g 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 [S 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 6385 | 17 001 us 290
USED FOR ALL TANGENT TYPE END TREATMENTS. MSKT END TERMINAL, IT IS NOT INTENDED TO REPLACE o1sT COUNTY SHEET NO
THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. -
HOU HARRIS 46




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

TXDOT ASSUMES NO RESPONSIBILITY FOR THE CONVERSION OF THIS STANDARD TO OTHER FORMATS OR FOR INCORRECT RESULTS OR DAMAGES RESULTING FROM ITS USE.

THE USE OF THIS STANDARD IS GOVERNED BY THE “TEXAS ENGINEERING PRACTICE ACT".

DISCLAIMER:

DATE:
FILE:

ROUNDED END SECTION— (% SEE GENERAL NOTE 15 REGARDING ANCHOR POST 1, AND PAYMENT OF SYSTEM)

POIST _ —¢1) W-BEAM BLOCK-OUT (6" X 8" X 14™)
[y [y "
(1) 6" X 8" X 22" THRIE-BEAM BLOCK-OUT [[TEM S //"’ BCT TIMBER (572" X 72" X 46™)  [[TEM T
6. 3=  PAYMENT LIMITS Z (1) %" X 18" H.G.R. BOLT WITH NUT ITEM A13
9'- 4" DOWNSTREAM CRT TIMBER POST 6" X 8" X 72" [[TEM R r cobp="" (1) 5" FLAT WASHERS [[TEM A6
W-BEAM ANCHOR TERMINAL a8 Yy " 1w
2-SPACE 12GA. (DAT) 5 (2 /2") DIA.WEAKENING HOLE
[RWM220]| PosST — (2) %" X 18" H.G.R. BOLTS & NUTS [[TEM A13 | o1
2 /(2) 5" FLAT WASHERS [ITEM A4 N FINISHED GRADE
5y "
i 6 1 3 METAL FOUNDATION TUBE \\(1) %" X 10" HEX BOLT A307 (GRD.S5)[ITEM A9
. 6" X 8" X ¥g" X 12" (1) %" RECESSED H.G.R.NUT[ITEM A7]
o I 72" o \(1) %" FLAT WASHER [ITEM A6
72" Co
[ POST —— : > (2) 5" X 7 Yo" HEX BOLT A307 (GRD.5)[ITEM A8
o Vp" TUBE 8 2 .
3 40" O (2) 3 Y2" DIA. WEAKENING HOLES EMBEDMENTJ/ (2) %" RECESSED H.G.R.NUT[ITEM A7
1270 g o D DEPTH
W-BEAM 6’7 3 L NOTE: INSTALL TWO %" BOLT ASSEMBLIES IN
4-SPACE 12GA L — TUBE BEFORE PLACING IN HOLE. USED
: FOR TIMBER POST REST-STOP.
[ POST —— CRT TIMBER POSTS 7-8
4 NOTE: BCT TIMBER POSTS WITH METAL FOUNDATION TUBES
SEE SPECIAL APPLICATION NOTES ON SHEET 3 OF 3. —19-10-11-12-13-14]
CRT POST WILL REQUIRE AN ADDITIONAL %" HOLE
i 6 L 3v TO ACCOMMODATE THE 22" LONG BLOCKOUT.
6" X 8" X 14" ROUTED W-BEAM BLOCK-OUT [ITEM Q NOTE: NOTE:
9'- 4 Y [ POST —— § FOR I-BEAM (POST 15) FOR I[-BEAM (POST 16) [[TEM X
W-BEAM 5 /wexa.s X 72" 1-BEAM STEEL POST (WIDE FLANGE)[ITEM P] USE (1) 6" X 8" X 14" USE (1) 6" X 8" X 18"
2-SPACE 12GA. - . ROUTED WOOD BLOCK-OUT [[TEM AQ ROUTED WOOD BLOCK-OUT [TEM A9
RWM22g 6 3" — (1) %" X 10" H.G.R. BOLT WITH NUT [ITEM A12] (1) H.G.R. BOLT & NUT (1) H.G.R. BOLT & NUT
4”‘ ¥
; 3 (1) %" X 10" H.G.R. BOLT
- POST —1- "
N . 6 31 WITH NUT [TEM A12
6~ 4 7" o FINISHED GRADE .
66° < Yo" ASYMMETRIC 6'- 4" 72" FINISHED GRADE
(RWTO1q) 40" L P
F L 0"
N “PO7ST ] e : 3\wexa.5 X 84"[ITEM W
72 LONG (WIDE FLANGE)I-BEAM STEEL POST
6'- 3" 1-BEAM (WIDE FLANGE) STEEL POSTS 3-4-5-6 L
o 84" LONG
12°- 6 1-BEAM WIDE FLANGE STEEL POSTS 15-16
THRIE-BEAM posT — -
4-SPACE 12GA. 8 -
RTMO4o NOTE: SEE SHEET 2 OF 3 FOR GROUND SLOPE DIMENSIONS.
6'- 3" ROUTED W-BEAM ROUTED THRIE-BEAM
BLOCK-OUT BLOCK-OUT
6" X 8° X 14" 6" X 8" X 18" (1) %" X 10" H.G.R.
" 1$pPOST —1 LTEM.a BOLT WITH NUT
9 NOTE: SEE SHEET 2 OF 3 FOR (DRUMS 1 THRU 6). . [TEM Ai2
8" LSl (1) %" X 10" H.G.R. 8" 6" [
< }9@/ BOLT WITH NUT /
pOST (2) 12’- 6" THRIE-BEAM RAILS 14" [TEM A12 =
~ ROLLED TO A 16’ RADIUS s | 18"
POST 9 TO POST 13 y
57 &7 Cﬁ/J
(MASH TL-2 COMPLIANT)
—W6 X 8.5 I-BEAM W6 X 8.5 [-BEAM TESTED TO MASH TL-2 WITH A 3:1 SLOPE
~— POST  POST  POST  POST BB (72" _LENGTH) (84" LENGTH)
90° Y 13 14 15 16 N\ ITEM P AAL TTEM W SHEET 1 OF 3
° At ® Design
L 7\ 77777777777777777777 H @ H @ B E | BRIDGE RAIL | = Division
fos ‘ ‘ = J POST 3-4-5-6-15 POST 16 I Texas Department of Transportation Standard
\ 375 | 36 Ypr | 37 Uy ALIGNMENT LINE INSTALLATION DETAIL TL-2
AL IGNMENT LINE TANGENT WITH ROUTED WOOD BLOCK-OUT WITH WIDE FLANGE STEEL POST
TANGENT WITH w BRIDGE FACE NOTE: SHORT RADIUS GUARDRAIL
BRIDGE FACE L. : " _
12°- 6 POST SYSTEM USES TWO TYPES OF 14" WOOD BLOCK-OUTS. MASH COMPL IANT
(1) THRIE-BEAM RAIL FOR CRT & BCT WOOD POSTS USE: (PDBO1aq)
4-SPACE 12GA. FOR I-BEAM STEEL POSTS USE: (PDBOIb)
[TEM M POST (3-4-5-6) USE: 14" BLOCK-OUT (PDBO1b) SRG(TL-2) -21
POST (7-8) USE: 22" BLOCK-OUT (PDB02) FILE: srgti22l TXDOT [CK:KM_ [DN:VP [ex:coL
(1) THRIE-BEAM TERMINAL CONNECTOR (PRIMARY ROAD) [ITEM O|— POST (9 THRU 14) USE: 14" BLOCK-OUT (PDBOla) © TxDOT: FEBRUARY 2021 CONT[sECT|  JoB HIGHWAY
NOTE: USE THRIE-BEAM TERMINAL CONNECTOR (RTEOIb) POST (15) USE: 14" BLOCK-OUT (PDBOID) REVISIONS 638517 | 001 us 290
WITH (50 DEGREE BOLT SLOTS). POST (16) USE: 18" BLOCK-OUT (PDBO1) DIsT COUNTY SHEET No.
HOU HARRIS 47




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

TXDOT ASSUMES NO RESPONSIBILITY FOR THE CONVERSION OF THIS STANDARD TO OTHER FORMATS OR FOR INCORRECT RESULTS OR DAMAGES RESULTING FROM ITS USE.

THE USE OF THIS STANDARD IS GOVERNED BY THE “TEXAS ENGINEERING PRACTICE ACT".

DISCLAIMER:

DATE:
FILE:

DOWN STREAM ANCHOR TERMINAL (DAT) NOTE: USE THRIE-BEAM TERMINAL CONNECTOR (RTEO1b)
NOT SHOWN FOR CLARITY WITH (50 DEGREE BOLT SLOTS).
(1) THRIE-BEAM TERMINAL CONNECTOR (PRIMARY ROAD) [[TEM O
36" MIN
/DITCH PROFILE FOLLOWS GUARDFENCE. |
i \ NOTE: HARDWARE USED AT TERMINAL CONNECTOR [ITEM O
28"-6 Yo" T (12) %" X 2" H.G.R. BOLTS WITH
7 ; (1) THRIE-BEAM RAIL -’y: RECESSED H.G.R. NUTS LTEM AT2
4-SPACE 12GA. (12) RECTANGULAR WASHERS
: | [TEM M
NOTE: ’—‘ |
‘ 55-GALLON DRUMS ARE CONSTRUCTED OF HIGH-DENSITY Ttz <
—— POLYETHYLENE. SEE GN 13 FOR SPECIFIC MATERIAL N e TR
2 8 INFORMAT ION. \ = )
N = ® o
| \ g d
: PLACE DRUMS APPROXIMATELY 1" AWAY FROM THE BACK \ : -7
36" MIN| OF RAIL. DRUMS 2-3-5-6 ARE CENTERED BETWEEN GUARD \ NOTE: SEE TXDOT’S EXISTING THRIE-BEAM TRANSITION
FENCE POSTS. SEE DIMENSIONS FOR PLACEMENT. . STANDARD FOR INSTALLATION GUIDANCE.
o I \ DETAIL A1\
16" - 2 G o [T 1
i 2'-1" DRUM LOCATION DIMENSIONS /\ _ ‘
: BOTTOM OF ~ /(5) | %" DIA. (ASTM) A325 OR A449) HEAVY HEX BOLTS & NUTS [ITEM A15-A17
3:1 MAX SLOPE N '(10), 1 %" 0.D. HARDENED FLAT WASHERS. (2 WASHER UNDER EACH NUT) [LTEM A16
DRUMS 2-3 CENTERED o -
P A\ BETWEEN POSTS —__ NOTE: TO ACCOMMODATE THE THRIE-BEAM TERMINAL CONNECTOR AT THE
I DRUMS 5-6 CENTERED ROADWAY BRIDGE RAIL. DRILL (5) 1" DIA, HOLES. USE CONNECTOR
BETWEEN POSTS PLATE FOR HOLE LOCATION TEMPLATE.
DRUM DIMENSION
gy 10:1 MAX SLOPE NOTE: BOLTS SHALL BE OF SUFFICIENT LENGTH TO EXTEND THROUGH
62" N BEHIND RAIL THE FULL THICKNESS OF THE BRIDGE-RAIL, WASHER & HEX NUT.
; . : FOR BARRELS INSTALL WITH BOLT HEADS ON TRAFFIC-SIDE. (LENGTH OF THE
~— : S : . 36" MIN BOLTS SHALL BE VERIFIED BY CONTRACTOR PRIOR TO ORDERING.)
90° 22" . N TN 7
| L 3 : H <:i> H <fi> A PRIMARY ROADWAY BRIDGE-RAIL DETAIL
I ot TSN, [ : % % | BRIDGE RAIL | o
! B : 3 ele , D 2 SE
NOTE: L : : 13 14 15 16

SEE BRIDGE CONNECTION
GUARDFENCE BEND IS 90°
DETAIL A\

2oty N

R . . .
AL IGNMENT LINE & < & in - @ - ALIGNVENT L INE
TBARNIGDEGNET F"ZICTEH BRIDGE FACE
POST PLACEMENT DETAILS
W-BEAM BLOCK-OUT BCT TIMBER POST ) )
6" X 8" X 14" (PDBOla [ ITEM T (8) ZE X 2" HEX BOLTS
“CABLE™ (16) 78" FLAT WASHERS MODIFIED BCT TIMBER POST
ITEM V _ CABLE . Vs
LLTEM ¥ .J:l.i Z : SN .J:l.‘ ’ BARNACCHK%RT > N (8) 5" RECESSED H.G.R. NUTS | 51" X T Yo" X 48 Vy"
o . ce * ITEM A5-A6-AT M
(2) 5" X 18" GUARDRAIL . 7.:.37.V 4/ ITEM A4 /) USE PLASTIC PULL TIE TO . (MASH TL-2 COMPL [ANT)
BOLTS WITH NUTS . . . \ s L | PREVENT PLATE ROTATION e TESTED TO MASH TL-2 WITH A 3:1 SLOPE
- e ® o ]
ITEM A13 b P p= / °
: - \\ g , BCT BEARING . : 2 '/>" WEAKENING HOLE SHEET 2 OF 3
~_ l -~_ _ 7 PLATE e e ,—USED FOR BCT PIPE SLEEVE
- NOTE: INSTALL (1) FLAT WASHER 8" X 8"X %" \a [ITEM A3] %’ Design
Lo UNDER EACH BOLT HEAD. ) Division
Lo ITEM A2 — I Texas Department of Transportation Standard
- - e | N o B e
pETAIL AL || - SHORT RADIUS GUARDRAIL
(2) %" X 7Y/p" HEX BOLTS ?S;'E;LL ONE FLAT WASHER ON MASH COMPL IANT
BCT METAL - (4> %" FLAT WASHERS BCT FOUNDATION &/ THE BOLT-HEAD SIDE AND ONE
FOUNDATION TUBES L (2) %" RECESSED H.G.R. NUTS TUBE ‘ WASHER ON HEX-NUT SIDE. SRG (TL-2) -21
Lo ITEM A8-A6-A7 - -
Do SHOWN AT POST 10 & POST 12 FILE: srgflz2l TXDOT [CK:KM_ [DN:VP [ex:coL
BRI BRI BCT TIMBER POST WITH ©T><DOT: FEBRUARY 2021 CONT|SECT JOB HIGHWAY
SHOWN AT SHOWN AT METAL FOUNDATION TUBE REVISIONS 638517 001 us 290
POST 10 & POST 12 POST 9 & POST 13 DIST COUNTY SHEET NO.
HOU HARRIS 48




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

TXDOT ASSUMES NO RESPONSIBILITY FOR THE CONVERSION OF THIS STANDARD TO OTHER FORMATS OR FOR INCORRECT RESULTS OR DAMAGES RESULTING FROM ITS USE.

THE USE OF THIS STANDARD IS GOVERNED BY THE “TEXAS ENGINEERING PRACTICE ACT".

DISCLAIMER:

DATE:
FILE:

TL-2 DOWNSTREAM TL-2 SHORT RADIUS GUARDRAIL
DANCHOR TERMINAL (DAT) chPLETE SYSTEM (INCL DAT)
(PAYABLE BY EA.) (ALL PAY [TEMS)
LL ITENS GENERAL NOTES
ITEM ALL LARGE & SMALL COMPONENT DESCRIPTIONS ITEM | OTY ITEM [TOTAL OTY e
A — — — A A > 1. FOR ADDITIONAL INSTALLATION INFORMATION AND GUIDANCE CONTACT: TEXAS DEPARTMENT OF TRANSPORTATION,
POST 1 & 2 BCT TIMBER (512" X 72" X 48 '/4") (PDFO1) 2 (TXDOT’S DESIGN DIVISION). (512) 416-2678. THE EXACT POSITION OF MBGF SHALL BE SHOWN ELSEWHERE
B |POST 1 & 2 BCT TUBE (6" X 8" X ¥ " X 72" LENGTH) (PTEO5) B 2 B 2 IN THE PLANS OR AS DIRECTED BY THE ENGINEER. THE SIGHT DISTANCE OF THE INSTALLATION WILL NEED TO
c POST 1 & 2 CHANNEL STRUTS (C3 X 5 X 80") A36 c 2 c 2 BE VERIFIED WITH RESPECT TO THE SPECIFIC SITE PLACEMENT.
POST 1 SHELF ANGLE BRACKET (6" X 7 5" X 4") SEE DAT DETAIL
D %; /a D ! D ! 2. STEEL POSTS ARE NOT PERMITTED AT CRT OR BCT POST POSITIONS.
E | POST 1 BCT POST SLEEVE (FMMO2a) E 1 E 1
F | POST 1 BCT CABLE BEARING PLATE (%" X 8" X 8") (FPBO1) F 1 F 1 3. RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE" EXCEPT AS MODIFIED
I/ m
G | BCT CABLE ANCHOR ASSEMBLIES J4" X 6 -6 %" LENGTHI (FCAOD) o . G 1 ON THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF 12 4" OR 25 FOOT NOMINAL LENGTHS.
H | W-BEAM RAIL (ROUNDED END ANCHOR-TYPE) 12GA. (RWEO3aq) H ! H ! 4, BUTTON HEAD "POST" BOLTS (ASTM A307) SHALL BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL
I | W-BEAM RAIL (LENGTH 9°-4 '5") 12GA. (RWM22a) I 2 I 2 THICKNESS OF THE NUT (ASTM A563) AND TYPE A (1 ¥" 0.D.) WASHER AND NOT MORE THAN 1" BEYOND IT.
0 | W-BEAM RAIL (LENGTH 12'-6") 120A. (4 SPACE) (RWMO4o) J . BUTTON HEAD "SPLICE" BOLTS (ASTM A307) ARE %" X 1 /4" OR 2" LONG AT TRIPLE RAIL SPLICES WITH
- . A DOUBLE RECESSED NUT (ASTM A563).
K | W-BEAM RAIL (LENGTH 9°-4 ") 12GA. (RWM22Q) K 1
L | W-BEAM TO THRIE-BEAM ASYMMETRIC RAIL (RWTO1a). (LENGTH 6'-4") L 1 5. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH [TEM 445, "GALVANIZING."
M | THRIE-BEAM RAIL (LENGTH 12’-6") 12GA. (4 SPACE) (RTMO4a) M 1 FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
N_| THRIE-BEAM RAIL (LENGTH 12°-6") 12GA. (16" RADIUS) (RTMOZa) N 2 6. CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.
0 | THRIE BEAM RAIL (TERMINAL CONNECTOR) (BRIDGE-RAIL) (RTEO1b) 0 1
p | POSTS 3,4,5,6 1-BEAM POSTS (LENGTH W6X8.5 X 72") (PWEO1) P 4 7. THE LATERAL APPROACH TO THE GUARD FENCE, SHALL HAVE A SLOPE RATE OF NOT MORE THAN 1V: 10H.
Q |POSTS 3,4,5,6,15 ROUTED W-BEAM BLOCK-OUTS (6" X 8" X 14") (PDBO1bD) Q 5
1% 90 D 8. IT IS NOT RECOMMENDED THAT GUARD FENCE BE PLACED IN THE VICINITY OF CURBS.
R | POSTS 7,8 CRT TIMBER POSTS (LENGTH 6" X 8" X 72") (PDE09) R 2
S | POSTS 7,8 THRIE-BEAM BLOCK-OUTS (6" X 8" X 22") (PDBOZa) S 2 9. GUARDRAIL POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.
T | POSTS 9,10,11,12,13,14 BCT TIMBER (5 4" X 7 " X 46") (PDF04) T 6
10. SPECIAL RAIL FABRICATION WILL BE REQUIRED FOR THRIE BEAM RAIL RADIUS (ITEM J).
U | POSTS 9,10,11,12,13,14 BCT TUBE (6" X 8" X %" X 72") (PTEO5) U 6
v | POSTS 9,10,11,12,13,14, W-BEAM BLOCK-OUTS (6" X 8" X 14") (PDBO1q) v 6 11. ALL MATERIAL AND WORK INVOLVED IS SUBSIDIARY TO SHORT RADIUS BID ITEM, INCLUDING, BUT NOT LIMITED
w POSTS 15,16 I-BEAM POSTS (LENGTH W6X8.5 X 84") (PWEO7) w 2 TO FOUNDATIONS, GRADING, THRIE BEAM RAIL, SAND DRUMS, AND OTHER PARTS.
- - " " " ‘I
X |POSTS 16 ROUTED THRIE-BEAM BLOCK-OUT (6" x 8" X 18") (PDBO1) X 12. ALL CABLE ASSEMBLIES SHOULD BE TAUT AFTER INSTALLATION. WHEN CABLES ARE MANIPULATED BY HAND THE
A1 | MODIFIED BCT CABLE ANCHOR ASSEMBLIES (¥ " X LENGTH 5'-5") Al 2 CABLES SHOULD NOT MOVE MORE THAN 1" IN ANY DIRECTION PERPENDICULAR TO THE CABLE.
A2 | BCT CABLE BEARING PLATE (%" X 8" X 8") (POST 10 & POST 12) (FPBO1) A2 2
23 | BCT CABLE POST SLEEVE (POST 10 & POST 121 (FMMOZ) A3 , 13. THE DRUMS ARE EAGLE MODEL 1656 FILLED WITH 715 LB (+/-15) SAND WITH THE PLASTIC LEVER-LOCK; OR AN
APPROVED EQUIVALENT. THE APPROXIMATE HEIGHT OF THE DRUM IS 37" (+/-).
A4 | BCT CABLE ANCHOR BRACKET (AT POST 9 & POST 13) (FPAOI) A 2
A5 | %" X 2" HEX BOLTS A307 GRD.5 (FOR CABLE ANCHOR BRACKETS) A5 8 A5 24 14. WHEN THE SHORT RADIUS SYSTEM [S TERMINATED BY A DAT, REFER TO THE LATEST DAT STANDARD FOR INSTALLATION
A6 | %" FLAT WASHER A307 GRD.5 (1 WASHER UNDER BOLT & 1 WASHER UNDER NUT) A6 | 18 26 28 OF THE DAT SYSTEM. IF THE SYSTEM IS TERMINATED BY ANOTHER END TERMINAL SYSTEM, REFER TO THE
RRESP TERMINAL STANDARD.
A7 | %" RECESSED H.G.R. NUTS (FOR ALL %" BOLTS) AT | 20 A7 152 CORRESPONDING END TERMINAL STANDARD
A8 | %" X 7 /" HEX BOLTS A307 GRD.5 BCT POSTS (9-10-11-12-13-14) A8 4 A8 12 % 15, WHEN THE PLANNED LOCATION OF POST (1) IS WITHIN THE RIGHT-OF-WAY AND WITHIN THE CLEAR ZONE OF THE
A9 | %" X 10" HEX BOLTS A307 GRD.5 BCT POSTS (9-10-11-12-13-14) 29 2 A9 6 DIRECTION OF THE OPPOSING TRAFFIC, AN APPROPRIATE CRASHWORTHY END TERMINAL SHALL BE INSTALLED IN PLACE
OF THE DOWNSTREAM ANCHOR TERMINAL (DAT). THE PAYMENT OF THE COMPLETE SHORT RADIUS SYSTEM WITH A DAT AT
A0 | 54" /s" H.G.R. BOLTS SPLICES AT POST (2-3-4-5-6-7-9- - Al 4 A10 72
%" X 1Ya" H.G.R, BOLTS SPLICES AT POST (2-3-4-5-6-7-9-11-13) (FBBOD) ° THE TERMINUS WILL BE WITH BID ITEMS: 540 6016 DOWNSTREAM ANCHOR TERMINAL SECTION, AND 540 6046
A11 | %" X 2" H.G.R. BOLTS (ROUND TERM-POST 10-END SPLICE) (FBBO2) All 18 TL-2 31" SHORT RADIUS (W/0 DAT). THE PAYMENT OF THE SYSTEM TERMINATED BY A CRASHWORTHY END TERMINAL
A12 | %" X 10" H.G.R. BOLTS (I-BEAM POSTS RAIL & BLOCKOUT) (FBBO3) A12 2 A2 10 (IN LIEU OF THE DAT) WILL BE WITH BID ITEMS: 540 6046 TL-2 31" SHORT RADIUS (W/O DAT), AND
A3 | %" X 18" H.G.R. BOLTS (POSTS 9,10, 11,12,13,14) (FBB04) IRE 0 544 6001 GUARDRAIL END TREATMENT (INSTALL).
A14 | RECTANGULAR WASHERS (FWRO3) (FOR TERMINAL CONNECTOR RTEO1b) A4 12 16. TESTED TO MASH WITH A 3:1 SLOPE OR SHALLOWER IS PREFERABLE IN THE LIMITS OF THE TOP AND BOTTOM
A15 | 7" X (LENGTH VARIES) HEX BOLTS A325 OR A449 GR.5 A15 5 OF THE SLOPE AS SHOWN IN THE PLAN VIEW. IF FIELD CONDITIONS REQUIRE A STEEPER SLOPE, THIS MAY BE
A16 |1 ¥4 0.D. HARDENED FLAT WASHER A325 A6 0 ALLOWABLE UP TO A 2:1 SLOPE. CONTACT THE DESIGN DIVISION FOR ADDITIONAL GUIDANCE.
A7 | %" HEX NUT GR.5 A325 AT 5
A18 | 55 GALLON DRUM - FILLED WITH SAND 700-715Ibs. A18 6 L NOTE: SEE SHEET 1 OF 3.
(MASH TL-2 COMPLIANT)
TESTED TO MASH TL-2 WITH A 3:1 SLOPE
SPECIAL APPLICATION NOTES. SHEET 3 OF 3
1. THIS IS A MASH COMPLIANT TL-2 SHORT RADIUS GUARDRAIL SYSTEM 31 INCHES TALL. THE SYSTEM REQUIRES =t Design
A MINIMUM PLACEMENT FOOTPRINT OF 35° ALONG THE PRIMARY ROAD AND 30° ALONG THE SECONDARY DRIVEWAY. I Texas Department of Transportation Standard
2. THE SYSTEM ALSO REQUIRES A MINIMUM 3° WIDE (WORK ZONE) DIRECTLY BEHIND THE GUARDRAIL SYSTEM, WITH TL-2
A SLOPE AT 1V:10H, FROM THERE A 3:1 SLOPE IS RECOMMENDED. SEE SHEET 2 OF 3 FOR SLOPE DETAILS.
3. NOTE FOR INSTALLER: THE TWO (2) CRT POSTS ITEM (R), AT POST LOCATIONS 7 & 8.), WILL REQUIRE SHORT RADIUS GUARDRAIL
THE FOLLOWING FIELD ADJUSTMENT. USING A %" X 10" LONG SPADE BIT DRILL ONE (1) ADDITIONAL HOLE MASH COMPL IANT
7-%" DIRECTLY BELOW THE EXISTING TOP HOLE TO ACCOMMODATE THE HARDWARE FOR THE 22" LONG BLOCKOUT.
OPTION FOR ADDITIONAL ¥ " HOLE. THE 22" LONG BLOCKOUT (PDBOl1a) IS MANUFACTURED WITH TWO ¥ " DRILLED SRG(TL-2) -21
HOLES FOR THE POST HARDWARE, THEREFORE THE BLOCKOUT CAN BE USED AS A TEMPLATE GUIDE FOR THE BOTTOM
¥," HOLE.  AFTER INSTALLING THE CRT POST USE THE TOP HOLE TO MOUNT THE 22" LONG BLOCKOUT TO POST, Fllt: sroti2zl TooT_[ckekw Joneve Jekecol
USE THE BLOCKOUT'S PRE-DRILLED HOLE AS A GUIDE FOR THE BOTTOM ¥;" HOLE. © TxD0T: FEBRUARY 2021 [ConT]SECT Jom NETTTI
REVISIONS 6385/ 17 001 us 290
DIST COUNTY SHEET NO.
HOU HARRIS 49




ELEVATION TRAFFIC

B

Approved Post
(See note 3) \

3'-6"
usual

a gl

18" x 18" or
18" D1a. Min.

Leaveout

See Note 3)

/\/*Approved Post
(

‘ 2-Sack Grout

See CCCG Reinforced Concrete

Standard for ‘ L Pavement Mow Strip

Curb Types \\/ 4 :‘»A;{IiﬂUsual

I
| 7 15"
I

Min Usual
I 9Kglope to Drain

CURB OPTION ()

Shown at Curbed Location

See Note 3)

/_\/*Approved Post
(

Edge of
Pavement 3" 2-Sack Grout

Reinforced Concrete
Pavement Mow Strip

> ,

\Edge of

W-B
PLAN oo Pavement

(See Note 3)

/\/*Approved Post

2-Sack Grout
See CCCG

SZSQd?"deio” Reinforced Concrete
yp * [Pavement Mow Strip

:Abi'n‘,‘m Usual

| I 7 15"
| 'Min  Usual
| %Slope to Drein

CURB OPTION (2)

Curb Shown on Top of Mow Strip

Fi1ll leaveout with Reinforced Concrete
2-Sack grout Pavement Mow Strip
(See General Note BH)

15“
3

Standard for

GENERAL NOTES

1. Place concrete riprap mow strips at all Metal Beam Guard Fence
locations, and in accordance with Item 432, "Riprap". Use Class B
Concrete, reinforced with No. 3 bars spaced ot 18 1n. centers each
direction and 2 in. below the surface.

2. Provide a mimimum of 7 1in.leave out behind the post. Do not place
concrete 1n the leave out.

3. The type of approved post 1s shown elsewhere on the plans.
See the applicable standard sheets for additional details and
information.

4. Other curb placement options may be used. Curbs are not considered
part of the mow strip and are paid for under other pertinent
bid 1tems.

5. F1ll the leave outs with mo more then a Z2-sack grout mixture and
place in accordance with Section 421.2.7, "Mortar and Grout. "

Payment for furmishing and placing the grout mixture 1s subsidiary

to the Item 432, "RIPRAP."

6. Place the mow strip the entire length of the guerd fence plus any
Terminal Anchor Section (TAS) or Single Guardrail Terminal (SGT)
to 2 ft.beyond the face of the object marker at the end of the SGT.
Do not allow concrete to adhere to the ground line strut shown on
the SGT standard sheet.

(See Note 3)

/\[Approved Post

2-Sack Grout

Reinforced Concrete

""" * Pavement Mow Strip
; ] | 4" Usual
I I
‘ 7 15"
Min = Usual

* Slope to DBrain

CURB OPTION (3)

IE" Texas Department of Transportation

‘ _ -1 Houston District
© | (N 15" - =~ 2 g‘o 2
? \ = oD
3 Min  Usual >
N : : *s1 to D
ope to Drain
o MOW STRIP
| | 4
| | \
| |
w-B Ed f
[ = Pa?eemgmt MS
SECTION A-A MOW STRIP DETAIL T
Typical Reinforced Concrete Pavement ©TXDO;EVZL(¥§NS :ICS)TU FEDGREG RM;F:;;C5T1N;OO1 SHSEEOT
Eloaw, Sltr:llr?ur:ltlzalﬁ;:ué?uor e 03715 2014 specs COUNTY CONTROL [SECT | JOB  [HIGHWAY
HARRIS 6385 | 17 |001 |US 290

STDES. DGN




771572021

DATE:

H: \WCHAO\Design\Maintenonce Projects\RMC\6340-62-001 Structure Repacement US 290 @ Bauer-Hockley Rd\Beoto\GRIMES ROAD AT US 290 - SIGNING AND PAVEMENT MARKINGS PLAN LAYOUT.dgn

FILE PATH:

20 LF[A]

MATCH EXIST.PVMT.STRIPING [STA.0+33.83 B GRIMES RD

BEGIN[B]
STA.0+08.07(21.12°LT.B GRIMES RD)
EXIST.SIGN TO BE REMOVED T T T T T T T T T T e e T T T T e T
- INSTALL PROP. SIGN
| STA.0+35.00 B GRIMES RD -
. | o aoE]
o ® | ~ STA.0+58.24(10°LT.B GRIMES RD) . -=---—-
o e i IR it
sy T ; : 5
S o~ — % | R — 0 A
E: sl \\z C - — ———— 7l 2 3
? N ° - —_— e e — e — e — — :...__ e —— e — e — = — s — s — -Zn—— e — e — e — e — e — s — s e T — s — s T S?
e ol e o e o )
- e—M 7 - . e .
[o] <
a " ° . " ° . " [
S 65° 7'84-66"E_ B GRIMES RD S 68°23'58.14"E | S 68°12°39.62"E ' S 67°38 44;34 3 n
0100 S 69 12° 1700 2400 3400 2700 ”
_ _ _ =z
. —> — T =z
7777777 - - — — — — — - — — — —  —— — — — — <|;)
<
END s
STA.0+58.24 (10°RT. B GRIMES RD)
BEGIN DOUBLE[C]
BEGIN RAIS.PAV.MRKR. (CL B) (REFL)TY I1-A-A(HV)@ 80'MAX.C-C
STA.0+33.83 B GRIMES RD ~

MATCH EXIST.PVMT.STRIPING
BEGIN|B]
STA.0+08.15(28.83'RT. B GRIMES RD)

LEGEND
PROPOSED SIGNS

STA.6+14.97(¢11'LT.B GRIMES RD)

BEGIN

STA.5+75.00(10'LT.B

GRIMES RD)

MATCH LINE STA.5+00.00

EXIST.SIGN TO BE REMAIN

® ¢
\ D316 STATE
Hegar Rd | 12" x 6 @ it | -
: ENDS 24" x 15"
D3-1 ST
12" x 6 MAINTENANCE 241-.-)(I -2|T5"
BEGINS X
R1-1 BACK-TO-BACK
36" x 36"
W1-9R ns
R 36" x 36"

Wi-9L

96" x 36"

PAVEMENT MARKINGS AND DEL INEATIONS

REFL PAV MRK TY I (W)24" {SLD) (100MIL)
[B] RE PM W/RET REQ (TY 1) (W)6" (SLD) (100MIL)
RE PM W/RET REQ (TY I)(Y)6" (SLD) (100MIL)

[D] INST DEL ASSM (D-SW)SZ 1(BRF)GF2

STA.5+40.00 B GRIMES RD

BEGIN[B]

STA.5+75.00(10°RT.B GRIMES RD)

STA.6+15.36(11'RT.B GRIMES RD)

STA.6+83.10(11°RT.B GRIMES RD)

END|B]
MATCH EXIST.PVMT.STRIPING
STA. 7+16.00(10'RT.B GRIMES RD)

|
|
B

END DOUBLE[c] \

MATCH EXIST.PVMT.STRIPING
END RAIS.PAV.MRKR. (CL B) (REFL)TY II-A-A(HV)
STA.7+16.00 B GRIMES RD

8 07O
I

TS

STA.6+47.27(11°LT.B GRIMES RD)

INSTALL PROP.SIGN

EXIST.SIGN TO BE R§§3VED
STA.6+62.00 B GRIM
T~

RD

~
~
~

§ EXIST.SIGN TO BE~REMOVED
" INSTALL PROP.SIGN

—~ "\\3TA.6+76.00 B GRIMES RD ~~
S
A\ . T
AN S~
7 -,
e ~.
yd T T~
//'I!I \\\,\\
| STA.6+83.09(11°LT.B GRIMES RD)
INSTALL PROP.SIGN
I 1/7+\5/67 BACK-TO-BACK @
SN STA.6+88.00 B GRIMES RD
[ [ EXIST.SIGNS TO BE REMOVED
n l' STA.7+15.00 B GRIMES RD
N
N | enp[B]
3 + MATCH EXIST.PVMT.STRIPING
. | STA.7+16.00(10°LT.B GRIMES RD)
> ||
~ | \ ’ INSTALL PROP.SIGN @
= ’ ‘ STA.7+40.00 B GRIMES RD
PI 4»«76‘.37
K
| ‘N |
- I
N | ‘i
I3 (1| |
Sie i ‘\
S I
3 |1l
< | \

7/16/2021

0510 20 40 80

SCALE: 1" = 40°

®
IE* Texas Department

© 202/ of Transportation

GRIMES ROAD
AT US 290

SIGNING AND
PAVEMENT MARKINGS
PLAN LAYOUT

pEV:Rie: PROJECT NO. SFA‘EOET
5 RMC 6385-17-001 51
STATE DIST. COUNTY
TEXAS HOU HARRIS
CONT. SECT. JOB HIGHWAY NO.
6385 | 17 001 uS 290




No warranty of any

Edge of Pavement 6" min.
Shou | der //_ (

. —
4" solid t e
Yellow _/ =>
Edge Lined —= 4~ wnite — =

. Lane Line—/I 30" | 10| =>
4" Solid

PUBLIC
ROADWAY L

4" Solid
White
. 4" Solid
’////_ Edge Line Yellow Line

GENERAL NOTES

< /

>

Edge L ine—\ ::> m
WA

EDGE LINE AND LANE LINES
ONE-WAY ROADWAY
WITH OR WITHOUT SHOULDERS

\4" Solid W (

White ALLEY, PRIVATE ROAD
Edge Line OR DRIVEWAY

TYPICAL TWO-LANE, TWO-WAY PAVEMENT
MARKINGS THROUGH INTERSECTIONS

TxDOT assumes no responsibility for the conversion

Edge of Pavement PUBLIC
{/F rG" min, ROADWAY

4" Solid
White
Edge Line

4" White

r4" Solid
Yellow Line
Lane Lin

I—
- }
4" Solid 4" White <]’:‘
white j Lane Line l -_—
Edge Lined —= 30- |I:0'I =]
Ei:> 4" Solid el// J -
Yellow Lin
— — —
4" Solid White 3" min.-4" usual
Ei:> Edge Line-ﬂ\\ (12" max. for

traveled w0y ———— PUBLIC
greater than —/M ROADWAY

48° only) @ G
CENTERLINE AND LANE LINES
FOUR LANE TWO-WAY ROADWAY
WITH OR WITHOUT SHOULDERS

A
_ X _ _ _ _

olo|al s

<@ ]

White
Edge Line
ALLEY, PRIVATE ROAD
OR DRIVEWAY

TYPICAL MULTI-LANE, TWO-WAY PAVEMENT
MARKINGS THROUGH INTERSECTIONS

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.

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.

MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS |DMS-6130
TRAFFIC PAINT DMS-8200
HOT APPLIED THERMOPLASTIC DMS-8220
PERMANENT PREFABRICATED PAVEMENT MARKINGS|DMS-8240

All pavement marking materials shall meet the
required Departmental Material Specifications
as specified by the plans.

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:

6" min. when

;*Edge of Pavement
no shoulder

Shoulder width exists
may vary (typ.) _‘
4" Yel low 4" Solid White / t W . 10" min. -
! Centerline Edge Line <::3 3" min, - 12" max.
4" max. —1
' — — — =_X_ /
30° 10° C —
=> 4" solid _// 4" Solid Wnite | v so1ia 2 |
Yellow Line

Edge Line-—x\ Yellow Line

Shoulder width
may vary (typ)

TWO LANE TWO-WAY ROADWAY
WITH OR WITHOUT SHOULDERS

24"

3to 12" = |
36{[: ; ; ; ; ; ; ;;
For posted speed on road

being marked equal to or
greater than 45 MPH.

12"
3 10 12" = |

wfVVVVVV

For posted speed on road
being marked equal to or
less than 40 MPH.

YIELD LINES

6" min. e ,
(typ.) Gap: 30

DATE:
FILE:

Pavement Edge j

NOTE:

1. Irrespective of shoulder, use 6in width |ines

(edge lines).

2. Use 4 in. width Iines (edge and lane |ines) when
lane width is 10 ft. or less; and 6 in. width
lines when lane width is greater than 10 ft.

NOTES

1. Where divided highways are separated by median widths
at the median opening itself of 30 feet or more, median
openings shall be signed as two separate intersections.
Each median opening has two width measurements, with one
measurement for each approach. The narrow median width will
be the controlling width to determine if signs are required.

— Yield signs are the typical intersection control. Stop signs

‘\\—4" Solid White 4" White Lane Line
Edge Line N <=
4" S |'dY=e||° — 30 =O — — —
oli w ‘ 10° .
i 4" Solid <,’:‘
Edge Line ~ ﬁg$e 2 Yellow Line
| Taper | 10" min, -
_ RO | AAAAvAAY,
Optional 8" s . =
Dot ted " Solid +
8" White | White Line AAAA 2
Extension | See note 3 =
Line
' = D Lig" min. ol
= from edge ield
line to Triangles
4" Solid Yellow | Storage | stop/yield
Edge Line MDeceleration | line

— — — —
4" Solid White ':> i

Edge Line——\\ White Lane Line

are optional as determined by the Engineer.

2. Install median striping (double yellow centerlines and
stop bars/yield triangles) when a 50’ or greater median
centerline con be placed. Stop bars shall only be used

4' min,
30" max.

4’ min.
30" max. STOP LINES
Solid White
Width: 12" min.
24" max.

EDGE LINE
4" Solid White

CENTERL INE
4" Yel low
Length: 10’

OPTIONAL
4" Solid
Yellow |ine
on approaches to
intersections

.. . (500’ min.)
Minimum Requirements

for Edgelines Traveled
Way Width 220’

Minimum Requirements
for Centerlines without
Edgel ines Pavement
Width 16°'s W< 20’

GUIDE FOR PLACEMENT OF STOP LINES,
EDGE LINE & CENTERLINE

Based on Traveled Way and Pavement Widths
for Undivided Highways

= rexgs Department of Transportation
l HOUSTON DISTRICT STANDARD

TYPICAL STANDARD
PAVEMENT MARKINGS

with stop signs. Yield traingles shall only be used with PM_ZO
yield signs. ©7TxDOT NOVEMBER 1978 DNz TXDOT ‘CK: TXDOT |DW: TXDOT CK: TXDOT
8-95 Z_IZREVISIONS CONT |SECT JoB HIGHWAY
3. Length of turn bays, including taper, deceleration, and 5-00 B8-16 6385 17 001 Us 290
FOUR LANE D|V|DED ROADWAY CROSSOVERS storage lengths sho’ll be as shown on’ the plans or :]S 8-00 7-20 DIST COUNTY SHEET NO.
directed by the Engineer. 3-03 HOU HARRIS 52

STD N-5a




REFLECTIVE RAISED PAVEMENT MARKERS MATERIAL SPECIF[CATIONS

No warranty of any

TxDOT assumes no responsibility for the conversion

PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
FOR VEHICLE POSITIONING GUIDANCE
EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
<}E‘ See Detail A See Detail B . TRAFFIC PAINT DMS-8200
Type I1-A-A >,_\ o fetertinen Symmetrical oround centerline HOT APPLIED THERMOPLASTIC DMS-8220
/ ‘ f y PERMANENT PREFABRICATED PAVEMENT MARKINGS| DMS-8240
—— —— o |:|I ' o , —— o (\ o ) Continuous two-way left turn lane / Type 11-A-A
| 80" 20° I 40 40 I — o — o — o — o — o A1l pavement marking materials shall meet the

T T T 1 required Departmental Material Specifications

I:> 1 40’ | 40’ A 40’ | as specified by the plans.
> I T T 1

CENTERLINE FOR ALL TWO LANE ROADWAYS — \\:::: — T E— T -
=>

Type I-C ! 80 {

>»

<)t| I:l,/Type 1-C

" see Detall € CENTERLINE AND LANE LINES FOR TWO-WAY LEFT TURN LANE

Type 11-A-A <:|
/ o /[ o : ) g\
/ } Ref lectorized
—/

=] —/

»P

2]

o / Sur face
80" \|/ I:\l> /Type I-C or I1-C-R

Type I (Top View)

0 —— 0O

— — o — _— — —— o —— —— o —

IZ‘(> ; Type I-C or II1-C-R

pu— | E(/IZI —/ a —/ —/ a | m—

CENTERLINE & LANE LINES => . il !
FOR FOUR LANE TWO-WAY HIGHWAYS

A

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:

_

T~ _E

NG I 4 T _f LANE L INES FOR ONE -WAY ROADWAY (NON-FREEWAY FAC I L I T IES) Sur face

' I N LY 4 .
:[4 3-4" Raised pavement markers Type I[-C-R shall have clear face Type Il (Top View)

Type II-A-A{\ Type I1-A-A ey k
" Ref lectorized

DATE:
FILE:

4
1"-4" —_— H - .
— ] 1"-4" " L toward normal traffic and red foce toward wrong-way traffic.
4" I \IZI PR SLiiiiiiiiiiini IZI/ I 4" 4 : _L
v Type 11-A-A 1n-2" 35° max-
25° min
DETAIL "A" DETAIL "B DETAIL "C” >
0 0 {ﬁ\ 0 0 0 0 0 0 0 0 0 0 0 0 0 CE:N_?ERIJ OIIJ:2 ED(;]E T_IE“_: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 GENERAL NOTES gﬁﬁ‘ggggj/ \—Adhesive
% _-I I‘_12"1 ” 1. All raised pavement markers ploced_in broken |ines w
":ll T DI, (w} ] i ] T T ni » iu T T ] ] i ] ] T T ] i:glé*s?pgé?ced in line with and midway between
10 T \I\ 1 BROKEN LANE LINE 2. On concrete pavements the raoised pavement markers RAISED PAVEMENT MARKERS
should be placed to one side of the longitudinal
joints.
REFLECTORIZED PROF ILE o
PATTERN DETAIL ¢ gg’&;
USING REFLECTIVE PROFILE PAVEMENT MARKINGS I Texas Department of Transportation Division
12t AT 300, %o 300 mil POSITION GUIDANCE USING

I
= (e N — RAISED MARKERS
U:l“ Y :%ID ) |:| |:| ):f A quick field check for the thickness RELECTOR[ZED PROF lLE

" / 7
2 to 3 " . . f .
° _—| |‘ 2 to3 |__ g;p?%i?méigfyoggugl’oié;g'EE<:JZII<:CQ>;Ig . MARK l NGS
rter max i mum rters. P 2 2
quarters to a maximum height o quarters M( )'0
DN: ‘CK: ‘D

4" EDGE LINE, OPTIONAL 6" EDGE FILE: pm2-20. dgn W cks

CENTER LINE LINE, CENTER LINE NOTE ©TxDOT April 1977 CONT |sECT Jo8 HIGHNAY

OR LANE LINE OR LANE LINE 4-92 2-1p EVISIONS 638517 001 us 290
Pr_'ofi le markings shal ! r_TOT be placed on roadways 5-00 2-12 DIST COUNTY SHEET NO.
with a posted speed |imit of 45 MPH or less. 8-00 6-20 HOU HARRIS 53

[ 228 ]




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:

REQUIREMENTS FOR INDEPENDENT MOUNTED
ROUTE SIGNS

SHEETING REQUIREMENTS
USAGE COLOR SIGN FACE MATERIAL
BACKGROUND WHITE TYPE A SHEETING
BACKGROUND ALL OTHERS TYPE B OR C SHEETING
LEGEND & BORDERS WHITE TYPE A SHEETING
LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM
LEGEND & BORDERS | ALL OTHERS TYPE B or C SHEETING

NORTH
/ INTERSTATE \

TYPICAL EXAMPLES

REQUIREMENTS FOR BLUE, BROWN & GREEN
D AND I SERIES GUIDE SIGNS

SHEETING REQUIREMENTS
USAGE COLOR SIGN FACE MATERIAL
BACKGROUND ALL TYPE B OR C SHEETING
LEGEND & BORDERS WHITE TYPE D SHEETING
LEGEND, SYMBOLS
% BORDERS ALL OTHERS TYPE B OR C SHEETING

MILE

SCENIC NORTH

AREA
D

< Lockhart <= Austin

State Park Garfield =»
| ] | ]

TYPICAL EXAMPLES

GENERAL NOTES

1. Signs to be furnished shall be as detailed elsewhere in the plans and/or as
shown on sign tabulation sheet. Stondard sign designs and arrow dimensions
can be found in the "Standard Highway Sign Designs for Texas" (SHSD).

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

plans.
B CV-1W
C CV-2W
D CV-3W
E Cv-4w
Emod | CV-5WR
F Cv-6W

3. Route sign legend (ie. IH, US, SH and FM shields) shall use the Federal
Highway Administration (FHWA) Standard Highway Alphabets B, C, D, E, Emod
or F).

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

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

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

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

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

DEPARTMENTAL MATERIAL SPECIFICATIONS

ALUMINUM SIGN BLANKS DMS-7110

SIGN FACE MATERIALS DMS-8300

ALUMINUM SIGN BLANKS THICKNESS

Square Feet Minimum Thickness

Less than 7.5 0. 080
7.5 to 15 0.100
Greater than 15 0.125

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

http://www.txdot.gov/

52223‘,® Traffic
> OIEe;rgt.ions
I Texas Department of Transportation s,;‘;’,ﬁ,’;’:’d

TYPICAL SIGN
REQUIREMENTS

TSR(3)-13

FILE: +sr3-13.dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
©TXDOT October 2003 CONT |SECT JoB HIGHWAY
REVISIONS 6385 17 001 us 290
12-03 7-]3 DIST COUNTY SHEET NO.
9-08 HOU HARRIS 54

L3 J




REQUIREMENTS FOR RED BACKGROUND

REGULATORY SIGNS

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

REQUIREMENTS FOR WHITE BACKGROUND
REGULATORY SIGNS

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

No warranty of any

TxDOT assumes no responsibility for the conversion

DO NOT WRONG
ENTER WAY

REQUIREMENTS FOR FOUR
SPECIFIC SIGNS ONLY

SPEED
LIMIT

95

TYPICAL EXAMPLES

SHEETING REQUIREMENTS

SHEETING REQUIREMENTS
USAGE COLOR SIGN FACE MATERIAL
BACKGROUND RED TYPE B OR C SHEETING
BACKGROUND WHITE TYPE B OR C SHEETING
LEGEND & BORDERS WHITE TYPE B OR C SHEETING
LEGEND RED TYPE B OR C SHEETING

AND SYMBOLS

USAGE COLOR SIGN FACE MATERIAL
BACKGROUND WHITE TYPE A SHEETING
BACKGROUND ALL OTHERS TYPE B OR C SHEETING

LEGEND, BORDERS
AND SYMBOLS BLACK ACRYLIC NON-REFLECTIVE FILM
LEGEND, BORDERS ALL OTHER TYPE B OR C SHEETING

REQUIREMENTS FOR WARNING SIGNS

REQUIREMENTS FOR SCHOOL SIGNS

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:

TYPICAL EXAMPLES

SCHOOL

SPEED
LIMIT

20

WHEN
FLASHING

TYPICAL EXAMPLES

SHEETING REQUIREMENTS

SHEETING REQUIREMENTS

USAGE COLOR SIGN FACE MATERIAL
FLOURESCENT TYPE B, OR C., SHEETING
BACKGROUND VELLOW FL L
LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM
LEGEND & SYMBOLS ALL OTHER TYPE B OR C SHEETING

DATE:
FILE:

USAGE COLOR SIGN FACE MATERIAL
BACKGROUND WHITE TYPE A SHEETING
FLOURESCENT
BACKGROUND YELLOW GREEN TYPE B OR C_ SHEETING
LEGEND, BORDERS _
AND SYMBOLS BLACK ACRYLIC NON-REFLECTIVE FILM
SYMBOLS RED TYPE B OR C SHEETING

GENERAL NOTES

1.

. White legend and borders shall be opplied by screening process with transparent

Signs to be furnished shall be as detailed elsewhere in the plans ond/or as
shown on sign tabulation sheet. Standard sign designs and arrow dimensions
can be found in the "Standard Highway Sign Designs for Texas" (SHSD).

Sign legend shall use the Federal Highway Administration (FHWA)
Standard Highway Alphabets (B, C, D, E, Emod or F).

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

Black legend and borders shall be appl ied by screening process or cut-out
ocrylic non-reflective blaock film to background sheeting, or combination
thereof.

colored ink, transparent colored overlay film to white background sheeting or
cut-out white sheeting to colored background sheeting, or combination thereof.

Colored legend shall be applied by screening process with transparent colored
ink, tronsparent colored overlay film or colored sheeting to bockground
sheeting, or combination thereof.

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

Mounting details for roadside mounted signs are shown in the "SMD series"
Stondard Plan Sheets.

ALUMINUM SIGN BLANKS THICKNESS

Square Feet

Minimum Thickness

Less than 7.5 0.080
7.5 to 15 0.100
Greater than 15 0.125

DEPARTMENTAL MATERIAL SPECIFICATIONS

ALUMINUM SIGN BLANKS DMs-7110

SIGN FACE MATERIALS DMS-8300

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

http://www.txdot.gov/

A;§§§‘7® Traffic
> Oge;rgt.ions
I Texas Department of Transportation s,;",’,ﬂg:’d

TYPICAL SIGN
REQUIREMENTS

TSR(4)-13

FILE: tsr4-13. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
© TxDOT October 2003 CONT [SECT JoB HIGHWAY

REVISIONS 638517 001 Us 290
12-03 7-13

DIST COUNTY SHEET NO.
9-08

HOU HARRIS 55

L4 ]



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:

DATE:
FILE:

ARROW DETAILS SIGN BLANK PUNCHING DETAILS FOR ATTACHMENTS WHEN SPECIFIED
TO BE TYPE A ALUMINUM SIGNS
for Large Ground-Mounted and Overhead Guide Signs (FOR MOUNTING TO GUIDE SIGN FACE)
6" "y" NO. OF EQUAL SPACES 6" R=3"—
I I | 4 [) (<] (<] [<) AIZ
6"
| J,
3 EQUAL | JJ
A SPACES T |
° Y% " Holes °
L /.
[o] [o] o o o o 12"
— 27 “X" NO. OF EQUAL SPACES (_)|2..
o 5" I N
Type A Type B E-3 E-4 Down Arrow i
TYPE LETTER SIZE USE AJCIDILE
A-l 10.67"U/L d 10"C %6 2 > Ve
- R an aps Single 48 28 20 13
A-2 | 13.33"U/L ond 12'Caps | Lane NOTE — . a Sign Size ny Doive w | x
A-3 6" & 20"U/L EXits SSrandard Hignwoy Sign Designs. for - 24x24 2 2 |22 4
B-1 | 10.67"U/L ond 10"Caps | yyitiple Texos™ manual. /o 24" mox. )L_ 30x24 3 4 6| 5
B-2 13.33"U/L and 12" Caps Lane o ° 36x36 3 4 48 6
B-3 e oo Exits /@3 T
16" & 20" U/L 45x36 4 3 24 3
v~ ONLY
Holes y 48x48 4 3 36 14
CODE USED ON SIGN NO. The Standord Highway Sign Designs for Texas (SHSD) o 0 y 60x48 5 3 48 5
E-3 E5-laT can be found at the following website. A
E-4 ES-IbT http://www.txdot.gov/ EXIT ONLY PANEL
MOUNTING DETAILS OF ATTACHMENTS TO GUIDE SIGN FACE ARROW DETAILS
("EXIT ONLY" AND "LEFT EXIT" PANELS, ROUTE MARKERS AND OTHER ATTACHMENTS) for Destination Signs (Type D)
9 12
Guide sign
Attachment Zg::gr{g;nd &
sion (174" nut
sheeting——— ~ —/cnd bolt
| | /Shee'r metal
screw "
Attachment —gz ( AR\ g.lgr?l?num ~ [~ Lock washer
heet i " i
most be cut 2‘.351?,1% Wosher Type A sion \Wcsher Standard arrow Stondord orrow
at panel Type A sign — = — +o be used with to be used with
joints 6 inch letters. 8 inch letters.
= ] gco Traffic
= Operations
I Texas Department of Transportation s”,;",’,ﬂgi’d
TYPICAL SIGN
DIRECT APPLIED ATTACHMENT SCREW ATTACHMENT NUT/BOLT ATTACHMENT
REQUIREMENTS
NOTE:
1. Sheeting for legend, symbols, and borders must be cut at panel joints. NOTE: TSR (5) - ] 3
2. Direct lied attachment si i b bsidi to "Alumi si " e uminum i FILE: +5r5-13, dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
Direct apeied gttosment oigns will be swbsidiory fo “Aluminum Signs Furisn Type 4 lumirun algn ovsccments enty o1 - T T W
paid for under "Aluminum Signs”. 12-03 7-13 6[35875 17 C?)?N:Y USSHE?TONO
9-08 -
[¢] ARRIS
- HOU H SL




No warronty of any

TxDOT assumes no responsibility for the conver-

SIGN SUPPORT DESCRIPTIVE CODES

(Descriptive Codes correspond to project estimote ond quantities sheets)

SM RD SGN ASSM TY  XXXXX (X) XX (X-XXXX)
Seiils ATAAAA

REQUIRED CLEARANCE

FOR BREAKAWAY SUPPORT

SIGN LOCATION

PAVED SHOULDERS

Post Type
FRP = Fiberglass Reinforced Plastic Pipe (see SMD (FRP)) 12 £+
TWT = Thin-Walled Tubing (see SMD(TWT)) =~ "min HIGHWAY
10BNG = 10 BWG Tubing (see SMD(SLIP-1) to (SLIP-3}) INTERSECTION
S80 = Schedule 80 Pipe (see SMD(SLIP-1) to (SLIP-3))
AHEAD
Number of Posts (1 or 2)
Type Non-breakoway 0 to 6 ft
UA = Universal Anchor - Concreted (see SMD(FRP) and (TWT)) portion of 7.5 £t mox
UB = Universal Anchor - Bolted down (see SMD(FRP) and (TWT)) suppor t Travel 7 b Ft min *
WS = Wedge Anchor Steel - (see SMD(TWT)) (i.e., stub). Lane ﬂ )
WP = Wedge Anchor Plastic (see SMD(TWT)) T
SA = Slipbase - Concreted (see SMD(SLIP-1) to (SLIP-3)) \\\\\\\\‘/ Paved |
SB = Slipbase - Bolted Down (see SMD(SLIP-1) to (SLIP-3)) surface Shoulder
Sign Mounting Designotion
P = Prefab. "Plain" (see SMD(SLIP-1} to (SLIP-3), (TWT), (FRP)) LESS THAN 6 FT. WIDE
T = Prefab. “T" (see SMD(SLIP-1) to (SLIP-3), (TWT)) To avoid vehicle undercarriage snagging, any . .
U = Prefab. "U" (see SMDISLIP-1) to (SLIP-3)) substantial remains of a breakaway support, When the shoulder is 6 ft. or less in width,
1IF REQUIRED when it is broken away, should not project the sign must be ploced at least 12 ft. from
1EXT or 2EXT = Number of Extensions (see SMD(SLIP-1) to (SLIP-3), (TWT)) more than 4 inches above a 60-inch chord the edge of the travel lane.
BM = Extruded Wind Beam (see SMD(SLIP-1) to (SLIP-3)) {i.e., typical space between wheel paths)

WC = 1.12 #/ft Wing Channel (see SMD(SLIP-1) to (SLIP-3))
EXAL = Extruded Aluminum Sign Panels (see SMD(SLIP-3})

HIGHWAY
INTERSECTION

6 ft min 4~<H444—T

— Greater
thon 6 ft

Travel I
Lane ﬂ

Paved |
Shoulder

GREATER THAN 6 FT. WIDE

When the shoulder is greater than 6 ft in width,

the sign must be ploced ot least 6 ft. from the
edge of the shoulder.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

- T = - ~
- ~ N / N \
No more than 2 sign e \ / \ 5 ft minea — HIGHWAY
posts should be located / \ Acceptable . \ INTERSECTION
within a 7 ft. circle. L 5 0 o a ol AHEAD
\ ! \ /
/ - \ 7 ft
- T = ~ \ 7 ft. - =< H y / *[
y 7 N N diameter y / , e N A N dé?rrn::r P 4 gugrl'd | 7.5 ft mox
/ \ N _ circle ~ , \\ SO~ Travel al ﬂ 7.0 f++ min *
\ ~—--" Lane
/ T YOV 72—
,E=?F== \ ; \ Not Acceptable QRTINS |
O [o} ‘ 1L O (o] PGVed
: 1 | Shoulder
\ \
/ /
\ Tt , \ Tt / BEHIND GUARDRAIL
\ diameter \ diameter

N _ circle_ - “Not Acceptable \,\\nge’_// Not Acceptable

~ - - —_ -

BEHIND BARRIER

2 ft minxx

HIGHWAY
INTERSECTION
AHEAD

7.5 ft mox

Travel 7.0 ft min »

Concrete
Lane /y(//giBorruer ﬂ
LD YA
Paved
Shoulder

BEHIND CONCRETE BARRIER

*xSign clearance based on distance required for proper guard rail or concrete barrier performance.

T-INTERSECTION

®\_

12 ft min ———~]

6 ft min — AAAAAAT

7.5 ft mox
7.0 ft min =
Travel =
Lane L
Shoul der T

When this sign is needed at the end of a two-lane,
two way roodway, the right edge of the sign should
be in line with the centerline of the roadway. Place
as close to ROW as practical.

WEST | | EAST

Edge of Travel Lane

DATE:
FILE:

TYPICAL SIGN ATTACHMENT DETAIL

Single Signs Back-to-Back

washer

Shou | der

SIGNS WITH PLAQUES

Signs 2 EAST
FARM
Nylon washer, flat 14”4m EAST
’ _\
washer, lock washer, rg‘ ,ﬁsign Ponel 5 f 0 ROAD FARM
nut . max
— 7 7.0 ft min » Low 35 => A
\ II [ )« Nut, lock — — 3
= wosher When a supplemental plaque :
Travel or secondary sign is used,
the 7 ft sign height is
Sign measured to the bottom of
[ )~ ——Nut, lock Clomp the supplemental plaque

or secondary sign.

RESTRICTED RIGHT-OF -WAY
(When 6 ft min, is not possible.)

Nylon washer, flat
washer, lock washer,
nut

Sign Panel

s

Bolts used to mount sign ponels to the clamp are
5/16-18 UNC galvanized square head with nut,
nylon washer, flat washer ond lock washer. The
bolt length is 1 inch for aluminum.

| [ 1
—)
Clamp Bolt %' lsign Panel
_/

Nylon washer, flat \x,
washer, lock washer, Sign Bolt

nut
When two sign clamps are used to mount signs

bock-to-back, use a 5/16-18 UNC galvanized hex
head per ASTM A307 with nut ond helical-spring lock

Approximate Bolt Length

Pipe Diameter T N
washer. The approximate bolt lengths for various post P ! Specific Clomp Universal Clomp
s{zes ond sign clamp types are given in The toble at 2" nominal 3" 3or31/2°
right. The bolt length may need to be adjusted " . " "
depending upon field conditions. 2 1/2" nominal Sor3is2 31/2 or 4
3" nominal 31/2 or 4"

Sign clamps may be either the specific size clamp
or the universal clamp.

CURB & GUTTER OR RAISED ISLAND

2 ft
min

INTERSECTION
AHEAD

7.5 ft max

Face of 7.0 ft min * Face of
41/2" Curb : i ” | i i Curb
e R
PR e o rrg T

Maox imum
possible ~ | HIGHWAY
INTERSECTION
AHEAD
7.5 f+ mox
7.0 ft min *
Travel
Lane
Paved
Shoulder

Right-of-way restrictions may be created
by rocks, water, vegetation, forest,
buildings, o narrow island, or other
factors.

In situations where a lateral restriction
prevents the minimum horizontal clearance
from the edge of the travel lone, signs
should be ploced as far from the travel
lane as practical.

**% Post may be shorter if protected by
guardrail or if Engineer determines the
post could not be hit due to extreme
slope.

* Signs shall be mounted using the following condition
that results in the greatest sign elevation:

(1) a minimum of 7 t0 o moximum of 7.5 feet obove the
edge of the travel lone or

(2) a minimum of 7 to @ maximum of 7.5 feet above the
grade at the base of the support when sign is
installed on the backslope.

The moximum values may be increased when directed by
the Engineer.

See the Traffic Operations Division website for detailed
drawings of sign clamps, Triangular Slipbase System
components and Wedge Anchor System components.

The website address is:
http: //www. txdot. gov/publ ications/traffic. htm

éé%"Ta«w'Dwxvnmy#of7vanﬂxvnmbn
,"’ Traffic Operations Division

SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS
GENERAL NOTES & DETAILS

SMD (GEN) -08
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No warronty of any

TxDOT assumes no responsibility for the conver-

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

TRIANGULAR SLIPBASE INSTALLATION GENERAL REQUIREMENTS

GENERAL NOTES:

Post NOTE 1. Slip base shall be permonently morked to indicate rponufoc'rurer. Me’_rhod, design, and location of
Bol+t 10 BWG Tubing or . . morkiljg are subject to c_]pprovc_ll of the TxDOT Traffic Stondards Eng_meer. - .
Keeper Plate ~— Schedule 80 Pipe There are vorious dev:ces Gpproved 2. hldgfggléa.:_ugfﬁg (:; 2?;: ZLIJITSIEZZIZI.:z:I:T)ShOII conform to the following specifications:
(See General Note 3) for the TI"iOﬂQUlOI" Slipbase Sys‘rem. 0.134" nominal wall thickness
H Seamless or electric-resistance welded steel tubing or pipe
S1ip Base P!eose reference fhe.MG‘I‘el’lol PI’OdUCGF Steel shall be HSLAS Gr 55 per ASTM A1011 or ASTM A1008
/ List for approved slip base systems. Other steels may be used if they meet the fol lowing:
H 1 1 55,000 PSI minimun yield strength
oD oD oD http: //www_ . txdot. gov/!.)usmess/producer_l ist.htm 70000 bl mimimm Youas 1o srromoth
—| = |— The devices shall be installed per 20% minimum elongation in 2"
5/8" structural ‘ H Wall thickness (uncoated) shall be within the range of 0.122" to 0.138"
bolts (3), nuts I 1 I manufac’run:'ers recommendat ions. Outside diameter (uncooted) shall be within the range of 2.867" to 2.883"
(3), and washers Washers Installgtion procedures shall be Galvanization per ASTM A123 or ASTM A653 G210. For precoated steel tubing (ASTM AG53), recoat
(6) per ASTM A325 if required by H H tube outside diometer weld seom by metallizing with zinc wire per ASTM B833.
or A449 and manufacturer provnded to the Englneer by Contractor. Schedule 80 Pipe (2.875" outside diameter)
galvanized per / 0.276" nominal wall thickness
[tem 445 "Galvonizing.” —_— [Em— [Rm— Steel tubing per ASTM A500 Gr C
Bolt length is - Other seamless or electric-resistance welded steel tubing or pipe with equivalent
21/2". = % outside diometer and wall thickness may be used if they meet the following:
46,000 PSI minimun yield strength
4" Max. = 62,000 PSI minimum tensile strength
= 21% minimum elongation in 2"
_ Wall thickness (uncoated) shall be within the range of 0,248" to 0.304"
NINININININ TSI, Outside diameter (uncoated) shall be within the raonge of 2.855" to 2.895"
; Galvanization per ASTM A123
3. See the Traffic Operations Division website for detailed drawings of sign clamps and Texas
- Universal Triangular Slipbose System components. The website address is:
Stub http: //www. txdot. gov/publ ications/traffic. htm
X‘ : 4, Sign supports shall not be spliced except where shown. Sign support posts shall not be spliced.
374 " diameter hole. ——, ASSEMBLY PROCEDURE
Provide a 36" Foundati
7" x 1/2" diometer oundation
rod or 24 Seg:::_e 1. Prepare 12-inch diometer by 42-inch deep hole. If solid rock is encountered, the depth of the
. foundation may be reduced such that it is embedded a minimum of 18 inches into the solid rock.
Class A concrete . 42" 2. The Engineer may permit batches of concrete less than 2 cubic yards to be mixed with a portable,
\ ) 12" min. motor-driven concrete mixer. For small placements less than 0.5 cubic yards, hand mixing in @
) 24" mox. suitoble container may be allowed by Engineer. Concrete shall be Claoss A.
3. Push the pipe end of the slip base stub into the center of the concrete. Rotate the stub back and
forth while pushing it down into the concrete to assure good contoct between the concrete and stub.
Non-reinforced Continue to work the stub into the concrete until it is between 2 to 4 inches above the ground.
concrete footing 4, Plumb the stub. Allow a minimum of 4 doys to set, unless otherwise directed by the Engineer.
{shall be used e s 5. The triongulor slipbase system is multidirectional ond is designed to release when struck from any
unless noted ) direction.
elsewhere in the ]
plans). Foundation . Support
should taoke approx. 1. Cut support so that the bottom of the sign will be 7 to 7.5 feet above the edge of the travelway
2.5 cf of concrete. (i.e., edge of the closest lane) when slip plate is below the edge of pavement or 7 to 7.5 feet
above slip plate when the slip plate is above the edge of the travelway. The cut shall be plumb and
straight.
Fi 12" Dia ——1 2. Attach sign to support using connections shown. When multiple signs are installed on the same
support, ensure the minimum clearance between each sign is maintained. See SMD(SLIP-2) for
SM RD SGN ASSM TY XXXXX (X)SA(X-XXXX) clearances based on sign types.
CONCRE TE ANCHOR Concrete anchor consists of 5/8"
diameter stud bolt with UNC series
bolt threads on the upper end.
W . Heavy hex nut per ASTM A563, and
6" min — hardened washer per ASTM F436. The
to ?dge stud bolt shall have @ minimum
[ [T_11 ] or joint yield and ultimate tensile strength
of 50 ond 75 KSI, respectively.
Nuts, bolts and washers shall be
galvanized per I1tem 445, "Galvaniz-
ing." Adhesive type anchors shal | g Texas Department of Transportation
have stud bolts installed with Type I Traffic Operatlons Division
111 epoxy per DMS-6100, "Epoxies
and Adhesives." Adhesive anchors
may be loaded after adequate epoxy S I GN MOUNT [ NG DE TA I L S
cure time per the manufacturer’s

recommendations. Top of bolt shall SMALL ROADS [ DE S I GNS

extend at least flush with top of

the nut when installed. The anchor, TR I ANGULAR SL IPBASE SYSTEM

when installed in 4000 psi normal-

5/8" diaometer Concrete Anchor -

g plgces lembed o minimum O: weight concrete with a 5 1/2"

172" ond torque to min. o minimum embedment, shall have a - -

50 ft-Ibs). Anchor may be minimum al lowable tension ond shear SMD (SL IP 1) 08

expansion or adhesive type. of 3900 and 3100 psi, respectively.
©TxD0T July 2002 DN: TXDOT ‘cx: TXDOT ‘DW: TXDOT ‘cx: TXDOT

SM RD SGN ASSM TY XXXXX (X)SB (X-XXXX) 903 "Vsion P pr o oy
6385 | 17 001 us 290
DIST COUNTY SHEET NO.
HOU HARRIS 58

268




No warronty of any

TxDOT assumes no responsibility for the conver-

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

= Ve ONE -WAY Gap between
| = N
i 0 A ) oomes e == === e s
N N e N Street Nome I shall be Aluminum x 19 I 1 1
/ N o= /(* -y - - - — = Nl Sign | 4+ 1 Sign hex bolt with / + | SIGN SUPPORT |# OF POSTS MAX. SIGN AREA
(~ e RN | - | NN e | N \/\ (if required) — — — | - Panel nut, lock washer, / 10 BWG [ 16 SF
| Ny \ | I Ny R i fumsl 2 flat washers / 10 BWG 2 32 SF
o N N ) 7 || AN T - = per ASTM A307 Wing Sch 80 1 32 SF
- NN a e | - N | —c— -: galvonized per Chonnel Sch 80 2 64 SF
\ ‘ L’ (S ) g N \\ // | // S‘TOP (R1-1) = E;eT 4:?' iha. " Sign Clomp
AN y S I AR , L o 2 alvanizing. (Specific or 2. The Engineer may require that a Schedule 80 post be
N 7 B ? I\ N , / YIELD (R1-2) = Universal) used in place of a 10 BNG where a sign height is
N = // ) L I NN o // | \ = abnormal Iy high due to a fill slope.
- ,\,\, - - - >\:; ‘:/< 4+ ‘ RN o ‘ | N || 2 Wing 5/16" x 3 374" 3. Sign supports shall not be spliced except where shown.
FE = MY ‘ N b ) N = Chonne| hex bolt with ) Sign support posts shall not be spliced.
Tf PEEE | ! \J I ’if - N 7 nut, lock washer Top View 4. Aluminum sign blanks shall conform to Departmental
| | 1Y, ‘\\ ) N See _/{?\ - Extroded Al Wind aond flat washer hfﬁo-terigl Spgc{fico’ric_)ns DMS-THg ggg 1%hcul | .huve the
1+ || \ . |7~ xtrude: um. Windbeam . per ASTM A307 o ollowing minimum thicknesses: 0. or signs less
"2 : | ! :\\ | //‘ —F‘ | Detail D N (See SMD(2-1)) Top View galvanized per Detail B than 7.5 sq. ft., 0.100 for signs 7.5 to 15 sq. ft.,
[ I [ I S 12 | L PLAQUE = 1 - variable length Detail A ltem 445, "Golvonizing. " and 0.125 for signs greater than 15 sq. ft.
B Lo STOP = 2 - 32 inch pieces 5. Signs that require specific supports due to reasons
- N YIELD = 1 - 8 inch piece in addition to windloading are indicated on the
- & 1 - 32 inch piece Dritl 716" hol "REQUIRED SUPPORT" table on this sheet.
SM RD SGN ASSM TY XXXXX(1)XX(T) ! " ole 3/8" x 3 1/2" heavy hex 6. For horizontal rectangular signs fabricated from flat
SM RD SGN ASSM TY XXXXX(1}XX (P-BM) (through) after bolt with nut, lock washer aluminum, T-brackets are used for signs 24 inches or
ossembly ond install and 2 flat washers per ASTM less in height. U-brackets are used for signs of
bolt, nut, 2 flat 112 A307 galvanized per greater height.
P \ - 1.12 #/ft Wing Channel washers ond [tem 445 "Galvanizing. " 7. When two triangular siipbase supports are used fo
| ;] B lock washer. support a single sign, they shall not be "rigidly
| *‘Tf A F——T==7 connected to each other except through the sign panel.
B S | 11 This will allow each support to act independently
: : . Sei YA Extender 1 ‘ when impacted by an errant vehicle.
| Wmax) =6FT | etal | 8. Wing chonnel shall meet ASTM A 1011 SS Gr 50 ond be
| | H Il | galvanized per ASTM A 123,
I [ I 9. Excess pipe, wing channel, or windbeam shall be cut
‘ ‘ See off so that it does not extend beyond the sign panel
I I Detail B . \ (i.e., excess support shall not be visible when the
! Detail F = sign is viewed from the front.) Repair galvanized
[ I8 @D U-Bracket coating at cut support ends per Item 445, "Galvanizing."
-9~ F-—-7- . . . 10.Additional route morkers may be odded vertically,
[ T ‘ ‘ Splices shall only be allowed behind the sign substrate. provided the total sign areo does not exceed the
maximun al lowable amount per Note 1.
W-39 -5 S 7\1 Sei e 11.Additional sign clomp required on the "T-bracket” post
I 39 2 | etal Nylon washer, T8U Bracket for 24 inch height signs. Place the clamp 3 inches obove
W 2 5/16" x 1 3/4" e bottom of sign when possible.
SM RD SGN ASSM TY XXXXX{1)XX(U) Aluminum hex bolt with @/\ 12.Post open ends shall be fitted with Friction Caps.
L I 38 38 | Si:nl AN nut, lock washer, = - - 172" x 4" heavy 13.Sign blanks shall be the sizes and shapes shown on the
SM RD SCN ASSM TY XXXXX(1)XX(U) Panel \ 2 flot washers | ‘ hex bolt, nut, lock plans,
SM RD SGN ASSM TY XXXXX(1)XX (U-WC) | N per ASTM A307 ‘ ‘ washer and ZA;TIAT
(See Note 11) galvanized per E—— washers per
(~-a- QH“: Ttem 445, EHW - - — A307 galvonized per
| gfl'lnq ! "Galvanizing. " ! ! Item 445,
PRS- onnel | N [ [ Galvanizing.
f (TTTTTT e ~ \ | 5/16" x 3/4" ! !
| = = 1 | he: b(l)l’rkwi'rhh | |
i i i nut, lock washer | | REQUIRED SUPPORT
I I |
N | ond 2 flat washers
Lox | | Side Vi - e von i sed ne Post SO DESEHIELION T TOBRC AT
7= ‘ ‘ 1de View | galvanized per 48-inch STOP sign (R1-1) TY 10BWG (1) XX (P-BM)
! ! ! [ '['ZZTvgg?'zing " : 60-inch YIELD sign (R1-2) TY 10BNG (1) XX(T)
| | | | - Detail E o g TY_10BWG (1) XX (P-BM)
. | | . 2 . _ . _ TY 10BWG (1) XX (T)
- ‘ ‘ SIDE VIEW Detail C 2| 48x16-Tnch ONE-WAY sign (Re-D) TY_10BWG (1) XX (P-BM)
| ‘ ‘ §' 36x48, 48x36, ond 48x48-inch signs TY 10BWG(1)XX(T)
L= L | TOP VIEW <) Sign Clamp 48x60-inch signs TY SBO(1)XX(T)
/ I - ~— s e
| , ~ Extruded (Specific or . . R
\ | W(max) =6F T i Aluminum Universal) 48x48-inch signs (diamond or square) TY 10BWG (1)XX(T)
= i 1 e e Windbeam
: N I I Iﬁl R e a S {see SMD(2-1)) 7 o 48x60-inch signs TY S80(1)XX(T)
Lo~ w W \ 3/8" x 3 1/2" square S ing si R
( | | heod bolt, nut, flat © @(@): g 48-inch Advance School X-ing sign (S1-1) TY 10BNG(1)XX(T)
! ! LR . wosher and lock washer . = 48-inch School X-ing sign ($2-1) TY 10BNG (1)XX(T)
| | 8 ! per ASTM A307 galvanized Sign Clamp : 1M 519
_ | | per ltem 445 {Specific or - Large Arrow sign (N1-6 & Wi-7) TY 10BWG(1)XX(T)
I T "Galvanizing." (Bolt Universal) Post >
[ ) length may vary
""" 1~ depending on sign N
clamp type and Detail D g
ge(: . pipe diameter.) Texas Department of Transportation
etai ’
- - Friction cops may be monufactured from hot rolled Traffic Operations Division
SM RD SGN ASSYM TY XXXXX{2)XX(P) or cold rolled steel sheets. The minimum sheet metal

SM RD SGN ASSM TY SBO(1)XX (U-TEXT) SM RD SGN ASSM TY S80(1)XX (U-2EXT) FRICTION CAP DETAIL thickness shall be 24 gouge for all cop sizes. SIGN MOUNT [NG DE TA I LS

The rim edges shall be reasonably straight and

0.25 H +.05" smooth. Caps shall be sized and formed in such a SMALL ROADS I DE S I GNS
w )=8FT . . . . f - manner as to produce o drive-on friction fit ond
S — et \ A1 simensions re in eng s sirt e f] |, e o o prosie o wivern iction i1 oo TRIANGULAR SLIPBASE SYSTEM

‘ Variation 1.75" max
" 1‘7“ H | Depth -.025"+.010" The depth shall be sufficient to give positive
| | protection against entrance of rainwater. They - -
[ = 1 ) shall be free of sharp creases or indentations SMD (SL IP 2) 08
SM RD SGN ASSM TY XXXXX(1)XX(T) Rolled Cl_’lmpo‘rg | | and show no evidence of metal froc'.rure. . ©TxD0T July 2002 DN: TXDOT ‘cx: TXDOT ‘DW: TXDOT ‘cx: TXDOT
0.2W 4 0. 6W 0.2W (% - See Note 12) engage pipe 0O.D. Pipe 0.D. Caps shall have an electrodeposited coating of 9-08 REVISIONS cont lseer o8 P
" | +,025"+.010" zinc in accordance with the requirements of ASTM 6385117 001 US 290
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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".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

Universal Anchor System
with Fiberglass Reinforced Plastic (FRP) Post

GENERAL NOTES:

1. FRP sign supports for a single type sign support moy be used for signs up to
ond including 16 square feet. Dual post installgtion may be used for signs up
to and including 32 square feet.

/\@

DATE
FILE

- ~ f "'d'" 2. All nuts, bolts and washers shal | be galvanized per Item 445, "Galvanizing."
o.e.gi 3. See the Traffic Operations Division website for detailed drawings of sign
or join clamps. The website address is:
* T * http: /7/www. txdot. gov/publications/traffic.htm
A M A FRP POST REQUIREMENTS
[ - i 1 AAi . ::‘\“i‘t‘.f\‘;k ;Ei‘.k'fg‘ N t‘.:f 1. Materials shall conform to the requirements of Deportmental Material
[ [ . s LA e Specification DMS-4410 and will be furnished in a yellow or gray color as
| | S e o specified elsewhere in the plans.
T T s 2. Thickness of FRP sign support is 0.125" + 0.031", - 0.0".
| | - 3. FRP sign supports are prequalified by the Traffic Operations Division.
\ J A [ \ A 5/8" diometer Concrete Anchor - 4 places Prequal ification procedures are obtained by writing:
[ (embed o min. of 3 3/8" and torque to Texas Department of Transportation
3 0.D. | N 174 % 2 18 min. of 50 ft-1bs). Anchor may be expansion Traffic Operations Division
Fiberglass  — = ! ! slots (4 or odhesive fype. 125 East 11th Street
Reinforced I I equal ly Austin, Texas 78701-2483
Plastic I I spaced) . W .
(FRP) Pipe ‘ ‘ Concrete anchor consists of 5/8" diameter stud bolt with UNIVERSAL ANCHOR SYSTEM INSTALLATION PROCEDURES
I I UNC series bolt threads on the upper end. A heavy hex nut
- __ per ASTM A563 ond hardened wosher per ASTM F436. The 1. Dig foundation hole. Where solid rock is encountered at ground level, the
— - stud bolt shall have minimum yield ond ultimote tensile foundation shall be @ minimum depth of 18". When solid rock is encountered
strengths of 50 and 75 ksi, respectively. Nuts, bolts and below ground level, the foundation shall extend in the solid rock a minimum
; : washers shall be galvanized per [tem 445, "Galvonizing. " depth of 18" or provide a minimum foundation depth of 30". If solid rock is
Kl | | |) G Top of bolt shall extend at least flush with top of nut when encountered, the socket/stub may be reduced in length as required to a
T installed. The onchor, when installed in 4000 psi normol-weight minimum length of 18". Any material removed from the socket/stub shall be
2/ retcaase | T SSTS 3 172" Schedule 40 concrete with a 3 3/8" minimum embedment, shOll-huve ] mir.'limum from the bottom ond the clearance requirements given on SMD(GEN) must be
ol A R . 10" Stub Pipe allowable tension and shear of 2450 ond 1525 psi, respectively. fol lowed. The inner surfaces of the socket/stub must remain free of concrete
¢ zsi : N A e (3" Nominal) Adhesive type anchors shall have §+ud bolts in§+al led with or other debris.
onerete \ « N 1| Type 111 epoxy per DMS-6100, "Epoxies ond Adhesives." 2. The Engineer may permit batches of concrete less thon 2 cubic yards to be
| 1| 172 x 7 172" Steel Rod Adhesive anchors may be loaded aofter odequate epoxy cure mixed with o portable, motor driven concrete mixer. For small placements
: ! B Acts as a "stop" for the sign post time per the manufacturer’s recommendations. less than 0.5 cubic yards, hand mixing in a suitable container may be
: - 4 and prevents stub from Turn?n in allowed by Engineer. Concrete shall be Class A,
Stub pipe \A‘ the foundation 9 3. Insert base post in foundation hole to depths shown and fill hole with
" BOLT-DOWN DETAILS concrete. Cut base post from bottom ond ensure a minimum of 18" embedment if
installed in solid rock.
Non-reinforced Compression Ring 4, Level and plumb the base post with coupler using o torpedo level and let
Concrete Footin o A concrete set a minimum of 4 days, unless otherwise directed by Engineer.
(shall be used 9 N ) m . Fiberglass Bottom of base post slots shall be above the concrete footing.
unless no'r:d I 0 Reinforced 5. Attach sign to FRP post.
clsewhere in the Plastic O (@] 6. Insert sign post into base post. Lower until the post comes to rest on the
plans). Foundation (FRP) Pipe Coupler steel rod. v gt
should tak r i 7. Use hommer to ensure the coupler is firmly seated. Top of coupler should be
2.0 0f of conorete. ) 10" Pipe Stub level with top of base post in most instances.
-0 cf of concrete. 3/4" dia. — 8. Check sign to ensure there is no twist. If loose, increase the tightening of
/ coupler.
N Bose
3172 o o 3172 Plate BOLT DOWN SIGN SUPPORT
Friction Cap Schedule 40
or Plug. See Stub Pipe JL 1. Position base plate with coupler on existing concrete.
detail on SMD (3" Nominal) 10" 172" 2. Drill holes into concrete and insert the 5/8" diameter bolts with wedge
(Slip-2) . _ T aonchors, ond tighten nuts.
View A-A 3. Attoch sign to FRP post.
4, Insert bottom of sign post into pipe stub.
SM RD SGN ASSM TY FRP (X) UA(P) SM RD SGN ASSM TY FRP(X)UB(P) 5. Use h(mper to ensure the cou?ler is firmly seated. Top of coupler should be
level with top of base post in most instances.
6. Check sign to ensure there is no twist. If loose, increase the tightening of
. . . . coupler.
L] L] L] L]
L] L]
L] L3 L] - -
for FRP Suppor+ W|+h Slngle Slgn fOF FRP SUDDOFT W|+h BOCK +O BOCK SlgnS
Plastic or nylon washer,
Plostic or nylon washer, aond flat washer Sign Face
ond flot washer . \
Sign Face %
% / Sign Clamp ! {
. | | ifi
Sign Clomp £ 1 lj:;_)e:;::lz)or [ ]
(Specific or I \ | iv
Universal} / 1 'men
N Y/ Drill 3/8" s Texas Department of Transportation
Drill 3/8" (Mox.) hole I Traffic Operations Division
{Max.) hole in FRP
in FRPT y SL'Jpporf"r and S I GN MOUNT I NG DE TA l L S
support an FRP sign face
e sign face Post SMALL ROADSIDE SIGNS
a5 , /| UNIVERSAL ANCHOR SYSTEM
2 } 1 WITH FRP POST
2 . . Sign Face é
— o luminum Sidn - , = .080" Aluminum Sign - SMD (FRP) -08
Plastic or = 5/16 x 4 1/2" Hex Bolt
$'U:L] Nylon Washer O ©Tx00T July 2002 DN: TXDOT ‘cx: TXDOT ‘DW: TxpOT ‘cx: TXDoT
Flot h /‘ 9-08 REVISIONS CONT |SECT JOB HIGHWAY
at washer, Flat washer
lock washer and nut lock washer and nut 7\ 638517 oo1 us 290
DIST COUNTY SHEET NO.
HOU HARRIS 60
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No warronty of any

TxDOT assumes no responsibility for the conver-

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

L]
Wedge Anchor Universal Anchor System GENERAL NOTES: _ o _
. . o 1. The Wedge Anchor System ond the Universal Anchor System with thin wall tubing post
S.I.ee | Sys.l.em Wi th Th | n—WG |1 ed Tub | ng POS'I‘ may be used to support up to 10 square feet of sign area.
2. The tubulor socket, wedge ond prefabricated T-bracket shall be permanentl|y marked to
Post indicate manufacturer. Method, design, ond location of marking ore subject to the
Post (See General (—~< approval of the TxDOT Traffic Standards Engineer.
(See General Note 4} — 3. Except for posts (13 BWG Tubing), clomps, nuts and bolts, all components shall be
Tubular socket Note 4) 5/8" diameter Concrete prequalified. A list of prequalified vendors moy be obtained from the Material
should be Wedge Anchor - 4 ploces 6" min Producer List web page. The website address is:
flush to (embed g min. of to edge http: //www. txdot. gov/business/producer |ist.htm
1/4" above N \ H‘ ‘H / 3 3/8" ond torque or joint 4. Material used as post with this system shall conform to the following specifications:
ground 3" “ “ to min. of 50 ft-1bs). 13 BNG Tubing (2.375" outside diameter) (TWT)
for optimal { (Approx. } A | | A Anchor may be 0.095" nominal wall thickness
reusobility. N ! “ expansion or Seamless or electric-resistance welded steel tubing
m— i SR 174 x 2 1/8" J\‘ ‘\ adhesive type. Steel shall be HSLAS Gr 5‘.’_) per ASTM A1011 or ASTh'A A1008
IS QT‘ A‘:T‘f\ 77 Slots (4 Eauolly |! | 172" x 7 172" . el e R e e Other steels may be used if they meet the following:
Class A NP I Post ors qually ‘\ \‘ steel rod acts R st : 55,000 PSI minimum yield strength
Concrete e PRGN (See General ——— Spaced! | | as a "stop" for 70,000 PSI minimum tensile strength
NP A Note 4) h ! the sign post Concrete anchor consists of 5/8" diameter stud bolt with 18% minimum elongation in 2"
o I ond prevents UNC series bolt threads on the upper end. A heavy hex nut Wall thickness (uncoated) shall be within the range of .083" to .099"
B —fr--- stub from per ASTM A563 and hardened washer per ASTM F436. The Outside diameter (uncoated) shall be within the range of 2.369" to 2.381"
Tubular 3172 turning in the stud bolt shall have minilrm yield gnd ultimate tensile Galvonization per ASTM 12? or l.kSTM A653 G210. For precoo+?d's+ee! +ubEng U'kSTM
Socket 27" Diometer /@\_/ foundation. strengths of 50 and 75 I_&sn, respectively. wu'rs, bc_)l'.rs qu A653), recoat tube outside diameter weld seom by metallizing with zinc wire
Schedule 40 washers shall be galvanized per 1tem 445, . Galvanizing. . per ASTM B833. .
30" Stub Pipe Top of bolt shall extend at least flush with top of nut when 5. Slqr_I t_)lanks ?hull be the s!zes and shapes shown on the plans. . .
Non-reinforced (3" Nominal) installed. The anchor, when installed in 4000 psi normal-weight 6. Additional sign clamp required on the "T-braocket" post for 24" high signs. Place
Concrete concrete with a 3 3/8" minimum embedment, shall have @ minimum clomp ot least 3" above bottom of sign when possible.
Footing Class A R ISPV allowable tension and shear of 2450 and 1525 psi, respectively. 7. Sign suppm:'rs shal | not be spliced except where shown. Sign support posts shall
{shal | be used Concrete 10" i . Adnesive type anchors shall have stud bolts installed with not be spliced.
unless noted . Compression 2.375" Diometer Type I11 epoxy per DMS-6100, "Epoxies ond Adhesives." 8. See the Traffic Operations Division website for detailed drawings of sign clamps
elsewhere Stub pipe : Ring 0.095 Thin Adnesive anchors may be loaded after adequate epoxy cure and Wedge Anchor System components. The website address is:
in the plons). R . \ Wall Tube time per the manufacturer’'s recommendations. http: //www. txdot. gov/publ ications/traffic. htm
Foundation « ¢ i 12" Nominal) WEDGE ANCHOR SYSTEM INSTALLATION PROCEDURE
should take N R o 4 Non-reinforced - 1. Dig foundation hole. Where solid rock is encountered at ground level, the
approx. 2.0 cf Lo .- - e Concrete 1 3/4" dia. foundation shall be @ minimum depth of 18". When solid rock is encountered
of concrete. 12" Dia Footing —| below ground level, the foundation shall extend in the solid rock a minimum
(shal| be used N depth of 18" or provide a minimum foundation depth of 30". If solid rock is
SM RD SGN ASSM TY TWT (X)WS(X) unless noted . Plastic Insert o o encountered, the socket/stub may be reduced in length as required to a minimum
elsewhere 30 Coupler length of 18". Any material removed from the socket/stub shall be from the
in the plans). 3172 Pipe Stub bottom and the clearance requirements given on SMD(GEN) must be followed. The
Foundat ion Diameter 10" 3 1/2" P u inner surfaces of the socket/stub must remain free of concrete or other debris.
should take View A-A Schedule 40 2. The Engineer may permit batches of concrete less thon 2 cubic yards to be mixed
approx. 2.0 cf Stub Pipe U with a portable, motor driven concrete mixer. For small placements less than
Wedge Anchor of concrete. (3" Nominal) 0.5 cubic yards, hand mixing in a suitable container may be allowed by Engineer.
. - . . . . o o Place concrete into hole until it is approximately flush with the ground.
H | gh Dens | -|-y L. Plostic insert must be used when using the TWT with either Concrete shall be Class A.
Friction Cap /.= .o~ .~ the Universal Anchor System or the Bolt Down Universal 3. Insert tubular socket into concrete until top of socket is approximoely 1/4 *
Po | yefhy | ene or Plug. See Anchor System. The insert should be approx. 10" long and 10" above the concrete footing.
detail on SMD L cover the tubing from just above the top of the stub pipe to 4, Plumb the socket. Allow a minimum 4 days for concrete to set, unless otherwise
(HDPE) Sys-l-em {Slip-2) ~——12" Dia —= the bottom of the sign post when using the Universal Anchor directed by Engineer..
SM RD SGN ASSM TY THT(X)UA (P) System. The insert should be cut to approx. 4 1/2" when SM RD SGN ASSM TY TWT(X)UB(P) 5. Attach the sign to the sign post.
Post used with the Bolt Down Universal Anchor System. 6. Insert the sign post into socket and align sign face with roodway.
(See General - Wedge 7. Drive the wedge into the socket to secure post. This will leave approximately
Note 4) 3 inches of the wedge exposed.
" N N N . N . T-Bracket UNIVERSAL ANCHOR SYSTEM INSTALLATION PROCEDURE
‘ (Ap;rox.) Sign Installgtion Using o Prefabricated T-Brocket for Thin-Wall Tubing Post Bracke 1. Dig foundation hole. Where solid rock is encountered at ground level, the
\ foundation shall be a minimum depth of 18". When solid rock is encountered
3 below ground level, the foundation shall extend in the solid rock @ minimum
STSISITT— T~/ 0.25 H - - =0 . . depth of 18" or provide a minimum foundation depth of 30". [f solid rock is
Al e S T W(max) =8FT | | 172" x 4 encountered, the socket/stub may be reduced in length as required to o minimum
Class A M Cal et 3 T [, heavy hex length of 18", Any material removed from the socket/stub shall be from the
Concrete : S | d D | a . : Q“m{_‘ -=-Z bolt, nut, 2 bottom and the clearance requirements given on SMD(GEN) must be followed. The
\‘ . AN | | H f‘ | | ‘ flatwashers inner surfaces of the socket/stub must remain free of concrete or other debris.
- S | | | i | and lock 2. Insert base post in hole to depths shown and backfill hole with concrete.
| s IR -\ fr-—-—--—-- < | | ‘ ‘ washer per 3. Level and plumb the base post using a torpedo level and allow concrete adequate
Anchor NS NN . See Detail A | » | | | ASTM A?°7 time to set. The bottom of the slots provided in the stub pipe shall remain
N A R ' —— - —{F--————-=-- i | | galvanized obove the top of the concrete foundation.
ol Aot ‘ Post per Item 445, 4, Attoch the sign to the sign post.
. S N BN 30" i » 0. 6W i Galvanizing. 5. Install plastic insert around bottom of post.
Non-reinforced N n. 7o 0.2w 0. 2w ‘ 6. Insert sign post into base post. Lower until the post comes to rest on steel rod.
Concrete B e L \ 7. Seat compression ring using a hammer. Typically, the top of compression ring
Footing e T T SM RD SCN ASSM TY TWT (X)XX(T) . Detail A will be approximately level with top of stub post when optimally instal led.
(shal | be used - A Lee 9/16" hole may need . o .
NG - PR . 8. Check sign post by hand to ensure it is unable to turn. [f loose, increase the
unless noted I -y W4 (r - See General Note 6) to be drilled through tightening of the compression ring.
elsewhere L TR post to accommodate
in the plons). x‘;:“l;f»‘\“; bolt. g
Foundat ion ST T Texas Department of Transportation
should fake Selean ] I Traffic Operations Division
approx. 2.0 cf LIS R
of concrete. - " pi -
12 Dia SIGN MOUNTING DETAILS
SMD RD SGN ASSM TY TWT (X)WP (X) NOTE SMALL ROADS I DE S I GNS
The devices shall be installed per manufacturer's recommendations. WE DGE & UN I VERSAL ANCHOR
Installation procedures shall be provided to the Engineer by Contractor. WI TH TH I N WALL TUB I NG POST
SMD (TWT) -08
© x0T July 2002 on TxooT [eks Tx0o1 [oms xoot [ eks mxoor
9-08 REVISIONS CONT |SECT JOB HIGHWAY
6385/ 17 001 Us 290
DIST COUNTY SHEET NO.
HOU HARRIS 61
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REFLECTOR UNIT SIZES FOR DELINEATORS

AND OBJECT MARKERS

DELINEATORS

D & OM DESCRIPTIVE CODES

No warranty of any

DEVICE

SIZE 1 SIZE 2

SIZE 3

SIZE 4

4" * %au

4" + %5"

|
3" + VIG "

4"+ Y "

12" 5 Yy
Ye"

12"

3u: %su

SHEETING

Yel low,

White or Red Type B or C reflective sheeting

SINGLE

DOUBLE

INSTL DEL ASSM

DEVICE

1-Size 2 reflector

(1
4"

Max

|
Ve "

4"

000000

©0000000000

2-Size 2 reflector
units

1-Size 1 reflector

unit unit

(D-XX)SZ X (XXXX)XXX (XX)

2-Size 1

4"

4"

reflector
units

TxDOT assumes no responsibility for the conversion

NOTE

1. Size 1
post (flx).

2. Size 2 and 3 - For use on wing channel
metal,

ond 4 - Direct applied reflective sheeting for use on flexible

plastic or fiberglass backplate with 17/64" mounting holes.

SHEETING

Yel low,

White or Red Type B or C Reflective Sheeting

post only. Use approved

POST TYPE

wC YFLX, WFLX wC

YFLX, WFLX

MOUNT TYPE

GND GND, SRF GND

GND, SRF

OBJECT MARKERS

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:

DEVICE

Type 1 (OM-1)

Type 2 (OM-2)

Type 3 (OM-3)

Type 4

(OM-4)

OM-1

OM-2Y

g

OM- 3L

OM-3R OM-3C

OM-4

312

1

Max Max

1

N

/
b4

N\

TSI

N
N

-

36"

units

3-Size 2 reflector

00000000

1-Size 3 reflector
unit

3-Size 1 reflector
units
or 1-Size 4 reflector
unit

N r

36"
36"

y A
6’ 4

NUMBER OF REFLECTORS
S = Single
D = Double

COLOR OF REFLECTORS
W = White
Y Yel low
R Red

REFLECTOR UNIT SIZE

1 or 2

TYPE OF POST OR DEL INEATOR
wC = Wing Channel Post
YFLX = Yellow Flexible Post
WFLX = White Flexible Post
BRF = Borrier Reflector

TYPE OF MOUNT
GND = Embedded (drivable or set in concrete)
CTB = Concrete Barrier Mount
GF1 or GF2 = Guard Fence Attachment
SRF = Surface Mount

DIRECTION
If Required
Bl = Bi-Directional
BR = Bi-Directional with red on back

INSTL OM ASSM (OM-XX)

TYPE OF OBJECT MARKER

3, or 4

(XXXX) XXX (XX

[

L

v 2

NUMBER OF REFLECTORS OR DIRECTION

3-Size 2 reflector units (Type 2 only)

1-Size 3 reflector unit (Type 2 only)

3-Size 1 or 1-Size 4 reflector unit(s) (Type 2 only)
Left Side (Type 3 Object Marker only)

Right Side (Type 3 Object Marker only)

Center (Type 3 Object Marker only)

TYPE OF POST

we = Wing Channel Post
WFLX = White Flexible Post

OVM N <X

TWT

GND
SRF
WAS

Thin Walled Tubing

TYPE OF MOUNT
Embedded (drivable)
Sur face Mount

Wedge Anchor Steel

VAP

DIRECTION
1f Required
BI = Bi-Directional

DEPARTMENTAL MATERIAL SPECIFICATIONS

FLEXIBLE DELINEATOR & OBJECT MARKER POSTS
(EMBEDDED & SURFACE MOUNT TYPES)

Wedge Anchor Plastic

DMS-4400

SHEETING

Yel low-Type qnor gLShee+|ng

Yellow - Type B or C Sheeting

Alternating acrylic black and retroflective
yellow - Type BFLor CFLShee+ing

Red -Type BFLor CFLSheeHng

POST TYPE

TWT wc

wC

WFLX

TWT

SIGN FACE MATERIALS

DMS-8300

Wt DEL INEATORS, OBJECT MARKERS AND BARRIER

MOUNT TYPE

WAS, WAP GND

GND

GND, SRF

WAS, WAP

WAS, WAP

REFLECTORS

DMs-8600

BARRIER REFLECTORS (BRF)

CHEVRONS

ONE DIRECTION

LARGE ARROW

DEVICE

GF1 GF2 CTB

DEVICE

Wi1-8

DEVICE

Wi-6

NOTE:

Del ineator and object marker
substrates and sign substrates
shal | be 0.080" Aluminum sign
blonk to conform to ASTM B-209
Alloy 6061-T6 or approved
alternative.

Traffic
Safety
Division
Standard

=t

I Texas Department of Transportation

SIZE (W x L)

24"x 30"

(Conventional
Oversize)

18"x 24"
(Conventional)

30"x 36" 36"
(Expressway) | (Freeway)

e i
x 48 SIZE (W x L) 48

x 24"
(Conventional)

60" x 30"
(Expressway & Freeway)

1. Barrier reflectors shall meet the requirements
of DMS 8600.

2. Approved Barrier Reflectors are |isted on the

MOUNTING HEIGHT

4'-0" or 7'-0"

7°-0" Only MOUNTING HEIGHT

7 -0"

"Barrier Reflectors" Material Producer List
at: www. txdot. gov.

SHEETING

Yellow, White, Red

DATE:
FILE:

NOTE

1. Reflective sheeting shall have a minimum
dimension of 3 inches and minimum surface
area of 9 square inches.

NOTE

1. CHEVRON
shall be installed per Sign Mounting Details
Sheets and paid under Item 644

2. When there is o need to increase conspicuity,
the ONE DIRECTION LARGE ARROW sign
the ONE DIRECTION LARGE ARROW (W1-6).

(W1-6)
Standard

(W1-8) signs and ONE DIRECTION LARGE ARROW
(SMD)

(W1-9T) may be used

Signs
(Smal | Roadside Sign Assemblies).

the Texas version of
instead of

DELINEATOR &
OBJECT MARKER
MATERIAL
DESCRIPTION

D & OM(1)-20

FILE: dom1-20. dgn

o TXDOT  [eks TXDOT [owe TXDOT [ e: TXDOT

© TxDOT

August 2004 CONT [SECT JoB HIGHWAY

10-09 3-15 oSt
4-10 7-20 HOU

REVISIONS

6385|117 001 us 290

COUNTY SHEET NO.

HARRIS 62
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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:

POST TYPE AND SUPPORT FOUNDATION DETAILS TYPE OF BARRIER MOUNTS
WING CHANNEL (WO FLEXIBLE POSTS (YFLX, WFLX) WEDGE ANCHOR SYSTEMS GUARD FENCE ATTACHMENT
GND GND SRF WAS WAP GF1 GF2
— — L,& Attached to
@ @ @ ~= post or block
— — ] ] ) ) . y ri
Reflective ([ /] i (Approx.) . Y
Reflective material < -
° material \d == = s T T
8 T T RS + = . [
o ¢ .5 e < I
Ground ° - tL’aEz o = D 5
Line ° o " v g - B l
s 12 15" |— =% N - :
° N cle - 4 o
g [0} o ._ (]
° - || © g
° ug) . 17"
° ost " " I 20"
o > Post 27| 30
° o
o 1
i .
S ‘“ -
L] I /
N ‘ . CONCRETE TRAFFIC BARRIER (CTB)
0 -
— = ° _I:l_ Place Barrier Reflector
3 ° 12" Dia. - 12" Dia. on top or on side(s) of
° v . CTB.
S . 3.5 -
° Base @]
° ° — o
Stub : : <_> 30/ kz.. R
H ¥ -
NOTES EMBEDDED SURFACE MOUNT STEEL PLASTIC
] NOTES
" Erngdgef;gr'unﬂacr‘ggnﬁéeéwgér 1. See "Flexible Delineator and Object Marker Posts"
p ptio M Material Producer List for approved devices.
Type 2 Object Markers and
Del ineators only. 2. Install per manufacturer’s recommendations. NOTE
2. 1.12 Ibs/ft steel per ASTM A 3. Post length may vary to meet field conditions. 1. Install per manufacturer’s recommendations.
1011 55 Gr. 50, or ASTM A499. 4. When using yellow _delineators with flexible posts GENERAL NOTES
to separate opposing direction of travel, such as 1. Place delineators on a section of roadway at a consistent
centerline or median use, the flexible posts shall distance from the edge of pavement
be yel low. .
2. Where a restriction prevents consistent plaocement from the
TYPES 1,3, AND 4 OBJECT MARKERS | CHEVRONS AND ONE DIRECTION DELINEATORS AND TYPE 2 povement edger Place the affected object markers in ine
wi e innermost edge o e obstruction.
AND CHEVRONS LARGE ARROW SIGN OBJECT MARKERS
3. When Type 2 object markers ond delineators are more than
8'-0" from the edge of the pavement, it may not be possible
to maintain a height of approximately 4'-0". If this is the
case, place the obJect marker or delineator as close to the
— desired height as possible.
D 4. Install all delineators, object markers and barrier reflectors
in accordance with the manufacturer’s recommendation.
> 5. Barrier reflectors should be installed a minimum of 18 inches
2 above the edge of the pavement surface.
1=
€| ©
< 6. Diagonal stripes on Type 3 object markers shall slope down
L A o - toward the intended travel I|ane.
Q Pavement .
: 5 2 sur face - =" Sarcty
° aret
! ~ Pavemen+t NS . Division
v Povement sur Foce Y I Texas Department of Transportation Standard
sur face
Ground
Ground \Q OBJECT MARKER
Ground Line
~ | INSTALLATION
2'-0" to 8°-0" or ‘
NOTE in.fron-r of object |
NOTE - - _ being marked N D & OM (2) - 20
Mounting at 4 feet to the bottom Chevrons 30" x 36" and larger shall be I
of the chevron is permitted for mounted at a height of 7' to the bottom FILE:  dom2-20.dgn oN: TXDOT ‘CK:TXDOT‘DW: TXDOT \cmeOT
chevrons that will not exceed of the chevron. Chevron sign and ONE @©7TxDOT  August 2004 CONT | SECT JoB HIGHWAY
a height of 6'-6" to the top of DIRECTION LARGE ARROW sign (W1-9T)shall See general notes 1, 2 and 3. REVISIONS 6385 | 17 001 US 290
the chevron (sizes 24" x 30" and be_ins-rcl qu per SMD standard sheets and 10-09  3-15 DIST COUNTY SHEET NO.
smal ler) paid under item 644. 4-10 7-20 HOU HARRIS 63
20B




No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

TWO-WAY, TWO LANE ROADWAY TWO-WAY, TWO LANE ROADWAY TWO-WAY, TWO LANE ROADWAY
WITH REDUCED WIDTH APPROACH RAIL WITH METAL BEAM GUARD FENCE (MBGPF) BRIDGE WITH NO APPROACH RAIL
See Note 1 See Note 1
See Note 1 See Note 1 T pand [I M
25 ft. I:I 25 f+t. [I
i A I?))—S"'rvype X @ [I ﬁ > 3- Type
] - - D-SwW
Y é A 25 £+, 25 ft. delineators delineators
|:| |:| spaced 25’ spaced 25
v é é _ v apart apart
é ——— MBGF—— é ! ] 0 X
Type D-SW [I Type D-SW [I L
del ineators del ineators
bidirectional é bidirectional é é é [l é
Y [I Ij Y
i ﬁ -1 . One barrier
One barrier *\L [I reflector shall
reflector shall | be ploced
é é I be placed pL4 Steel or concrete % Girectly benind
[l directly behind Py Bridge rafil each OM-3.
1| L each OM-3. The others
2‘51_ N Tr.1e others [I will have
eel or concrete- will have H
Bri i . equal spacing
é ridge rail % 0 equal spacing (100’ max), but
(100° max), but "
Bidirect ional 0 et not less than 3 P P ot less thon 3
i i Bidirectional s e . b idirectiona
white barrier 5 | bidirectional [l white barrier
ref!ec-‘-ors or white barrier Equal spocing white barrier reflectors
del ineators é é Z:Hﬁ;’;fr’gfsor Equal spacing é I é (100’ max), but reflectors
(100" max), but not less than
[I not less than 3 bidirectional
3 bidirectional white barrier MY [l %
white barrier reflectors or -
Equal é Eg:g;ng reflectors or é 0 é delineators s >
spocjng (100" max), del ineators
(100° max), ( but not T
e Shon ”
3 total. 3- Type
3 total. é é I s Y R W3- Type
é | MBGF é del ineators D-SV.I
[I J L spaced 25° [I delineators
apar+ spaced 25
i{i m m f}, [I 4 S< apart
0 Type D-SW é é o 0 ®
Type D-SW é é delineators By E 3 - E w
del ineators bidirectional |:| = =
bidirectional g % 8! 8
c |© O| C
é I:I § é é wo|w [I w| «»
' sbiale 0 o ' e 5
oo Il © / -
25 ft. 3|8 & 3 25 ft. 25 ft. | & [ gy 25 ft. LEGEND =t Satoty
V| w w| wv O |- -4 0 I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
X |:| X 318 ol 2 _ v é Bidirectional Delineator
See Note 1 See Note 1 See Note 1 ik l 5 See Note 1 < |Delineator DEL INEATOR &
ee Note ee Note ee Note ee Note
> OBJECT MARKER
OM-3
/ PLACEMENT DETAILS
NOTE: NOTE:
1. Termirjcl ends.require reflective 1. Termir_ml ends-require reflective m oM-2 D & OM (5) - 20
§2$e;';goar?zi§?d by mc;nufog'rurer SHGEB'QQO'\DAF?H??C’ by mf:rlnufog'rurer FILE: dor-20.dgn ov: TxDOT_Jexs TxDOT Jon TxDOT_cks Tx0OT
or a Type per or a Type . ”
Object Marker (OM-3) in front of Object Marker (OM-3) in front : ; Terminal End ©rTx001 Aigvu;oiim g;;; 5;: :)f:)al HI:H;;)
the terminal end. of the terminal end. 7-20 u
G: Troffic Flow DIST COUNTY SHE;TA}NO.
HOU HARRIS
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MULTI-LANE UNDIVIDED, DIVIDED ROADWAY WITH
CONTINUOUS CONCRETE TWO-WAY ROADWAY WITH METAL BEAM GUARD EMERGENCY CROSSOVER
OR STEEL BARRIER METAL BEAM GUARD FENCE (MBGF) FENCE (MBGF)

No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this 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:

DATE:
FILE:

Concrete or
Steel
Traffic

Barrier
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Every 5th
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B Note 3 ] ] Note 3 {}u {} ‘ post marked
1 b ¢ o \ with yellow
I I 0 |12 T reflector
I] [I / [I [I or UDITO
a max imum
i 0 é 0 & 25 £+, i i 25 ft | 0 | spacing 100°.
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24 é = I I OR EMERGENCY
' : X 0 I 57 — = VEHICLE USE
w
: g ! u || LoNLY
X e X 0 0 2 RS-11T
I 1} ~ = I = I Conventionals: 30x30
Double 0 0 Expressway: 48x48
R % = Yellow 25 ft. Freeway: 48x48
0 0 X 0 I W B 2 0
A .
é 25 ft ﬁ ﬁ 0 ﬁ 0 %
b b '
I ] i I 0 e R 0 See
Note 3 [I + [I
2 ﬁ ﬁ} 25 ft. 25 ft.
pd ] ] i? D 0 See 0
5l e Ely — E g, - nere > I 0
| S 0 Sle 1 (= Toro s 0
Y P ol g [I ol 2 See = I] [I = See Ll C [I 8 .
gl g o| 0 2| & o| 2 o |
lr,:”_u e et LUu f/:) Note 3 .8 3 g’ g Note 3 ol —4 ©
wvlw wl wn 32 o) gl 2 Cable Barrier
0 0 gl 01 g2
Equal spacing e w
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bidirectional on top
or single direction
on each side). 100’
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® Traffic
NOTES LEGEND =k Sty
I Texas Department of Transportation s”,;",’,ﬂg:’d

1. Equal spacing (100’ max), but not less Bidirectional Delineator

than 3 single directional white barrier
reflectors or delineators. On Continuos
Barrier, equal spacing (100’ max.)

DELINEATOR &
OBJECT MARKER
oM-3 PLACEMENT DETAILS

oz D & OM(6) -20

Del ineator

2. Equal spacing (100’ max), but not less
than 3 single directional yellow barrier
reflectors or delineators.

ﬁﬂﬁ\\\aﬂa@e

3. Termlncl ends require reflective sheeting FILE: domB-20. dgn o TxDOT [cks TxDOT [ons TxDOT_[exs TxDOT
provided by moqufocfurer per D &_OM (VIA) Terminal End ©Tx00T August 2015 ConT |sect 108 HIGHWAY
or a Type 3 Object Marker (OM-3)in front REVISIONS 6385 | 17 001 US 290
of the terminal end. Troffic Flow 7-20 DIST COUNTY SHEET NO.
HOU HARRIS 65
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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:

DATE:
FILE:

{ )
’ BACK PANEL (OPTIONAL)
7 i, /
Objecf marker installed
per manufacturer’s
recommendat ions.
12"
6" ‘
Y A 2 Ya" minimum; .
A 6" /
12" # Adjust to fit
24" | 1 on attenuator R
36" f{— 6" per manufacturer’s 10" ~
_ recommendation, or | | -
12+ . as directed by the | !
6" y 6 Engineer A ‘ | Variable to match width of |
,{, . exit gore sign.
6" '
", R o ]
o~
2 V4" minimum,
s \ ?
<
2
OBJECT MARKERS SMALLER THAN 3 FT A
g NOTES
1. Object Markers shall conform to the Texas MUTCD ond meet the color
and reflectivity requirement of Department Material Specification DMS 8300.
Background shall be yellow reflective sheeting (Type B or C) and Chevron
NOTES shal | be black.
%1. Spacing should be adjusted 2. Object Markers may be fabricated from adhesive backed reflective sheeting
6" to attach through center |ine applied directly to guardrail end treatment, or applied directly to an
v of drum, per attenuator end cap" as per the manufacturer’s recommendation. Direct applied
. manufacturers recommendation, sheeting shall provide a smooth surface and have no wrinkles, air
6 or as directed by the Engineer. zgsgéisapgtﬁzdoghzggfﬁb A radius at the corners is not required for
- i i ing.
6" 2: Mounting should be flush ) i i X ) )
36" 1 with top of attenuator. 3. Object Marker size may be reduced to fit smaller devices. Width of alternating
Mimimum size 96" x 24". black and yellow stripes are typically 6". Object Markers smaller than 3f+
6" may have reduced width stripes of @ minimum of 2 !/4".
6" 4. Pop rivets, screws, or nuts and bolts may be used to attach object markers
J— and reflectors. Holes, slots or other openings may be cut or drilled through
6" object markers to allow cable or other attachments.
A "
. | N 15 "R 5. Object Marker at nose of attenuator is subsidiary to the attenuator. gG E:s-;g};
- vision
L 6. See D & OM (1-4) for required barrier reflectors. ITexas Department of Transportation Standard
DELINEATOR &
» ATTENUATORS
D & OM(VIA)-20
FiLe:  domvia20.dgn o TXDOT  [eks TXDOT [owe TXDOT [ e: TXDOT
©7TxDOT  December 1989 CONT | SECT JOB HIGHWAY
l * |l * | REVISIONS 6385 | 17 001 Us 290
g:gg g:?; DIST COUNTY SHEET NO.
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SITE DESCRIPTION

EROSION AND SEDIMENT CONTROLS

PROJECT LIMITS: US 290 at Grimes Rd (0. 136 M1)

PROJECT DESCRIPTION: Replacing existing wooden structure,

ACP Over lay and Pavement Markings

MAJOR SOIL DISTURBING ACTIVITIES; _Excavation (Roadway and chsnnel),

Subgrade Widening

TOTAL PROJECT AREA: ©.35 AC

TOTAL AREA TO BE DISTURRED: 2-24 AC

WEIGHTED RUNOFF COEFFICIENT: 0. 68 (exist.)
(AFTER CONSTRUCTION): .68

EXISTING CONDITION OF SOIL & VEGETATIVE
COVER AND 7% OF EXISTING VEGETATIVE COVER:

These soils are covered with 80/ to 904

of various grasses

NAME OF RECEIVING WATERS: _cupress Creek (Segment 1009)

SOIL STABILIZATION PRACTICES:

__ TEMPORARY SEEDING
_X__ PERMANENT PLANTING, SODDING, OR SEEDING
_ X MULCHING

__ SOIL RETENTION BLANKET

__ BUFFER ZONES

_X_ PRESERVATION OF NATURAL RESOURCES

OTHER:

STRUCTURAL PRACTICES:

_X__ SILT FENCES

_____ HAY BALES

_X__ ROCK BERMS

____ DIVERSION, INTERCEPTOR, OR PERIMETER DIKES
___ DIVERSION, INTERCEPTOR, OR PERIMETER SWALES
_____ DIVERSION DIKE AND SWALE COMBINATIONS
____ PIPE SLOPE DRAINS

___ PAVED FLUMES

____ ROCK BEDDING AT CONSTRUCTION EXIT

____ TIMBER MATTING AT CONSTRUCTION EXIT
_____ CHANNEL LINERS

____ SEDIMENT TRAPS

___ SEDIMENT BASINS

___ STORM INLET SEDIMENT TRAP

___ STONE OUTLET STRUCTURES

_____ CURBS AND GUTTERS

____ STORM SEWERS

___ VELOCITY CONTROL DEVICES

____ EROSION CONTROL LOGS

OTHER:

NARRATIVE - SEQUENCE OF CONSTRUCTION (STORM WATER MANAGEMENT) ACTIVITIES: -

After the signs and barricades have been installed:

I. Install the silt fences and rock berms as directed by the engineer.

2. Maintein the silt fences and rock berms during the pro ject.

3. Remove the silt fences and rock berms on completion of work

each location.

STORM WATER MANAGEMENT:

Any devices requred to minimize sediment runoff in the

event of a storm will be placed in position before

construction begins. The storm water drainage will be

provided by the existing system already in place.
Water within the ROW will be carried by ditches

to lows i1n the road profile where 1t will outfall into the receiving waters.

Post Construction Storm Water Management

There will be no devises installed during the

construction process to control storm water

discharges that will remain after construction

operations have been completed.

OTHER EROSION AND SEDIMENT CONTROLS:

MAINTENANCE : All erosion and sediment controls will be maintained

1n good working order. [f a repair 1s necessary

1t will be done at the earliest date possible, but

no later than 7 calendar days after the surrounding

exposed ground has dried sufficiently to prevent

further damage from heavy equipment. The area

adjacent to creeks and drainageways shall have

priority followed by devices protecting storm sewer 1nlets.

INSPECTION; _All inspections will be performed by a TxDOT inspector per one of
the options bel as directed by the Area Engineer
1 At least ry 7 calendar da

2. At least every 14 days or after 0.5 inches or more of rainfall

An inspection and maintenance report should be made for each

inspection. Based on the inspection results, the controls

shal |l be revised according to the inspection report.

WASTE MATERIALS:_ Ihe dumpster used to store all waste material

will meet all state and local city solid waste

management requlations. All trash and construction

debris will be deposited in the dumpster. The dumpster

will be emptied as necessary or as required by local

requlation and the trash will be hauled to a local dump.

No construction waste material will be buried on site.

HAZARDOUS WASTE (INCLUDING SPILL REPORTING):

In the event of a spill which

may be considered hazardous, the Houston District Safety Office

shall be contacted 1mmediately at 713-802-5962.

SANITARY WASTE: All Sanitary Waste will be collected from the portable

units as necessary or as required by local regulations

by a licensed sanitary waste management contractor.

OFFSITE VEHICLE TRACKING:

_X__ HAUL ROADS DAMPENED FOR DUST CONTROL

_X_ |LOADED HAUL TRUCKS TO BE COVERED WITH TARPAULIN
_ X EXCESS DIRT ON ROAD REMOVED DAILY

__ STABILIZED CONSTRUCTION ENTRANCE

OTHER:

REMARKS: Disposel areas, stockpiles, and haul roads shall be constructed 1n a

manner that will minimize and control the sediment that may enter receiving

waterways. Disposal areas shall not be located 1n any waterway, waterbody or

streambed. Construction staging areas and vehicle maintenance areas shall be

constructed by the contractor 1n a manner which minimizes the runoff of all

pollutants. All waterways shall be cleared as soon as practical of temporary

embankments., temporary bridges. matting. falsework. piling. debris., and other

obstructions placed during construction operations that are not part of the

finished work.

lé’ Texas Department of Transportation

;:\‘."f:. SF.. T & 4}1\\ Houston District
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HEGAR RD

PI 0+10.80

BEGIN REMOV.EXIST.ACP(2")

EXIST.RIPRAP (DRY) (ROCK)

12'ROCK FILTER DAM (TY 1)

H: \WCHAO\Des i gn\Maintenance Projects\RMC\6340-62-001 Structure Repacement US 290 @ Bauer-Hockley Rd\Beata\GRIMES ROAD AT US 290 - STORM WATER POLLUTION PREVENTION PLAN LAYOUT. dgn

771572021

FILE PATH:

DATE:

BEGIN PROP.TY.D-GR HMA (SQ)}TY-C(SAC-A)PG70-22(2")
STA.0+08.07 B GRIMES RD.

BEGIN 63° SEDIMENT CONTROL FENCE

B

¢)__END SEDIMENT CONTROL FENCE

STA.5+62.00(14'LT.B GRIMES RD)

STA.6+28.00(15'LT.B GRIMES RD)

LEGEND

SEDIMENT CONTROL FENCE

ROCK FILTER DAM (TY 1)
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BEGIN 63° SEDIMENT CONTROL FENCE

STA.5+62.00(14'RT.B GRIMES RD)

12°ROCK FILTER DAM (TY 1)
STA.6+13.00 RT.B GRIMES RD

END SEDIMENT CONTROL FENCE
STA.6+28.00(15'RT.B GRIMES RD)

12°ROCK FILTER DAM (TY 1)
STA. 7+00.00 RT.B GRIMES RD

BEGIN 64° SEDIMENT CONTROL FENCE
STA.6+47.00(17'RT.B GRIMES RD)

END SEDIMENT CONTROL FENCE
STA.7+37.00(13'RT.B GRIMES RD)

STA.7+00.00 RT.B GRIMES RD DEGREE OF CURVE
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END REMOV.EXIST.ACP(2")
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END PROP.TY.D-GR HMA (5Q)
TY-C(SAC-A)PG70-22(2")
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END SEDIMENT CONTROL FENCE
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TxDOT for any purpose whatsoever.

No warranty of ony kind is mode by P "
formats or for incorrect results or domages resulting from its use.

f this stondord to other

"Texas Engineering Proctice Act”.

d by the

TxDOT assumes no responsibility for the conversion o

The use of this stondord is governe:

DISCLAIMER:

DATE
FILE

4’ minimum steel or wood posts spaced at 6’ to 8'.
Softwood posts shall be 3" minimum in diometer or nominal 2"

« an, GENERAL NOTES

Hardwood posts shall have a minimum cross section of 1.5" x 1.5" 1. Vertical tracking is required on projects where soil distributing activities have occurred
Connect the ends of the successive unless otherwise approved.
reinforcement sheets or rolls a Fosten fabric to the top strand of the wire using
minimum of 6 +imes with hog rings. ﬂhog rings or cord at a maximum spacing of 15", 2. Perform vertical trocking on slopes to temporarily stabilize soil.
M 3. Provide equipment with a track undercarriage capable of producing |inear soil impressions
Attach the wire mesh and fabric on end measuring @ minimum of 12" in length by 2" to 4" in width by 1/2" to 2" in depth.
posts using 4 evenly spoced staples
[ for wooden posts (or 4 T-Clips or 4, Do not exceed 12" between track impressions.
;»03\’ sewn vertical pockets for steel posts).
© :

5. Install continous |inear track impressions where the minimum 12"
perpendicular to the slope or direction of water flow.

length impressions are
Galvanized welded wire mesh (W.W.M.)
(12.5 GA. SWG Min.) with a maximum
opening size of 2"x 4"or Woven Mesh
(W.M. ) (See woven mesh option detail) .
Woven filter

fabric

Place 4" to 6" of fabric against the trench
side and approximently 2" across the trench
bottom in the upstreom direction.

Minimum trench size shall be 6" square.

:!’“ ¢ G\
Backfill and hand tamp. "h" R ‘b’
i £ ot o 3
1\»"
W
TEMPORARY SEDIMENT CONTROL FENCE

e 3§§E§ — —

2"
Filter fabric 3’ min. width. ‘b‘ Dozer tracks create ftrack imprints

parallel to the slope contour.
Top of Fence
_\ Backfill & hand +omp. 00° Embed posts 18° min.
FLOW or Anchor if in rock.
- — =

{
NN NN
j‘*ﬁ%ﬁﬁﬁw NN
. Qy A&&/ \A Y
= VNN

‘&\\VA\\V/\\ VANV AN\VVAW

SECTION A-A
HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL
Galvaonized hinge joint knot woven mesh (12.5 GA.SWG Min.)
requires a minimum of five horizontal wires spaced at
a maximum of 12 inches apart and all vertical wires VERTICAL TRACKING
spaced at a maximum of 12 inches apart.
;;gg;"® Design
Division
I Texas Department of Transportation Standard
SEDIMENT CONTROL FENCE USAGE GUIDEL INES TEMPORARY EROSION,
A sediment control fence may be constructed near the downstream per imeter SEDIMENT AND WATER
of a disturbed area along a contour to intercept sediment from over |and LEGEND
runoff.

A 2 year storm frequency may be used to calculate the flow rate
to be filtered.

POLLUTION CONTROL MEASURES
Sediment Control Fence
FENCE & VERTICAL TRACKING
Sediment control fence should be sized to filter a maximum flow through _@_

rate of 100 GPM/FT2. Sediment control fence is not recommended to control

EC(1)-16
erosion from a drainage area larger than 2 acres. FILE: ooite ow 00T Jo ki [ow VP Jowers LS
© TxDOT: JULY 2016 conT [secT JoB HIGHWAY
REVISIONS 6385[ 17 001 Us 290
DIST COUNTY SHEET NO.
HOU HARRIS 69




Flow Galvanized Woven Wire Mesh
(for Types 2 & 3)

Excavation (If shown on

— .- construction drawings)
// =
0 Unconcentrated
_— // Sheet Flow

Width for payment

— Léngth for payment embankment NN NN
i S — - N
— /// = '1."
- Toe of slope
I
_— _— SEE NOTE 6
— -
—_— /
ﬁ\x Shc;lne rpgy ?tle used for
er veloc OwWS.
(See "V Shape Plan View below FILTER DAM AT CHANNEL SECTIONS
1 4 win FILTER DAM AT SEDIMENT TRAP @D OR —<@F0—— OR —@FDD——
[ ——
A s [ ——&—OR GENERAL NOTES
o N/ ” : Notive rock or other 1. [f shown on the plans or directed by the Engineer, filter dams should
) 72 - suitable material be placed near the toe of slopes where erosion is anticipated, upstream

Width for Payment ond/or downstream ot drainage structures, ond in roadway ditches and

Optional Sandbogs FILTER DAM AT TOE OF SLOPE

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

DATE
FILE:

channels to collect sediment.

(See Usage 2° Min

Guidel ines) Level Crested Weir . . Lo
‘ C <t— 2 2. Materials (aggregate, wire mesh, sandbags, etc.) shall be as indicated
4 Il_ by the specificotion for "Rock Filter Doms for Erosion ond Sedimentation
\ ) " Min. Control™".

3. The rock filter dom dimensions shall be as indicaoted on the SW3P plaons.

<—Ditch Flow

4, Side slopes should be 2:1 or flatter. Dams within the safety zone shall

3:1 Mox. ‘ 3:1 Max. > W P! have sideslopes of 6:1 or flatter.
> = < RPN DI IR . .
N 4" Min 5. Maintain a minimum of 1’ between top of rock filter dom weir and top of
/\‘/ C <t L= ¥in. embankment for filter doms at sediment traps.
‘ PROF ILE 6. Filter dams should be embedded a minimum of 4" into existing ground.

7. The sediment trap for ponding of sediment laden runoff shall be of the
‘ dimensions shown on the plans.

‘ w 8. Rock filter dam types 2 & 3 shall be secured with 20 gauge galvanized
PLAN VIEW Galvanized woven 2 Min. woven wire mesh with 1" diometer hexagonal openings. The oaggregate shall
- wire mesh be placed on the mesh to the height & slopes specified.
(for Types 2 & 3) The mesh shall be folded at the upstream side over the aggregate and
tightly secured to itself on the downstreom side using wire ties or

e See Note 4 hog rings. For in streom use, the mesh should be secured or stoked to the
TN '
AT 2 stream bed prior to aggregate placement.
SILLAKKEES = "
B ::::::&:::::2:92&&»‘ B 1 Types 1 & 2 = 18
s Open graded Type 3 = 36" 9. Sack Gabions should be staked down with ¥ " dia. rebor staokes, and have a
\ rock double-twisted hexagonal weave with a nominal mesh opening of 2 %" x 3 V4"
A X1 o I TP N e 10. Flow outlet should be onto a stabilized area (vegetation, rock, efc.).
‘ 3" Dia. _4" Min. 11. The guic_iel ines shown hereon are suggestions only and may be modified by
. ‘*_ Rebar Stakes SECTION C-C the Engineer.
irection =2
of Flow PLAN SHEET LEGEND
| Tl REETTRHIRKY .
R e ROCK FILTER DAM USAGE GUIDEL INES Type 1 Rock Filter Dom
B s W . :
A N s NN Rock Filter Doms should be constructed downstream from disturbed areas T 2 Rock Fil+ D @
/\(I WU to intercept sediment from overland runoff and/or concentrated flow. ype ock Filter Dam ‘
The dams should be sized to filter a maximum flow through rate of 60 .
SECTION B-B GPM/FT2 of cross sectional area. A 2 year storm frequency may be used Type 3 Rock Filter Dam -
PLAN VIEW o=r VR 2> to calculote the flow rate.

Type 4 Rock Filter Dam

Type 1 (18" high with no wire mesh) (3" to ©" oggregate): Type 1 may be

3, 6 or 9 used at the toe of slopes, around inlets, in small ditches, ond at dike or E/A%@ Desi
swale outlets. This type of dom is recommended to control erosion from a Dﬁﬁﬁ{,’n
Galvanized Steel Galvanized Steel drainage area of 5 acres or less. Type | may not be used in concentrated iT@x@g Department of Transportation Standard
Wire Mesh A Wire Mesh high velocity flows (approximently 8 Ft/Sec or more} in which aggregate

wash out may occur. Saondbags may be used at the embedded foundation
(4" deep min.) for better filtering efficiency of low flows if called for TEMPORARY EROSION’

on the plans or directed by the Engineer. SEDIMENT AND WATER
Type 2 (18" high with wire mesh) (3" to 6" aggregate): Type 2 may be POLLUT ION CONTROL MEASURES

Dia. used in ditches and ot dike or swale outlets.
ROCK FILTER DAMS

Type 3 (36" high with wire mesh) (4" to 8" qggregate): Type 3 may be used

in stream flow and should be secured to the stream bed. EC (2) ] 6
Type 4 (Sack ngiOﬂS) (3" to 6" qggr(_egc'te): Type 4 May be used in difches FILE: ec216 DN: TXDOT ‘CK:KM ‘DW: VP ‘DN/CK: LS
and smal ler channels to form an erosion control dam.

© TxDOT: JULY 2016 CONT |SECT JoB HIGHWAY

TYPE 4 (SACK GABIONS) SECTION A-A REVISIONS 6385 17 001 Us 290

Type 5: Provide rock filter dams as shown on plans.
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TYPE OF WORK

ITEMS AND REQUIREMENTS FOR EACH TYPE OF WORK

PERMANENTRTEMPORARY

SODDING ¥ seeping | SEEDING

Reference Item 161,
Streets ond Bridges 2014 for specifications, dimensions,

162, 164, 166, 168 of the Texas Standard Specifications for Construction and Maintenonce of Highways,
volumes and measurements that are not shown. Use lotest Houston District,

Special Provisions for those items indicated.

V4

161-6017 COMPOST MANUF TOPSOIL
(BIP) (4™) SY

APPLICATION RATE
Item 161.2.1. Compost Manufactured Topsoil (CMT)

Item 161.2. Materials.

Submit quality control (QC)} documentation to fthe Engineer. Compost
producer’s STA certification must be dated to meet STA reguirements
(certification must be within 30 or 90 days per STA requirements). Lab
analysis performed by an STA-certified lab must be dated within 30 days
before delivery of the compost

162-6002 BLOCK SODDING SY

GRASS SPECIES

Item 162.2. Materials.
Common Bermuda (Cynodon Dactylon)

Item 162.2.1. Block Sod

Use block palletized or roll type sod.

REMOVE PLASTIC BACKING FROM ROLL TYPE SOD. .
Place sod within 48 hours of delivery to site. No exceptions
Place sod with joints alternating on each row to prevent
continuous joint |ines. Peg sod as needed with wood pegs to
hold sod in place. Pegging sod is subsidiary fto Item 162

164-606 PLANTING
DRILL SEEDING (PERM) (WARM OR COOL) SY MONTH -EED MIX
March, April, |Hulled - Bermudmgross (Cynodon dacty lon) - 40.0 Ibs PLS/acre
[fem 164.1. Descripfion X . May, June, Foxtail Millet (Setaria italica) - 34.0 Ibs PLS/acre
Provide and insfall seeding as shown on Disfrict Standard July, August, | Green Sprangletop (Leptochloa dubia) - 4.0 Ibs PLS/acre
September, Sideoats Grama (Bouteloua curtipendula) - 3.2 lbs PLS/acre
October Little Bluestem (Schizachyrium scoparium) - 1.4 Ibs PLS/acre
164-6052 November Unhulled - Bermudagrass (Cynodon dactylon)- 40.0 Ibs PLS/acre
’ Oats (Avena sativa) - 72.0 Ibs PLS/acre
BROADCAST SEED(PERM) (SPECIAL MIX) SY DJchmeumerem Green Sprangletop (Leptochloa dubia) - 4.0 Ibs PLS/acre
[tem 164.1. Descripfion . . Februcgu Sideocats Grama (Bouteloua curtipendula) - 3.2 Ibs PLS/acre
Provide and install seeding as shown on District Standard I Little Bluestem (Schizachyrium scoparium) - 1.4 Ibs PLS/accre
PLANTING
164-6031 MONTH SEED MIX
J DRILL SEED(TEMP) (WARM OR COOL) SY Varoh, AprT]
Item 164.1. Descripfion . . Moy; Jume,,
Provide and install seeding as shown on Disfrict Standard July, August, |Foxtail Millet (Setaria italica) - 34.0 Ibs PLS/acre
September,
October
BROADCAST SEED(TEMP) (WARM) SY Novend
ovember,
. December, Oats (Avena sativa - 72.0 Ibs PLS/acre
Item 164.1. Description January,
Provide and install seeding as shown on District Standard February,

PLS (Pure Live Seed)
Provide documentation of PLS requirements per Item 164.2.1.

CONSTRUCTION.,

Cultivate the area to a depth of 4 inches before placing the

seed unless otherwise directed. When performing permanent seeding after
an established temporary seeding, cultivate the seedbed to a depth of

4 inches or mow the area before placement of the permanent seed. Plant
the seed and place the straw or hay mulch after the area has been
completed to Iines and grades as shown on fthe plans

Drill Seeding. Plant seed or seed mixture uniformly over fhe area shown
on the plans at a depth of 1/4 to 1/3 inch using a cultipacker (turfgrass)
type seeder. Plant seed along fthe contour of the slopes

Use broadcast seeding method where site conditions prevent drill seeding
method.

Broadcast Seeding. Distribute the dry seed or dry seed mixture uniformly
over fhe areas shown on the plans using hand or mechanical disfribution
on top of soil.

162-6003 STRAW OR HAY MULCH SY

APPLICATION RATE

Immediately affter planting the seed or seed mixture,
uniformly over the seeded area

apply sfraw or hay mulch
Apply straw or hay mulch at 2 fons per acre.
Use tacking agent with straw or hay mulch as described on this sheet

Use straw or hay mulch in conformance with Article 162.2.5, "Mulch."

Use biodegradable ftacking agents only applied at a rate in accordance

with manufacturer’s recommendations.

Use the following products or an approved equadl (see naote this sheet):
Conweb/Contac Guar Gum, Profile Products Corporation, (307) 655-9565
Raomtec/Procol/Viscol Guar Gum, Ramtec Corporation, (800) 366-1180

166-6001 FERTILIZER AC

Item 166.2. Materials
Use fertilizer as shown on District Standard

APPLICATION RATE

Deliver and evenly distribute fertilizer at a rate of 4000 Ibs/acre

Use a NON-CHEMICAL fertilizer which meets all fthe following criteria:
(1) BRAND NAME must be registered with the Texas State Chemist as a
commercial fertilizer.
(2) Meets USEPA guidelines for unrestricted use
(3) Derived from biological sources such as, but not |imited to:
sewage sludge, manures, vegetation, etc.
(4) In granular form and essentially dust free.
Submit proof of registration and nutrient source fTo Engineer.
Use the following products or an approved equal (see note this sheet):
Sigma, SIGMA AgriScience, 281-851-6749
Sustanite-standard grade, Automation Nation, Inc., 713-675-4999
Mi lorganite, MMSD, B800-287-9645
Agricultural Organic P/L, Ag Org, INC., 713-523-4396

168-6001 VEGETATIVE WATERING MG

6000 gal lons/acre

per working day X

APPLICATION RATE
Item 168.3 Construction

20 consecutive
working days

= 120,000 gallons fotal/acre

Begin watering immediately after installation of seed or sod.

Replace, fertilize, and water any seed or sod in poor condition due to the
failure fto apply the specified amount of water within the time allowed at
no expense to fthe Department.

SEQUENCE OF

WORK

BLOCK SOD

PERMANENT SEEDING

TEMPORARY SEEDING

1. FERTILIZER

2, CULTIVATE SOIL
3. 50D

4, VEGETATIVE WATER

1. FERTILIZER

ING 4, PERMANENT SEEDING
5, STRAW OR HAY MULCH
6. VEGETATIVE WATERING

(ITEM T62.3) 2, COMPOST MANUFACTURED TOPSOIL
3., CULTIVATE SOIL (ITEMS 164.3 AND 161.3.1)

1. FERTILIZER

3. TEMPORARY SEEDING
4, STRAW OR HAY MULCH
5, VEGETATIVE WATERING

2., CULTIVATE SOIL (PER ITEM 1064.

3)

& Texas Department of Transportation
©zond HOUSTON DISTRICT

FERTILIZER, SEED, SOD,
STRAW, COMPOST, AND WATER
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