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Project Number: RMC 6463-18-001

County: HARRIS

GENERAL NOTES
Contact information for the project follows:
Reginald Phipps, Maintenance Section Supervisor

Phone: (281) 319-6464
Email: reginald.phipps@txdot.gov

Roger Lopez, P.E.
Phone: (281) 319-6410
Email: roger.lopez@txdot.gov

Submit any questions about this project via the Letting Pre-Bid Q&A web page located at:

https://tableau.txdot.gov/views/ProjectInformationDashboard/NoticetoContractors

All contractor questions will be reviewed by the Engineer. All questions and any corresponding responses
that are generated will be posted through the same Letting Pre-Bid Q&A web page.

The Letting Pre-Bid Q&A web page for each project can be accessed by scrolling or filtering the dashboard
using the controls on the left side to navigate to the project. Hover over the blue hyperlink of the project to
view the Q&A and click on the link in the window that pops up.

All work will be scheduled and directed by, and request for payment addressed to:

Reginald Phipps, Maintenance Section Supervisor
North Harris Maintenance Office

16803 Eastex Freeway

Humble, Texas 77347

(281) 319-6464

This is a Routine Maintenance Non-Site-Specific callout contract.

This project will be on an “AS NEEDED” basis. Upon receipt of a Work Order (W/O), contractor shall
complete no less than one location per day. For example, if the W/O is for five (5) locations, the entire
work order should be completed in no more than five (5) days.

Work orders will be issued for no less than $1000.00 per day.
Night work and weekend work may be required.

For regular work orders, contractor shall begin work within 48 hours of notification and shall have material
on hand for regular work orders. For emergency calls, contractor shall begin work within 3 hours of
notification and shall have material on hand for emergency calls.

Control: 6463-18-001 SHEET 3

Highway: SH 249, etc.

Procure permits and licenses, which are to be issued by the City, County, or Municipal Utility District.
Plan and execute all work in a neat manner. Perform work on as-needed basis where directed.

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 Department will determine the exact location of a day’s work.
Notify the Department by 7:30 am, when scheduled work is cancelled for any reason.

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 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.

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
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Tricycle Type Truck Type - 4 Wheel

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.

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 HOU-
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.

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.

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.

Control: 6463-18-001 SHEET 3 A
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Item 7: Legal Relations and Responsibilities

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 will submit it to the USACE. Assume responsibility for the
requested revisions, in coordination with the Department’s District Environmental Section.

If the work is on or in the vicinity of an at-grade railroad crossing, involves incidental work on railroad right
of way, or involves construction of a railroad grade separation structure, notify the railroad company’s
Division Engineer and the Department’s Project Engineer at least 30 days before performing any work on
the railroad right of way and make arrangements for railroad flaggers unless otherwise shown in the
contract. Obtain the required Railroad Right of Entry Permit from the railroad company. Payment of
applicable permit fees is the responsibility of the Contractor. Acquiring the Railroad Right of Entry Permit
is a lengthy process, allow sufficient time for this.

This project is on a hurricane evacuation route. Provide at the pre-construction meeting a written plan
outlining procedures to suspend work, secure the job site, and safely handle traffic through and across the
project in the event of a hurricane evacuation.

During the hurricane season (June 1 through November 30), do not close any travel lanes except when the
Contractor can demonstrate that he/she can provide labor, equipment, material, a work plan, and quality of
work to satisfactorily return all lanes to an open, all-weather travel surface within 3 days of receiving
written or verbal notice but no later than 3 days before the predicted hurricane landfall. Construction of
temporary lanes to an all-weather surface will be paid for in accordance with Article 9.7, “Payment for
Extra Work and Force Account Method.”

In addition to lane closures, cease work 3 days before the predicted hurricane landfall on or near the
roadway that adversely impacts the flow of traffic and reduces the capacity of the highway during an
evacuation. Vehicles of the Contractor, subcontractors, or material suppliers will not be allowed to enter or
exit the traffic stream, including those for the purpose of material hauling and delivery, and mobilization or
demobilization of equipment. When directed, this prohibition will include a reasonable time period for the
evacuees to return to their point of origin.

No significant traffic generator events identified.

Item 8: Prosecution and Progress

Working days will be computed and charged based on a calendar day basis in accordance with Section
8.3.1.5.



DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

Project Number: RMC 6463-18-001

County: HARRIS

The Lane Closure Assessment Fee is shown in the following table. This fee applies to the Contractor for
closures or obstructions that overlap into restricted hour traffic for each hour or portion thereof, per lane,
regardless of the length of lane closure or obstruction. For Restricted Hours subject to Lane Assessment Fee
refer to the Item, “Barricades, Signs, and Traffic Handling.”

Lane Closure Assessment Fee Table

ROADWAYS LIMITS MLNS FEE FRTG/SERV. FEE
US 59 BW 8 to Montgomery C/L 147,150 | $3,500 | 47,020 $1,000
BW 8 SH 249 to US 90 288,010 | $7,000 | 24,620 $500
SH 249 IH 45 to Montgomery C/L 121,894 | $3,000 | 58,050 $1,000
BS 249B Holderrieth to Brown Road 25,225 $500 N/A

FM 1960 SH 249 to Lee Rd. 68,000 | $1,500 | N/A

FM 2920 0.2 miles W. of TH 45 to IH 45 58,000 | $1,000 | N/A

FM 525 IH 45 to US 59 13,200 $300 | N/A

FM 2100 US 90 to Montgomery C/L 27,000 | $500 | N/A

FM 2978 FM 2920 to Montgomery C/L 16,000 | $400 | N/A

LP 494 McClellan Rd to Montgomery C/L | 10,400 | $300 N/A

BF 1960 A | Lee Road to 1960 East 21,000 $500 N/A

Montgomery/Harris County Line

FM 1485 o Plum Grove Road 5,600 $200 | N/A
IH 45 IH-610 to Montgomery C/L 135,764 | $3,000 | 36,727 $500
FM 526 US-90 to Church St. 22,874 $500 N/A
FM 1942 | US-90 to ' Mile of the C/L 9,905 |  $200 | N/A
SLP 8 North of Old US-90 to South of TH-10 4,376 $100 | N/A
US90/BU90 | TH-610 to Kennings Rd. 4221 $100 | 5,981 $200
New US-90 | 1-10 to the C/L/Cedar Bayou 15266 |  $400 | 12,185 $300
IH 45 IH 610 to the Montg. C/L 277,163 | $6,500 | 38 642 $500

Item 104: Removing Concrete

Removing concrete curb is paid as a separate bid item if the existing pavement on which it rests is not
removed at the same time.

This item is intended to coincide with Item 432 “Riprap” and Item 770 “Guard Fence Repair” for the
removal of the existing riprap mow strip in damaged guardrail location(s) and to install the 18 x 18” block
outs.

Item 432: Riprap

Control: 6463-18-001 SHEET 3 B
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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 500: Mobilization

This contract consists of Call-out Mobilization for routine work and Emergency Mobilization for any
emergency or unexpected work.

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.”

Erect temporary signs when exit ramps are closed or moved to new locations during construction.

Before detouring traffic onto the mainlane shoulders, remove dirt, debris, vegetation, and other deleterious
material from the surface of the shoulders. Appropriately sign the detour in an approved manner. This
work is subsidiary to the various bid items.

Coordinate and schedule the work with the appropriate Metro representative if requiring access to the High
Occupancy Vehicle lanes.

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.

Replace the overhead signs, informational signs, and exit signs to be removed, with temporary signs
providing the correct information to the traveling public. Size the replacement signs and include them in the
traffic control plan.

Do not mount signs on drums or barricades, except those listed in the latest Barricades and Construction
standard sheets.
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Use traffic cones for daytime work only. Replace the cones with plastic drums during nighttime hours.
Do not reduce the existing number of lanes open to traffic except as shown on the following time schedule:
One Lane Closure (Frontage Roads)

IH 69, SL 8, SH 249, BS 249B, FM 1960, FM 2920, FM 525, FM 2100, FM 2978, SP 494, BF 1960A, FM
1485 (No restrictions), FM 526, FM 1942, US 90, BU 90, US 90, IH 45

Day Daytime Closure Nighttime Closure Restricted Hours
Hours Hours Subject to Lane
Assessment Fee
Monday 12:00 AM - 5:00 AM
Through None 5:00 AM - 10:00 PM
Sunday 10:00 PM - 12:00 AM

Weekend One/Two Lane Closure (Frontage Roads)

IH 69, SL 8, SH 249, BS 249B, FM 1960, FM 2920, FM 525, FM 2100, FM 2978, SP 494, BF 1960A, FM
1485 (No restrictions), FM 526, FM 1942, US 90, BU 90, US 90, IH 45

Day Daytime Closure Nighttime Closure Restricted Hours
Hours Hours Subject to Lane
Assessment Fee
Monday 12:00 AM - 5:00 AM 5:00 AM - 9:00AM
Through 9:00 AM - 3:00 PM
Friday 7:00 PM - 12:00 AM 3:00 PM - 7:00 PM

Two Lane Closure (Frontage Roads)
IH 69, SL 8, SH 249, BS 249B, FM 1960, FM 2920, FM 525, FM 2100, FM 2978, SP 494, BF 1960A, FM
1485 (No restrictions), FM 526, FM 1942, US 90, BU 90, US 90, IH 45

Day Daytime Closure Nighttime Closure Restricted Hours
Hours Hours Subject to Lane
Assessment Fee
Saturday 12:00 AM - 11:00 AM
Through None 11:00 AM - 8:00 PM
Sunday 8:00 PM - 12:00 AM

Weekend One/Two Lane Closure (Mainlanes, Connectors, Ramps)
IH 69, SL 8, SH 249, BS 249B, FM 1960, FM 2920, FM 525, FM 2100, FM 2978, SP 494, BF 1960A, FM
1485 (No restrictions), FM 526, FM 1942, US 90, BU 90, US 90, IH 45

Day Daytime Closure Nighttime Closure Restricted Hours
Hours Hours Subject to Lane
Assessment Fee
Monday 12:00 AM - 5:00 AM
Through None 5:00 AM - 9:00 PM
Friday 9:00 PM - 12:00 AM

One/Two or More Lane Closure (Mainlanes, Connectors, Ramps)

IH 69, SL 8, SH 249, BS 249B, FM 1960, FM 2920, FM 525, FM 2100, FM 2978, SP 494, BF 1960A, FM
1485 (No restrictions), FM 526, FM 1942, US 90, BU 90, US 90, IH 45

Day Daytime Closure Nighttime Closure Restricted Hours
Hours Hours Subject to Lane
Assessment Fee
Saturday 12:00 AM - 10:00 AM
Through None 10:00 AM - 9:00 PM
Sunday 9:00 PM - 12:00 AM

Day Daytime Closure Nighttime Closure Restricted Hours
Hours Hours Subject to Lane
Assessment Fee
Monday 12:00 AM - 5:00 AM 5:00 AM - 9:00 PM
Through None
Friday 9:00 PM - 12:00 AM

Full Closure of Highway Facility (Mainlanes, Frontage Roads, Connectors, Ramps)

IH 69, SL 8, SH 249, BS 249B, FM 1960, FM 2920, FM 525, FM 2100, FM 2978, SP 494, BF 1960A, FM
1485 (No restrictions), FM 526, FM 1942, US 90, BU 90, US 90, IH 45

The above times are approved for the traffic control conditions listed. The Area Engineer may approve
other closure times if traffic counts warrant. The Area Engineer may reduce the above times for special
events.

Law enforcement assistance will be required for this project and is expected to be required for major traffic
control changes and lane closures. Coordinate with local law enforcement and arrange for law enforcement
as directed or agreed by the Engineer. Before payment will be made, complete the “Daily Report on Law
Enforcement Force Account Work™ (Form 318), provided by the Department and submit daily invoices that
agree with this form for any day during the month in which approved services were provided.

Provide full-time, off-duty, uniformed, certified peace officers, as part of traffic control operations. The
peace officers must be able to show proof of certification by the Texas Commission on Law Enforcement
Officers Standards. The cost of the officers is paid for on a force account basis.
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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.

All lane closures are considered subsidiary to various bid items.

All work and materials furnished with this item are subsidiary to the pertinent bid items except:
Emergency lane closures payable under Item 500 6034

Portable changeable message boards payable under Item 6001 6001

Truck mounted attenuators payable under Item 6185 6002

Law enforcement personnel payable under force account

Item 512: Portable Concrete Traffic Barrier

Transport Low Profile Concrete Barriers (LPCB) used for traffic handling from the Department stockpile
located on the north side of IH 610 at 5932 Long Drive.

Where required by the Engineer, provide anchor pins for Type 2 Low Profile Concrete Barriers (LPCB) as
shown on the current LPCB standard. Anchor pins are subsidiary to the Low-Profile Concrete Barrier.

After completing the project, return Low Profile Concrete Barriers (LPCB) used for traffic handling, to the
Department stockpile located on the north side of IH 610 at Long Drive. After completing the project,
return the associated LPCB connecting hardware to the area office or as directed.

Portable Traffic Barriers (PTB) are to be picked up and dropped off at 5220 Cedar Crest St.
Item 529: Concrete Curb, Gutter, and Combined Curb and Gutter
An air-entraining admixture is not required.

For concrete curbs, use Grade 7 aggregate conforming to Section 421.2.6 of the Item, “Hydraulic Cement
Concrete.”

Control: 6463-18-001 SHEET 3 D
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For driveways and turnouts, coarse aggregate Grade No. 3 through No. 8 conforming to the gradation
requirements specified in the Item, “Hydraulic Cement Concrete” will be permitted.

For reinforcing steel in sidewalks and pedestrian ramps, use No. 4 bars at a maximum 18 in. spacing center-
to-center in both directions.

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 II 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).

The standards listed below shall only be used for the repair of existing MBGEF’s that are less than 25%
damaged. These standards below shall not be used with the installation of new devices.

GF(31)(MS)-17, MBGF(SR)-11, MBGF(TR)-11, GF(31)(TL2)-11, GF(13)(T101)-13
Item 542: Removing Metal Beam Guard Fence

Remove and assume ownership of unsalvageable metal beam guard fence rail elements and posts. Transport
and store any functional, salvageable rail elements, including steel posts, which are not reused in this
project, to the Department stockpile located at 16803 Eastex Fwy. Humble, TX 77396.

Replace removed wood posts which are unusable because of damage by the Contractor, at no expense to the
Department.

Item 545: Crash Cushion Attenuators

After completing the project, return remaining unused crash cushion attenuators units to the Area Office
Maintenance yard or as directed, at no cost to the Department.
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A MASH compliant crash cushion attenuator is required for every temporary and permanent installation.

Items 545-6001 and 545-6010 are intended for a new location where a Crash Cushion Attenuator (CCA)
doesn’t exist.

Item 738: Cleaning and Sweeping Highways
This item only applies to Cleaning and Sweeping (Handwork) as directed.

On all sweeping operations where the Contractor's personnel, vehicles and/or equipment are exposed to
direct traffic, TMA with arrow boards will be required as shadow vehicles.

Debris is defined as trash, garbage or refuse and includes but is not limited to all scrap tires, rubber products
(including whole tires), rags, paper, wood, glass, mattresses, scrap metals, furniture and auto parts. Remove
all debris from the designated areas to the satisfaction of the Engineer. Debris removal is incidental to Item
738 Cleaning and Sweeping Highways.

The Handwork areas include bull pens, cross walks, islands, slopes, U-turns, drain slots, concrete flumes,
and riprap and other areas as directed.

Item 770: Guard Fence Repair

Painting for timber posts will not be required for this project.

Furnish and install wood blocks between the rail elements and timber posts as detailed in the plans. These
blocks will not be paid for directly but will be considered incidental to this item.

All new holes for guard rail connections to any concrete structure (wingwalls, CTB, etc.) which require
drilling will be considered subsidiary to the various bid items. This will include holes required when rising
or upgrading guardrail.

For purposes of guardrail post replacement, a mowing strip is considered a foundation. When replacing
posts; replace a damaged mow strip with a matching new one. Supply all materials used to repair mow
strips. Mow strip repair requires repairing the leave out as shown on the plans. This work is subsidiary to
the various bid items.

Furnish a welding unit and a cutting torch, with competent operators, each day of work.

Begin work on damaged guardrail and/or fence within 48 hours of notification and continuously prosecute
to complete the work. For emergency conditions, mobilize within 6 hours of notification. Provided the
work is available and weather permitting, satisfactory prosecution of the work will be based on each crew
placing not less than 20 posts and 250 feet of railing or fence in any one-day’s period.

If, in the opinion of the Engineer, a terminal anchor post is beyond repair, replace the entire terminal anchor
in accordance with the standard detail sheet.

Control: 6463-18-001 SHEET 3 E
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Replacement of guardrail block outs and toenailing of block outs will be subsidiary to the various items.
After guardrail repair is complete, repair all galvanized part s on which the galvanizing has become
scratched, chipped, or otherwise damaged. Repair galvanizing in accordance with Item 445.3.5.1.1 (Zinc-
Based Solders) and 445.3.5.2 (Repair Processes). The work is subsidiary to the various bid items of the
contract.

When directed, replace all components of an entire section of guard fence (i.e. rail elements, posts, guardrail
end treatments, etc.) from end to end in accordance with the most current standards. This work will be paid
for under the applicable bid items under Item 770. Removal of existing guard fence components shall be
considered subsidiary to the various bid items.

Verify degree of radius for all radius rail prior to repair.

Repair Rail Element W-Beam (770-6001), Repair Rail Element (Thrie-Beam) (770-6002). Repair Rail
FElement (Thrie-BM Trans to W-BM) (770-6003)

If only W-Beam portion of a T101 bridge rail is damaged, repair the W-Beam in accordance with this item.
This repair will be paid for as Item 770-6001, “Repair Rail Element (W-Beam).”

When repairing rail element attached to a concrete bridge rail, remove expansion anchors and drill holes (to
provide a snug fit for 7/8-inch diameter bolts) completely through the parapet wall with a masonry bit or
core drill. Do not use percussion drilling in concrete walls. Mount guardrail to the parapet wall with 7/8-
inch diameter bolts that extend completely through the parapet wall. This work is subsidiary to this Item.

Supply and install terminal connectors as necessary. This work is subsidiary to the installation of the
guardrail.

Remove/Replace Timber/Steel Post without Concrete Foundation (770-6010)

When Timer or steel Posts are encountered in Riprap without an existing blockout the contractor will
remove existing post, saw cut a 18” X 18” square hole and replace post, backfill and compact with suitable
material to the lower edge of the riprap and rill area between post and riprap with grout. Perform all grout
work on the same day as repairs. This work will be paid with Item “Remove/Replace Timber/Steel Post
without Concrete Foundation.”

Realignment of Posts (770-6017)

Do not damage existing posts when realigning posts. Drill new post holes and reset existing posts as
directed. Perform all grout work on the same day as repairs.

If an SGT post must be realigned, removal and resetting of a steel tube will be necessary to complete the
realignment of the post. This removal and resetting of the steel tube will be subsidiary to this item.
Concrete/grout work may be necessary to perform the realignment of posts. This concrete/grout work will
be subsidiary to this item. Perform all grout work on the same day as repairs. Work for Item 770-6017
“Realign Posts” may include posts where the guardrail is not damaged.
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Project Number: RMC 6463-18-001

County: HARRIS

When the Engineer determines that removal of undamaged guardrail is necessary in order to achieve proper
realignment of posts or rail, additional payment for removal of the existing rail and reinstalling the existing
rail will be paid for by Item 770-6008 “Realign Existing Rail.” Additional payment will not be made for
removal of the existing rail and reinstalling the existing rail when the Engineer has not directed such work.

NOTE: When repairing or replacing SGT items, contractor shall use the following MASH compliant
components:

SGT (10S) 31-16 SGT (SOFTSTOP) (Steel Post)

SGT (118) 31-18 SGT (MAX TENSION) (Steel Post)

SGT (128) 31-18 SGT (MSKT) (Steel Post)

SGT (13S) 31-18 SGT (MSKT) (Steel Post) (RETROFIT-SYSTEM)
SGT (14W) 31-18 SGT (MSKT) (Wood Post) (RETROFIT-SYSTEM)

Remove Guardrail End Treatment/Replace with SGT (770-6027)

Removal of the existing Terminal Anchor Section and/or the existing guardrail end treatment will be
considered subsidiary to this item.

Replace SGT Impact Head (770-6028)

This item is intended for removal of a damaged SGT impact head and replacement with a new impact head.

Replace SGT Post (770-6022)

The replacement of a SGT post may include replacement of the soil tube. The replacement of the soil tube
is subsidiary to the replacement of the SGT post.

Remove and Reset SGT Impact Head (770-6029)

This item is intended for removal and reinstallation of the impact head when a collision has caused the
impact head to be moved out of its required position and the impact head is not damaged. Remove damaged
guardrail from the impact head as recommended by the manufacturer.

Object markers will be incidental to the various bid items.

Provided the work is available and weather permitting, satisfactory prosecution of the work will be based on
each crew placing not less than 20 posts and 250 feet of railing or fence in any one day’s period.

If in the opinion of the Engineer, a terminal anchor post is beyond repair, replace the entire terminal anchor
in accordance with the standard detail sheet.

Removing and replacing reusable items for the Contractor's convenience will not be paid for directly but
will be incidental to the various bid items. An example is when an undamaged section of rail is removed
from the post and set on the ground in order to make a repair to damaged post or another damaged item. In
this case the rail is not damaged and is to be reused at this same location; therefore, it will not be paid for
because no repair was done to the rail.

Control: 6463-18-001 SHEET3 F

Highway: SH 249, etc.

When repairing damaged rail in the center median, repairing and/ or replacing (6") channel rail will not be
paid for directly, but will be considered incidental to the various bid items.

Item 774: Attenuator Repair
Make repairs and installations in accordance with the manufacturer’s instructions and recommendations.

For the bid Item “REPAIR REACT (MISC HARDWARE),” payment is by the each and consists of
supplying one or all of the following miscellaneous hardware per one unit repaired:

Channel Stake

Front Anchor Pin

Slotted Washer Plate

Chain

Cable Strap

Side Cable Anchor Plate

Cable Wedge

Cable

Folded Transition Plate
Transition Plate with W-Beam Connector
Cylinder Strut

Rail Guide

Monorail End Cap

Anchor

Bolts, Nuts, Washers, Studs, etc.

The repairs of the diaphragms and cylinders have separate bid items.
Object markers will be incidental to the various bid items.

Provided the work is available and weather permitting, satisfactory prosecution of the work will be based on
each crew placing not less than 20 posts and 250 feet of railing or fence in any one day’s period.

If in the opinion of the Engineer, a terminal anchor post is beyond repair, replace the entire terminal anchor
in accordance with the standard detail sheet.

Removing and replacing reusable items for the Contractor's convenience will not be paid for directly but
will be incidental to the various bid items. An example is when an undamaged section of rail is removed
from the post and set on the ground in order to make a repair to damaged post or another damaged item. In
this case the rail is not damaged and is to be reused at this same location; therefore, it will not be paid for
because no repair was done to the rail.

When repairing damaged rail in the center median, repairing and/ or replacing (6") channel rail will not be
paid for directly, but will be considered incidental to the various bid items.



DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

Project Number: RMC 6463-18-001 Control: 6463-18-001 SHEET 3 G

County: HARRIS Highway: SH 249, etc.

Items 774-6004 and 774-6046 are intended for removal of a damaged or existing Crash Cushion
Attenuator (CAA) to be replaced with a Smart Cushion Narrow/Wide.

Item 6185: Truck Mounted Attenuator (TMA) and Trailer Attenuator (TA)

A shadow vehicle with Truck Mounted Attenuators (TMA) is required as shown on the appropriate Traffic
Control Plan (TCP) sheets. Truck Mounted Attenuators must meet the requirements of the Compliant Work
Zone Traffic Control Device List.

Level 3 Compliant TMAs are required for this project.

Do not use Trailer Attenuators for this project.

Use shadow vehicles with Truck Mounted Attenuators (TMA) for lane and shoulder closures.

A total of one (1) shadow vehicle with a TMA is required for the work with the exception Pavement
Marking Operations. The Contractor is responsible for determining if one of more of these operations will
be ongoing at the same time to determine the total number of TMAs needed on the project.

In addition to the shadow vehicles with TMAs that are specified as being required on the TCP layout sheets
for this project, provide additional shadow vehicles with TMAs as shown on the TCP Standard sheets. The
Contractor is responsible for determining if one or more of these operations will be ongoing at the same
time to determine the total number of TMAs needed on the project.
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Texas
Department
of Transportation

®

CONTROLLING PROJECT ID 6463-18-001

Estimate & Quantity Sheet

DISTRICT Houston
HIGHWAY SH0249

CONTROL SECTION JOB 6463-18-001
PROJECT ID A00207092
COUNTY Harris TOTAL EST. -ll—:cl)l\}-ﬁll_-
HIGHWAY SH0249
ALT BID CODE DESCRIPTION UNIT EST. FINAL
104-6054 REMOVING CONCRETE(MOW STRIP) LF 25.000 25.000
429-6007 CONC STR REPAIR (VERTICAL & OVERHEAD) SF 50.000 50.000
429-6009 CONC STR REPAIR (STANDARD) SF 50.000 50.000
432-6045 RIPRAP (MOW STRIP)(4 IN) cY 10.000 10.000
500-6033 MOBILIZATION (CALLOUT) EA 30.000 30.000
500-6034 MOBILIZATION (EMERGENCY) EA 12.000 12.000
512-6013 PORT CTB (DES SOURCE)(SGL SLP)(TY 1) LF 60.000 60.000
512-6087 PORT CTB (ALIGNING) LF 1,500.000 1,500.000
529-6002 CONC CURB (TY 1I) LF 20.000 20.000
540-6001 MTL W-BEAM GD FEN (TIM POST) LF 200.000 200.000
540-6002 MTL W-BEAM GD FEN (STEEL POST) LF 200.000 200.000
540-6006 MTL BEAM GD FEN TRANS (THRIE-BEAM) EA 5.000 5.000
540-6014 | SHORT RADIUS LF 80.000 80.000
540-6016 DOWNSTREAM ANCHOR TERMINAL SECTION EA 10.000 10.000
542-6001 REMOVE METAL BEAM GUARD FENCE LF 50.000 50.000
542-6002 REMOVE TERMINAL ANCHOR SECTION EA 10.000 10.000
545-6007 CRASH CUSH ATTEN (INSTL)(L)(N)(TL3) EA 1.000 1.000
545-6010 CRASH CUSH ATTEN (INSTL)(L)(W)(TL3) EA 1.000 1.000
550-6001 CHAIN LINK FENCE (INSTALL) (6') LF 300.000 300.000
550-6002 CHAIN LINK FENCE (REPAIR) (6') LF 300.000 300.000
550-6003 CHAIN LINK FENCE (REMOVE) LF 50.000 50.000
550-6004 GATE (INSTALL) (DOUBLE) (6' X 14') EA 1.000 1.000
550-6005 GATE (REPAIR) (DOUBLE) (6' X 14') EA 1.000 1.000
658-6013 INSTL DEL ASSM (D-SW)SZ (BRF)CTB EA 1,000.000 1,000.000
658-6026 INSTL DEL ASSM (D-SY)SZ (BRF)CTB EA 1,000.000 1,000.000
658-6067 INSTL DEL ASSM (D-DW)SZ 1(BRF)GF2 EA 500.000 500.000
658-6068 INSTL DEL ASSM (D-DY)SZ 1(BRF)GF2 EA 30.000 30.000
738-6011 CLEANING / SWEEPING (HANDWORK) SY 5,000.000 5,000.000
740-6001 GRAFFITI REMOVAL (BLAST CLEANING) SF 500.000 500.000
740-6002 GRAFFITI REMOVAL (PAINTING) SF 3,000.000 3,000.000
740-6003 GRAFFITI REMOVAL (CHEMICAL CLEANING) SF 100.000 100.000
770-6001 REPAIR RAIL ELEMENT (W - BEAM) LF 4,000.000 4,000.000
770-6002 REPAIR RAIL ELEMENT (THRIE - BEAM) LF 100.000 100.000
770-6003 REP RAIL ELMNT(THRIE-BM TRANS TO W -BM) LF 75.000 75.000
770-6004 REPAIR RAIL ELEMENT (CURVED RAIL) LF 100.000 100.000
770-6006 RAISE RAIL ELEMENT LF 200.000 200.000
770-6008 REALIGN EXISTING RAIL LF 100.000 100.000
TXDOTCO N N ECT Report Generated By: txdotconnect_internal_ext

COUNTY Harris

Report Created On: Mar 6, 2024 4:58:43 PM
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© Estimate & Quantity Sheet

Texas CONTROLLING PROJECT ID 6463-18-001 DISTRICT Houston COUNTY Harris
IJEPE-"""EM . HIGHWAY SH0249
of Transportation
CONTROL SECTION JOB 6463-18-001
PROJECT ID A00207092
COUNTY Harris TOTAL EST. -ll—:cl)l\}-ﬁll_-
HIGHWAY SH0249
ALT BID CODE DESCRIPTION UNIT EST. FINAL
770-6010 REM / REPL TIMBER/STL POST W/O CONC FND EA 250.000 250.000
770-6011 REM / REPL TIMBER / STL POST W/CONC FND EA 200.000 200.000
770-6017 REALIGN POSTS EA 100.000 100.000
770-6019 REMOVE & REPLACE BLOCKOUT EA 75.000 75.000
770-6021 REPLACE SINGLE GDRAIL TERMINAL RAIL LF 3,000.000 3,000.000
770-6022 REPLACE SINGLE GDRAIL TERMINAL POST EA 400.000 400.000
770-6024 REPLACE TERMINAL ANCHOR POSTS EA 5.000 5.000
770-6027 REMOVE GDRAIL END TRT / REPL WITH SGT EA 20.000 20.000
770-6028 REPL SINGLE GDRAIL TERM IMPACT HEAD EA 50.000 50.000
770-6029 REM & RESET SGT IMPACT HEAD EA 20.000 20.000
770-6030 REPLACE SGT CABLE ASSEMBLY EA 50.000 50.000
770-6031 REPLACE SGT CABLE ANCHOR EA 50.000 50.000
770-6032 REPLACE SGT STRUT EA 20.000 20.000
770-6033 REPLACE SGT OBJECT MARKER EA 70.000 70.000
770-6052 REPAIR STEEL POST WITH BASE PLATE EA 25.000 25.000
774-6023 REPAIR REACT (N) (MISC HARDWARE) EA 1.000 1.000
774-6036 REPAIR REACT (W) (MISC) (HARDWARE) EA 1.000 1.000
774-6044 REMOVE AND REPLACE (SMTC) (N) EA 8.000 8.000
774-6045 REPAIR (SMTC) (N) EA 10.000 10.000
774-6046 REMOVE AND REPLACE (SMTC) (W) EA 10.000 10.000
774-6047 REPAIR (SMTC) (W) EA 15.000 15.000
774-6080 REMOVE & REPLACE REACT 350(TXDOT FRNSH)| EA 1.000 1.000
776-6037 REPAIR (EXISTING METAL PED. RAIL) LF 100.000 100.000
778-6002 CONCRETE RAIL REPAIR (MISC) LF 100.000 100.000
5117-6001 | PEDESTRIAN BARRIER (INSTALL) LF 1,000.000 1,000.000
6001-6001 | PORTABLE CHANGEABLE MESSAGE SIGN DAY 14.000 14.000
6185-6002 | TMA (STATIONARY) DAY 120.000 120.000
DISTRICT COUNTY CCsJ SHEET
TXDOTCO NN ECT Report Generated By: txdotconnect_internal_ext Report Created On: Mar 6, 2024 4:58:43 PM Houston Harris 6463-18-001 4A
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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
the requirements of ISEA "American National Stondard for High-Visibility
Apporel,” or equivalent revisions, ond lobeled os ANSI107-2004 stondord
performonce for Class 2 or 3 risk exposure. Class 3 gaorments should be
considered for high traffic volume work areas or night time work.

1. The Borricade ond Construction Stondord Sheets (BC sheets) aore intended
to show typical examples for placement of temporary traffic control
devices, construction pavement markings, and typicol work zone signs.
The information contained in these sheets meet or exceed the requirements
shown in the "Texos Manualon Uniform Traffic Control Devices" (TMUTCD).

2. The development ond design of the Traffic ControlPlon (TCP)is the

responsibility of the Engineer. 2. Except in emergency situations, flogger stations shallbe illuminated

when flogging is used at night.

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

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

1. Only pre-qualified products shollbe used. The "Compliont Work Zone
Traffic ControlDevices List" (CWZTCD) describes pre-qualified products
ond their sources.

No worronly of ony

TxDOT for ony purpose wholsoever. TxDOT ‘assumes no responsibility for the conversion

of this stondord to other formals or for incorrect results or domoges resulling from ils use.

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

2. Work zone traffic controldevices shallbe compliant with the Manual for

5. Geometric design of lone shifts and detours should, when possible, meet the k
Assessing sofety Hardware (MASH).

applicable design criteria contained in monuals such as the American
Association of State Highwoy ond Transportation Officials (AASHTO),

"A Policy on Geometric Design of Highways aond 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, ond 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 shallerect the http://www.txdot.gov
necessory warning signs os shown on these sheets, the TCP sheets or os
directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shallbe COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)
revised to show appropriate work zone distance. DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)
7. The Engineer moy require duplicote warning signs on the medion side of MATERIAL PRODUCER LIST (MPL)
divided highways where medion width willpermit ond traffic volumes
justify the signing. ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"

. . . , . STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
8. Alisigns shollbe constructed in accordonce with the details found in the
"Stondord Highway Sign Designs for Texas," lotest edition. Sign details TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)
not shown in this monual shallbe shown in the plons or the Engineer shall
provide a detailto the Contractor before the sign is manufactured. TRAFFIC ENGINEERING STANDARD SHEETS

y

The use of lhis stondord is governed by lhe “Texos Engineering Proctice Acl™.

kind is made b

9. The temporory troffic control devices shown in the illustrations of the
BC sheets are examples. As necessary, the Engineer willdetermine the most
appropriote traoffic controldevices to be used.

DISCLAIMER:

10. Where highway construction or maintenance work is being undertaken, other
than mobile operations as defined by the Texas Manualon Uniform Traffic
Control Devices, CSJ limit signs ore required. CSJ limit signs ore 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 shallbe
erected in advance of the CSJ limits. The BEGIN ROAD WORK NEXT X MILES,
CONTRACTOR ond END ROAD WORK signs shallbe erected at or near the CSJ
limits. For mobile operations, CSJ limit signs are not required.

11. Troffic controldevices should be in ploce only while work is aoctually in
progress or a definite need exists.

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

devices. SHEET 10OF 12
, , , . , , , é“’ Traffic
13. Inactive equipment and work vehicles, including workers' private vehicles Safety
. Division
must be parked away from travellones. They should be as close to the l Texas Department of Transportation Standard

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

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1-21

FILE bc-21.dgn o TxDOT [ck: TxDOT Jow: TxDOT [ex- TxDOT
©TxDOT November 2002 CONT [secT J08 HIGHWAY
o 403 7.5 6463[18] 001 SH249, Etc.
=g} 9-07 8-14 oIsT COUNTY SHEET NO.
< =
-1~ 510 _5-21 HOU HARRIS 6

5
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TYPICAL LOCATION OF CROSSROAD SIGNS T-NTERSECTION o TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING ¢
ROAD WORK
ROAD WORK % %G20-9TP
& NEXT X WLES WORK ZONE SPACING
END . NEXT X WLES <D AHEAD TRAFFIC SIZE
ROAD WORK (Optionol % %R20-5T FINES
see Note G20-1oT CwW20-10
c20-2% 1ond 4) m& Sign Conventionol Expresswoyl Posted Sign *
¥ ¥R20-50TP [ wiven, ROAD WORK Number Road Freewoy Speed [Spocing
“l “ﬂ % [m] END <& NEXT X MLES or Series "
" T 3 % %G20-261 [ WORK ZONE 620-1bTL Foct
CROSSROAD X cw20* MPH | (aoor)
— + INTERSECTED <= [1000-1500- ! o " x 48" |48" x 48" 30 120
5 L + + 1Block - Cily y cw22 48" x 48" | 48" x 48 3
% b b ROADWAY " 1000°-1500" - Huy => | TBock - ciy cw23 35 60
52 k k \f. CW25 40 240
> ROAD WORK \ » / &
Se < NEXT X MLES 620- IR | (ROAD WORK CW1, CW2 12 320
vlg NEXT X MLES > NEXT X WLES <> . oSy . LWL, 50 400
e G207 . ] I K. Limit wor zone| & CW7.CW8, 36" x 36" 48] x 48"
9.2 o Nowe L BEGIN BEGN - 2 620-207 % % CW9, CWI, 55 500 2
3¢ Tod 4 620-2% % xczoore | HORK 62057 | B8 UE cwia 60 | 6002
gnl NAVE v a 700 2
1% # Moy be mounted on back of "ROAD WORK AHEAD"(CW20-10) sign wilh opprovalof Engineer. TRAFFC c2061 | e [ 7 CW3, Cwa, % 00 >
sgs (See nole 2 below) % %R20-5T | FNES _ s lan " " 70 800
283 £ EE CW5,CW6, 48" x 48" 48] x 48
8 ed 1. The lypicolminimum signing on o crossrood opprooch should be o "ROAD WORK AHEAD" (CW20-1D)sign ond o R20-501P [ 25 IND Cws8-3, 75 900 2
ges (620-2) "END ROAD WORK" sign, unless noled olherwise in plons. %% R20-57P | s, | | ROAD WORK CW10, CW12 80 | 1000 2
?E g 2. The Engineer moy use lhe reduced size 36™ x 36" ROAD WORK AHEAD (CW20-1D) sign mounied bock 1o bock 620-2 3
® 2 with the reduced size 36™ x 18" "END ROAD WORK"(G20-2) sign on low volume crossroods (see Nole 4 under * *
£a "Typicol Conslruction Worning Sign Size ond Spacing™). See the "Stondord Highwoy Sign Designs for
& Texos™ monuol for sign delails. The Engineer moy omil the odvonce worning signs on low volume . . . .
wg 3 crossroods. The Engineer wil delermine whelher 0 rood is low volume os per TMUTCD Port 5. This CSJ LIMITS AT T-INTERSECTION ® For Lypicolsign spacngs on Giided highwoys, expressnoys ond Ireeways,
§:§ informotion shollbe shown in the plons. - - - - - - s;o Tml 6 of the “Texos Monuol on Unil ?m roffic Control Devices
2 .8 | 3.80sed on existing field condilions, the Engineer /inspector moy require oddilionolsigns such os FLAGGER 1. The Engineer will delermine the types ond location of ony addilionol Iroffic conlroldevices, (TNUTCD? typicol opplicalion diogroms or TCP Slondord Sheels.
el AHEAD, LOOSE GRAVEL, or other oppropriole signs. When oddilionol signs ore required, lhese signs will such os o flogger ond occomponying signs, or other signs, thot shouid be used when work is . | L
g 8¢ be considered port of the minimum requirements. The Engineer/Inspector will determine the proper being performed ol or neor on inlersection. Minimum dislonce from work orea lo firsl Advonce Worning sign neores the
Fy gg localion ond spocing of ony sign nol shown on the BC sheets, Tralfic ConlrolPion sheels or the Work 2. 1f construclion closes lhe rood ot o T-inlersection, the Contraclor shollploce the "CONTRACTOR work orea ond/or distonce between eoch oddiondlsig.
Zone Stondord Sheels. . ucli - ion,
Ba | 1o 00 WO 10X x s hr st et o i s oo o o e RaAD, WORRERT 3 MLEST ol cromGao O TL) ROk WOR NEXT ¥ MLCSE righ cerom e
$§07 molorists of the th of conslruclion in eilher direction from the inlerseclion. The Engi - I i ize si .
égb will determine m:::fq 0 roodwoy is considered high volume. (G20-1bTR)" signs shollbe reploced by the delour signing called for in the plons. 1 Speciolor lorger size signs may be used os necessory
» “-g 5. Additionol troffic controldevices moy be shown eisewhere in the plons for higher volume crossroods. 2. Distonce between signs should be increosed os required to hove 1500 feet
oBE 6. When work occurs in the inlersection oreo, oppropriote troffic conlrol devices. os shown elsewhere in odvonce worning.
g 5§ the plons or os determined by the Engineer/Inspector, shollbe in ploce.
§< % 3. Distonce belween signs should be increosed os required o have 1/2 mie
w55 AYOUT OF F AT T IT or more advonce worning.
,gg: WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS SMED LAYOUT OF SIGNING %R WORK BEGINNING o HE CSJ LMTS i
-2 % %G20-9TP [BEGN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs moy be used on low volume
°37} STAY ALERT crossroods ot the discretion of the Engineer os per TMUTCD Porl 5. See
& §%§ [ BEGN | OBEY Nole 2 under “TypicolLocation of Crossrood Signs”.
Y85 * %620-57 |ROAD WORK | cwr-aL Ra-1 @ * %R20-31 WARNNG L .
gf,g_g X1 X MLES (os , = SICNS 5. Only diomond shoped worning sign sizes ore indicated.
3 Q= CW20-10 ROAD NAVE oppropriole . 5, | STATE LAW
8 £ ROAD WORK CW-aR % %C20-67 | MO cwis-w R2-1 % % \¥ ¥R20 5°TP|:I TALK OR TEXT LATER 6. See sign size fsling in “TMUTCD", Sign Appendix or the "Stondord Highwoy
WORK o AHEAD - 620-10T % R20-3T % % Sign Designs for Texas” I for complele ist of avoiloble sign design
AHEAD ‘ x'x“ Cwi3-P Type 3 Borricode or - X X X X sizes,
chonnelizing devices \ L re >l »le -l {
! a I%. od o 00oo \ d d d 4 d d d
/ < \'\n_n\ln.l_n_n_n.n_n.n.n./ / A/A/ <& LEGEND
S T —_— —_— —_— —_ E— —_ —_— — Type 3 Borricade
] > & | it > =
; # — O O O | Cnonnelizing Devices
Rk > yor / jnning of seeco) -
f————— // . = NO-PASSNG R2-1 (LT worx 20T, e a | Ssign
3¢ oot csumt 7 7 Pk 00X X 20 RX
coor Typical H
When extended distonces occur between minimal work sp the Engineer/Inspector should ensure oddilionol ROAD_WORK with sign 3%5,,;,,2";%,? %?:;ruoitéon
“ROAD WORK AHEAD"(CW20-1D)signs ore ploced in odvonce of these work oreas lo remind drivers they ore slil C20-2 % % locotion NOTES X Spacing chorl or the
within the project limits. See the opplicoble TCP sheets for exact location ond spacing of signs ond TMUTCD for sign
chonnelizing devices. The Controctor shall determine the oppropriote distonce spacing requirements.
AMP| AYOUT OF F NING T T IT to be ploced on the G20-1series signs ond "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR WORK BEGN DOWNSTREAM OF THE CSJ LMATS BEGN WORK NEXT X MILES"(G20-5T)sign for each specific project. SHEET 2 OF 12
e >l % %620-97P | Sones STAY ALERT This distance shallreplace the “X" and shallbe rounded — <
r _BEGN __| ISpEED to the neorest whole mile with the opprovalof the Engineer. 3@ Traffic
ROAD % %620-5T | ROAD WORK| 'y TRAFFIC No decimals shollbe used. bsigifseigln
CLOSED rerees * ¥R20-57 o%ﬁc . . . . I Texas Department of Transportation Standard
[R1-2 —— >< X ALK OR TEXT LATER [0 The "BEGIN WORK ZONE"(G20-9TP) ond “"END WORK ZONE" (G20-2bT)
[ | Type 3 % %G20-6T S % %R20-50TP shollbe used os shown on the somple loyout when advonce
<:I CWI-6  pirricode o . e | R21 L L LA Géﬂ);m signs ore required oulside the CSJ Limits. They inform the
chonnelizing molorist of entering or leaving o port of the work zone
devices \ . . \ . . lying outside the CSJ Limits where troffic fines moy double BmRICADE AND CONSTRUCTION
if workers ore present.
/ g7 v v v p PROJECT LIMIT
4 / % % CSJ limit signing is required for highway construclion ond
\ | | < maintenance work, with the exceptlion of mobile operations.
4 I -_ -_ -_ -_ -_— -_ -_ -_— -_ -_ _ <> Areo for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC(2 ) - 21
zing CSJ Limil =53 ond other signs or devices os colled for on the Troffic
/ r vices ] Control Plon. FILE: on: TxDOT [cx: TxDOT Jow: TxDOT Jex: TxDOT
f // b [SPEED |R2:1 @IT DOT ;C-n?n 2002 2 - . -
X A s . L X ovember CONT [secT 108 HGHWAY
. QRK':(E 2 ROAE)M;W Tt OO END O 00 (‘Z’::nt;::lzr‘ :l’i:lem::,glll‘oz;:tﬂotory speed limil sign ot REVISIONS 6463 |18 001 SH 249 ETC.
we >< X WORK ZONE|G20-2bT % % 9-07 8-4 DIST COUNTY SHEET NO.
sz G20-2 % % 7-13 521 HOU HARRIS 7
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TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed limils shollbe regulalory, established in accordonce with the "Procedures for Eslablishing Speed Zones,"
ond opproved by the Texos Tronsporlotion Commission, or by City Ordinonce when within incorporated City Limits.

Reduced speeds should only be posted in the vicinity

Short Term Work Zone Speed Limil signs should be posted and visible o the
molorists only when work activily is present. When work activily is not
presenl, signs shallbe removed or covered.

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

D. Low-power (drone) rador tronsmitter.
E. Speed monitor trailers or signs.

9. Speeds shown on details obove are for illustration only.
Work Zone Speed Limits should only be posted os approved for each project.

10.For more specific quidonce concerning the type of work, work zone
conditions and factors impactling allowable regulotory construction speed
zone reduction see TxDOT form *1204 in the TxDOT e-form system.

Signing shown for i N N Signing shown for
Siping shown tor csy of work activity and not throughout the entire project. o brhagig css
See BC) for LMTS Regulotory work zone speed signs (R2-1) shollbe removed See BC(2) for LIMITS
,,'§ odditionol advonce . X addilionol odvonce
5% sigring. or covered during periods when they ore not needed. signing.
o 2
28
< L)
it |
;gz___T‘Q_r_______/ \______J'Q_r___________.l_ —
o
cBE ANAAATANANANNA NN NANNNNAN AN !
5 g = I AATATHTTITTTTTTITTTHTATTTTTTTAT T TTIHTHTET AT T IITTTEHT T T T T TTITTTTI T TTTTTTTTITITTTITITTITTTITITITITITIITTTTARAAAAAR AN AN
P o P P P P P
L ?:
] o$
M Cener See Generol
‘Z,. § | (750" - 1500°) | S“Nol. 4d | | See GenerolNote 4 )‘ | (750" - 1500" Note 4
£ |
.g 8 M
FoH SPEED ygsé( 620-30P
3 LIMT D WORK | (00 e 0 SPEED SPEED
L e ZONE SPEED LiMIT AN WORK WORK LimiT
253 /O 50 SPEED L 70 = ZONE | 620-50p ZONE | 620-50P
= S R2-1 LIMIT O R2-1 SPEED SPEED 7 O R2-1
528 w35 50 R2-1 O 60 LiMIT LIMIT
3es O w35 - R2-1 50 R2-1
N 50 P
83,
28| GUIDANCE FOR USE:
3,2
g;g LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
o
230
.5;,, This type of work zone speed limit should be included on the design of 1. Regulotory work zone speed limits should be used only for sections of consiruction
c3 3§ the troffic controlplans when reslricted geomelrics with o lower design projects where speed conlrolis of major importance.
Yoiw speed ore present in the work zone ond modificolion of the geometrics to 2. Regulatory work zone speed limit signs shollbe placed on supports al a 7 foot minimum
%n—,g,g a higher design speed is not feasible. mounting heighl.
-y
& 3% . irecti
Long/Intermediote Term Work Zone Speed Limil signs, when approved os described 3. S?e’ed zc:}nz’rsgt;’s nore' i:':'s“f(ed for one direction of lravelond are normally posted
above, should be posted and visible lo the motorist when work activity is present. or eoch direction of trovel.
Work octivity moy olso be defined os o change in the roodwoy thot requires 4. Frequency of work zone speed limil signs should be:
o reduced speed for motorists to sofely negotiate the work oreo, including: 40 mph ond greoter 0.2 to 2 miles
o) rough rood or domaged pavement surfoce 35 mph ond less 0.2 to 1mie
b) substontiol olteration of roodwoy geometrics (diversions)
¢) construction detours 5. Regulotory speed limit signs shollhove block legend ond border on o white reflective
d) grade background (See “"Reflective Sheeling" on BC(4)).
e) width
f) other conditions readily opparent to the driver 6. Fobricalion, erection ond mainlenonce of the"ADVANCE SPEED LIMIT"(CW3-5)sign,
As long os any of these conditions exist, the work zone speed limit signs "WORK ZONE"(G20-50P) ploque ond the "SPEED LIMIT*(R2-1)signs shallnot be poid for
should remain in place. directly, but shallbe considered subsidiory to Item 502.
7. Turning signs from view, loying signs over or down willnot 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 limit moy be included on the design of 8. Techniques thal may help reduce traffic speeds include bul ore not limited to: SHEET 3 OF 12
the troffic controlplons when workers or equipment ore not behind concrete A. Low enforcement. §® Traffic
barrier, when work aclivily is within 10 feet of the lraveled woy or actually B. Flagger stalioned nex! lo sign. parety
in the troveled woy. C. Portable changeable message sign (PCMS). I Texas Department of Transportation Standard

BARRICADE AND CONSTRUCTION
WORK ZONE SPEED LIMIT

BC(3)-21

FLE: be-21.dgn on: TxDOT _ ck: TxDOT Jow: TxDOT _[ex: TxDOT
©TxDOT November 2002 CONT [secT 408 HIGHWAY
REVISIONS 6463 | 18 001 SH 249,ETC.
Q W 9-07 8-14 oisT COUNTY SHEET NO.
3= 13 52 1HOU HARRIS B
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GENERAL NOTES FOR WORK ZONE SIGNS

1. Controclor shollinstollond moainloin signs in o stroight ond plumb condilion ond/or os direcled by the Engineer.
2. Wooden sign posls shollbe painted white.

TYPICAL MINMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS

. 3. Borricodes shollNOT be used os sign supporls.
2 ROAD 4. Ausigns shollbe instolled in occordonce wilh the plons or os directed by lhe Engineer. Signs shollbe used lo regulote, worn, ond
minimym guide the lroveling public sofely through the work zone.
from WORK 5. The Conlroclor moy furnish eilher the sign design shown in the plons or in the “Slondord Highwoy Sign Designs for Texos" (SHSD). The
curb AHEAD Engineer /inspeclor moy require the Conlraclor lo furnish olher work zone signs thal ore shown in the TMUTCD bul moy haove been omilted
4 from the plons. Any voriation in the plons shollbe documented by wrillen ogreement between lhe Engineer ond the Conltroclor's
Responsible Person. Allchonges musl be documenled in wriling before being implemenled. This con include documenling the chonges in
g‘ % the Inspector’s TxDOT diory ond hoving both the Inspeclor and Conlroctor initiolond dole the ogreed upon chonges.
l 6. The Conlroctor sholl furnish sign supporls lisled in the “Compliont Work Zone Trolffic ControlDevice List” (CWZTCD) for smollroodside
g 5 o signs. Supporls lor lemporory lorge v.oodside sogns shollmeel the reqiremeqls deloiled on the Temporory Lorge Roodside S.qns (TLRS).
< ® 2| 6or 3 7.0 min, slondord sheels.The Conlraclor shollinsloll the sign supporl in occordonce with the monufoclurer's recommendations. If there is o queslion
?g § 8 coter ] 2 9.0 mox. regording instollotion procedures, the Coniroctor sholl furnish the Engineer o copy ol the monufocturer’s installolion recommendolions so
] = = o the Engineer con verify he correct procedures are being followed.
:g l 7. The Conlroclov is vesponsible’ for -nsloﬁng signs on opproved supporls ond replocing signs with domoged or crocked substrotes ond/or
H v = ~ do d or morred r live sheeling os directed by the Enqneerllnspeclor
By, M ‘—%\\L | = 8. Identilicotion morkings moy be shown only on the back of the sign substrole. The moximum height of lellers ond/or compony logos used
5.8 Poved NI, Y Poved 7 ///\\m x for identificotion shollbe 1inch.
22_._. shoulder shoulder 8% ST 5 1] 9. The Conlraclor sholireploce domoged wood posls. New or domaged wood sign posts sholinol be spliced.
,é‘g ~T AT tos dela “Tex itorm _Trolfic_ConlrolDevices™ Porl 6)
588 X When placing skid support unlevel ground, the 1 lengths { be odjusted so the sign oppeors siroighl ond plumb. 1. The lypes of sign supporls, sign mmmq height,the size of sgns ond the lype of sqn substrotes con vory bosed on lhe lype of
2 plocing s on Ob?ecls sholN';g g:sp;c”zd un::v‘sskids oslu: me:s of :vq:m $ siroigh work being peﬂovmed The Enqneev is vesponsible for seleclnq the oppropriole size sign for the lype of work being perlormed. The
8 §' Conlroctor is responsible for ensuring the sign supporl, sign mounling height ond subslrote meels locturer's r
29  work requirements.
] * x When ploques ore ploced on duol-leg Supporls, they should be oltached 1o the uprighl nearest the Irovellone. regord lo croshworlhiness ond derolion of w e
& 8? ’ ; “3 O'Dpo'_ );M ol cover the surloce ':}"?,1 porent sign. 0. Long-lerm slationory - work thot occupies o location more thon 3 doys.
Y o o b. Intermediole-term stotionory - work thal occupies o location more thon one doylight period up o 3 doys, or nightlime work losling
g g g more lhon one hour.
c. Shorl-lerm stolionory - doylime work lhal occupies o location for more thon 1hour in o single doylight period.
-ggg _L Support ATTACHMENT FOR SIGN SUPPORTS Atachment to wooden supports d. Shorl, duration - work that occupies o location up to 1hour.
S5 5 ) sholl not willbe by bolts ond nuls e. Mobile - work lhol moves conlinuously or inlermillently (slopping for up lo opproximalely 15 minules.)
8§ 2 prolrude or screws. Use TxDOT's or I T
5"3 obove sign monufoclurer's recommended 1. The botlom of Long- Ietmllnletmedole -lerm signs sholibe ol leosl 7 feel, bul nol more thon 9 leel, obove lhe poved surface, excepl
R procedures for otlaching sign 03 shown for suppl led below olher signs.
2 §§ substrales to other types of 2. The boltom of Short-lerm/Short Duration signs shollbe o minimum of 1fool obove the povement surface bul no more thon 2 feel above
ng sign supporls 3. l.ong-l%'fm/hlermed-ole-lerm Signs may be used in ieu of Shorl-term/Shorl Duralion signing.
vi_‘g’ Support 4, Short-term/Short Durolion signs shollbe used only during doylight ond shollbe removed ot the end of the workdoy or roised to
oy sholl not oppropriole Long-lerm/Intermediote sign heighl.
;;,é— prolrude 5. Reguiotory signs shollbe mounted ot leost 7 feet, bul not more thon 9 feet, obove the poved surfoce regordiess of work durotion,
833 obove sign [T WORK I SZE_OF SIGNS
) g,-"é : : W RK : : Nd:e 5:::3: 1. The Conlroclor sholl furnish the sign sizes shown on BC (2) unless olherwise shown in the plons or os direcled by the Engineer.
o v
5.5 Il I A TRAT
‘g§ v 1 AlHI EAD Eoch Sign 1. The Contraclor shollensure the sign subslrale is instolled in occordonce with the monufoclurer's recommendations for the lype of sign
-'-..és Sin s shot Ny A shallbe ottoched suppor| thol is being used. The CWZTCD lisls eoch subslrale hal con be used on the differenl lypes ond models of sign supporls.
° supporls N - 3 2. "Mesh™ type motleriols ore NOT on opproved sign subsirole, regordiess of the lightness of the weove.
2320 exlend more lhon £ MUIIGIAKIIE 28 directly lo the sign 3. Alwooden individuol sign ponels fobricaled from 2 or more pieces shollhave one or more plywood cleol, 1/2" thick by 6" wide,
5 >0 172 woy up lhe suppor | Mulliple fostened lo the bock of the sign ond exlending fully ocross the sign. The cleol sholibe otloched lo the back of the sign using wood
.,"g bock of the sign N y screws thol do nol penelrote lhe foce of the sign ponel. The screws shollbe placed on bolh sides of the spiice ond spoced ol 6"
& 883 subslrale. . signs sholinot be cenlers. The Engineer may opprove olher melhods of splicing the sign lace.
E P FRONT ELEVATION joined or spliced by FLeEct ING ) ) o
3 o0 Wood, melol or ony meons. Wood 1. Alisigns shollbe relroreflective and conslrucled of sheeling meeling the color and relro-reflectivily requirements of DMS-8300
@ _‘s’: Fiber Reinforced Plastic for rigid signs or DMS-8310 for roll-up signs. The web oddress for DMS specificotions is shown on BC(1).
6 E% supporls shollnol be 2. White sheeling, meeling the requirements of DMS-8300 Type A, shollbe used for signs with o while bockground.
Splicing embedded perforated squore melol lubing in order lo extend post extended or repoired 3. Oronge sheeling, meeling the requirements of DMS-8300 Type B or Type §, |, shollbe usgd for rigid signs with oronge bockgrounds.
height willonly be ollowed when the spiice is made using four bolls, two SIDE ELEVATION by splicing or SICN LETTERS
obove ond Iwo below lhe spice point. Splice must be locoled entirely behind Wood 1. Alsign lelters ond numbers shollbe cleor, ond open rounded lype uppercose olphobel letlers os opproved by the Federol Highwoy
the sign substrale, nol neor the base of the supporl. Spiice inser! lenglhs other meons. Adminisiration (FHWA) ond os published in the “Slondord Highway Sign Design for Texos™ manuol. Signs, letlers ond numbers shollbe of
should be ol least 5 limes nominol post size, cenlered on lhe splice ond first closs workmonship in occordonce with Deporiment Stondords ond Specificotions.
of ol least the some gouge moteriol. REMOVING OR COVERING
1. When sign messoges moy be confusing or do nol opply, the signs shollbe removed or completely covered.
STOP/SLOW PADDLES 2. Long-term slolionory or intermediote slotionory signs inslolled on squore melol lubing moy be lurned owoy from troffic 90 degrees when
' ' CONTRACTOR REQUIREMENTS FOR MANTANING PERMANENT SIGNS s Sion messone. & ol oppicoble. This techaue moy nol be. useq.for Signs instosed & the medion of Fvided Hignmays o nee ony
1. STOP/SLOW poddies ore the primory method lo control lrolfic WITHIN THE PROJECT LIMITS inlersections where the sign moy be seen from opprooching lral fic.
) S?&f;%s. The STO:‘{ij(:VI’Q:m u:.::}im uzs:d : '2:‘9;. l 1. Permonent signs ore used 1o give notice of Irallic lows or regulotions, col 3. Signs inslolled on wooden skids shollnol be lurned ol 90 degree ongles to lhe roodwoy. These signs shouid be removed or completely
- poddies " of mgnt. P D P M ons, covered when nol required.
3.STOP/SLOW poddies may be ottoched 1o o stoff with o minmum Sheoation 10 &‘;m;":s::om”f;I?&“m:‘;":usz“&‘zs 4. When signs ore covered, he moleriolused shollbe opoque, Such 0s heovy milblack plastic, or olher moleriols which wil cover the
. A:‘enq;;‘:ﬂ 6 lo the l::l!o:n ':le IlgeT os‘;qn SLOW podde | of interest, ond other ophicol, r e.c reationdl .specilic s;vvice (I.660) o enlire sign foce ond mointoin their opoque properlies under outomobie heodlights ol night, wilhoul domaging the sign sheeling.
. Any lights incorporated into or oces NI geod 3 . 5. Burlop shallNOT be used lo cover signs.
shollonly be 0s specificolly described in Seclion 6€.03 f,“,:;‘:;“":":“o:‘"l’: °.""°’:e ':s“::""" UNONGh & swork Zone need e some, 6. Ducl lope or olher adhesive moleriol shol NOT be offixed lo o sign foce.
Hond Signoling Devices in the TMUTCD. comirution guidon molly oodway 7. Signs ond onchor slubs sholibe removed ond holes bockfilled upon completion of work.
SICN SUPPORT T
2. When permonent reguialory or worning signs conflict with work zone conditions, 1. Wher, i f Is lo keep I t the SHE—ET 4 OF 'g
remove or cover lhe permonent signs unlil the permonen sign message molches o'mm;’ d:;"‘:m :m'ém e jrom urning over, the use - —m
e Sodwoy °‘;"'"'°"- For delois for covering lorge guide signs see the 2. The sondbogs wilbe lied shul Lo keep the sond from spiling ond 1o moiloin o =t Safety
onda conslon! weight, I Texas Department of Transportation Standard

S e 4. Sondbogs should weigh o minimum of 35 Ibs ond o moximum of S50 bbs.
w 4, Il exisling signs ore lo be relocoled on their originol supporls, they shollbe 5. Sondbogs shollbe made of o durable maleriol thol Leors upon vehiculor

20— 20— e S e B et BT ot e o ) A BARRICADE AND CONSTRUCTION

6. waerbdoslsdesmdforchameiquevncesswnolbemdlor

ST@P 3. When exisling permonenl signs ore moved ond relocoled due lo conslruclion 3. Rock, concvele. iron, sleelor other solid objecls shollnol be permilted
| purposes, they shollbe visible lo motorists ot ol limes. for use os sign support weights.

Slondords. This work should be poid for under the oppropriote poy item for bollost on porloble sign supporls. supporls desi ond monufoctured
fmw-:'d“:;{ wnite f“"vﬂ:““z% relocaling exisling signs. with rubber boses moqy“ be used vs.h;' shown on lhe %‘VQI%TCD list. TEMPORARY SIGN NOTES
egend ogend 50 . . 7. Sondbogs shollonly be ploced olong or loid over the bose supporls of the
- If permanent signs ore lo be removed ond relocoled using lemporary supporls, trolfic conlroldevice ond shollnol be suspended obove ground level or
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Conlractor sholluse croshworlhy w::ovls os shown on the BC stondord sheels, hung wilh rope, wire, choins or other fasleners. Sondbogs sholbe ploced
TLRS stondord sheels or the CWZTCD lkist. The signs sholl meel the required mounling the length of the skids to down the Suppor
USAGE COLOR SIGN FACE MATERIAL heighls shown on the BC, or the SMD slondord sheels during construction. This work 8. Smthoqsm shmm be plac md«“l;?: skid ond ﬁml be uscd to level BC(4 ) - 21
BACKGROUND RED TYPE B OR C SHEETING should be poid for under the oppropriole poy ilem lor relocaling exisling signs. sign supporls ploced on m FiLE: bc-21.dgn on: TxDOT [ck: TxDOT [ow: TxDOT [ex: TxDOT
BACKGROUND ORANGE TYPE B,, OR G, SHEETING 6. Any sign or lroffic conlroldevice thol is slruck or domaged by the Controclor FLAGS ON_SIGNS ©TxDOT November 2002 cowt [sect|  we HIGHWAY
.. LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/her conslruclion equipment shollbe reploced os soon os possble by lhe 1. Flogs moy be used lo drow oltention lo worning signs. When used, the flog sholl REVISIONS 6463 | 18 001 SH 249, ETC.
e Conlroctor lo ensure proper guidonce for the molorists. This wilbe subsidiory be lsoynches squore or lorger ond shollbe oronge or fluorescent red-oronge in 9-07 814 oisT CouNTY SHEET No.
<= LEGEND & BORDER | BLACK ACRYLIC NON-REFLECTIVE FILM to ltem 502. color. Flogs shollnol be llowed lo cover ony portion of the sign foce. 7713 521 o0 ARRIS 5
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16 sq. ft. or less of ony rigid sign WE DGE ANCHORS

9 sq. I o less- subslrole ksted in seclion J.2.d of Bolh steelond plastic Wedge Anchor Systems os shown

. on the SMD Stondord Sheels moy be used os lemporory
sign supporls for signs up lo 10 squore feel of sign
foce. They moy be sel in concrele or in slurdy soils
il opproved by lhe Engineer. (See web oddress for
“Trolfic Engineering Stondord Sheels™ on BC(N).

@ 3/8" x 3" ¢r. 5 bolt
/ (2 per support foining OTHER DESIGNS

the CWZTCD, except 5/8" plywood.
172" plywood is ollowed.

10mm extruded
thinwol ploslic
sign only

sign ponelond supporls

. 24 26 P Siom N
% Moximum 4x4 ] i X u =| _ =!/ skid o Post HH
21sq. ft. of ;::I‘ 1 216 H HH
sign loce 2x6 " NH
s N/ N —E 28 > x HH
- __=§ ] (*dfb y ”/’, <;d§¢
**:::d 4x4 . 6(;' 4x4 5 E 3:5'“
post 72" block block > E ),
| / _L =l A7 34 minin
s 5 4 * Xaxa Length of skids moy 48 slrong sois,
X Top w00d be increosed for minimum 55" min. in .
'52 See BC(4) post odditionol stobility. weok sois. ::.I:“sg‘w Hp sirong sois, 'S:'emfo " Post
8 for si " Top . 55" min. in -
.g-z 30 ne.;?l" - 2:4 x 40 See BC) ) rochor Sk pos) x 18 weok Sois.
§; requirement e 26 Iw 24 2x4 broce (174" lorger MC".l?f Stub
P I requirement 3/8" bolls w/nuls thon sign ::':. lorger
1 Ly Ll I 11 Nl or 3/8" x 3 12" 3 posl) —» ns-gn_.
% L L _L ||,R, E & IE (min.) log / HH pos qH
| I sc’m N v’ ~’
g |' 20 '| |' . '| Fronl 4x4 block \14.4 block _ OPTION 1 OPTION 2 OPTION 3
4 — o Soe (Direct Embedment) Cnchor Slub) (Anchor Stub ond Reinforcing Sleeve)) WING CHANNEL
§ PERFORATED SQUARE METAL TUBING Top-spice/bose
g SKID MOUNTED WOOD SIGN SUPPORTS R I PPORT
1]
8 % LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SICGN SUPPORTS G OUND MOUNTED SIGN SU 0 S
5 Refer to the CWZTCD ond the monufaclurer's instollolion procedure lfor eoch tlype sign supporl.
=1 The moximum sign squore footoge shollodhere 1o the focturer's r dotion.
-. Two post instollations con be used for lorger signs.
®
8
2
o
%
8
H
§
3
3

00 0000000080000

The use of lhis stondord is governed by the “Texos Engineering Proclice Act™.

of this stondord lo olher formals or for incorrect resulls or domoges resuiling from ils use.

MORE DETALS OF APPROVED LONG/INTERMEDIATE
AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
S
) ; :Zsl;o- :osIISM“ x 11 fool IGENERAL NOTES
§ H (DO NOT SPLICE) 13/4 "x 13/4 " x 129" D38 "X 3 g. 1. Noils moy be used in the ossembly of wooden sign
; ) (hole lo hole) 12 go. support 5 bolt suppor s, but 3/8" bolts wilh nuls or 3/8" x 3 172"
2 3 13/4" gav. round telescopes inlo sieeve 13/4 = x 134 " x 129" It o, st be used on every joiat for foa
- with 5/16™ holes (hole 1o hole) H )
or 13/4" x 13/4" : 12 go. squore B 2.No more thon 2 sign posts shollbe ploced within o
squore lubing : :/’:M :2 1 ::4 "x eszw (‘:'o:'ed ~ mo;dw : 7 1. circle, except for specific moleriols noted on the
; Sa = TIXTIIXY. TIXTDT, CWZTCD List.
Uprighl must lubing diogonol broce 5
lelescope lo e © e e A4) o o o o) T BB 4 . 3. When project is compleled, ol sign supporls ond
zov-de r hetqnll Completely weided foundalions shollbe removed from the project site.
ove povemen 1378 % x 13/ " x 32" thoe - (ZM; 2l° ;of:z oround  lubing This willbe considered subsidiory lo ltem 502.
lo hole) 12 go. squore perforoled = ; 12 go. perloroted
lubing cross broce lubing skid rx2x8 % See BC(4) for definition of "Work Durotion.”
(hole to hole)
7, 3/8" X 4-12 12 go. squore %% Wood sign posts MUST be one piece. Splicing wil
Y 0 N/ AN N .. perforoted NOT be ollowed. Posls shollbe pointed while.
Ao PK seoraves k) —- € = e e
I d g i & Q - welded lo skid [ See the CWZTCD for the type of sign subsirote
__________ \J‘ = o I 60 | thot con be used for each opproved sign support.
~ N

% SHEET 5 OF 12
7 I Texas Department of Transportation s‘};”,’,ﬂgﬁd

. T e BARRICADE AND CONSTRUCTION
) upright TYPICAL SIGN SUPPORT
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PHASES AND FORMATS FOR ifi ed here.)
ECOMME NDED s not specifically cover
R . approve other messoge ' .
S FROM THE RIGHT-OF-WAY OR PLACE THE PCMS (The Engineer may opp 2: Possible Component Lists
WHEN NOT IN USE, REMOVER::EW'I:::: SIGN PANEL TURNED PARALLEL TO TRAFFIC Phase g + Advonce
BEHND BARRIER OR GUARD - . Location arni Notice List
SAGE SICNS : ists | .
PORTABLE CHANGEABLE MES waed o poriabie Phose 1: Condition Lis Action to Toke/Effetct on Trove List List . TOEFR
-~ ollmessoges . Lis SPEE .
1. The Engineer /lnspecior ”%‘;‘;’, ition List AT XX AM
hangecble messoge . four to . her Condition Li MIT
. . PCMS Q\mmloﬁ\ no more thon 8 words (’?b:sul_rg:f_ /Lone/Romp Closure List Othe MERGE FORM FM XXXX )!-XMMPH X PM
2. Messages on ters per word), nol including simple words suc Rood ORK ROAD RIGHT X LINES
FORS AT el t FRONTAGE ROADW REPARS RIGHT APR XX-
vs0308 shoia consisl of 0 singe phase, o Lvo phoses th FREEWAY XXX FT T MAXIMUM XX
3. Messoges should consist of o mue nol ollowed. Eoch phase of the CLOSED ROAD XXXX F USE BEFORE SPEED "
olternote. Three-phose messoges | L, ond musl be understood by CLOSED DETOUR RAILROAD XX MPH X PM-X
messoge should convey o single thought, ’ X MILE FLAGGER LANE NEXT XXXXI)fr CROSSING <
c itsell. “EXIT" o refer 1o on exil romp on o Ireewoysi.e., SHOULDER XXXX FT NARROWS X EXITS RD EX MINIMUM BEGIN
BE |4 Vs e pog X o reler o on e o o , ROSD CLOSED XXXX FT EXIT NEXT SPEED MONDAY
g voys 1se he st o imersioe dosigolion (K, US, K, £l CLOSED . XXX FT USE USE X XX_MPH
°8 5. Muoys wae 1ne roule o Gler relerring o 0 roodwoy. should be AT SH TWO-WAY T oXXX 1-XX MILES
Zo dlong with '.: bottom of o stationory PCMS posshmle ponel m RIGHT LN R":i:; OI\-I;“S TRAFFIC EX NORTH o BEGINS
3 6. When in use, the roodwoy, where . . RO SED XX MILE PAST MAY XX
5"’% o minimym 7 leel obove - should be used only if the llOfk .B to CLSD AT CLO XXXX FT USE SPEED
*3, 7. The messoge lerm “WEEKEND Sundoy evening ol midnighl. XXX FT STAY ON US XXX XX MPH
=2 . doy morning ond end by | PCMS if work FM XXXX CONST 1-XX E T
%g g Ieloidoys 0 s o ring oot conlinge o Woadoy morring — RIGHT X YRAFFIC TRAFFIC Ry T0 I-XX N X RIGHT MAY X-X
§gs e Engocerrepaclor moy sdect ons o 10 oplors ahcn ore vek be FnES LANES XXXX FT XXX FT TCH XXXXXXX LANE X
222 | 8 me oo Gy o tec_ohose messone on o POMS. Eoch prose moy "Agéeo OPEN TRUCKS w,;“OR T0 EXIT XX _AM
oos oble for disploy h or for three sec - CL UNEVEN £ XXXXXXX
S-2 disployed for either four seconds eoch or | . The messoge LOOSE US| TRUCKS NEXT
2ev “flosh" or words included in o messoge DAYTIME LANES XXX N St
g2 1 g oo el e sleody b 0 contiwous. we sompes, CENTER LANE GRAVEL eS| us s ok JUSE FRI-SUN
ef g should be informolion on o two-phose messoge: i.e. fine. LANE s XXXX EXPECT 10 c
H 3§ 10. Do not prelsenl mh:"mqe the some ond chonging the third line. CLOSED CLOSURE = Rouch W:JSH DELAYS e O
keeping 1w0 Enes ol e mess . . ToU
éf 5 | 100 not vse the i messoge -LMES ST LEFT- or “LANES SHFT RGHT NGHT I-XX_SOUTH gEmfl).E RXC;(A?.T TRUCKS DRIVE XXTOAM
w
3. 12. 00 nol mﬁsﬂw Drtvars o5 o1 mderstond e message. oy ocross LANE EXIT XX PREPARE SAFELY XX PM
228 | 15.00 not spoy messoges thot srommocizontaly o ver CLOSURES CLOSED ROADWORK EXPECT T0
rgs " the foce of the sign. ioled words ond two-word phroses thol XIT XXX ROADWORK NEXT DELAYS STOP NEXT
288 | . the folowing e for wes oo o PO Botn verts o & Pivose must ve VARIOUS € CLOSED PAST . FRI-SUN Dvmﬁ TUE
et ore acceploble for use es nol on this Est should no LANES SH XXX END AUG XX
:§§ d,b,“' .,.,,’?1.5,”.:5:'; :'-?J.}‘.'. :\' |pn':omrco‘.8 nches for lroder mounted CLOSED X MILE e US XXX %PDEUE%E SHOULDER CARE =
{82 le heigh shoud be o los! 18 inc ond the lexl HT LN EXIT USE TONIGH
$2y | 15POUS chorocler heght Shoud be ot least e et X RIG XXXX FT XXX _FT .
352 ot be kgme. "b:"'wf'?h"":g"?m o charocter e o1 10 ches ctoseo o5 X MLES — WATCH o
s led unils mus|
228 ““O"I.lT;.ucw,m ol leost 400 feel. boord rother thon TRAFFIC LANES OTHER For\;: es
832 16 co:;- i o lexl Shouid be cenlered on the messoge MALL X LANES SIGNAL SHIFT . ROUTES WORK
-5l ] ) left or right justified. disploy hotl will CLOSED FT o . te 6.
‘Eé% i m"?m':gru‘sslssmdwﬁxlb? &mﬁﬁfﬁ:‘m&?ﬁ Dg:_vcfs‘,'ég TUE - FRI XXXX STAY * x See Applicotion Guidelines Note
EXo no| . . A poltern such os o seri N
S-2 PCMS hos malfunclioned. - ) € i
S°23? bors is oppropriote. XXXXXXXX . d with STAY IN LANE in Phose 2. LAN
& §§§ BLVDD ®  LANES SHIFT in Phose 1musl be used wi
¥e €w WORD OR PHRASE | ABBREVIATION CLOSE vEs
2L, ABBREVIATION WORDING ALTERNA - iote.
b3 Eg NORD OR Preist [ 7Y MAJ ords RIGHT, LEFT ond ALL con be "‘°'°"°"3:° h?:rgwhmqedwm":
8 =9 Access Rood ACCS R Miies NI APPLICATION GUIDELINES B B el S, S, fun be inlercho
[ Aiternate - Miles Per Hour [WPH 2 phoses ore 10 be used on o PCKS. 2 ronite, iotions €, W, N ond S) con
gst B BSTaE o o 7. Tng 1 phosetor b Shou b e o one ction List™. 5. EAST, WEST. NORTH 019 SOUTH (or obbevilions .,
st_Route BES Monday MON 2. The /Lone/Romp Closure List" ond the *Other Toke/Elfect "“be interchonged os oppropriate. opriate.
e BLVD ooy NORM ng ohass con e seiected from-he ~Action o Tok 4. ighwoy nomes ond rumbers reploced o3 echonged 05 needed.
[ Bricee | Tant Nor th e 3 Teaver L ction, Generol Worning, or Advonce Notice 5. ROAD, HGHWAY 0nd "aslood ol gstonces i necessory.
fornot CIR :"";'.“m“'d PKING Phose Lisls". necessory only if o distonce or locolion 8 MEAD may be used e inechorged 03 opoprite.
orki jon Phose is . : .
fpeag * " CONST 49 Rood |mrJ N oot incced i e i sepvences they meal be seporoled by o Dtonces or WEAD con e soriated lram “ume messoge i o
CROSSING XNG Lo Lone i S i of 100 11 Eoch PO S Emted o, o, Bases. 9. Osionces of AEAD con be eirino
[DETOUR RTE__|[Sotur inimom o X localion phose
| Detour Route | DETOLR RTE | ice Road SERV_RD ° m,,,o,“ be underslondoble by themselves. doys
Do Not 20'" Shmv.l:def grligR 6. F:'d odvonce nolice, when the current dﬂm":;':e?;::d :ym. SHE_ET 6 OF lg Tratiic
£ —" o e e . oy s e s @
—ﬂosf Y e o nm iroute) 5 doys 01 the wes. Mve;'c:ﬁov to the work. % tion s[;.lavrlrsdlaoﬁd
[ :: o _SI;‘.:ed SPD no more thon one w DRALL OR I Texas Department of Transporta
|| _ﬂﬁy_r—
ntronce, Enter [ENT | Streef ST HALL BE BEHIND GUAR
ess Lone EXP LN SUN ITHN THE R.O.W.S R (4)
_‘%i:’ie,—*;g?— o e PO PCMCSONSCI?(I;?TZSTEWBARRIER OR SHALL :3:(/:% L?\R MI?'(;"UT"‘RA?%(? OgN THE BARRICADE AND CONSTRUCTION
0G_AHD | Temporory S PERPE
reovoy o bk | o poocros——|To oo GTREAN SOE OF THE PCMS, WHEN-EXPOSED 10 ONE DRECTION PORTABLE CHANGE ABLE
reewoy Bioced | Th [Troffic —[Taar uP TO TWO WAY TRAFFIC, E UNIT (PCMS)
; TRVLRS . WHEN EXPOSED RNERS OF THE UNIT. SICN
iczorGous DFTVIRg [ AT T —|[ieoveters 1wy OF TRAFF(I:(:: D WITH ONE DRUM AT EACH OF THE FOUR CO MESSAGE
B R Lo SHOULD BE PLA BC(6)-21
High-Occy HOV________ oo Leser — -
i L VEH, VEHS | F "PORTABLE . ck: TxDOT
Vehicle HNY [Vehicles (59 |VEH, VERS — listed in Nole 15 under T «: TxDOT Jow: TxDOT
Highwoy TR, AR5 ';:':"’rnf’ WARN FULL MATRIX PCMS SIGNS ight ond legbility/visbilily requiremenls shollbe moinicined os ineer. i — be-2Tdgn o T ZSCTT E = l oAy
Hour sl NEO Wedne LU FullMolrix PCMS signs ore used, Ihe chorocler heigh Wolrix PCMS sign ond, with the opprovalof the Engineer, © 14007 November 2002 e SH 289, ETC.
nformat ion T Weight Limt :T LIMI 1. When U.A&E MESSAGE SIGNS™ obove. "(CW20-7) ore represented grophicolly on the Ful ond shoinol substilule REVISONS 6463 P SHEET NO.
: I:' c West (route) W When symbol signs, such os the “Flogg ' S listed obove. L the use of the slolic sign represented, 9-07 8-14 il HARRIS 11
e LF Nestbound WET PR z vintoin the legiély/ visibily requirement FulMolrix PCNS, they shollonly supplemen (7). for the 3 521 10U
o =T LN Ne1_Pavenent e M"Twsim ore represenled grophicolly on the isibiity, flosh role ond dimming requirements on BCI7),
et o N_CLOSED Will Not 3. When o reploce thol Sgn imuiote o floshing orrow boord provided it meets the visibiity, 0
[ Lover Level T 4. A fulmalrix PCHS may be used lo simuole
infenance MAIN some size orrow.
2 " ber, FM-numb
Il‘—"I-I-I Eow'o'y' *H ber, US +SH ’
<= 9
ou
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rier Ref - fied, form
I.Bt:ve;'eevcﬁ;'l;crl:v;sx"b; %r'e o?;sﬁa:goa;di:nr p,eq:,:i:':d ?:::‘d LOW PROFILE CONCRETE Arrow Boords may be located behind ch lizing devices in place for o shoulder
Refleclors con be found ot the Moteriol Producer Lisl web oddress Borrier Refleclor on BARRIER (LPCB) USED toper or merging loper, otherwise they shollbe delineoted with four (4) chonnelizing
shown on BC(1). 16" tollploslic bracket IN WORK ZONES devices ploced perpendiculor to troffic on the upstreom side of troffic.
2. Color of Borrier Reflectors shollbe os specified in the TMUTCD. The . .
cost of the reflectors shollbe considered subsidiory to Item 512. LPCB is opproved for use in work . )
zone lo where lhe p 1. The Figshing Arrow Boord should be used for ollione closures on muili-lone roadwoys, or slow
%" speed is 45mph, or less. See moving mointenonce or conslruction oclivilies on the troveliones.
Roodwoy Stondord Sheel LPCB. 2. Floshing Arrow Boords should nol be used on wo-lone, Lwo-woy roodwoys, delours, diversions
or work on shoulders uniess the "CAUTION" disploy (see deloibelow) is used.

3. The Engineer/inspector sholl choose ol appropriole signs, borricades and/or other troffic
Mox. spacing of borrier conlrol devices thal should be used in conjunclion with the Floshing Arrow Boord.

Borrier reflectors is 20 feel. 4. The Floshing Arrow Boord should be oble to disploy the following symbols:
Reflectors Attoch the delineolors os per
;-§ focturer’s rec 'dations.
o
2%
° H LOW PROFILE CONCRETE BARRIER (LPCB)
-0
€ ° °
gé’ [ ° °
;.5 ; CONCRETE TRAFFIC BARRIER (CTB) % o o
7 ° °
-1 L . , See D & OM (VIA
ges 3. Where lroffic is on one side of lhe CTB, two (2) Borrier Reflectors ° ° OR °
§g shollbe mounted in opproximalely the midseclion of each section of CT8B.
$ = An dlternote mounling locotion is uniformly spoced ot one end of eoch ° °
8.8 CTB. This willollow for oltochment of o borrier gropple without o e ° °
&2 domoging the reflector. The Borrier Refleclor mounled on the side of .. ° ° ° b b
gg 'g,' the CTB sholibe locoted direclly below the rellector mounted on top of < SslBollo rn-'r;-rr'\:;ml of .0 .0
£ the borrier, as shown in the deloil above. orrier Refleclors
$a¢ 4. Wnere CTB seporoles two-woy lrollic, three borrier reflectors sholl be os per monufacturer's 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION ° °
-5.8'8 mounted on eoch seclion of CTB. The refleclor unil on lop shollhave recommendalions.
S5 5 two yellow relleclive foces (Bi-Direclionoliwhile the rellectors on eoch
23 e side of the borrier shollhave one yellow reflective foce, s shown in . . . s e
3 the delaicbove. N i , DELINEATION OF END TREATMENTS . . o e "o %
vyl 5.Whe|n ci8 s::oroles trallic lroveim'; n lr(n:emsome direclion, no borrier ° e o o [ o o 0 0 o o ° ° °
2o reflectors willbe required on lop of the CTB. ° ° ° ° ° °
£ §§ 6. Borrier Reflector unils shollbe yellow or while in color lo molch END é’;’gASTMES'ELS FOR ° ° ° o o o
20 the edgeline being supplemented. 'S U
:ﬁ.g 7. Moximum spacing of Borrier Refleclors is forly (40) feel. IN WORK ZONES DOUBLE ARROW l’?IGHT/ LEFT ARR(?W SEOLEHI?'I'::II{LE;EVRON
oy 8. Povement morkers or lemporory flexible-refleclive roodwoy morker lobs (righl orrow shown: c
887 shollNOT be used os CTB delinealion. End lrealments used on CTB's in work zones lefl is similor) (right chevron shown:
gas 9. Attochmenl of Borrier Refleclors lo CTB shollbe per monuloclurer's sholl meel the opppropriole croshworthy left is simior)
P recommendolions. stondords os defined in the Monuol for . . , L ,
o§E 10Missing or domoged Borrier Rellectors shollbe reploced os direcled Assessing Solfely Hordwore (MASH). Refer 5. The “CAUTION" disploy consists of four corner lomps floshing simullaneously, or the Alternoling
3,8 sl et oibe Geineoted 0s Shown on Ihe Coove GelGE to the CWZTCD List for opproved end 6 ,m&mﬂu’:ﬁ ooy NOT ALLONED,
2 .Single riers delineo wn on ove L . .
g ireoiments ond monwfocturers. 7. The Flashing Arrow Boord shollbe copoble of minimum 50 percent dimming from raled lomp volloge.
:8‘5 8 The floshing rote of the lomps sholinol be m;olm 25 n'or move| thon 40 floshes per minule.
£X0 . Minimum lomp “on lime" shollbe opproximalely 50 percent for the lloshing orrow ond equol
357 BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS g, reniervds of 25 percent loeoch seavenlohose of the fosing chevror.
. §8‘9 10. The floshing orrow disploy is the TxDOT stondords h . the sequentiol chevron
¢.g§ disploy moy be used during doyiight operolions. .
!: : WARNING LIGHTS 11. The Floshing Arrow Boord shollbe mounted on o vehicle, lrailer or olher suiloble supporl.
sé"-:g - g: l"los'mg Ar;g;s Boord SHALL NOT BE USED I: hmu{; sﬁﬂal;::lic. s
2z S , . A fullmotrix moy be used lo simulole o Floshing Arrow d provided il meels visibility,
& =% Hﬂ'«'?g .59;1“; ssm';"'oerl ::: '"s ‘u:’“:ﬂ"lz::';m TMUTCD. " flosh rale ond dimming rfqﬁremenls on lﬁAs‘ sheel for the some siz; orros.
3. Type A-Low Inlensily Floshing Worning Lights ore commonly used wilh drums. They ore intended lo worn of or mork o polentiolly hozordous "o bollom ollwl of raler led Arrow Boords be 7 feet from roodwoy

oreo. Their use shollbe os indicated on this sheel and/or olher sheels of the plons by the designation “FL". The Type A Worning Lights sholl
not be used with signs monufoctured with Type B or C  gheeling, meeling the requirements of Deporimenlol Materiol Specification DMS-8300. —
4, Type-C ond Type D 360 degree Sleody Burn Lights ore inlended lo be used in o series for delineolion lo supplement other lrolfic control REQUIREMENTS
) O] devices. Their use shollbe os indicated on this sheel ond/or other sheels of the plons by the designation "SB".

5. The Engineer/Inspector or the plons shall specily the localion and type of worning lighls to be inslalled on the troffic control devices. TYPE MINIMUM | MINIMUM NUMBER VISIBILITY ATTENTION
[ 6. When required by the Engineer, the Conlroclor shol furnish o copy ol the worning lights cerlificolion. The worning light monufocturer will SIZE OF PANEL LAWPS | "o crancE e WHEN NOT IN USE, REMOVE

cerlify the worning lights meel the requirements of the lotest ITE Purchose Specilicalions lor Flashing ond Steady-Burn Worning Lights. Floshing Arrow Boords THE ARROW BOARD FROM THE

7. When used lo deiineote curves, Type-C ond Type D Steody Burn Lighls should only be ploced on the oulside of the curve, nol the inside. B |30x60 13 374 mie shollbe equipped with RIGHT-OF -WAY OR PLACE THE
oulomolic dimming devices. ARROW BOARD BEHIND CONCRETE

TRAFFIC BARRIER OR GUARDRAILL.

8. The locolion of worning lights ond worning refleclors on drums shollbe os shown elsewhere in the plons. c 48 x 96 15 1 mile

Type C Worning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS

opproved subslilule mounted on o 1. Type A lioghing worning lighls ore intended 1o worn drivers thol they ore opprooching or ore in o polentiolly hozordous oreo.
drum odjocent to lhe lrovel woy. 2. Type A rondom floshing worning lights ore nol inlended for delineolion ond sholinol be used in o series. FLASHlNG ARROW BOARDS
3. A series of sequentiol floshing worning lights placed on chonnelizing devices lo form o merging loper may be used for delinealion. If used,
the successive floshing of the sequentiol worning lighls should occur from the beginning of the loper o the end of lhe merging loper in

order lo idenlify the desired vehicle poth. The rate of fiashing for each lighl shollbe 65 floshes per minule, plus or minus 10 floshes.
4. Type C ond D steody-burn worning lighls ore inlended lo be used in o series lo delineale lhe edge of lhe lravellone on delours, on lone SHEET 7 OF 12

—————— | chonges, on lone closures, ond on other similor conditions. -

! | 5. Type A, Type C ond Type D worning lighls shollbe instolled ol locolions os deloiled on other sheels in the plons. §® ;’;afr;f’/:c
" 6. Worning lighls shollnot be instolled on o drum lhot hos o sign, chevron or verlicol ponel. . Divisiéyn
\ 7. The moximum spacing lor worning lighls on drums should be identicol o the chonnelizing device spocing. TRUCK-MOUNTED ATTENUATORS l Texas Department of Transportation Standard

- - ] °| WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING LIGHTS L Truck-mounted oltenuolors (TMA) used on TxDOT focilities
- - = — = — t t the [t llined in the Monuol f
1. A worning reflector or opproved subslilule moy be mounted on o plostic drum os o subslilule for o Type C, sleody burn worning light ot the w Samrye%:mes(au&,' " * BARRICADE AND CONSTRUCTION

discrelion of the Conlroctor unless otherwise noted in the plons. 2 Rf:'d‘;’ %Ill‘e“'CWZTCD for the requirements of Level2 or ARRow PANEL. REFLECTORS.

2. The worning refleclor sholibe yellow in color ond shollbe monufoclured using o sign subslrote opproved for use with ploslic drums listed

on the CWZICD. T o e ey ey e ot soled WARNING LIGHTS & ATTENUATOR

3. The worning reflector shollhave o minimum relroreflective surfoce orea (one-side) of 30 squore inches.

—_r—=

PR in the plons.
Worning reflector moy be round 4. Round reflectors shollbe fully reflectorized, including the orea where otloched to the drum. , . "
or sosre Must hove 0 yelon 5. Squore subsiroles musl hove o minmum of 30 squore inches of refleclorized sheeling. They do nol have Lo be reflectorized where it 3 A WA shouid be used onylime thol 1t con be posilioned
reflective surfoce oreo of ol leas! 6 r::l?:e” :omlehe obei rellector loci ing lroffic shollhave sheeti ling the color ond relroreflectivily requirements | withoul odversely offecting the work performonce. BC(7)-21
30 squore inches e 83(:0-1 ""a”"“l" c°' ocing opproaching lroffic e sheeling meeling the c elroreflectivity requrements for 6. The only reason o TMA should nol be required is when o work FLE: be-21.dgn ON: TxDOT [ck: TxDOT [ow: TxDOT [ek: TxDOT
ype O or Type L. R 5 5 oreo is spread down the roodwoy ond the work crew is on

7. When used neor two-woy lroffic, both sides of the worning reflector sholbe reflectorized. extended distonce from the TMA. ©7TxDOT November 2002 CONT [sECT %08 HIGHWAY
. 8. The worning reflector shouid be mounted on the side of the hondie neorest opprooching trolfic. REVISIONS 6463 | 18 001 SH 249, ETC.
we 9. The moximum spocing lor worning reflectors should be identicollo the chomnelizing device spocing requirements. 9-07 8-14 oisT COUNTY SHEET NO.
3 713 52 HOU HARRIS 12

101
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GENERAL NOTES

I.For long term stationory work zones on freeways, drums shollbe used os
the primory chonnelizing device.

2.For inlermediole term slolionory work zones on Ireewoys, drums shouid be
used os the primory chonnelizing device but moy be reploced in tongenl
seclions by verlicolponels, or 42" two-piece cones. In longenl sections,
one-piece cones may be used with the opprovolof the Engineer bul only

9/16" dia. (typ)
for mouning

if personnelore present on the project ot oll limes lo moinloin the 4" mos
cones in proper position ond locotion.
3.For shorl lerm slalionory work zones on freewoys, drums ore the preferred 4 min
chonnelizing device bul moy be reploced in topers, tronsilions ond tongent 8" mox fach drum shollhove
seclions by verlicolponels, lwo-piece cones or one-piece cones os (typ) o minimum of 2 oronge [ )
c opproved by the EW. ond 2 white stripes
3] 4.0rums ond ollreloted ilems shollcomply with the requirements of the : using Type A or Type B 5% 247 Sign 127 x 24"
<% current version of the “Texas Monuolon Uniform Trolfic Control Devices” : retroreflective . Verlicol Ponel
°8 ((r:w;rr(é%) ond the "Compliont Work Zone Trolfic Control Devices List" 2" mox sheeling with the _Qhevr%:,cev'l':& m% TKr:el:cR_me mount with diogonals
2o ( ) typ.) e bei Divider, Drivewoy sign D700, sloping down lowords
§2, 5. Drums, boses, ond reloled moleriols sholleshibit good workmonship ond :pm;l,', ve bt R4 series or olher signs os opproved travel woy
§\. H shollbe Iree from objeclionoble morks or defecls thal would adversely £ é by Engineer
ooe offect their oppeoronce or serviceobiily. .
zx" 6. The Conlractor shollhove o moximum of 24 hours lo reploce ony plostic 3|9
-%g d'“'l'sd;‘:_"“"‘d :0;. 'WW:YJ"_' Engineer /inspeclor. The reploce- Plywood, Aluminum or Metol sign
28 = menl device must be on opproved device. i i . substrates shollNOT be used on
& g’% GENERAL DESICN REQUIREMENTS plostic drums
o
get Pre-quolified plostic drums shollmeet the following requirements: e— Toper 10 ollow
?3 g 1. Plostic drums shollbe o two-piece design: the "body™ of the drum sholl for stacking o @ \
- be the lop porlion ond the "bose™ sholibe the bottom. minimum of 5 See Bollos!
§§§ 2. The body ond base sholllock together in such o monner lhol the body drums & Note 3 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
go%® seporales from lhe bose when impocled by o vehicle lroveling ot o speed ON PLASTIC DRUMS
wg o of 20 MPH or greoter bul prevents occidentol seporotion due to normol
822 honding ond/or oir lurbulence creoled by possing vehicles. .
33 3. Plostic drums shollbe construcled of lightweight flexible, ond
R deformable moleriols. The Controclor shollNOT use metol drums or
s c’»‘g single piece ploslic drums os chonnelizolion devices or sign supporls. 1. Signs used on ploslic drums shollbe monufoctured using
H 4.Drums shollpresent o profie thl is o minimum of 18 inches in widlh subsiroles sled on the CWZTCD.
ng ¢ ol the 36 inch heighl when viewed from ony direction. The height of
'§ .6 drum unil (body inslolled on bose) shollbe o minimum of 36 inches ond 2. Chevrons ond olher work zone signs wilth on oronge bockground
5 §- o moximum of 42 inches. This delailis not intended shollbe monufoclured wilh Type B or Type C  Orongy,
§.§'5 5. The lop of the drum shollhove o buil-in hondle for eosy pickup ond for fobricalion. See nole 3 sheeling meeling the color ond relrorefleclivily requiremenls
oas shollbe designed lo droin waler ond nol collect debris. The hondie N ond wl;; CWIZTCD iseld for of Dufsnedamolhequllol;o“ Moteriol," unless otherwise
bl 1 shollhove 0 minimum of Iwo widely spoced 9/16 inch diomeler holes 1o providers ol opprov specilied n .
4 §§ ollow oltochment of o worning light, worning reflector unil or opproved g:efl::; Pedesirion 5. VerticolPonels shollbe octured with -
B835T compliont sign, ric . Vertico s monufoctured with oronge e
.§.. $ 6. The exterior of the drum body shollhove o minimum of four ollernoling . sheeling meeling the requirements of DNS-8300 Type A or Type B.
w35 oronge ond while relroreliective circumlerentiolslripes not less thon Cont th Diogonol siripes on Verlicol Ponels shollsiope down loword
EXo 4 inches nor greoler thon 8 inches in width, Any non-reflectorized 36 rail for hond Iroiiing the intended Iroveled lone.
5 j ri X in in
°n§ :?dol:: between ony lwo adjocent stripes shollnol exceed 2 inches 4.Other sign messoges text or s ) may be used os
& §-8 s 7. Boses shollhove o moximum width of 36 inches, 0 moximum height of 4 opproved by the Engineer. Sign dimensions shollnol exceed
3 €% inches, ond o minimum of two foolholds of sulficient size lo ollow bose 18 inches in ""::" or 24 nchesan heighl, excepl for the R9
S-eg to be held down while seporoting the drum body from the bose. series signs discussed in nole 8 below.
§ 2> 8. Ploslic drums shollbe conslructed of ullro-violel stobiized, oronge, 4\ ) ) ) ) )
xo high-densily polyethylene (HDPE) or olher opproved moleriol. 5. Signs shollbe instolled using o 1/2 inch bolt (nominol)

ond nul, two woshers, ond one locking wosher for each

9. Drum shollhove 0 moximum unbollosted weight of 111bs.
poed conneclion.

10.0rum ond bose sholbe morked with monulfocturer's nome ond model number.

6. Mounting bolts ond nuls shollbe fully engoged ond
odequoately torqued. Bolls should not extend more thon 1/2
inch beyond nuls.

RETROREFLECTIVE SHEETING Detecloble Edge

1. The slripes used on drums shollbe conslructed of sheeling meeling lhe
color ond retroreflectivity requirements of Deportmentol Moteriois

7. Chevrons may be placed on drums on the oulside of curves,

Spcc-f-col-on DMS 8300, "Sign Foce Moteriols." Typc A or Type B on merging lopers or on shilling lopers. When used in lhese
r e g sholl be lied unless otherwise specified 2 Mox locolions, they moy be ploced on every drum or spoced nol
in the °'°"" g more thon on every third drum. A minimum of three (3)

2. The sh g sholibe suilobl lor use on ond sholl odhere 1o the drum should be used ol eoch localion colled for in the plons.
surlocc such thol, upon vehi the Q sholl remoin

DETECTABLE PEDESTRIAN BARRICADES
1. When exisling pedestrion focililies ore disrupled, closed, or

odhered in-ploce ond exhibit no aelom-nol-no. crock-no. or loss of

8. R9-9, R9-10, R9-11 ond R9-1lo Sidewolk Closed signs which
retrorefleclivily other thon thot loss due lo obrasion of the sheeling

ore 24 inches wide moy be mounted on ploslic drums, wilh

sur foce. relocoted in o TTC zone, the temporory focilities shollbe opprovolof the Engneer.
delecloble ond include occessibiily feolures consistent with
BALLAST the feolures present in the exisling pedestrion focilily. Refer
lo WZ(BTS-2) for Pedesirion Conlrolrequirements for Sidewolk
Unbolios enough Diversions, Sidewolk Detours ond Crosswolk Closures.
L s led boses sholbe lorge to hold w lo 50 .bs. of sond. 2. Where pedestrions with visuol disobililies normolly use the SHEET 8 OF 12
This bose, when filed with the bollos! moleriol, should weigh belween closed sidewak, o Delectoble Pedeslrion Borricode sholl be ® Traffic
35 Ibs (minimum) ond 50 Ibs (moximum). The bollosl moy be sond in one N . b %’ Safet
1o three ole from  the bose, sond in o sond-filed plastic ploced ocross the full width of the closed sidewolk insteod Di?isei 6Vn
sondbogs sepor J 3 ol ] Type 3 Borricode. i
bose, or other bollsling devices os opproved by the Engineer. Slacking 3.0 ion borri similor 1o the one pictured I Texas Department of Transportation Standard
ol sondbogs willbe ollowed, however height of sondbogs obove povement obove, longiludinol chonnelizing devices, some concrele
surfoce moy not exceed 12 inches. borriers, ond wood or choin link . g with o [t
2.Boses with buil-in bollast sholl weigh belween 40 Ibs. ond 50 Ibs. delecloble edging con solisfoclorily delineale o pedesirion
Buill-in bollost con be constructed of on integrol crumb rubber bose or poth. BARRICADE AND CONSTRUCTION

o soid bose. 4, Tope, rope, or ploslic choin slrung belween devices ore nol

3. Recycled truck lire sidewolls moy be used for bollos! on drums opproved
for this lype of bollast on the CWZTCD list.

4, The bollos! shollnot be heavy objects, woler, or ony moteriol thot
would become hazordous lo molorisls, pedestrions, or workers when the

delecloble, do nol comply with the design stondords in the
“Americons with Disobilities Acl Accessibilily Guidelines

(ADAAG)" ond should not be used os o control for pedestrion

movements.
5. Worning lights sholinot be ottoched to delecloble pedestrion

CHANNELIZING DEVICES

drum is struck by o vehicle. borricodes. BC(B) - 21
5. When used in regions susceplible lo freezing, drums shollhove droinoge 6. D ion borri should use 8" nominol borricode
holes in the botloms so thot woler wilnot collect ond Ireeze becoming rois os 5"0'" on ac“o,: Pf_?":?“' thol the top roil P':‘"d” FiE: be-21.dgn on: TxDOT [ck: TxDOT [ow: TxDOT [ex: TxDOT
o hozord when siruck by o vehicle. :pm." burrs, or Shorp. ed or hond roling with no ©TxD0T_November 2002 cont [sec1| o8 HIGHWAY
6. Ballos! shallnol be placed on lop of drums. ' * ges- REVISIONS 6463 | 18 001 SH 249, ETC.
o 7. Adhesives moy be used lo secure bose of drums lo povement. 4-03 8-14 -
e 9-07 §-21 oIST COUNTY SHEET NO.
b-¥rd 7-13 HOU HARRIS 13
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8 1o 12 8" lo 12 8" lo 12" 8" tlo 12" 2" 1. The chevron shollbe o verlicolreclongle with o
| | | I-—-' minimym size of 12 by 18 inches.
2. Chevrons ore intended lo give nolice ol a shorp GENERAL NOTES
chonge of olignment with the direction of Irovel 1. Work Zone chonnelizing devices illustroled on this sheel moy be instolled
ond provide odditionol emphasis ond guidonce for in close proximily lo lroffic ond ore suiloble for use on high or low
- 8" vehicle operolors with regord lo chonges in speed roodwoays. The Engineer/inspeclor shollensure thol spacing ond
Iy g $ Min, horizontol olignment of the roodwoy. plocement is uniform ond in occordonce with lhe “Texas Monuolon Uniform
2.‘- ': See N T 3. Chevrons, when used, shollbe erecled on lhe oul- Troffic ConlrolDevices” (TMUTCD).
mn. |8 .5 4 nole 7 |2 side of o shorp curve or lurn, or on the for side 2. Chonnelizing devices shown on this sheel may hove o driveoble, fixed or
= e of on intersection. They shollbe in line with porloble bose. The requirement for sell-righling chonnelizing devices must
$ 3 ond ol right ongles lo opprooching lrollic. be specified in the GenerdlNoles or other plon sheels. .
< § 4" 8 Spocing should be such thol the motorisl olwoys 3. Chonnelizing devices on self-ru.)lmg supporls should be used in work zone
22 VP-R @ ¥ 8 hos three in view, unlil the chonge in olignment oreos where chonnelizing devices ore frequently impocled by erronl vehicles
5% -+ | 8 eliminales ils need. or vehicle reloted wind qusts moking olignment of the chonnelizing devices
°§ ;g 8 | . dilficult o moinloin. Locotions ol these devices shollbe delaied eise-
>8 . < . 4.To be elleclive, the chevron should be visible where in Ihe plons. These devices shol conform Lo the TMUTCD ond the
Sg. £ R‘&:‘ . € % for ol leost 500 leet. “Complionl Work Zone Traffic Control Devices List™ (CWZTCD).
3% L por § 5. Chevrons shollbe oronge with o block nonreflec- 4. The Conlroclor shollmointoin devices in o cleon condilion ond reploce
*5 . % E - u live legend. Sheeling for the chevron shollbe domoged, nonrefleclive, foded, or broken devices ond boses os required by
f:"’ — relroreflective Type B or dype C conlgrming lo the Engineer /inspeclor. The Conlroclor shollbe required lo mainloin proper
-3 " = \Self-righlinq . Depor tmentolMoleriol Specificotion DMS-8300, device spocing ond olignment.
3'5.‘.- 18 T Support 12 minimum = unless noled otherwise. The legend shollmeel the 5. Porloble boses shollbe fobricoled from virgin ond/or recycled rubber. The
o §8 _y mm"l requirements of DMS-8300. porloble boses shollweigh o minimum of 30 Ibs.
Lo= . . " 6. Povement surfoces shollbe prepored in 0 monner thal ensures proper bonding
S 7 FIXED F-xed_ Bose w/ Approved Adhesive 6. For Lo_ng Term Stotionory use on lopgrs or belneen the ives. the fixed mounl ond the po 1 surfoce.
g 29 —_— (Driveoble Bose, or Flexible tronsilions on Ireewoys ond divided highwoys, N odhesiv bases vemen c
233 (Rigid or sel -righting) Support con be used) sell-righling chevrons may be used lo supplement r‘;‘”""’ "‘:::: prepored ond oppled occording to the momfoclurer’s
E §g DRIVEABLE plastic drums but not o replace plostic. drums. 7. The instoliolion ond removolof chonnelizing devices shollnol couse
§ 88 detrimentol effects lo lhe finol povement surfaces, including povement
& 5 | surfoce discoloration or surfoce integrily. Driveoble boses shollnol be
we 1. Verlical Ponels (VP's) ore normolly used lo chonnelize CHEVRONS permilled on finol povement surfoces. The Engineer /inspector sholl opprove
8 2 troffic or divide opposing lones of troffic. awolm ond removol procedures of fixed boses.
"3 8" to 12 2.VP’s moy be used in doylime or nightlime siluations. pr -
Y f—] They moy be used ol the edge of shoulder drop-ofis and
F] .’.1;: - —_ olher oreos such os lone Ironsilions where posilive
=38: doylime ond nighllime delineolion is required. The
288 Engineer /Inspeclor shollrefer lo the Roodwoy Design
g’-‘ Monuol for oddilionol requirements on the use VP's
€ §§ 24n for drop-offs.
1 5 B 3. VP's should be mounied bock to bock if used ot the edge Minimum Suggested Moximum
&3, min, 36" of culs odjocent lo two-woy two lone roodwoys. Slripes b Desiroble Spocing of
Y] min, are lo be refleclive oronge ond refleclive while ond S?e‘:dd Formula Toper Leng Chonneiizing
o8¢ should olwoys slope downword loword lhe lrovellone. xx — Devices
%58 4. VP's used on expr ys ond fr ys or other high 10 1 I73 On o On o
-E speed roodwoys, moy hove more thon 270 squore inches Offset |Offsel Offse! Toper Tongent
5§-5 R of relroreflective oreo focing troffic. 30 150" | 165" | 180" 30' 60"
292, 5. Self-righling supporls ore ovoiloble with porlable bose. 35 ws2 205 | 225 | 245 35 70
S=2 See “Complionl Work Zone Troffic Control Devices Lisl™ L 60
S 3 (CWZTCD). 40 265" | 295" | 320" 40 80"
L SeD 6. Sheeling for the VP's shollbe relroreflective Type A or . o . g .
@ g§§ Type B conforming to Deportmentol Moteriol Specificotion 45 450_ 495_ 540_ 45_ 90_
E P 4 7. VS-B300,uress noted olherise. 50 500' | 550" 600" | 50" | 100
g £ . e . e the height of refleclive moleriolon the verlicol 55 550" | 605 | 660" 55 1o
= (Rigid or self-righling) P . fioe of L=WS -
g &5 O e s e oy 61 © ponelsiripe o LONGITUDNAL CHANNELIZING DEVICES (LCD) 60 600" [660' [720'| 60" | 120
PORTABLE 65 650' | 715" | 780" 65 130"
_— 1.LCDs ore croshworlhy, lightweighl, deformable devices thol ore highly visible, hove good lorgel volue ond 70 700" | 770" | 840" 70" 140"
con be connecled logelher. They ore nol designed to conloin or redirect o vehicle on impoct. - - -
VERTICAL PANELS (VPs) 2.1CDs moy be used insleod of o line of cones or drums, 75 750" | 825' | 900 75 150
3.LCDs shollbe ploced in occordonce lo opplicotion ond inslollotion requirements specific lo the device, ond 80 800' | 880" | 960" 80" 160"
used only when shown on the CWZTCD Bkst.
4,LCDs should not be used lo provide posilive protection for obslocles, pedesirions or workers. x x Toper lengths hove been rounded off.
5. LCDs shollbe supplemenled wilh relrorefleclive delineolion os required for lemporory borriers ;'.l:nqlh of 'Iopo(v .:Hr’.) W=Width of Offset (FT.)
on BC(7) when ploced roughly porollel Lo the travellones. osled Speed
1 ina Troffi ividers (OTLD) 6.LCDs used os borricades ploced perpendiculor to lroffic should hove ol leost one row of reflective
O acion Susitas Soti 16 coorant o sheeling meeting the requirements lor borricode rols o8 shown on BCIIO. Ploce reflective sheeling SUGGESTED MAXIMUM_SPACING OF
normal one-way roodwoy seclion 10 Iwo-woy neor the top of the LCD olong the fulllength of the device. T
operotion. OTLO's ore used on lemporory CHANNELIZING DEVICES AND
" CW6-4 cenleriines. The upword ond downword orrows MINIMUM DESIRABLE TAPER LENGTHS
I"z—ﬂ on the sign's face indicote the direclion of WATER BALLASTED SYSTEMS USED AS BARRIERS -
xT I ) 1B Ponels troffic on either side of the divider. The
bose is secured lo lhe povement with on 1. Woter bollosled systems used os borriers sholinol be used solely lo chonnelize road users, bul oiso o prolect the
Q mounted odhesive or rubber weight lo minimize movement work spoce per the oppropriole Monuol lor Assessing Solely Hordwore (MASH) croshworlhiness requirements based on
bock o bock coused by o vehicle impacl or wind qusl. roodwoy speed ond borrier opplication. . 5 . 5 . SHEET q OF 12
18~ 2. Woter bollosted syslems used lo che vehiculor Ir?ll-c shollbe supplemented with relroveﬂec_l-ve delinealion , - <
-”7 2. The OTLD moy be used in combinalion with 42" or chonnelizing devices lo improve doylime/nightlime visibility. They moy olso be supplemented with p | morkings. % Traffic
cones or VPs. 3. Woter 'bolosled syslems used os borriers shollbe ploced hco;;%%m;e lo opplication ond instollolion requirements [‘)si?/fsei%
Porlable, specific lo the device, ond used only when shown on lhe L. i
36" Fixed or 3. Spocing belween Ihe OTLD shollnol exceed 500 4. Woler bollosled systems used os borriers should nol be used for o merging loper excepl in low speed (iess thon 45 MPH) A 7exas Department of Transportation Standard
Driveoble Bose feel. 42" cones or VPs ploced belween urbon oress. When used on o loper in o low speed urbon oreo, the loper shollbe delineoled ond the loper length
moy be used, the OTLD's should nol exceed 100 fool spacing. . wsheh:ld be designed 1o oplimize rood user operalions considering the ovoiobie 'Tomelric condilions.
or moy be 5 . . woler bollosted systems used'os borriers have blulll ends ?xposed to lroffic, they should be ottenuoled
mounled 4. ':‘:'::";voe"""“ g’h:?;q"": ‘:h:“a::L?“shu os per monufoclurer recommendations or liored 1o o point oulside the cleor zone. BARRICADE AND CONSTRUCTION
on drums. legend. 8
— — be retrorelieclive Type B or Fype C confprming AN
| | | | / lo Depor Imenlol Moleriol Specilicolion DNS-8300, If used lo chonnelize pedeslrions, longiludinol chonnelizing devices or woter bollosted CH NELIZING DE VICES
———— . ( ) unless noled olherwise. The legend sholl meel systems musl hove o continuous detectoble bottom for users of long cones ond the top
the requirements of DMS-8300. of the unil shollnot be less thon 32 inches in heighl.
HOLLOW OR WATER BALLASTED SYSTEMS USED AS FILE: be-21.dgn v TxDOT [ck: TxDOT Jow: TxDOT [cx: TxDOT
©TxDOT November 2002 CONT [secT 108 HIGHWAY
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS REVISONS o463 | 18 o0t SI1249,E7C.
:._JI:' 9-07 8-u oisT COUNTY SHEET NO.
p-¥rd 3 52 HOU HARRIS 14
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TYPE 3 BARRICADES i Eoch voodwz;;: )\ ]
. Lo fivided Mghwoy ROAD JOORESS = -~ . 1 Where positive redireclionol
1. Refer to lhe Complion! Work Zone Troffic Conlrol Devices List (CWZTCD) borricoded in the some monner. RN-2 oy - ~ copobiily is provided, drums
for detais of the Type 3 Borricades ond o list ol ol maleriols CLOSED W%‘ - E ot conon
used in the conslruclion of Type 3 Borricades. R 4 . 5
2. Type 3 Borricodes shollbe used ol eoch end of construclion w0 [ <BETOR) 2. Prastic construction lencing
projects closed lo ol lroffic. — moy be used with drums for
3. Borricodes extending ocross 0 roodwoy should hove stripes thol siope W‘ T — sofely os required in the plons.
downword in the direclion loword which troffic must lurn in delouring. = | Z ~_ \ 3. Verlicol Panels on flexible supporl
When both right ond left turns ore provided, the chevron striping moy A EY/ -~ 5 moy be subsliluted for drums when the
slope downword in both directions from the center of the borricade. B — Typicol shoulder width is less thon 4 feet.
Where no lurns ore provided ol o closed rood, slriping should slope = T A Ploslic Drum 4. When the shoulder widlh is grealer
downword in both direclions loword the cenler ol roodway. 7 T - -~ /r/-; rd thon 12 feel, steody-burn lights
5 4. Siriping of rols, for the righl side of the roodway, should siope & -~ : PERSPECTIVE VIEW be omilled if o used
§9 downword to the left. For the lefl side of the roodwoy, slriping > moy be omitled if drums ore .
s> should slope downword o lhe right. ce Lo A Ve 30 feet These drums 5. Drums musl extend the length
-8 5. Identification morkings may be shown only on Ihe back of the ~ R w=__ — P ore nol required ol the culvert widening.
‘s' v borricode roils. The moximum heighl of lellers ond/or compony logos - - = / on one-woy roodwoy
22¢ used for idenlification shollbe 1",
$s ] 6. Borricodes shollnol be ploced porollel lo lroffic unless on odequote PERSPECTIVE VIEW Detour \ LEGEND
2a cleor zone is provided. Roadway
2% 7. Worning ighls sholNOT be instolled on borricodes. -
-1 8. Where borricodes require Ihe use of weighls lo keep from lurning over, . qD Plostic drum
ges lhe use of sondbogs wilh dry, cohesionless sond is recommended. The . H=H' ﬂ=E ;| 8
088 sondbogs willbe lied shul Lo keep the sond from spiling ond lo The hree rois on Type 3 borricodes g § E QD Plostic drum wilh sleody burn light
2e3 moaintoin 0 constont weight. Sond bogs shollnot be slocked in o monner shollbe refleclorized oronge ond 1 2 or yellow worning reflector
§° ] lhat covers ony porlion of o borri(;:‘d: roils rell:c.livc sheeling, refleclive while slripes on one side § ‘5‘ 4
€~ Rock: concrele, iron, steelor other solic _obiecls NOT be , facing one-woy lroffic ond bolh sides 4 S St burn worni t
eed permitled. Sondbogs should weigh o minimum of 35 Ibs ond o moximum of for wo-woy lroffic. I n i n il | 2 el & 2 “C::.y" 'ummz,mm
<§8 50 Ibs. Sondbogs sholibe made of o durcble moteriol thol leors upon . s = g
$ag vehiculor impoct. Rubber (such os lire inner lubes) shollnol be used Barricode slriping should sion! Il a ! Il S8
288 X mooct. downword in the direction of delour. s8| @
9" 5 or sondbogs. 995 shallony e m:d,,wm or upon Ihe base 8 4P % Increose number of plostic drums on the
:8 ) sapms gllhlhe device mﬂm:x fost ded obove ground level g side of opprooching lroffic if the crown
e or with rope, wire, or ol osteners. 9 P R % i o Y
.3."3 9. Sheeling for borricodes shollbe relrorefleclive Type A or Type B 1. Signs M b' "!°"’"°‘ on independent wpp_ovls ot 7 fool 8' mox. length Type 3 Borricades K E g width mokes il necessory. (minimum of 2
- 0 5 . e mounting heighl in cenler of roodwoy. The signs should be o A ond {4 drums)
T EL confor!mg lo DeporImentol Moteriol Specificotion DMS-8300 unless minimum of 10 feel behind Type 3 Borricodes. < 8| & moximum 0 ums
£88 olnerwise noted. 2. Advonce sigring shollbe os specilied elsewhere in the plons. PLAN VIEW @ @
583 Borricodes shollNOT PLAN VIEW
o be used os o sign support.
§§ 5 gn supp TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS
>
8':3 2 Minimum
053 I ' ' ' l I Yiaih of
o5& eflective
- R ) Sheeling o an CONES
§'§ ¥ é 6 6" 7 inches. 304 5
w== 4" min, oronge
235 | TYPICAL STRIPING DETAIL FOR BARRICADE RAL 2 mn.
1 in, 1]
k¥ 4' min,, 8" mox, 2" min.
-] 4" min, oronge
& §§§ I . 2" min, 2“ mox.
!2 Ew . 4" min, white 3" min.
8,-—&.2 13 o a2~ 2" to 6"
6 =% | 28" min, 3" min
/ 2 min,
Stiffener 28"
A Fiot roil min,
Stiffener moy be inside or oulside of supporl, bul no more thon —_— A —L
2 sliffeners shollbe ollowed on one borricade.
TYPICAL PANEL DETAIL Two-Piece cones One-Piece cones Tubulor Morker
FOR SKID OR POST TYPE BARRICADES

Alternote
Aternote QD 28" Cones shallhove o minimum weight of 9 1/2 Ibs.
42" 2-piece cones shollhove o minimum weight of
Approx. Drums, verlicol ponels or 42" cones Agprox. QD 30 bs. including bose.
| 50" | ot 50" moximum spacing | 50" |
| | T SHEET 10 OF 12

Iﬁn. 2 drums Min. 2 drums 1. Troffic cones ond tubulor morkers shollbe predominontly oronge, ond ® Traffic
or 1Type 3 or 1Type 3 meel the height and weighl requirements shown obove. 3 Safety
bamcode STOCKPLE borricode 2. One-piece cones have the body ond bose of the cone moided in one consolidoled I Texas Department of Transportation 5’3‘;’%’;’;’ M
unil. Two-piece cones hove o cone shoped body ond o seporole rubber bose,
/ or bollost, thot is odded to keep lhe device upright ond in place.
3. Two-piece cones may hove o hondie or loop exlending up lo 8" obove lhe minimum
height shown, in order lo oid in relrieving the device. BARRICADE AND CONSTRUCTION

4. Cones or lubulor morkers shollhove while or white ond oronge reflective

bonds os shown obove. The refleclive bonds shollhove o smooth, seoled
On one-woy roods D”"‘b"_ ouler surfoce ond meet the requirements of Deportmentol Moteriol CHANNELIZ ING DE VICES
d°""§"°°"‘ drums slock_pie Iotiohon C izing devices porolello lroffic Specification DMS-8300 Type A or Type B.
or borricode moy be is oulside should be used when stockpie is 5.28" cones ond lubulor markers ore generolly suiloble for shorl duralion ond
omilted here cleor zone, within 30" from Irovelione. shorl-lerm slalionory work os defined on BCt4). These should nol be used
for intermediole-term or long-lerm slotionory work unless personnelis on-site BC( 10) - 21
<= 1o mointgin them in their proper uprighl posilion.
_ —  — — —  — — — —  — — — = 6. 42" two-piece cones, verlicolponels or drums ore suiloble for ollwork zone FILE: be-21.dgn o TxDOT _[ox: TxDOT Jow: TxDOT [cx: TxDOT
= durations. ©TxDOT November 2002 CoNT [sect 08 HIGHWAY
7. Cones or lubulor morkers used on each project should be of the some size REVISIONS 6463 18 001 SH 249, ETC.
& e ond shope. 9-07 8-14 oIST COUNTY SHEET NO.
5 'é.‘ TRAFFIC CONTROL FOR MATERIAL STOCKPILES 7.3 521 ul conm a

104




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

GENERAL

1. The Conlroctor shollbe responsible for moinioining work zone ond
exisling povemenl morkings, in occordonce with lhe stondord
specificotions ond speciol provisions, on oliroodwoys open to trolfic
within the CSJ limils unless olherwise slaled in the plons,

2. Color, pollerns ond dimensions shollbe in conformonce with the
“Texos Monuolon Uniform Troffic ControlDevices™ (TMUTCD).

2. Work zone pavemenl morkings shollbe inspected in occordonce with

device inspeclions os required by Form 599,

3. The morkings should provide o visible reference for o minimum
dislonce of 300 feel during normol doylight hours ond 160 feel when
iluminoted by outomobile low-beom heodiighls ol night, unless sight
dislonce is restricted by roodwoy geomelrics.

4, Morkings faiing lo meel this crilerio within the firsl 30 doys ofler

plocement shallbe reploced ol the expense of the Coniroclor os per
Specificolion Item 662.

DATE:
FILE:

§
2
5: 3. Additional supplementol povement morking deloils moy be found in the
‘3§ plons or specificolions.
'§‘ ‘2‘ 4. Povemenl morkings shollbe inslolled in occordonce with the TMUTCD
g-g ond os shown on lhe plons.
z >
§-§g 5. When shorl term morkings ore required on lhe plons, shorl lerm
B E morkings sholl conform with the TMUTCD, the plons and deloils os
=§.§ 8 shown on the Stondord Plon Sheel WZ(STPM).
© gg 6. When stondord pavement morkings ore nol in ploce ond the roodwoy
Leo3 is opened lo Iroffic, DO NOT PASS signs shollbe erected to mork
§°§ the beginning of the seclions where passing is prohibited ond
ac . PASS WITH CARE signs ol the beginning ol seclions where possing
.gg g is permilted.
§8§ 7. Alwork zone pavement markings shollbe instolled in occordance
'g._'; with ltem 662, “Work Zone Povement Morkings."
w
8%3
x>
2.8 | RASED PAVEMENT MARKERS
2 §'§ 1. Roised pavement morkers ore lo be ploced occording to the potterns
R on BC(12),
o
nig 2. Nirgised povement morkers used for work zone morkings sholl meel
ges the requirements of ltem 672, "RAISED PAVEMENT MARKERS" ond Depormentol
825 Moteriol Specilicolion DMS-4200 or DMS-4300.
8x®
K] ,.'g
383 PREF ABRICATED PAVEMENT MARKINGS
o
3: ¥ 1. Removable prefobricaled povement morkings shollmeel the requirements
:83 of DMS-8241,
EZe 2. Non-removoble prefabricoled povement morkings (foil bock) sholl meet
s ;3 the requirements of DMS-8240.
& 843
588
i . MAINTAINING WORK ZONE PAVEMENT MARKINGS
S{' 25 1. The Conlroclor willbe responsible for maintoining work zone povement
& %% morkings within the work limils.

the frequency ond reporling requirements of work zone lraffic control

WORK ZONE PAVEMENT MARKINGS

REMOVAL OF PAVEMENT MARKINGS

1. Povement morkings thol ore no longer opplicoble, could creole confusion
or direcl 0 molorisl loword or into the closed porlion of lhe roodwoy
sholibe removed or obliteroled belore the roodwoy is opened lo lrollic.

2. The obove sholinol opply lo delours in place for less lhon lhree
doys, where floggers ond/or sulficienl chonnelizing devices ore used
in lieu of morkings lo oulline the delour roule.

3. Povemenl morkings shollbe removed lo the fullest extenl possible,
so os nol lo leove o discernoble morking. This shollbe by ony method
opproved by TxDOT Specificolion Item 677 for “Eliminaling Existing
Pavemen| Morkings ond Morkers™.

4. The removolol povemenl morkings moy require resurfacing or seol
cooling porlions of the roodwoy os described in Item 677,

5. Subjec! lo the opprovalof the Engineer, ony method thol proves to be
successlulon o porliculor lype povement moy be used.

6. Blost cleoning moy be used bul willnol be required unless specificolly
shown in the plons.

7. Over-pointing of the morkings SHALL NOT BE permitted.

8.R ol roised p L morkers shollbe os direcled by the
Engineer.

9. Removol of exisling pavement morkings ond morkers willbe poid for

direclly in accordonce with llem 677, "ELIMINATING EXISTING PAVEMENT
MARKINGS AND MARKERS," unless olherwise sloled in the plons.

10.Block-out morking lope moy be used lo cover conflicling exisling
morkings lor periods less thon lwo weeks when opproved by the Engineer.

Temporory Flexible-Refleclive
DEPARTMENTAL MATERIAL SPECIFICATIONS
Roodwoy Morker Taobs
PAVEMENT MARKERS (REFLECTORIZED) IDMS-42OO
TRAFFIC BUTTONS |ows-4300
[eroxy anD ADHESIVES |oms-6100
TOP VI FRONT VI
0P view ONT viEw SOE vEw BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS |DMS-6130
F==S=S==S====2 T 07 777K PERMANENT PREF ABRICATED PAVEMENT MARKINGS [ows-8240
a/ /. Z L 4
2 TEMPORARY REMOVABLE, PREFABRICATED DMS-8241
_l PAVEMENT MARKINGS
— TEMPORARY FLEXIBLE, REFLECTIVE OMS-8242
[ Y —= ROADWAY MARKER TABS
. . Adhesive pod
Heighl of sheeling A list of prequalified reflective roised pavement morkers,
is usvoly more thon non-reflective troffic buttons, roodwoy morker tobs and other
174" ond less thon I, povement morkings con be found ot the Materiol Producer List
web oddress shown on BC(1).
STAPLES OR NAILS SHALL NOT BE USED TO SECURE
TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER
TABS TO THE PAVEMENT SURFACE
1. Temporory flexible-reflective roodwoy morker lobs used os guidemorks
shollmeet lhe requirements of DMS-8242.
2. Tobs detoiled on lhis sheel ore 1o be inspecled ond occepled by the
Engineer or designaled representolive. Sompling ond lesling is not
normolly required, however ol the oplion of the Engineer, either "A"
or "B" below moy be imposed lo ossure quolily before plocement on the
roodwoy.
A, Select five (5) or more lobs ol rondom Irom each lol or shipment
ond submil lo the Construclion Division, Moteriols ond Povement
Seclion o determine specilication complionce.
B. Select five (5) lobs ond perform (he following test. Alfix five
(5) lobs ol 24 inch inlervols on on osphollic povement in o
stroighl line. Using 0 medium size possenger vehicle or pickup,
run over lhe morkers wilh the front ond reor lires ol o speed
of 35 lo 40 miles per hour, four (4) limes in each direclion. No
more lhon one (1) oul of the five (5) refleclive surfoces sholl
be lost or disploced os o resull ol this lesl.
3. Smolldesign vorionces moy be noled belween tob monufoclurers.
4. See Stondord Sheel WZ(STPM) for tob pk t on new p Is. See
Stondord Sheet TCP(7-1) for lob plocement on seol coot work.
RAISED PAVEMENT MARKERS USED AS GUIDEMARKS
1. Roised povement morkers used os guidemorks shollbe from the opproved
producl list, ond meel lhe requirements of DMS-4200.
2. Aillemporory conslruclion roised povemenl morkers provided on 0
project shollbe of the some monufoclurer.
3. Adhesive for guidemorks sholbe biluminous maleriol hot opplied or
bulylrubber pod for ollsurfaces, or thermoploslic for concrele
surfoces.
Guidemorks shollbe designoled os:
YELLOW - (lwo omber refleclive surfoces wilh yellow body).
WHITE - (one silver refleclive surface with while body).
SHEET 11 OF 12
é@ Traffic
Safety
I Texas Department of Transportation s‘%’;,’,ﬁ,’g;’d

BC(11)-21

BARRICADE AND CONSTRUCTION
PAVEMENT MARKINGS

FLES be-21.dgn on: TxDOT [ex: TxDOT Jow: TxDOT [ew: TxDOT
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No worranty of ony

TxDOT for ony purpose whaotsoever. TxDOT assumes no responsibilily for the conversion

of this stondord lo other formols or for incorrect resulls or domoges resulling from ils use.

The use of lhis stondord is governed by the “Texos Engineering Proclice Act”.
y

DISCLAMER:
kind is mode b

DATE:

FILE:

PAVEMENT MARKING PATTERNS

10 io 2" Q:.
— " Yellow h |::> -

REFLECTORIZED PAVEMENT MARKINCS - PATTERN A

0 1o 12- 1 Type -A-A <

(=] oomoooo coooQoo
0ooon
goooanoo OUOOOUOOO}U
Type U-A-A -E

oomoooboooDmo
RAISED PAVEMENT MARKERS - PATTERN A

|:> Yellow

Type Y buttons

<:3 Type lI-A-A <:J
—i OO%OUO OUO&OOUOOOUOOOUOOOU
L] L] A L] [« -] cooonoo [= -y
o> i l Yellow &> Trpe ¥ t —~— S 7
48 buttons 6 to 8" Type I-A-A

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

Poltern A is the TXDOT Stondord, however Pottern B moy be used if opproved by the Engineer.
Prefobricoted morkings moy be subslituted for refleclorized povement morkings.

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

Type I-C

onooonmooobmoooOmoOOODOOODOOOODOOODOOODBOOODBOOGOD
Type W buttons -<l ~Type I-C or II-C-R < ::l

goooo 000 Ogogoo goopoo 00 goooo

White 4
L

— Yellow\‘ <:'

Type I-A \ Type Y buttons
000000O0O0O0 000000000000000OO00CO000O0O0O0O0ODO0OOCO0OO0COOND0

OI:loOOI:IOoyOOOI:IOOOI:IOOOI:IOOOI:IOO ooooooo0oo0omoo0oo0o0O0
Type I-A Type Y buttons

o> =

Yellow

l::> = White E_ — —

REFLECTORIZED PAVEMENT MARKINGS
Prefobricoted morkings moy be subslituled for reflectorized povemen! morkings.

EDGE & LANE LINES FOR DIVIDED HICGHWAY

gogoo 00 Ooooo gogoo 00 Ooooo

E:> Type W buttons -<' Type I-C or I-C-R
omooomoooOOOOODOOODOOOOOODOOOOQOOOOOOOOOOOD

RAISED PAVEMENT MARKERS \'TYPG 1-C

/~Type 1-C <::I

Ooooa goooQ

g/-Type Y buttons <
o
o

ogooonQo
ooooQoo

<";| Type W butlons
. /— L] Oooon goooo \ooou
White <:;, Type NI-A-A
oouooo%ouooouooouooouo
oonoootooomooomnooonooono

Type W buttons Type I-C

- Yellow —
RAISED PAVEMENT MARKERS

L] —
> White 7 >
REFLECTORIZED PAVEMENT MARKINGS
Prefobricoted morkings moy be subslituled for reflectorized povemen! morkings.

LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS

Type W buttons Type I-C
<

L] L]
white 7 <":|

— —
Yellow
— —

> =
&>

ocoQ
oogoa

Type Y buttons

oopmgooon0Doo0O0OO0OOOO0OOOOOOOODOOODODOOOD
ooooa goooo

— —
Type II-A-A
L L

gogoa gogoa
ocooopgooonoooo0onooo0oo0n

\-Type 1-C

gogoa gogog
oopgooooooopooonooo0o

ooooo

Type W buttons -

RASED PAVEMENT MARKERS

L] ooooo

|:> “White -~

REFLECTORIZED PAVEMENT MARKINGS
Prefobricoted morkings moy be subsliluled for refleclorized pavement morkings.

TWO-WAY LEFT TURN LANE

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

60" »_ 3"

Type II-A-A Type Y buttons

RASED
DOUBLE s 4 10 0 0 0 0 o0 o o\oo ofoado
WARKERS © 0oobmbooonoooaoo

NO-PASSING 4"
REFLECTORZED L—
PAVEMENT -
LINE MARKINGS 4ton2 'r*
Yellow

Type 1-C ,1-A or lI-A-A

/Type W or Y bultons

SOLID EDGE LINE PaveuENT 0o 0 oo o o o“mo o o0 oo
LINES OR SINGLE s - ";
NO-PASSING LINE  “ravevenr _1—
MARKINGS 4" White or Yellow
Type I-C Type W buttons
WIDE ,:v“g";‘,,_zi_uoog_uooouooouo
LINE ARERS Foooooooo0m@ooo0o0a0o
g
(FOR LEFT TURN CHANNELIZNG LINE REFLECTORZED
OR CHANNELIZNG LINE USED TO :m
OISCOURAGE LANE CHANGING.) White
30"._ 3" Type 1-C or ll-A-A 30'|"/ -3
CENTER Mo @odgoO oQooao \‘uo_uo_u
LINE MARKERS f—100 —sb—— 30 — Type W or ek
Y buttons
OR
——a0 r —
LANE e — o — o o —
LINE MARKINGS - 10 fe 30‘4\/ White or Yellow
Type I-C or -A-A
BLR"\?EKSEN (when required)
msco O O o o o o o o o
MMM g O o o "o o o o / o
AUXILIARY 3 o Type 1-C or I-C-R
OR | | |
LANEDROP 8
LINE  eucionzo [ [ * [
MARKINGS | 3 | 9 |
REMOVABLE MARKINGS 5.6 p—
WITH RAISED == ==

PAVEMENT MARKERS

If roised povement morkers ore used
to supplemen! REMOVABLE morkings,
the morkers shollbe opplied to the
top of the lope ol lhe opproximote
mid length of lope used for broken
lines or ot 20 fool spocing for

solid lines. This ollows on eosier
removol of roised pavement morkers
ond lope.

b 10" L 30 |

Roised Pavemenl Morkers

20-,-1-
Centerline only - nol lo be used on edge lines

SHEET 12 OF 12

=t Sarety
Safety
l Texas Department of Transportation s‘;gﬁf,’g;’d

BARRICADE AND CONSTRUCTION
PAVEMENT MARKING PATTERNS

Roised pavement morkers used os stondord
povement morkings shollbe from the opproved
products list and meel the requirements of
Item 672 “"RAISED PAVEMENT MARKERS."

BC(12)-21

FLE: bc-21.dgn o TxDOT [cx: TxDOT Jow: TxDOT Jex: TxDOT

©7TxDOT February 1998 coNT [secT 08 HIGHWAY
REVISIONS 6463 18 001 SH 249, ETC.
1-97 9-07 5.2' oIST COUNTY SHEET NO.
2-98 7-13 :
HARRIS 17
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END LEGEND
ROAD WORK ghopnelizing ezzz2|Type 3 Borricade ® 8 [Chonnelizing Devices
evices Truck Mounted
S207 e (See note 2) A I [Heovy work venicie @R |atenvotor (TMa)
(See note 2) A | I Troiler Mounled @ Portoble Changeable
I | i Floshing Arrow Boord Message Sign (PCMS)
fg’.??("f.. a | ENVEORK ' A |[Sign <o |rrottic Fow
I (Flogs- T E«\H‘ Channelizing ROA ! 0\ Flog u-o Flogger
See note 1) Devices 620-2 |
s | ol £ (See note 20 A | 48" X 24~ ' i '
?ﬁ O G ¢ g | - g (See note 2) A | | D.:-.rm Suggs;?;:gu::-m Minimum Suopestes
s ] -1 ] 1 b 9. Sign
og 2 0 < %’23 28" - = » | S?ol:g Formulo Toper Leng ¢ Pl Spacing  [-ongitudinal
>3 CW20-1D | &ls | 2x Devices %9 feutrer Spoce
< o " € e | H & (Flogs- ' = o m = on o on o | oistonce g
Sg_| 48 x a8 -] S te 1 ] one
] (Flogs- ol ® 0 G 3| s ee nole 8l < | [otiser_Offset Dtrset | Toper | Tongent
o2a| Seeroted | ol sl 5280 5| € I 1| 0 2|50 65 8o | 30 [ 60 | o 90"
=> =% | 20y £|3 b 8 o~ X 35 |- ‘GNT 205 | 225 | 245 | 35 70" | 160° 120°
-3 x 28R Es |3 3| .3Le '] [#0 265" (295 [ 320'| 40° | 80 | 240' 155
Y | : | 1 gls |& ! 5| gg8e | =5 250° 495 (540 | 45 | o0 | 320 | 1o5°
1] . ME 3%5 $ ' 0 500" | 550 600" | 50° | 100" | 400° 240°
Bo8 | Sl | ToN= 1| 35 ],.4s [550[605" [660° [ 55 [ 1o | soo 295'
288 s $ . | [Ceo 600" | 660° | 720' | 60" | 120° | 600° 350
3 £ . 3 | . \ ' Is5 650° | 715 | 780°| 65 | 1300 | 700 210
g ° I n|s . | 70 700" | 770" | 840" 70 140" 800" 475
'58 8 g:;o?cn:slizhg & g - J - ¢ Inactive ' 75 750" | 825" | 900" 75 150° 900" 540
§22 (See nole 2) A 513 I = work I = ConvenlionolRoads Only
"3 0 o| .. vehicle '
Ty a5 0| (See Note 3) | | xx Toper lengths hove been rounded off.
2387 € H ' L:Length of Toper(FT) W=Width of Offsel(FT) S=Posted Speed(MPH)
£o0 - Q Work vehicles or —
288 g:?ﬂ:ﬂ":gy be I Ny ° other equip;nen:h y !
i i ) necessory for the °
Bes| vork wreo ino o g work operation, such g TYPICAL USAGE
§§; fmini ot 30 I x gfo:lre:?kesl’cr:g‘rllzﬁble 5~| MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
53, oy worrest L+ v . 5 remain in areos z, DURATION | STATIONARY | TERM STATIONARY | STATIONARY
P troveled woy. Shodow Vehicle = seporated from o v '
=3 I with TMA ond lones of troffic by 21
£ Shadow Vehicle ] 8 :l?lr;l-i:tgens-ty °h°'.""°‘z°:'°'l'l' ‘. § |
B_E| it TMA ond hign | : g & floshing, devices o alllimes. 2 | | GENERAL NOTES
030 intensity rotoling, S « °ls°;'|',°t"|"9h?r * I ] 1.Flogs ottached to signs where shown ore REQUIRED.
s-2 Soshnd. ] (ssr“ :olt%s 84' & 5) Shodow Vehicle S * | 2. Antroffic control devices illustroled ore REQUIRED, excepl those
°2F osciloling kght = - with TMA and = | denoled wilh the Iriongle symbolmoy be omilled when sioled elsewhere
ves ey obe Sgute. I | high intensily . in the plons, or for rouline mointenance work, when opproved by the
& 882 (See notes 4 & 5) rolating, floshing, I Enqineer
!2 g% J i g.s,ﬁ'.',",'".’;%h‘.’i N -2 Inoc?ilve work vehicles or other equipment should be porked neor the
e | b | (See notes 4 & 5) | right-of-way line and nol porked on the paved shoulder. .
a B2 LS I o [ + | 4.A Shodow Vehicle with o TMA should be used onytime it con be positioned
8 %o & € | 30 to 100 feet in odvonce of the oreo of crew exposure withoul odversely
| 5|9 L | [ ' offecling the performonce or quolity of the work. If workers ore no
r 0 | @ | longer present but road or work condilions require the iroffic control
g & ' to remoin in ploce, Type 3 Borricodes or olher chonnelizing devices
5 L | - | | moy be subsliluted for the Shodow Vehicle ond TMA.
I 3|5 | + | 5. Additionol Shadow Venicles with TMAs may be posilioned off the poved
5" Al - [ | surfoce, next lo those shown in order lo protect wider work spaces.
2 s ° 0 | o . | 6.See TCP(5-Dfor shoulder work on divided highwoys, expresswoys ond
Chonnelizing | x | = . " I freewoys. .
Devices - H] | - . < . | 7.CW21-5 “SHOULDER WORK" signs may be used in ploce of CW20-10
(See note 2) A X | | “ROAD WORK AHEAD" signs for shoulder work on conventionol
o
I END 5 | 8 g Chonnelizing L - i roodwoys.
= Devices
| ngAZD WORK 0 Q 5 g (See note 2) A 0 | G g £ i
H 5 48" X 24" | ‘é": ;, E .
o 0 0 2 (See note 2) A o pal- I
.§ I 2 8 8 I g’ - '
0 0 | 52 o g I
e n ' -
= ® Traffic
[ [ e I o 3 I é O;Bérgt_;ons
Channelizing x ! . ivision
Cw20-10 Devices | | o Bid I Texas Department of Transportation Standard
| (4’_? X 48" (See note 2) A |
ags- 1
Seeqnoles 18 7) TRAFFIC CONTROL PLAN
5w CONVENTIONAL ROAD
ROAD WORK RK
G20-2 SHOULDER WO
48" X 24"
(See note 2) A CWw20-10
48" X 48
TCP (1-10) TCP (1-1b) TCP (1-1c) (Fiogs- TCP(1-1)-18
See notes 1& 7) See notes 1& 7 FLE tcpl-1-18.dgn on: Jex: [ow: Jox:
©T1x00T December 1985 CONT [seCT s08 HIGHWAY
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER o oo T 5463 18] @01 | SH 249,etc.
W B > H . . oisT COUNTY SHEET NO.
2 Conventional Roads Conventional Roods Conventionol Roods b 2 HOU  FARRIS 8
Ouw
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Worning Sign Sequence
in Opposite Direction END Cw20-40 LEGETD
e / ROAD WORK 48" X 48 e=zZz=z2|Type 3 Borricode @ 8  |Chonnelizing Devices
G20-2 . Truck Mounted
0 | Q 48" X 24" CW3-4 Cﬂh |Heavy Work Vehicle @ |autenuator (TMA)
R1-2 48" X 48" @ |Troi|e_r Mounted @ Portaoble Chongeable
42°X 42 " X 42" oo (See nole 2) A BE Floshing Arrow Boord Message Sign (PCMS)
I g:é PTROEPSAI.F:)E,D CW20-10 ol |Sign < :J Troffic Flow
©3 48" X 48"
ONCL?JIING 8 [ '8'%; (F?ogs- 8 <>\ Flog u-o Flogger
= FoN See note 1)
< TRAFFIC 4 Ve Seagested Mow —
28 Cw20-7 Desiroble Spocing of pribal ted  |Stoppi
g2 RI1-20P . EI : ) Posted [Formuo |  Toper Lengtns Croaiyog Sign | Segoeste opping
H 48" X 36 * 48" x 48 Speed L o Spocng  fLond ‘Sight
:§ (See nole 8) : * 1o | 1r 7 On o . Ono |p; l"x- [ 0'"3_?0“ e
2 £ tiset_[Offset (Ofiset | Toper | Tangemt |V='°"¢®
Se. 3 CWiB-2p END L
§;§ » a 24" X 18" ROAD WORK 30 we 150" | 165" | 180" 30" 60" 120° 90" 200"
-4 0 (See note 2) A 35 |- ==|205 | 225" | 245" 35 70" 160 120° 250"
-0
5,-;-"; i 5 f's’_?'f 2an 40 60 265295 [320-| 40 80" 240 155' 305'
5@ 8 g:og:ng:iezir:’?o rievsic::e .up;g Except in 45 450" | 495" | 540" 45' 90" 320° 195 360
o%g Ir:m troveled w%y ) emergencies, 20 500" | 550" 600" | 50 100 400 240 425
Ses — ;I’?glq:; stotions 35 | .ws | 550|605 | 660" 55 10 500 295" 495
g e fluminoted 60 600" | 660" | 720" 60" 120° 600 350" 570"
@ ot night 65 650" | 715* | 780" 65' 130" 700" 410 645
Og H
g =§ e 70 700" | 770" | 840" 70 140’ 800" 475 730"
.&gg :" 75 750" | 825' | 900" 75 150" 900 540 820"
Ses I ¢ o = Conventionol Roods Only
g3 - S xx Toper lengths hove been rounded off.
:..3 = L-Length of Toper(FT) W=Width of Offsel(FT) S=Posted Speed(MPH)
L. . e
£ § S
£09 SHORT SHORT TERM INTERMEDIATE LONG TERM
253 . Shodow Vehicle with MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
o5¢ | TMA ond high intensily 4 4
3 § 5 ;- ro(qlﬁng, floshing,
£as ™ — oscilloting or sirobe 3
‘égs | Iights.(Sege notes 5 & 6) § GENERAL_NOTES
dn 1. Flogs ottoched lo signs where shown ore REQUIRED.
2., . » . S
ze . x 2. M troffic conlrol devices illusiroted ore REQUIRED, excepl those denoled wilh the
T ; 3 a o Shadow Vehicle, =4 § 5 triongle symbolmoy be omitled when stated elsewhere in the plons, or for routine
3 | with TMA ond high L = mointenonce work, when opproved by the Engineer.
53 intensity rototing, 3. The CW3-4 "BE PREPARED TO STOP" sign may be inslolled ofter the CW20-4D "ONE LANE
-23 ° Py :"ggi'l‘l"’;h;.g | ROAD AHEAD" sign, bul proper sign spacing shollbe maintained.
2Xo [ or strabe lights. - 4. Sign sp_ocinq moy be iv‘lcveosed or on oddilionol CW20-1D "ROAD WORK AHEAD" sign moy be
s 270 [ ) - (See notes 5 & 6) used if advonce worning cheod of the fiogger or R1-2 "YIELD" sign is less thon 1500 feel.
3% 5.g 5. A Shodow Vehicle wih o TMA should be vsed onylime it con be.positioned 30 Lo 100 fset
ued cliad -A used onyltime it con be posi o ee
& gg | | L £ 2 § § I. in advonce of the area of crew exposure wilhoul odversely offecting the performonce or
g 2Ew ° -3 o'.;, Py CW20-7 qualily of the work, If workers are no longer presenl bul rood or work conditions require
d._.e £ 282 48" X 48" the troffic controlto remain in ploce, Type 3 Borricodes or other chonnelizing devices
3 et | * - R1-2 L © moy be substiluted for the Shadow Vehicle and TMA.
L £3 42X 42 X 42 6. Addilionol Shodow Vehicles with TMAs moy be positioned off the poved surfoce, nexl to
o . those shown in order o protect wider work spaces.
— TO . TCP (1-20)
I wle L‘\ R1-20P EXCCP[ n 5
ONCOMING [48~ x 36" ﬁ:;;grens?:lsi'ons S o XXX CW__IG-ZP . 7.R1-2 “YELD" sign' troffic conlrolmoy be used on projecls with opprooches thol hove
TRAFFIC [See note 8 kol | | 258 FEET 24" X 18 odequole sight distonce. For projecls in urbon oreos, work spaces should be no longer
| = iluminated * § -4 8 (See note 20 A thon one holf cily block. In ruroloreas on roadways with less than 2000 ADT, work
ot night ﬂ > ?.‘;’ " spaces should be no longer thon 400 feel.
| o > 8 23 8.R1-2 “7YELD“ sign with R1-20P "TO ONCOMING TRAFFIC" ploque shollbe placed on o support
s w-u )= ot 0 7 fool minimum mounling height.
BE
* PREPARED TCP (1-2b)
| P TO STOP 9. Floggers should use two-woy rodios or other methods of ication to conlrol lroffic.
EW34 - 10. Length of work spoce should be bosed on the obiity of floggers lo communicole.
b Sge )r(\o( eB 2 A 11.1f the work space is localed neor o horizonlolor verlical curve, the bulfer distonces
| * should be increosed in order to moinloin odequote stopping sight distonce to the fiogger
ond o queue of stopped vehicles (see lable above).
0 G - % 12 Cr::v'l;:zgd:;’;:s :’n bthe| ::ng:;:: moy be omitled when o pilol cor is leading
v y B
| ONE LANE 13. Floggers should use 24~ STOP/SLOW poddies to control lroffic. Flags should be
ROAD limited lo emergency siluolions.
ONE LANE 7
x ® Traffic
| ROAD END I % Operations
AHEAD CW20-4D ROAD WORK I Texas Department of Transportation s‘};‘ﬁﬂg}’d
48" X 48" G20-2 I
, 207 TRAFFIC CONTROL PLAN
| ONE-LANE TWO-WAY
TCP (1-2q)
See note 1)
S0, TCP (1-20) TCP(1-2)-18
ONE LANE TWO-WAY /" (Fiogs- e g2 o [ [ |
See note 1) "I : cpl-2-18.dgn : ck: ow: ok
CONTROL WITH YIELD SlGNS ONE L E TWO'WAY ©7TxD0T  December 1985 CONT [sECT JoB HIGHWAY
" . g TEVISIONS 6463 18 001 SH249, EtcC.
E:‘, (Less thon 2000 ADT - See note 7) CON T ROL WI TH F L AGGE RS ;: ;?28 oisT COUNTY SHEET NO.
(=] 1-97 2-8 HOU HARRIS 19
Y




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

| CW20-10 LEGEND
PREPARED (4F?og:- 8 eZzzZz2|Type 3 Borricode @ 8 |Chonnelizing Devices
TO STOP See note 1) Truck
I8 [eovy work venicte @ |aitenuotor (T
Cw3-4 CwW20-7
“ “ " " Troiler Mounted Portoble Chongeable
cw20-10 48" x 48" A 48" x 48" A @ |Floshing Arrow Boord @ Messoge Sign IPCNS)
(Flogs- For either TCP(1-30) or TCP(1-3b) - |sign <::| Troffic Flow
See note 1 \NARAS USE ONLY WHEN FLAGGERS NI PN
L1 logger
CONTROL TRAFFIC 9 99
§\§ (See Notes 2 & 3) ROAEDNV[I)ORK
Minimum Suggested Moximum !
32 G20-2 Posted |Formuio T D"‘:_o;'". gg“’z:i"" of wéiq.- Suggested
) oper s izi r 9ge2
| o & e i vl e I - 8
228g 48" X 48 * 10 ir 3 On o On o |pistonce 8"
§3§ XX [offset [Offset Offset | Toper Tongent
Py XX T I3t - LMPH A N 30 2|0 165 Teo | 30 60' | 120° 90"
SEE| S L 1 $ ROAD WORK See mole 21 4 ’ 35 |, g5 [205[225 [2as | 35T | 70 | 60 120
ges| ALy A 3 . 40 265 (295 [320| 40 | 80 | 240° 155°
§§,g' & 620-2 45 450' | 495 | 540" | 45 90" | 320° 195'
353 48" x 24" SAF {,,“ i 50 500' | 550 [ 600° | 50 | 100° 400° 240°
£8® ) 5 8 e 55 |, .ys | 550605 [660'| 55" | 10" | 500° 295'
£it o Shadow Veticle with ; Ry 60 600" (660" [720'| 60" | 1200 | 600 350°
it s TMA ond high intensily : 65 650" | 715° | 780°'| 65 | 1300 | 700° 210"
8 Al et N o ¢ 20 700 (770 [Bao | 70 | o | soo | 7w
3 ® lights.(See notes 2 & 6 A o & 75 750' | 825 | 900' | 75" | 150° | 900' 540"
5"3 « x ConvenlionolRoads Only
R CW1-60T § xx Toper lenglhs hove been rounded oflf.
2 §§ 36" X 36" Chonnelizing devices L=Length of Taper(FT) W=Width of Offset(FT) S-Posted Speed(MPH)
2% 4 placed across closed ®
58 % N lone (See note 5) —— | -
%o glf  ° J AR TYPICAL USAGE
§§5 =13 ~ ] 3le NOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
83, = 0 . - DURATION STATIONARY | TERM STATIONARY | STATIONARY
255
23 V2 2
352| cwrar _
8- y| 48 x a8 cwi-aL PR GENERAL NOTES
“9% XX 48" x 48" i
£32]  cwis-p MPH s A 1. Flogs oltached 1o signs where shown ore REQUIRED.
s2° 24" X 24" ole g X X Q . S 2. Allroffic conlrol devices illustroled ore REQUIRED, excepl those denoted
P - (See note 2) A ™ M S n CW_P"P o MPH ] § 31 with the lriongle symbolmoy be omitled when stoted eisewhere in the plons,
s g§§ x (2S4e X 24 2 A 0 or for rouline maintenonce work, when opproved by the Engineer.
EF I 2 e note ﬂ '\‘.; 3. Flogger conlrolshould NOT be used unless roadway condilions or heavy
XX . . ] = troffic volume require oddilionol emphosis to sofely control trolfic.
g gg ?";"A“"' Venicle l"’""‘.l ] T ——Shadow Vehicle with Additionol floggers moy be positioned in odvonce of lroffic queves lo
2 £5 rototi?'lnd g ;ghi r-.; ensily TMA ond high intensily alert troffic to reduce speed.
osc;..,tg.,’g or strobe '0'9:"“9'; "05"""8_~ o 4.D0 NOT PASS, PASS WITH CARE ond construclion regulolory speed
lights. (See notes 6 & 7) I?;:lls?('lsge Trotec 6 & 7 zone signs moy be instolled downstreom of the ROAD WORK AHEAD signs.
5. When the work zone is maode up of severolwork spaces, chonnelizing devices
should be placed laterally across the closed lone to re-emphasize closure.
Loterolly ploced chonnelizing devices should be repeoted every 500 to 1000
] = o© feel in urbon oreos ond every 1/4 o 172 mie in rurol oreos.
. 6. A Shodow Vehicle with 0 TMA should be used onylime il con be posilioned
Cw1-60T 30 to 100 feet in odvonce of lhe oreo of crew exposure wilhout
CW_!-4L " 36" x 36" ZW1-60T adversely offecting the performonce or quality of the work. If
48" X 48 (See note 2) A 36+ -X°36“ workers ore no longer present bul rood or work condilions require the
73 PS o s e 2) A troffic controlto remoin in ploce, Type 3 Borricades or other ch iz
XX 08 - 0. - ee nole devices may be subsliluled for the Shodow Vehicle ond TMA.
CWI3-# i x ¢ e N CW1-60T ¢ | % o 7. Additionol Shadow Vehicles with TMAs moy be posilioned off the paved
24" X 24" ® Gl ———— 36" X 36 _._; R“"" = surfoce, next to those shown in order lo prolect wider work spoces.
(See note 2) A I 'm L PN | Flogger (See note 2) A Ry [] 8. Where troffic is directed over o yellow centerline, chonnelizing devices
3 os needed CWI-4L ~ l. * which seporote two-woy lraffic should be spaced on lopers at 20", or 15
- L § Seeroied 48" X 48" S t CWi-4L il posted speed ore 35 mph or slower, ond for langent sections, ot 1/2S
Q ] M1 ] *x " " where S is the speed in mph. This lighler device spocing is intended for the
S 48" X 48 igh ng
- N P X X X X orea of conflicling morkings nol the entire work zone.
- MPH | CWI13-1P e | Traffi
5 24" X 24" MPH |CW13-1P é@ raffic
3 ] G A “ " Operations
° x (See note 2) = 24" X 24 . Division
3 s ~ . ~ (See note 2) A I Texas Department of Transportation Standard
CW1-60T & 3
36" X 36" ::,
( )
See note 20 A /" & Fiooger TRAFFIC CONTROL PLAN
(See nole 3)
- END TRAFFIC SHIFTS ON
END ew20-10 fgof 24n ROAD WORK
620-2 .~ [ROAD WORK 48" X 48" TWO LANE ROADS
(Flogs- 9
TCP (1-30) See note 1) TCP (1-3b) See note 1) TCP(‘ 3) 18
2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS — | | |
FILE: tcpl-3-18.dgn ON: CK: ow: Ck:
ONE L ANE CL OSE D ONE L ANE CL OSE D © T1x00T December 1985 CONT [seCT 108 HIGHWAY
. 204 4-08 REVISIONS 6463| 18 201 BH 249,Etc.
g ADEQUATE FIELD OF VIEW INADEQUATE FIELD OF VIEW b8 1% I T
ouw . HOU HARRIS 20




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

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

See note 1)

No worronty of ony
x for 50 mph or less
3x for over 50 mph

Shoulder

Shoulder

END
ROAD WORK

- 202

48" x 24"

<—100"

A

TMA ond high intensitly
rolating, flashing,
oscilloting or strobe

Shadow Vehicle with | t
lights.(See noles 4 & 5) |

TxDOT for ony purpose wholsoever. TxDOT ossumes no responsibiily for the conversion

—

Approx.

30"
Min.

Work Space

The use of this stondord is governed by lhe “Texos Engineering Proclice Acl™.

kind is mode by
of lhis stondord lo other formols or for incorrect resulls or domages resulling from 'ils use.

DISCLAMER:

Shoulder

END
ROAD WORK | |

620-2
48" X 24"

TCP (1-40)

.0

Shoulder

ONE LANE CLOSED

DATE:
FILE

See note 1)

Cw20-10
48" X 48"
(Flogs-

See note 1)

Shoulder

CW1-60T
36" X 36"

(See nole 7)

Work Space

Shadow Vehicle with
TMA ond high intensity
rototing, fioshing,
oscillaling or strobe
lights.(See notes 4 & 5)

™ Min,

1/2 L
Min,

END

ROAD WORK

620-2
48" X 24"

XX

MPH

CWi-4R
48" X 48"

Cwi3-1P

24" X 24~

(See nole 2)

Shoulder
2%
r
&
Rl

END
ROAD WORK

G20-2
48" X 24"

TCP (1-4b)

TWO LANES CLOSED

CW1-60T
36" X 36"
(See note 2)

Twi-aL
48" x 48"

Cwi3-1P
24" X 24"

A

A

(See note 2) A

See note 1)

LEGEND

Type 3 Borricade Chonnelizing Devices

Truck Mounted
Attenuator (TMA)

Portoble Chongeable
Message Sign (PCMS)

|Heovy Work Vehicle

|Troiler Mounted
Flashing Arrow Boord

Sign Traffic Flow

ofr |}
SKNEDD

Flog Flagger

Minimum

S ted Moximum .
Desiroble i ! Minimum

Spocing of .
g [fo™e | Toper Leng Chonmeizing Spotng
¢ =z e
lotiset_loriset Otiset | Toper | Tangent | Oitonce
30 2|0 165 [0 [ 30 60° | 120 90"
35 |- XS [205 [225 [ 245 | 35 70 | 160° 120°
20 265 | 295 | 320'| a0 80° | 240° 155°
a5 450" | 495' | 540' | 45 90" | 320° 195'
50 500 | 550° | 600' | 50° | 100° 400° 240
55 |, .ws [550[605" [660 | 55 | 1o 500" 295’
60 600° | 660' | 720' | 60° | 120° 600" 350"
65 650' | 715° | 780'| 65 | 130° 700° 210°
70 700° | 770°' | 840° | 70° | 140’ 800" 275
75 750° | 825 | 900 | 75 | 150" 900" 540'

Suggested
L ongitudinol
|Bulfer Spoce
g

x ConventionolRoads Only
xx Toper lengths hove been rounded off.
L=Length of Toper(FT) W-Width of Offset(FT) S=Posted Speed(MPH)

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE
DURATION STATIONARY TERM STATIONARY

v L4

LONG TERM

MOBILE STATIONARY

GENERAL NOTES

1. Flogs oltoched lo signs where shown ore REQUIRED.

2. Aitrotfic control devices illustroted ore REQUIRED, except those denoted
with the lriongle symbolmoy be omilted when sloted elsewhere in the plons,
or for rouline mointenonce work, when opproved by the Engineer.

3. The CW20-1D "ROAD WORK AHEAD" sign moy be repeoled if the
visibility of the work zone is less thon 1500 feel.

4. A Shodow Vehicle with o TMA should be used onylime it con be posilioned
30 to 100 feel in odvonce of the oreo of crew exposure withoul adversely
offecting the performonce or quolily of the work. If workers are no longer
presenl bul rood or work condilions require the lralfic conlrolto remoin in
place, Type 3 Borricodes or other chonnelizing devices moy be substiluled
for the Shodow Vehicle ond TMA.

5. Addilionol Shodow Vehicles with TMAs moy be posilioned of! the poved
surface, next o those shown in order lo prolect wider work spoces.

TCP_(1-40)

6. 1f this TCP is used for o left lone closure , CW20-5TL “LEFT LANE CLOSED"
signs sholibe used ond chonnelizing devices sholibe placed on the
cenlerline where needed lo protecl the work spoce from opposing lraffic with
the orrow ponelplaced in the closed lone neor the end of the merging loper.

TCP (1-4b)

7. Where Iroffic is directed over o yellow centerline, chonnelizing devices
which seporote lwo-woy lroffic should be spaced on lopers at 20° or 15
il posted speeds ore 35 mph or slower, ond for longent seclions, ol 1/2S
where S is the speed in mph. This lighter device spacing is intended
for the oreos of conflicling markings, not the entire work zone.

Traffic
Operations
Division
Standard

=t

l Texas Department of Transportation

TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

TCP(1-4)-18

FILE: tcpl-4-18.dgn ON: |cx: |uw= |c»<=

© T1x00T December 1985 CONT [secT 408 HIGHWAY

REVISIONS 6463| 18 0201 SH 249,Etc.

oIST COUNTY SHEET NO.

&L

2
8
1

pa
58

9

~
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DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

LEGEND
1 eZzZz=z2|Type 3 Borricade @ 8 [Chonnelizing Devices
Truck Mounted
| | I3 |Heovy Work vehicie @8 [attenuotor (TMA
I @ ;ro-’ler M?A;:n(ed 8 @ ;grtoble (s:hong;%ﬂes
i ign (| )
| | . 5 |Floshing Arrow Boord ssoge Sign
. 0 G 5 0 G CH20-10> 2 0 | Q 3 END e |[sign Q:l Traffic Fiow
] 3 END d 3 2 ROAD WORK
3 | 3 | (;;%qiole 1 ] & O\ Flog u—O Flogger
2 & Cw20-10 ROAD WORK | G20-2
2 pHEAAL A N N 48" X 24" o -
2 (Flogs- 3 3 G20-2 (See note 2) A . Suggested M Minimum
f % | See note 1 3 | 3 48" X 24" b £ Desiroble Spocing of Si Suggested
°¢ 2 2 (See nole 20 A osted [Formve Toper Leng c g Soocmg  [Longitudinal
»8 & @ | Soee x Devices Poen?  [Butler Spoce
10 ) 3 On o (o] 0 e
§§§ | -é o5 | |0tfset |Offset [Ofisel Toper Ton't;c?ll Distonce
253| cwzo-0 8 3E £ .. | 30 2 150' | 165* | 180° | 30’ 60 120* 90
27| (Fiogs- REL AR 35 |- 451205225 (245 35 | 70 | w0 120
=38 See note 1 | 53 I d < 2% e I | =0 265 | 295 | 320°| 40° | 80 | 240° 155
o x R 1z 5820 | il x= 350 [495 [540° | 45 | 90 | 320° 195
b 31 — | | 8l & . B i 500 | 550° | 600° | 50° | 100" | 400" 240°
§8§ . = 2 | < I 55 |, .ws | 5507605 [660° | 55" | 1o 500" 295°
1 S 5 ¢ R ' | Leo 600 [660° [720'| 60" | 120 | 600° 350°
$£8 s le | | e . gls | [Ces 650 [ 715 | 780°'| 65 | 130° | 700 410’
gsg S| o I I o e | 70 700° | 770 [840°' | 70" | @0 | 800" 475
a|o . . N y . 0 . . .
";:'éf 2 | Vome 2l Nork venices v JQnoctive 75 750° | 825" | 900" | 75 | 150°_| 900 540
- Q | = Ui - 2
3 w |8 & necessory fof the | g| (See Note 7) x Convenlional Roads Only
= 5-5 5 | o work operation, e | [|x* Toper lengths have been rounded off.
ei3 ol [ [ :go? such a3 trucks, | | . . L=Length of Taper(FT) W-Width of Offsel(FT) S=Posted Speed(MPH)
253 R _ o moveable crones, | = 1. |
35 ble W etc.. shollremoin in o|¢
>3 6 = o . & '
2 g-e Chonnelizing devices i | .;;.q"’.', oreas separated from nis | TYPICAL USAGE
%os| moy be omitted if the - ; g lones of troffic by 3372k I MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
§35]  work oreo is o minimum 225 8 chonnelizing devices | ' DURATION | STATIONARY | TERM STATIONARY | STATIONARY
2 ga of 30" from the A ot oll limes. L | ‘\/ | "z "z "z "z
&3.1 neorest iroveled woy. — | | o|lg * o .
2,3 nE 9 : .3|
° EE v = S -
- o 5 [
3.3 8 g Ak ([E2ee 3] | ceneraL NoTES
_§‘! I v (See notes 4 & 5) I 3-?; z |
w5 X -l_ | RN v 9| | 1 Flogs oltoched to signs where shown, ore REQUIRED.
£ e o § [r o~ LIRS0, 8 . 2. Al lroffic conlrol devices illustroled ore REQUIRED, excepl lhose
g | . | - ¥ o R 2l denoled with the lriongle symbolmoy be omitled when staled in the
°53 (See notes 4 & 5) @ | ,?, £ x ' plons, or for rouline moinlenonce work, when opproved by the Engineer.
& §§§ - 1 = ;6 I 3. Slockpiled moleriol should be ploced o minimum of 30 feel from
8 o . neorest lroveled woy.
g-g,c_n,g ! £ ! " I = | | 4 Shodow venicie with TMA ond high intensily rolating, flashing,
g of g 85 A4 > (See notes 4 & 5) . oscilloting or sirobe lights. A Shodow Vehicle with 0 TMA should be
£ £3 kR ® 3 | used onylime it con be positioned 30 to 100 feel in odvonce of
[ 32 59 [ - ¥ . the oreo of crew exposure withoul odversely offecling the
5 5= c | | performonce or qualily of the work. If workers ore no longer present
'; " g, /%8 - o . but rood or work conditions require the trolfic controlto remoin in
| | oBl3E 4 | place, Type 3 Borricodes or other chonnelizing devices moy be
058 | * " . substituted for the Shodow Vehicle ond TMA.
5%|< > I 5. Addilional Shadow Vehicles with TMAs moy be posilioned off the poved
| | = |4 * — 1 . surfoce, next lo those shown in order lo protecl o wider work space.
* | < | 6.See TCP(5-1 for shoulder work on divided highways, expresswoys ond
- 5 . freewoys.
CE, 83 g I 7.Inacltive work vehicles or olher equipment should be porked neor the
[ [ 8% o . right-of-woy fine ond nol porked on he poved shouider.
& 5 | 55(2%® | | & cw2r5 "SHOULDER WORK" signs may be used in ploce of CW20-D
? | 2 | Sos “ROAD WORK AHEAD" signs for shoulder work on conventionol roodwoys.
- a . o ® '
& & END g g 5 A |
ROAD WORK 2 & 3 3
| 5207 o 5 & —— |
CW20-1D 48" X 24" | |
48" X 48" (See note 2) A END .
Fioga. cH20-0°
10| | o) | @Y | v | o o i —
(Flogs- G20-2 | Operations
See note Division
| | (4580'; Xnoit’e‘“Z) A 7 I Texas Department of Transportation Standard
CW20-1D0
| SN2 O
(glogs- , TRAFFIC CONTROL PLAN
ee note 1)
CONVENTIONAL ROAD
SHOULDER WORK
TCP (2-10) TCP (2-1b) TCP (2-1¢c)
FILE: tcp2-1-18.dgn ON: |C'<‘ |°‘”‘ |°K’
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER N — — -
. Conventional Roads Conventionol Roads Conventional Roads 200 aog " 6463 18] @01 [SH 249.Eto.
Il‘—‘ll.l 895 2-12 DIST COUNTY SHEET NO.
3z 197 2-8 HOU HARRIS 22




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

LEGEND
.Wocr;ing %ignD_Seqr_ence eZzz=z2|Type 3 Borricade @ 8 |[Chonnelizing Devices
in Opposile Direction
R Truck Mounted
Some os Below . | END I3 [Heovy Work venicie @) |Attenuator (TMA)
| ROAD WORK W3 e Troiler Mounted Porloble Chongeoble
0 Q 620-2 (See note 2) A |Floshing Arrow Boord Messoge Sign (PCMS)
RI1-2 | 48" X 24" BREPARED - o |Sign d: Troffic Flow
arx4a2vxa 48~ x 48"
To Addda~— yemporory J0 STOP (,,-?oqs_ 8 O\ Flog l1—() Flogger
Yield Line See note 1) Minimum > -
ONCOMING I (See Note 2) A 7 Deswable S ot | Mnium n
c . bo ing Si Suggested | Stopping
XS TRAFFIC | 8 sted |Formuo | Toper Leng Chonnelizing Sooumg  [Longituginal | " signt
5% e S":' xx Devices %) [Butfer Space |Distonce
52 R1- 10" n 12" On o On o i 8"
=8 43-2?(‘: 36" I 4 foriset lottset lotiset | Toper | Tongenmt |Otonce
8 23’ (See nole 9) " 30 Sz 150" | 165" | 180" 30" 60° 120 90" 200
§8 H] 1 g XXX 35 |L- ‘SNT 205" | 225' | 245" 35 70" 160" 120" 250
2 2 v FEET D 40 265' | 295" | 320 40 80" 240" 155" 305
= Devices ot 20" 0 o 0 o 0 y 0 "
v28] spocing on the Toper _ . cwi6-2pP 45 450" 495 | 540°| 45 90 320 195 360
ges 3l¢ 24" x 18" A ROAD WORK 50 500' [ 550' [600' | 50" [ 100' | 400 240’ 425
3 ‘.g - . G20-2 55 L-WS 550" | 605' | 660" 55 10" 500 295 495
8.8 3 E,’;f;';;;,"c;,s. 48" X 24" 60 600" | 660" [720' | 60" [ 120’ 600" 350° 570°
« SE fl:gl?gr stations 65 650" | 715" | 780" 65" 130° 700° 410° 645
shalibe . . " . : . . .
% §. Juminated 70 700" | 770° | 840 70 140 800 475 730
i 13 at night 75 750" | 825" | 900 75' 150 900" 540° 820
£ 00
S5% 8 x ConventionolRoads Only
88" -4 Temporory s = x Toper lengths hove been rounded off.
::3 v (254“ il:tpe l-;';e A L:Length of Toper(FT) W=Width of Offset(FT) S=Posted Speed(MPH)
. 2 -
'; ; = | Ry§ 3 100" Approx. TYPICAL USAGE
£ § Shadow Vehicle with N 20" spocin SHORT SHORT TERM INTERMEDIATE LONG TERM
523| ot ,'I‘;‘g:.’i’;'e""‘y * 8/€ pocig MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
ing, ing,
‘g’ ; oscilo(l}g or stroge& ” ' v v L4
2] lights.(See notes
g2 W i GENERAL NOTES
3*2.. 1. Flogs ottoched lo signs where shown, ore REQUIRED.
2 0gS gns
L2 >2 ® g 2. Aitroffic conltrol devices illustrated ore REQUIRED, except those denoted with he triongle symbol
g 8 ) . 4 moy be omilled when stoted elsewhere in the plons, or for rouline maintenonce work, when opproved
357 "y Shadow Vehicle 0 by the Engineer.
s . R1-2 vith TMA ond * 3.The CW3-4 "BE PREPARED TO STOP" sign moy be inslolied offer the CW20-4 "ONE LANE
wS3] Devices ot 20° K a4 x 42 x4z e+ ot'i:'e"s"y S ROAD XXX FT" sign, bul proper sign spacing shollbe mointained.
'g.:g spacing on the Toper * £(8 flashin o 4. Floggers should use two-woy radios or other methods of icotion lo control troffic.
- sla TO oscillot-r'\g or 5. Length of work space should be bosed on the obiily of floggers lo communicale.
."g . 3] (=] NCOMIN strobe lights. 6. A Shodow Vehicle with o TMA should be used onylime it con be posilioned 30 lo 100 feet
&88E 3 ONCOMING R1-20P (See notes 6 & 7) —| in advonce of the oreo of crew exposure withoul odversely offecling the performonce or quolity of
8s 9 48" X 36
g €% Temporary B TRAFFIC S 9 the work. If workers ore no longer present bul rood or work condilions require the troffic control
Treg Yield Line ...—% ——————————ASee note 9) to remoin in ploce, Type 3 Borricades or other chonnelizing devices may be subsliluted for the Shodow
g =% (See Note 2) A YYYYY © Vehicle ond TMA.
o Eo | . W20-7 7. Additionol Shadow Vehicles with TMAs moy be posilioned off the poved surfoce, nexl to those shown
Devices ot 48" X 48" in order to prolect o wider work spoce.
20" spocing L 4 o &
| on the Toper e J g2 I-E(EXE)SI' cWis-2p TCP (2-20)
Except in 3*8 24" x 18" A 8. The R1-2 "YIELD" sign lroffic conlrolmoy be used on projects wilh opprooches thot have adequole sight
emer gencies, distonce. For projecls in urbon oreas, work space should be no longer thon one half cily block.
I . flogger stotions . e In rurol oreos, roodways with less thon 2000 ADT, work space should be no longer thon 400 feel.
;:ﬂi::ted | x BE 9. The R1-20P “YIELD TO ONCOMING TRAFFIC" sign shollbe ploced on o supporl ol a 7 fool minimum
x ot night ] - —] PREPARED mounting height.
| | x 10 STOP Zws-4 TCP (2-2b)
Y Temporor 48" X 48" 10.Chonnelizing devices on the center line be omilled when o pilol cor is leoding lroffic ond
wle ONE LANE 24" S(opyLine - —] (See note 2) A roveI:gb :M Engineer. moy o 9 )
! —/ opp y ngin
ROAD (See Note 20 A 111 the work spoce is locoled neor o horizonlolor verlicol curve, the bufler distonces should be
AHEAD CW20-4D increosed in order lo mointain slopping sight distance to the flagger ond o queue of stopped vehicles.
™ " (See loble obove).
0 | G * 48" x 48 12.Floggers should use 24" STOP/SLOW poddies lo control lroffic. Flogs shouid be kmited o
emergency silulations.
END |
ROAD WORK %@ Traffic
G20-2 Operations
48" X 24" | ; I Texas Department of Transportation ‘3,',‘/,'%2?0,
END
CW20-1D ROAD WORK TRAFFIC CONTROL PLAN
x| oz bwon ONE-LANE TWO-WAY
10 -
See note (Srelgq:ole " TRAFF'C CONTROL
TCP (2-20) TCP (2-2b)
2-LANE ROADWAY WITHOUT PAVED SHOULDERS 2-LANE ROADWAY WITHOUT PAVED SHOULDERS TCP(2-2)-18
i . FILE: tcp2-2-18.dgn oN: Jex: [ow: Jex:
ONE LANE TWO-WAY ONE LANE TWO-WAY T b T e e
o CONTROL WITH YIELD SIGNS CONTROL WITH FLAGGERS 895 303" 6::153 18 ffﬁ, SH2495,"ESCN.°
=g+ . 197 2.2 :
gf (Less thon 2000 ADT See Note 9) %'98 2-18 HOU HARRIS 23
2




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

END END LEGEND
ROAD WORK[620-2 - / ROAD WORK fgo'f 24+ ez=zz2|Type 3 Borricode ® 8  [Chonnelizing Devices
48" X 24" ) Truck Mounted
\V/ |0 I [Heovy Work venicie @Y |Attenuotor (TMA)
Cw20-10 Cw20-10 Troiler Mounted Roised Povement
(4’_? X- 48 \ 0 | G 4FB-- X 48" un @ Floshing Arrow Boord XXX Morkers Ty Il-AA
See note 1) kD ¥ See note 1 x PASS it oppiicable i Troffic F
| - — | W el Q:' roffic Tlow
x x PASS v - CARE || ra-2 O\ Flog U.O Flogger
2 o | WITH ' opplicable 230 Minimym Suggested Moximum Minimu
> . A imum
3 NOT I—— - _]/ CARE | Re-2 R4-1 g 6" Double bosted |Formuio rag::w. Spocing of Sign Suggested
<3 R4-1 B 24" X 30" Yellow Speed b 9 Spoci Longitudinol
s 4 PASS 24" x 30" ) x x Devices o9 |eutfer Space
5 B " — in Buffer — — X Se
zo 247 x 30 — | Islond * 1 ] T 73 On o On o |pistonce -g"
22y x 1 o [Otfset_Offset Offset | Toper | Tongent
3.8 = e 30 2|20 &5 [eo [ 30 [ 60 | o 90
Py | 35 |- g’T 205 | 225 | 245 | 35 700 | 160° 120°
. % g [ == o 40 265' | 295" | 320" 40 80" 240" 155*
g §= . N A 45 450" | 495" [ 540" | 45 90 320 195
88 E‘g_!';" - < . - 50 500" | 550' | 600° | 50° | 100° 400’ 240"
§:3 CWI-4R \ Q 55 |, .ws |550° 605 [e60'| 55 | 10 500° 295°
g8t X X t 48" x 48 Cui-got 60 600" | 660° | 720' | _60° | 120° | 600" 350°
EEE| cwse |0 . X X 65 650' | 715 | 780°| 65 | 130" | 700° 210
] RARES - s cwisp LMPH Cwt-ar 70 700' | 770° [840° | _70° | 140" | 800' 475'
:g"B g .' . | CWi-6aT 24" X 24" 48" X 48" 75 750" | 825" | 900° 75' 150° 900" 540"
gg ) |l""/ 36" x 36" 6" Solid 3 X X x Conventionol Roods Only
5'-,3 I White MPH | CW13-1P xx Toper lengths hove been rounded off.
=2§: ) Edgeline ? 24" X 24" L=Length of Taper(FT) W=Width of Offsel(FT) S=Posted Speed(MPH)
£88
»5 ¢ 6 4" 6" § TYPICAL USAGE
"%g - o Type Il-A-A & SHORT SHORT TERM | INTERMEDIATE LONG TERM
= ~N p . Roised 6" Double ol MOBILE
§§§ > '.' ..' ) 8 Povement Yellow Line 2 §% DURATION | STATIONARY | TERM STATIONARY | STATIONARY
853 =tg Markers on £ TCP(2-5010NLY
N CWI-4R 40°C-C. LA Y
:gé T ond ioh, ntensi i e
853| rototing, fioshing. [CENERAL NOTES
- o g,
§§ ] qscillol?ng or strobe i cwis-1e i . 8 1. Flogs oltached lo signs where shown, ore REQUIRED.
wgE| lights. (See notes 7 & 8) 24" X 24 q Fis =] 2. Aitroffic conlrol devices ilustraled ore REQUIRED, excepl those denoted
£, ] ® .2m with the lriongle symbolmoy be omitled when sloted elsewhere in the plons,
< :-' g Tronsverse Chonnelizing or for rouline mointenonce work, when opproved by the Engineer.
°o'§ & . . —_ Devices spoced ot 500" to 3. When work spoce willbe in place less thon lhree doys exisling pavement
. §g° Y [] ole «x Shadow Vehicle with 1000" in urbon oreas, or morkings moy remoin in ploce. Chonnelizing devices sholibe used lo seporate
g.gg il > ,;‘5 TMlAl.ond 'r-g:, intensity 174 to 1/2 mile in rural troffic.
2 . rotaling, floshing, oreos betweem recurrent 4.Flagger controlshouild NOT be used unless roodway condilions or heavy lralfic
g oE| cwra ! E;ﬁf';??gg:ﬁ,&',’;’" 7 & 8) § work spaces volume require additional emphosis to safely control lroffic. Flogger should
g £3] 48" x 48" - I 1-60T & be posilioned ot end of lroffic queue.
' Cwi-6oT . 5. The R4-1"DO NOT PASS,” R4-2 " PASS WITH CARE™ ond conslruction
X X . o (%5 X .'fﬁ 2 A 5 regulotory speed zone signs moy be inslolled within CW20-1D0 “ROAD WORK
CW13-1P . ee note | 1 kb = AHEAD" signs. Proper spocing of signs shollbe mointoined.
24" x 24~ [ MPH x ! . o 6. Conflicting povemenl morking shollbe removed for long lerm projects.
! [ ) | — «~ 7. A Shodow Vehicle with 0 TMA should be used onytime it con be posilioned
! > CWJ'4L . o CWi-4L 30 o 100 feel in odvonce of the orea of crew exposure withoul odversely
b . 48" X 48 48" X 48" offecting the performonce or quoiity of the work. If workers are no longer
—= 1 |°. [ ] Jn present bul rood or work condilions require the lroffic conlrolto remoin
= sl ® . S x X X X X in ploce, Type 3 Borricades or olher chonnelizing devices may be subsliluled.
N ™ - CW1-4L CWI3-1P 4 MPH | CW13-1P 8. Additional Shadow Vehicles with TMAs moy be positioned off the poved surface,
- . e —] 48" X 48" 24" X 24" ~ 24" X 24" nexl lo lhose shown in order lo protect o wider work spoce.
i . X X = TCP (2-30)
x - 9. Conflicting povemen| morkings shollbe removed for long-term projects.
(See note 20 A + MPH (2::(!3)(“;4“ Do For shorler duralions where lroffic is direcled over o yellow cenleriine,
e —] NOT chonnelizing devices which seporate two-way lrolfic should be spaced on
* PASS [Ra-1 topers ot 20" or 15'if posled speeds ore 35 mph or slower, and for tongent
DO CW1-6oT 24" X 30" ’sec’:lions. ol 1/2(S) where S is the speed in mph, This tighter de’vice spocing
PASS x 0 is intended for the oreo of the conflicting morkings, not the entire work zone.
Wit NOT 36" X 36" N 3
(See note 2)
x - v - ® Traffic
S| altw PASS [R4-1
Re-2 | CARE 3O | Yk 24" X 30" % 5 * b Safety
24" X 30 3 3 PASS ° 2 Texas Department of Transportation
» o S Standard
If opplicable & & WITH /"" § db 2| ol -]
o o . [72] n
3 : Re-2  |CARE 3 3 5 TRAFFIC CONTROL PLAN
0 >
20-2 END o o If opplicable é 0' 0 o TRAFF'C SH'F TS ON
b ROAD WORK | P 9
- - See nole 1)
e CW20-1 END / o note TWO-LANE ROADS
' 620-2 ' IROAD WORK
48" X 48" " "
TCP (2-30) (Flogs- 4anx 2 TCP (2-3b)
See note 1 - -
2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS TCP(2 3)I 2.'5I |
FILE: tep(2-3)-23.dgn ON: ck: ow: c:
e LA ONE_LANE_CLOSED T e e
»» 12-85 4-98 2-18 > -
2y ADEQUATE FIELD OF VIEW INADEQUATE FIELD OF VIEW L 03 425 ooy et o
-3 197 22 HOU HARRIS 24
i[53




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

T

END
ROAD WORK § .
[ M
[72]

TCP (2-4q)

ONE LANE CLOSED

DATE:
FILE

3 g § END
§e 2 g
2 | cwao-0 2 V|v|e|e 2 ROAD WORK
ze | 487 x a8 620-2
82 .l (Flogs- 48" X 24"
§;§ See note 1
257 T B
-1
e )
33 £5
808 213
a ils x
o8 o = > |
§§§ oy & s
£8s oE 3 ol 3
A 8| x & ola
wh 6 N L 4 L3
85 *
%= PR,
= g; ! %
vyt 1
.'g § ] L] \uf;
25| Shodow Vehicle prisss ]
2g¢] with TMA and ] olz 8
B.C | nhigh intensity S &
§§.§ roloting, floshing, . <
2ag| oscilloting or 5
83.] strove iignts. 2
2.3 (See notes 5 & 6) i i
o§E
5.8
287 [
Ly . o
v3°
£l 0‘
el |
] *
& 88% o o
¢§ 8 | | o
!ggﬁ o | o
hEX o =
g 2=
8 =0 x
CW16-30P
x 30“ X '2!!
(See note 4)

See note 1)

Cw20-1D0
48-- X 48“
(Flogs-

See note 1)

CW16-30P

Shoulder

Shoulder

30" x 12" " |
(See note 4) |
- .0
L ]
]
o [ ]
CW1-6aT 37 }
36" x 36" |
[ ) ° N
e x) RE
. gle—F
[} 1R
(See note 8) ——] L
i x
[ ]
[
[ ]
: :
= Rlg @
-
T
Shodow Vehicle with ~ —— == |
TMA ond high intensily ]
rolating, flashing, [ ]
oscilloting or strobe [ ] ©
lights.(See notes 5 & 6) Y
 J
o |le :
of e N
| ‘i.n.
x
-
X
L
.
‘ -
 J
] 148
"
‘. il x
e |
x
FOlolololi[ -
ROAD WORK 2 3 x
[rou i MM -
48" X 24" @ b |-

END

ROAD WORK

620-2
48" X 24"

XX

TCP (2-4b)

TWO LANES CLOSED

MPH

CW1-4R
48" x 48"

Cwi3-1P
24" X 24"

CW1-60T
36" X 36"

Cwi-4L
48" X 48"

Cwi13-1P
24" X 24"

CW16-30P
30" x 12"

48" X 48"
ags-
See note 1)

LEGEND

ezZzZ2|Type 3 Borricade

Cm |Heovy Work Vehicle

|Troiler Mounted
Floshing Arrow Boord

Chonnelizing Devices

Truck Mounted
Attenugtor (TMA)

Portoble Chongeable
Message Sign (PCMS)

SKNED\Y

ofs [Sign Troffic Flow
O\ Flog Flogger
Posted |Formulo 102:" 10”: [« §poc‘-r:g’ v M';;-'m oSug'md
Sp:ed z = _ Devices 50?;"0 I-Bu’f?ef Spoce
.9:12.( otiset Drises | Toper | Tomgent |30 i
30 52 150" | 165" | 180" 30" 60" 120" 90"
35 |- :T 205" | 225 | 245 | 35 70° | 160° 120
40 265" | 295' | 320" 40 80" 240" 155
45 450" | 495" | 540" 45 90" 320" 195
50 500' | 550" | 600" 50" 100" 400" 240"
55 L-WS 550" | 605" | 660" 55 10" 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" 475
75 750" | 825' | 900" 75" 150" 900" 540"

x Conventionol Roods Only

x x Toper lengths hove been rounded off.
L=Length of Toper(FT) W=Width of Offset(FT) S-Posted Speed(MPH)

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

GENERAL NOTES

1. Flogs oltoched to signs where shown, ore REQUIRED.

2. Aitroffic control devices illustroled ore REQUIRED, except lhose denoled
with the lriongle symbolmoy be omilted when sloted eisewhere in the plons,
or for rouline mainlenonce work, when opproved by lhe Engineer.

3. The downslreom loper is oplionol. When used, il should be 100 feel minimum
length per lone.

4. For shorl lerm opplicoli when post led signs ore nol used, lhe distonce
legend moy be shown on the sign foce rother thon on o CW16-30P supplementol
ploque.

5. A Shadow Vehicle with o TMA should be used onylime it con be posilioned
30 to 100 feet in odvonce of the areo of crew exposure wilhout odversely offecling
the performonce or quolity of the work. If workers ore no longer present but rood
or work condilions require lhe lroffic conlrollo remain in ploce, Type 3
Borricades or other chonnelizing devices moy be subslituled for the Shodow
Vehicle ond TMA,

6. Additionol Shadow Vehicles with TMAs moy be posilioned in eoch closed
lone, on the shoulder or off the poved surioce, next lo lhose shown in order
lo prolecl o wider work space.

TCP (2-40)

7.1f this TCP is used for o left lone closure, CW20-5TL "LEFT LANE CLOSED"signs
shollbe used ond chonnelizing devices shollbe placed on the centerline to
protect the work space from opposing lroffic with the orrow boord ploced in the
closed lone neor lhe end of the merging loper.

TCP_(2-4b)

8. For shorler durations where lroffic is direcled over o yellow cenlerline,
chonnelizing devices which seporote two-woy lroffic should be spoced on lopers
ot 20" or 15'if posted speeds ore 35 mph or slower, ond for longent seclions, ot
1/2(S) where S is the speed in mph. This lighter devices spocing is inlended for
the orea of conflicling morkings, not the enlire work zone.

%’ . Traffic
O;Lg,qr_at_ions
I Texas Department of Transportation Stlaz’ﬁd’g;'d

TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

TCP(2-4)-18

FLEs  tep2-4-18.dgn [ox [ow: Jex:
©1x00T December 1985 CONT [secT 408 HGHWAY
3-95 303 REVISIONS 6463 18 001 SH 249,Etc.
1.97 z.u DIST COUNTY SHEET NO.
4-98 2-8 HOU HARRIS 25

[




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB
LEGEND
eZzZzZz2|Type 3 Borricade @ 8@ [Chonnelizing Devices
Truck
| | CID [Heovy Work vericle | @S0 |pevc downtea
AV SR
° o CW20-10 '\, END @ Troiler Mounted @ Portoble Changeable
- > F] 4 . s .
szt))( '? A 2 2 ROAD WORK 48" X 48 ROAD WORK Floshing Arrow Boord Messoge Sign (PCMS)
8" X 48 & b (Flogs -
(Flogs- " G20-2 See note 1) G20-2 o= [Sign Q Troffic Flow
See note 48" X 24" 48" X 24" P P—
T N . : S o
5 SOOI 3 ol
sg ol ] 0 Desiroble “Spacing of Minimum Suggested
52 oa & & Posted |Formulo Toper L Chonnelizing Sign Longitudinal
8 $ s Speed x x _ Devices Sp?_;:\q |Buffer Spoce
§e °13 x 10° i 3 On o On o |pistance e
353 AR Offset [Offset [Otfset | Toper | Tangent
232 32 30 2|50 [65 [180 | 30 60" | 120° 90’
2.-?: 3 5 35 - gIT 205" | 225" | 245" 35 70" 160’ 120*
£28 3|5 40 265 | 295 [ 320 | 40' | 80| 240 155
<50 ™ < a5 250' | 495 [540°| 45 | 90° | 320° 195
28E Y _ 50 500' | 550° [ 600' | 50° | 100° | 400 | 240
§g§ o & x 55 |, .wg |50 [605 [660"[ 55" | 110" 500 295'
283 58 60 600° [660° [720'| 60° | 120" | 600 350°
b §§ N 65 650" | 715" | 780" 65' 130 700" 410°
.gs,, 70 700" | 770" | 840" 70" 140" 800° 475'
5'5 ) - 75 750" | 825" | 900" 75 150" 900" 540
§2§ x Convenlionol Roads Only
.=2£§ o© xx Toper lengths hove been rounded off.
gg“é Shodow Vehicle with § CW1-60T ’ L=Length of Taper(FT) W=Width of Offsel(FT) S=Posted Speed(MPH)
3‘65 ’.lr'l't‘:ns?:‘ ; r’:?:(’ng ) 36" x 36" - :
g3 ¥ ntens i { ing, o ~ 3|sf TYPICAL USAGE
§°-§ gscilaling . 2 > EE SHORT SHORT TERM | INTERMEDIATE LONG TERM
§§a priaband oy g|88 MOBLE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
gi (See notes 3 & 4) Slso 7 7
2 S YO N
re * [===="|
EE
§ye T GENERAL NOTES
§:_§ @ ,’{. 3 1. Flogs oltached lo signs where shown, ore REQUIRED.
3% SIS ® 2. Aitroffic controldevices ilustroted are REQUIRED, excepl those
£20 CWi-4R ol¢ 8 denoled wilh the lriongle symboimoy be omilted when sloled eisewhere in
= »o Pavement 48" X 48" O = 8 the plons, or for rouline mointenonce work, when opproved by lhe Engineer.
gn 3 Morkings - 3. A Shodow Vehicle with o TMA should be used onylime il con be
& gg 5 ;N 5 positioned 30 to 100 feet in odvonce of the oreo of crew eposure
YoEw X X = wilthout adversely offecling the performonce or quolily of the work.
Irey CW13-1P | yvpy If workers ore no longer present but rood or work conditions
§ 22 24" x 24 |— require the lroffic conlrollo remain in ploce, Type 3 Borricades or other
s / p chonnelizing devices moy be subslilulued lor the Shodow Vehicle ond TMA,
. N 4. Additionol Shadow Vehicles with TMAs moy be posilioned in eoch
?a%d%:dv:;:;fl;em:::ﬁy C;I__I-SOTS__ closed lone, on the shoulder or off the poved surfoce, next lo those
x rotating, floshing, £ 3 3 shown in order lo prolect o wider work space.
oscilloting or strobe = 5. The downslreom loper is oplionol. When used, il should be 100 feetl
9
lights.(See noles 3 & 4) - opproximotely per lone, with chonnelizing devices spaced ot 20 feel.
- —] . g
. TCP (2-50)
x | x 6.1f this TCP is used for o left lone closure, CW20-5TL "LEFT LANE CLOSED"
signs shollbe used ond chonnelizing devices shollbe placed on lhe
aﬂ‘!ﬁ'::: ! 4 - cw__1-4|. " centerline to prolect the work spoce from opposing lroffic, with the
e —— ) - 48" X 48 orrow boord placed in the closed lone neor the end of the merging
| | CW20-5TR X X loper.
5 48" X 48 @ - MPH g:l:S;(Pzr. ICP (2-5b)
CW16-30P - - - -
30" x 12" & | 7. Conflicting povemenl morkings shollbe removed for long-lerm projecls.
END = Ql.\.I x
ROAD WORK r—
G20-2 N x< %@ Traffic
48" X 24" 8 H ] H Operations
3 0 | o G| G !é % 0|0 G|® % *J Eg’.?g{f"?. I Texas Department of Transportation SEI”Q;’ﬁJlgpd
@ & END @ al = N/
30" x 12
20-2 x LONG TERM LANE CLOSURES
48" X 24"
See note 1 MULTILANE CONVENTIONAL RDS.
- TCP (2-5b)
TCP (2-50) TCP(2-5)-18
AHEAD CW__ZD-lD . FILE: tcp2-5-18.dgn DN: |c;<: |ow: |CK:
ONE L ANE CL OSE D Two L ANES CL OSE D (1:?09;(. 48 ©Tx00T December 1985 CONT [SECT Jo8 HIGHWAY
5 See note 1) s 2 o 6463 18| o0l SH249,Etc.
4w 1-97 3-03 oisT COUNTY SHEET NO.
32 498 2-18 HOU HARRIS 26




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

No worronly of ony

TxDOT for ony purpose whalsoever. TxDOT ‘ossumes no responsibiily for the conversion

Pavement
Morking
(See note

y
of this stondord lo other formols or for incorrect resulls or domages resulling from 'ils use.

The use of lhis stondord is governed by the “Texos Engineering Proctlice Act”,
Medion

kind is made b

DISCLAIMER:

(See notes
6&7

Shoulder

5)

Shoulder

DATE:
FILE

Shoulder

ROAD WORK

END

- K

500" Min.

A
_I_ 100"
“TApprox.

1w

Work Spoce

G20-2
48" X 24"

30" x 12"

END
ROAD WORK
G20-2
48" X 24"
Jolalsl
101008 4
4 5 g
*
=34
[=1k-}
2
o
]
Q.
[
-
5
] =
k-]
o
=
(See notes 6 & 7)
Povement
Morking
(See note 5)
o©
EXIT -
XN |
ES5-1 -
48" X 42"
o
o|$
EXIT
MPH §
CW13-2 Tl ExiT
48" x 60" A OPEN
E5-1
- 48" X 42"
Paovement
Morking
(See notes 5) -
—+
S
<o g
See TCP(2-60)

for odvonce
worning signs
for lone closure

END
ROAD WORK
G20-2
48" x 24"
AN
; : |
& & £
£
]
b
4
%
|0
i [0]o
-3
%
aovemen( “’:-"
orkin S e
(See r?ote 5) ot § |
. A
§ RS ¢
k-]
5 | O g
L]
(See noles
68 7) — |
o
a
5
w
- | Q
=
z
S
&
‘0 a
L 4 )
¢ Sy

-K\See TCP(2-60)

for odvonce
worning signs
for lone closure

RAMP
CLOSED

R11-2bT
48" X 30"

Cw25-11
48" x 48"

-Chonnelizing
Devices ot
20" spacing

]

]

B 1See TCP(2-50)
for lone closure
deloils if o lone
closure is needed
to close o lone
which is normally
required to enter
the romp.

500°

RAMP
CLOSED
AHEAD

LEGEND
eZzZzZ2|Type 3 Borricode 8 8 |Chonnelizing Devices
R Truck Mounted
C[[D |Heovy Work Vehicle @ |auenuator (TMA)
|Troiler Mounted Portable Chongeable
Floshing Arrow Boord Message Sign (PCMS)
A |[Sign d: Troffic Flow
<\ |Flog U-() Flogger
Minimum Suggested Moximum s
R Desiroble Spocing of Midkoom | Suggestea
osted |Formulo Toper Length ¢ kzing Sign Longitudinol
Speed x x Devices s"?‘:ﬂ" [Butter Spoce
x — g
10 1t 12 On o On o ; 8
[otset_ofiset Difser | Toper | Tongent Distonce
30 52 150" | 165" | 180" 30 60" 120' 90"
35 |- ;IT 205’ | 225" | 245" 35 70" 160" 120’
40 265" | 295" | 320° 40 80" 240° 155
45 450' | 495" | 540" 45’ 90" 320 195
50 500" | 550" | 600" 50 100 400" 240"
55 L-WS 550" | 605" | 660° 55 10" 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" 475"
75 750' | 825" | 900" 75 150" 900° 540°
% Conventionol Roads Only
x x Toper lengths hove been rounded off.
L=Length of Toper(FT) W-Width of Offset(FT) S=Posled Speed(MPH)
TYPICAL USAGE
MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY
v 4
JGENERAL NOTES
1. Flogs ottoched lo signs where shown, ore REQUIRED.
2. Aitroffic conlrol devices illusiroled ore REQUIRED, except those
denoled with the lriongle symbolmoy be omitled when stoled elsewhere in
the plons, or for rouline mointenonce work, when opproved by the Engineer.
3. Chonnelizing devices used lo close lones may be supplemented
wilth the Chevron Alignment Sign ploced on every olher chonnelizing
device. Chevrons moy be ottoched to plostic drums os per BC Stondords.
4, Chonnelizing devices used olong lhe work space or olong longenl seclions
moy be supplemented with verlicol ponels (VP) placed on everyolher
chonnelizing device. If night time conditions moke it dilficult to see ot
leost lwo VPs, the VPs may be ploced on each chonnelizing device.
5. The plocement of povemen! morkings moy be omilled on Intermediole-lerm
slalionory work zones with the opprovolof the Engineer.
6. Shodow Vehicle with TMA ond high intensity roloting, floshing,oscilloting
or slrobe lighls. Shodow Vehicle with TMA ond high intensily rototing,
floshing, oscilloling or strobe lights. A Shodow Vehicle with o TMA
should be used onytime it con be posilioned 30 lo 100 feel in advonce
of the orea of crew exposure without odversely offecling the performonce
or quolity of the work. If workers ore no longer present but rood or work
condilions require lhe troffic conlrol lo remoin in place, Type 3
Borricodes or other chonnelizing devices moy be subslituted for the
Shodow Vehicle ond TMA,
7. Additionol Shadow Vehicles with TMAs may be positioned in each
closed lone, on the shoulder or off the poved surface, next lo those
shown in order lo prolecl o wider work space.
‘ ® Traffic
Operations
I Texas Department of Transportation s‘{;‘;’,ﬁ,’g}’d

TRAFFIC CONTROL PLAN
LANE CLOSURES ON
DIVIDED HIGHWAYS

(Flogs-
TCP (2-60) See rote 1 TCP (2-6b) TCP (2-60) & el
© 1x00T December 1985 CONT [SECT Jos HGHWAY
ONE LANE CLOSURE LANE CLOSURE NEAR EXIT RAMPS LANE CLOSURE NEAR ENTRANCE RAMPS 23 g " 6453 1§ 001 | SH249fic.
197 2-18 HOU HARRIS 27

(1661




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

No worronly of ony

kind is made by TxDOT for ony purpose whalsoever. TxDOT assumes no responsibility for the conversion

of this slondord lo other formals or for incorrect resulls or domages resulling from ils use.

governed by the "Texos Engineering Proclice Acl”.

The use of this stondord is

DISCLAMER:

$TIMES

$DATES

$FILELS

H] ]
° k-}
2 2
] 9
£ £
0 0
END
A A ROAD WORK
G20-2
48" x 24"
- See Note 13
| | | .E'
b
o
=]
0
8
Shadow Vehicle 8
with TMA ond .own
high intensity £ x
rotating, floshing, = 5
oscilloting or =
strobe lights
o
- CW20-5TR
8" X 48"
(See note 10)
CW16-20P
= 30" x 12¢
See note U o
fond 7 8
A
CW20-5TR
8 48" X 48"
e (See note 10)
- L —)
| | | CW16-30P
30-- x '2--
o
8
= RIGHT LN XXXX
@ CLOSED XXXX
AHE AD XXXX
See note =3
o PHASE 1 PHASE 2
fond 7 A'\ | | | F4 (See note 6)
-
D144

TCP (6-1a)

END
ROAD WORK

G20-2
48“ x 24--
See Note 13

Shoulder
Shoulder

500" Min,

Shadow Vehicles
with TMA ond
high intensity
rolating,

fioshing, |
oscilloting or
strobe lights

[
30

Min,
Work Spoce

iiig

See nole

1‘“‘]7 \

1000

b

CW16-20P
30" x 12"

s s %8 8 8 T

e®
e®
e®
!‘

*
P,
I
1000

iond 7

A

See nole |

3

CW16-30P
30" x 12"

CW20-50TR
48" X 48"
(See note 10)

=

2 RIGHT

XXXX

LANES

XXXX

CLOSED

XXX X

LEGEND

)

<o
i

Suggested Moximum
Spacing of
o o

ez=zZ2|Type 3 Borricade

Cﬂ:ﬂ |Heovy Work Venhicle

|Troiler Mounted
Floshing Arrow Boord

Chonnelizing Devices

Truck Mounted
Attenuotor (TMA)

Portable Changeable
Message Sign (PCMS)

Troffic Flow

Sign

Flog Flogger

Minimum
Desiroble
Toper Lengths "L"

Formulo o .:1

1
Ofiset

495*
550
605
660"
715
770

Suggested

Il. "n prs 1

Buffer Spoce
-8~

Posted

Speed Devices

12" On o On o
Oftset | Toper Tongent

540 45 90
600" 50° 100
660" 55 110°
720° 60" 120"
780" 65 130°
840" 70 140
75 750" | 825" | 900° 75' 150°
80 800" | 880" | 960° 80" 160"

x x Toper lengths hove been rounded off.
L=Length of Toper(FT) W=Width of Offset(FT) S-Posted Speed(MPH)

= -
JOffset
45 450
50 500°
55 550°
60 600°
65 650"
70 700*

195
240
295
350°
410"
475
540
615"

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE
DURATION STATIONARY TERM STATIONARY

LONG TERM

MOBLE STATIONARY

v v v

GENERAL NOTES

1. Alroffic conlrol devices illustrated ore REQUIRED. Devices denoled with the
triongle symbolmoy be omitted when stoted eisewhere in the plons.

2.Drums or 42"cones ore the lypicol chonnelizing devices. For Intermediote Term
Slotionory work, drums shollbe used on lopers with drums or 42" cones used on
tangent sections. Other chonnelizing devices moy be used os direcled by the Engineer.

3. Aliconslruction signs ond borricodes ploced during ony phase of work shallremoin
in place unlilremovolis opproved by the Engineer.

4. The Engineer moy direct the Conlroctor lo furnish odditionol signs ond borricodes os
required to mointain traffic flow, detours ond molorist safely during construction.

5. Slolic messoge boords or chongeoble messoge signs slaling the dote ond duration of
romp or freeway lone closures shollbe ploced o minimum of seven (7) colendor doys
in odvonce of the ocluol closure.

6.Phose 2 of the PCMS messoge should include oppropriole informalion formatted os shown
on BC(6), such os "MERGE LEFT," recommended odvisory speed, deloy information, or
other specific wornings.

7. Duplicate construclion worning signs should be erected on the medions side of [reeways
where medion width will permil ond Iroffic volume juslilies the signing.

8. The number of closed lones moy be increosed provided the spocing of troffic control
devices, loper lengths ond longent lengths meet the requirements of the TMUTCD.

9. Worning signs for inlermediote lerm slalionory work should be mounted ot 7' lo the
bottom of the sign.

10.Warning signs shown sholibe appropriately oltered for left lone closures. When signs
ore mounted ol I height for short lerm stationory or shorl duration work, sign versions
shown in the SHSD for Texas with distonces on the sign face rother thon mounted on
o ploque below the sign moy be used.

11.When possible, PCMS unils should be locoted in advonce of the lost ovailoble exit romp
prior to the lone closure lo ollow motorists on ollernote route. They may olso be
relocoted lo improve odvonce warning in cose of unonlicipoled queuing or congeslion.

12For Inlermediote Term Stlalionory work ol night, floodiights should be used to illuminale
the work oreo ond equipment crossings. Floodiighls sholinol produce o disobling glore
condition for rood users or workers.

13.The END ROAD WORK (G20-2) sign moy be omitled when it conflicls with G20-2 signs
oireody in ploce on lhe project.

| 1600 | 1000* | 1600* |

PHASE 1
See note

lond 7 Af

TCP (6-1b)

48"

PHASE 2
(See note 6)

X 48"

k A shadow vehicle equipped wilh
o Truck Mounted Attenuotor is
lypicolly required. A shadow
vehicle equipped with o TMA sholl
be used if il con be posilioned
30" to 100" in odvonce ol the
oreo of crew exposure withoul
adversely offecling the work
performance.

Trafflc Operations Division Standard

TCP(6-1)-12

Texas Department of Transportation

TRAFFIC CONTROL PLAN
FREEWAY LANE CLOSURES

TYPICAL FREEWAY TYPICAL FREEWAY e T L2 Mt D o
ONE LANE CLOSURE TWO LANE CLOSURE . o 5463 | 18 | 0ot [sH 245.c1c
T R

201




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

DISCLAIMER:

No worranty of ony
ility for the conversion

of this stondord lo other formals or for incorrect resulls or domages resulling from ils use.

The use of this stondord is governed by the "Texos Engineering Proctlice Act™.

kind is made b

$TIMES

$DATES

TxDOT for ony purpose wholsoever. TxDOT ‘ossumes no responsib

y

$FILELS

Shodow Vehicle
with TMA ond
high intensity
rolaling, floshing,
oscillating or
strobe lights

§ ¥
2 2
AICAIAIA bW
ROAD WORK
G20-2
48" X 24"
(See Note 4)
5
. )
=]
. n
Y
L ]
[}
. CW4-3R
[}
[ ]
[}
[}
[}
® fiidtied
[ ]
()% X ]
3 3 S
| L9
~ | L[ -dis
- =
. |
ARATAN _ 4
[}
1RREAE
3 3
[+]
; o 1R B TP
[}
[ ]
|| B
)
: |
‘ -
L )
[
3!
® =
U -
O|O|0[H] ¢« =2
See TCP(6-1)for
Lone Closure
Details ond
Additionol
Signing.
TCP (6-20)

ENTRANCE RAMP OPEN

XX

MPH

Cwi3-1P A
24" X 24"
(Ploque

See nole 1)

Shoulder

Shoulder

END
—*——{ROAD WORK

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

»
30"
Min,

Work Spoce

L
04
..._.?.

8% 8 s s s B & = 8 0@ B

Shodow Vehicle
with TMA ond
high intensity
rotaling, floshing,
oscillating or
strobe lighls

RAMP
CLOSED
R1-20T
48" x 30"
cw25-1T A
48" x 48"

(See note 1)

LEGEND
Type 3 Borricode @ 8 [Chonnelizing Devices
. Truck Mounted
|Heavy Work venicle @ |Attenvotor (TMA)

Floshing Arrow Boord

o)

Portoble Chongeaoble
Message Sign (PCMS)

1B
@ |Troiler Mounted
A

Sign d:l Troffic Flow
Flog u-o Flogger
Minimum Suggested Moximum
Desirable - Spoc’-r:g’ol Suggested
Posted | £ o, muio Toper Lengths "L Ch izing Longitudinol
Speed or x x _ Devices Buffer Space
10 1t 12 On o On o "8
[Offset (Offset Offset | Toper | Tongent
45 450" | 495’ | 540" 45 90" 195
50 500" | 550° | 600" 50" 100° 240'
55 L-WS 550" | 605" | 660" 55 10" 295'
60 600’ | 660" | 720 60’ 120° 350°
65 650" | 715' | 780" 65 130° 410’
70 700° | 770" | 840" 70" 140" 475'
75 750" | 825' | 900" 75 150" 540"
80 800' | 880" | 960" 80" 160’ 615
x x Toper lengths hove been rounded off.

L:Length of Toper(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 L4

GENERAL NOTES

1. Altroffic control devices illusiroted ore REQUIRED. Devices
denoled wilh the lriongle symboimoy be omilled when stoted

elsewhere in the pions.

2. ADDED LANE Symbol(CW4-3) sign moy be omitted when sign
between romp ond moinlone con be seen from bolh roodwoys.

3. See “"Advonce Nolice List" on BC(6) for recommended dote
ond lime formolling oplions for PCMS Phose 2 messoge.

4, The END ROAD WORK (G20-2) sign moy be omitled when it
conflicts with G20-2 signs olready in ploce on the project.

x A shodow vehicle

quipped with o Truck Mounted Altenuolor is

typicolly required. A shod

performonce.

vehicle

quipped with o TMA sholl
be used if it con be posilioned 30' lo 100'in odvonce of the
oreo of crew exposure withoul odversely offecting the work

L Romp o remoin closed
U] until work spoce is 1500'
—_— past entronce to freewoy
L
.
[ i -
o@ ;
-
’0 0 ENT RAMP XX XX
—_— 1 M TO BE XXXX
CLOSED XXXX
PHASE 1 PHASE 2
(See nole 3)
-° |
=]
)
See TCP(6-1)for
Lone Closure
[A>:toils ond
ditional
Signing. - "“\
QGGM | Lose
CLOSED
AHEAD
CW20RP-3D
48" X 48"
TCP (6-2b)

ENTRANCE RAMP CLOSED

Additionol requirements for lone closures ond odvonce signing
shallbe as shown on TCP (6-1) or os directed by the Engineer.

Texas Department of Transportation

Troffic Operatlons Division Standard

TRAFFIC CONTROL PLAN
WORK AREA NEAR RAMP

TCP(6-2)-12

FILE: tep6-2.dgn

o TxDOT [ck: TxDOT Jow: TxDOT [cx: TxDOT

© 1x00T

February 1994

CONT

SECT

JoB HIGHWAY

REVISIONS 6463 | 18 001 | SH 249,etc.
WORK wITHIN 5ool OF RAMP 1-97 8-98 oisT COUNTY ME?NE
4-98 8- HOU HARRIS 29
202




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

The use of lhis stondord is governed by the "Texos Engineering Proclice Acl™.

kind is mode b

DISCL AMER:

sTIMES

$DATES

No warronly of ony

TxDOT for ony purpose wholsoever. TxDOT ossumes no responsibility for the conversion

of this stondord lo other formals or for incorrect resulls or domoges resulling from ils use.

y

$FILELS

H|6]0[0

Shoulder
Shoulder

Shadow Vehicle
with TMA ond
high intensity
rotating, floshing,
oscillating or
strobe lights

"l_l‘_ap. »

Work Spoce
4
>

ese®’

XX

MPH

i

CWi13-1P
24" X 24"
(Ploque
See note 1

A

o8 F & s 8 8o F B

: |
L )
L )
L a
| H
Ve
See TCP(6-1) for Y m
oeteie o ¢« —L |
Additionol Signing.
5(4]4(4
TCP (6-30)

Shadow Vehicle
with TMA ond
high intensity
rotating, floshing,
oscilloting or
strobe lights

i
i
&>

>

N

k 123
AN
R
Work Spoce

[~

1000*

LEGEND
eZzZzZz2|Type 3 Borricade @ 8 |[Chonnelizing Devices
Truck
I3 [Heovy work venicie @R |aliensotor (1w
|Troiler Mounted Portable Changeable
Floshing Arrow Boord Messoge Sign (PCMS)
[x¥] e |sign <p |reottic Fiow
EXIT O\ Flog u-o Flogger
>4
Existing Desiroble Suggestea Mos
Posted Toper Lengths “L" c pocn"'o. Longi ool
Speed Formulo x % _ Devices Bulfer Spoce
10 1" 12' On o On o 8"
Joffset Offset Olfset Toper Tongent
45 450' | 495" | 540" 45 90 195
50 500" | 550' | 600" 50 100" 240"
55 L-WS 550" | 605" | 660" 55 110 295
RAMP 60 600" | 660" | 720" 60’ 120* 350"
CLOSED 65 650" | 715' | 780" 65 130’ 410°
R1-20T 70 700' | 770" | 840 70 140" 475
48" X 30" 75 750" | 825" | 900" 75 150" 540"
80 800’ | 880" | 960" 80" 160" 615"
| EXIT XY ‘ xx Toper lenglhs hove been rounded off.
L:Length of Toper(FT) W=Width of Offset(FT) S=Posted Speed(MPH)
Street B TYPICAL_USAGE
’ MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY
EXISTING A A LA
GENERAL NOTES:

RAMP

RAMP |
CLOSED
R11-2bT
48" X 30"
[
2

CLOSED

[xx]

EXIT

See TCP(6-1) for
Lone Closure
Detoils ond

Addilionol Signing.

T\

TCP (6-3b)

1

-

Existing

[exiT xx |

Street A

1. Mitroffic control devices illustroted ore REQUIRED. Devices
denoled with lhe lriongle symboimoy be omilled when sloted elsewhere

in the plons.

x A shodow vehi

b

lypicolly required. A

performonce.

be used if il con be posilioned 30° Io‘IOTO‘rin odvonce of the
orea of crew exposure withoul odversely offecting the work

ipped with o Truck Mounted Allenuolor is

with o TMA shall

Additionol requirements for lone closures ond odvonce signing

’ shollbe os shown on TCP (6-1) or os directed by the Engineer.
Existing
STREET B USE =9t Texas Department of Transportation
EXIT STREET A I Traffic Operations Divislon Standord
CLOSED EXIT

Or, os on option when
exits ore numbered

EXIT XY USE

CLOSED

EXIT XX

Place 1 mie (opprox.)
in advonce of Streel A
exit.

TRAFFIC CONTROL PLAN
WORK AREA BEYOND RAMP

TCP(6-3)-12

ENTRANCE RAMP OPEN EXIT RAMP CLOSED VT T i e
TRAFFIC EXITS PRIOR TO CLOSED RAMP ey T
HOU HARRIS 30

203




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

LEGEND
eZzZZ2|Type 3 Borricode as ?gg:;‘ elizing Devices
- H Q G G G , Truck Mounted
S Q | G | G | é !: x¥] :ﬂh |Heovy Work Vehicle N Attenuator (TMA)
§ 2 . Existing Troiler Mounted Portable Chongeaoble
n w EXIT 5 8 Exil Gore Floshing Arrow Boord Messoge Sign (PCMS)
k-] .
1 b g g Sign & |Sign QJ Troffic Flow
a G G Existing O\ Flog ﬂ.o Flogger
[
2! o
gs T
o || / O I O P
P onnelizing Longitudinol
2% | 2onied [orma v | Cropend  unategea
Se. 0 | |12 | Ono | Ono 8"
§;§ | [ofiset [Offset (Offset | Toper | Tongent
2— ] 45 450' | 495' | 540° 45’ 90" 195
TRe 50 500 [ 550 | 600" | 50° | 100’ 240
-3.« 8 55 |..ws 550 | 605" | 660" | 55' 10 295'
Y1 ‘ EXIT 60 600" | 660' | 720° 60 120° 350"
- ‘3’ | EXIT XY P 65 650' | 715° | 780°| 65 | 130° 210’
go¢ | | 70 700° | 770" | 840" 70 140° 475
o8 Street B e 75 750' | 825' | 900 | 75 | 150 540"
B g e 80 800 | 880° [ 960° | 80" | 160" 615
4 ’ 3 CDs ot 60
e° spocing x x Toper lengths hove been rounded off.
"'g8 . 3 ) L=Length of Toper(FT) W=Width of Offsel(FT) S-Posted Speed(MPH)
§ 2 L] Existing 8 ae ‘. 200
n — ' opprox. gop
L ;'§ = o ‘/‘Q/ TYPICAL USAGE
283 2 & , MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
25 EXIT g /‘:p;:g: ot 60 DURATION | STATIONARY | TERM STATIONARY | STATIONARY
g F -g - = a - 9 ( ( (
3]
H gb Existing ef
33, | o pa% GENERAL NOTES
» ?‘g g 1. Altroffic conlrol devices illusiraled ore REQUIRED. Devices
§§5 RAMP G | G | G t G |G denoled with the lriongle symbolmay be omilled when slaled elsewhere
ST in the plons.
§..g CLOSED [R11-2bT
_28 ° 48" x 30 . 2. See BC Stondards for sign detois.
£X2
2P a
';8 — Shodow Vehicle
&58§ Shodow Vehicle | o with TMA ond
Yotw 8 with TMA ond high intensity
Iree 2 Lt high intensily roloting,
b 22 v cle 43 rotaling, floshing,
6 =o X = glg floshing, oscilloting or x A shadow vehicle equipped with o Truck Mounted Attenuolor is
g = o oscilloting or . strobe lights lypicolly required. A shadow vehicle equipped with 0 TMA sholl
—strobe lights ® be used if it con be positioned 30" to 100" in odvonce of the
| | [ ] oreo of crew exposure withoul odversely offecting the work
[{ .
- RAMP [exit xx . EXIT performonce
. | CLOSED [Ri-2ot, | | | OPEN
Street A £5-2
4 pref |« A —
L)
[}
. s
» » -
o 8 Existing . Additional requirements for lone closures ond advonce signing
<1 “ @ shollbe os shown on TCP (6-1) or os direcled by the Engineer.
. RAMP = i i i | |
o= CLOSED 2 * o
)
A CW20RP- 30
| | ) 48" X 48
- . See TCP(6-for See TCP(6-1)for T, 1 of T tath
% Lane Closure Q G G G Lane Closure exas Departmen ransporiarion
. Detoils ond STREET A USE Detoils ond Troffic Operations Division Standard
8| ) risiions EXIT STREET B Additiona
o . |ZTe CLOSED EXIT Signing.
X < Or, 05 0n oplion when TRAFFIC CONTROL PLAN
exils ore numbered
A TAYTAN A e xx | [_use WORK AREA AT EXIT RAMP
CLOSED EXIT XY TCP (6-4b)
TCP (6-4 Pace 1k rox) EXIT RAMP OPEN TCP(6-4)-12
= CP (6-40) in odvonce of closed romp
3 - FLE: tp6-4.dgn on: TxDOT _[ck: TxDOT Jow: TxDOT [ex: TxDOT
©7Tx00T _ Feburary 1994 cont | sect | wos HIGHWAY
N EXIT RAMP CLOSED REVISIONS 6463 18 | 001 SH 249, etc.
Q 2 1-97 8-98 oisT COUNTY SHEET NO.
85' TRAFFIC EXITS PAST CLOSED RAMP 4-98 82 HOU HARRIS 31
X 204




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

N LEGEND
® 1)
G G G G !§ G G G G 3 ezZZ2|Type 3 Borricode @ 8 |Chonnelizing Devices
) 2 Truck Mounted
8 H & @ I |Heovy Work venicie @S |auenvotor (TMA)
3 3 |Tvoiler Mounted Portable Chongeable
s & Floshing Arrow Boord Message Sign (PCMS)
| | - 2 [sign <o |rrottic Flow
. of O\ Flog u-o Flogger
§\§ . 3 . " L
5% e 7 8 ™ Desiroble " Spocing of Suggested
:E e a | | Posted |0 o Toper Lengths “L™ Chonnelizing ||.ong-ludn:|
= oo x . x__{b < Speed x x _ Devices Buffer Spoce
Se. o : |_—Shodow Vehicle 5 — | ¥ms o | |2 | One | Ono 8"
5.8 8 with TMA ond = . Jotiset_lotiser lotiser | Toper | Tongent
;§ - & - high intensity . Shodow Vehicles 45 450" [ 495" | 540' | 45 90 195
> PR rototing, with TMA ond " . . . . .
CEE g x g|,g . floshing, . high intensity 50 500" | 550" | 600 50 100 240
§Q= = oscillating or ~ rototing, 55 L-WS 550" | 605" | 660" 55 10 295"
° §.g' [ ] strobe lights " . floshing, 60 600" | 660" | 720" 60" 120" 350"
S8 o|lge oscillating or T T " 65" n .
5" : ] ] a2 ™ strobe lights 65 650" | 715" | 780 130 410
sef R | | 70 700° | 770° [840° | _70° | 140° 475
288 oloe * A \ 75 750' | 825° 900" | 75" | 150° 540°
$ g £ hne L 80 800" | 880" | 960" 80" 160" 615
a8 02 ™ Existing Exit
- -— Gore g-gn x x Toper lengths hove been rounded off.
USE | Eristing Exi L4 L:Lenglh of Toper(FT) W=Width of Offset(FT) S=Posted Speed(MPH)
§:§ s xisting Exit ] 'Y EXIT
2.8 Gore Sign . o
: P- [ ] .‘:
0|0 s
588 s 8 8 * . 487x42" MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
gi-- 4 a rY o DURATION STATIONARY TERM STATIONARY STATIONARY
® .
s §§ L || €541 Y v v L4
é §8 .-‘./ 48"x42" - '8 G G
M 1 —v " GENERAL NOTES
o§E [ ] .. o ..
508
85% N ﬂ N o > 1. Antrolfic conlrol devices illusiraled ore REQUIRED. Devices
o2 L4 - 4 te) denoled with the lriongle symbolmoy be omilled when sloled elsewhere
-28 ° : in the plons.
€20 S .
- = .
; 5-5 '0 .-.- =] EXIT 2. See BC stondords for sign delails.
& =§§ nd i OPEN 3. If odequote longiludinol buffer length “B" does nol exist between the
gg Ea - 8 work space ond the exil romp, consideralion should be given lo Closing
Sreg 0 E5-2 the romp.
g 23 . 48" x 36
& %o L )
.. ol “
.0 a “ 4 x A shodow vehicle equipped with o Truck Mounted Altenuotor is
N - Y lypically required. A shadow vehicle equipped with o TMA sholl
3 be used if it con be posilioned 30" to 100'in advonce of the
@ oreo of crew exposure withoul adversely offecting the work
] s _F per formonce.
=3
B
. .
L EXIT £
. OPEN | | =
& Addilionol requirements for lone closures ond odvance signing
. Eg.'.zx 36" . shollbe os shown on TCP (6-1) or os direcled by the Engineer.
3 See TCP(6-1) for
0 . — Lone Closure
. Detoils ond
[ ] . Additional Signing.
o | |1 '.
L) See TCP(6-1) for
. o Lone Closure A Texas Department of Transportation
. Details and . @ Traffic Operatlons Divislon Standard
“ Additional Signing. ol —F
e «)z
o = —t o 3t
I NG TRAFFIC CONTROL PLAN
WORK AREA BEYOND EXIT RAMP
AN AN A TCP (6-5b)
& TCP (6-50q) EX'T RAMP OPEN FILE: tcp6-5.dgn o TxDOT _[ex: TxDOT Jow: TxDOT _Jex: TxDOT
: ©Tx00T _ Feburary 1998 CONT | sgct J08 HGHWAY
o EXIT RAMP OPEN 1500' PAST EXIT RAMP 197 898 o5t conty SHEET Mo,
&2 18 an HOU HARRIS 32
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Warning sign TABLE 1
ond rumble strip Flogger to - of Rumble GENERAL NOTES LEGEND
sequence In Flogger ADT Strip
opposite direction (Length of Work Arroys - 1. Eoch Rumble Strip Array should ezzz2 | Type 3 Borricade @ ® | Chonnelizing Devices
1s same s below. Areo) consist of three rumble strips spoced A Truck Mounted
V8 Mie < 4,500 1 center lo center ot the spacing shown I [Heovy Work venicie @Y | Attenuotor (TMA)
> 4,500 2 G in Table 2, ploced tronsverse ocross @ Troiler Mounted Portoble Chongeoble
va M < 3,500 1 the lone ot locations shown. Floshing Arrow Ponel Message Sign (PCMS)
/74 Mile . N
> 3,500 2 2. The CW17-2T "RUMBLE STRIPS AHEAD" & |Sin <o | Trottic Fiow
< 2,600 1 sign should be locoted ofter the Flo 0 o) Flagger
5 172 Mie > 2.600 3 5 5 CW20-1D "ROAD WORK AHEAD sign ond A 2 3
§¢ = h) o spaced os shown. If troffic is
$ < 1,600 1 s | =
o2 1 Mile ' 3 . 3 observed to be queuing, or is Minimum Suggested Moximum N
28 2 1.600 2 & s | 5 expected to queue beyond the Rumble bosted |Formuio Desiroble Spacing of ""'S:;‘"“ Suggested
Se. L L > 1 Mile N/A 2 . Strips, the CW17-2T sign ond the Speed | Toper Lengins Chonneizing Spocing _ [LOnGitudinal
3] ] 3 “ first Rumble Strip Arroy moy be x T T o o""“’o ey [Buffer Spoce
;_5 . 3 3 . @ located upsiream of the CW20-1D fotiset_lotiset oiiset Toper | Tongent |O507c®
"'?E £ £ 'J sign os necessary lo provide 30 150" | 165" | 180" 30° 60° 120° 90
-1 n w needed worning. ws?
ges p 35 |L- 0 205" | 225' | 245 | 35 70 160" 120
ggf .0‘ 3. Temporory Rumble Strips willbe 40 265" | 295' | 320¢ 40 80" 240° 155
s33 3 considered subsidiory to Item 502, 45 450" | 495’ | 540° 45" 90" 320" 195
8o8
ge¢ PN ond shallbe o producl listed on the 50 500" | 550" | 600" 50° 100° 400° 240°
’g H L See note 8 gz:?ghont Work Zone Troffic Control 55 L-WS 550" | 605' | 660" 55" 10" 500' 295
§.§ o % g es. 60 600" |660" [720" | 60° | 120° 600 350
x . . . . . . .
'?:° lems 4. Remove Temporory Rumble Strips before 65 650" | 715 | 780 65 130 700 410
;83 removing the odvonced worning signs. 70 700' | 770" | 840" 70° 140" 800" 475"
822 x 75 750" | 825" | 900 75" 150 900" 540
.2'-5 5. Temporory Rumble Strips should not
:gE‘G e — be used on horizontol curves, loose x Conventional Roads Only
~§! e — 'S gravel,soft or bleeding osphalt,
258 ¢ heavily rulted povements or unpaved xx Toper lengths hove been rounded off.
o5 Rumble surfaces. L:Length of Toper(FT) W:Width of Offsel(FT)
g § -] x Strip Q' * S:Posted Speed(MPH)
gea Rumble Strip N (AS""OH —_— 6. Temporary Rumble Strips shollbe
anlArra - ee — I 2 instolled ond mointained os
2 >§ (g,eunote n —_— 3 note 1) - per monufacturer's recommendations. TYPICAL USAGE
'gsa — MOBLLE SHORT SHORT TERM INTERMEDIATE LONG TERM
§§_ b3 7. This stondord sheel shollbe used DURATION STATIONARY TERM STATIONARY | STATIONARY
5"2 x Q' in conjunction with other oppropriate e e
23° Q Rumble = TCP stondord, TMUTCD typicol application
Z-2 - Strip or project specific detail for the
©23? Arrays —l - project.
. §gg e * (See — —
gzgé note 1) _— — 8. The one-lane two-woy opplication may
Lo 2 utilize o flogger, on Automoted Flogger ® S f n
3 : . iIgns ore for illustrative purposes only. Signs
§ 2= 5 2 »:fs-fsfsong,e Dle(v';‘c:reS )(AF AD) or o Porlable required mey vary depending on the I‘C;: T™MUTCD
%o x otfic Signo . IQICO' Application, or project specific details
9. Reploce defective Temporory Rumble or the project.
Rumble Strip Strips os directed by the Engineer. . For posted speeds 1n excess of 65 MPH, 1t 1s
Array . recommended that spacing 1s Incr d &s speed
(See note 1) p— 10.Temporory Rumble Strips may be used limits incresse. Incressing space between rumble
— - * on freewoys or expresswoys bosed on strips will improve effectiveness.
The second engineering judgment ond writlen
Rumble Strip direclion from the Engineer.
Array 1s required
when the ADT CY"”'ZT
thresholds 1n 5 5 x 48" X 48
Table 1 1ndicate L L x o o (See note 2)
the need for 2 3 S 3 3
Arroays. 3 3 2 2
2 : g 7
“ )
o V| (464
G e —}
AHEAD Zcwi7-21
- . ® Traffi
48" x 48 = Safety
) (See note 2) Division
T ABL E 2 I Texas Department of Transportation Standard
v Approximate distance
Cw2@-10 Speed between strips 1n
48" X 48" an array
P " TEMPORARY RUMBLE STRIPS
WZ(RS-10) WZ(RS-1b) > 40 MPH & 5
= WZ(RS)-22
= 60 MPH 20’ FILES wars22.dgn on: TxDOT _Jex: TxDOT Jow: TxDOT _[ex: TxDOT
RUMBLE STRIPS ON ONE - LANE RUMBLE STRIPS FOR LANE CL OSURE ©7xDOT  November 2012 CONT [sEcT 108 HIGHWAY
> T AN PFAMUEMTIAMAI . BAARTCIAY REVISIONS 6463| 18 001 SH 249, etc.
2 TWO-WAY APPLICATION ON CONVENTIONAL ROADWAY » 65 MPH * 354 24 2 comTy e Mo,
g2 HOU HARRIS 33
17
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6"X 8"X 14" NOTE: TOENAIL WITH ONE 160 GALV. NALL GENERAL NOTES
» TREATED WOOD BLOCK .
Sy . [00,NoT USE WASHER TO PREVENT BLOCK ROTATION 1. THE TYPE OF POST (ROUND WOOD POST,RECTANGULAR WOOD POST,OR STEEL POST) WILL BE AS SHOWN
85 8 e BN < IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE SHOWN IN THE PLANS OR AS DIRECTED BY THE
2o %" BUTTON HEAD POST BOLT ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE WITH ITEM 445, “GALVANIZING."
iz AND NUT WITH 3" WASHER \
3 (SEE GENERAL NOTE 3). A 7" > 2. RAL ELEMENTS SHALL MEET THE REQUIREMENTS OF ITEM 540,"METAL BEAM GUARD FENCE" EXCEPT AS
wE 3 P A 2 MODIFIED IN THE PLANS. THE CONTRACTOR MAY FURNISH RAL ELEMENTS OF 25'- 0", OR 12'- 6"
g i (<] (NOM.) LENGTHS. RAIL ELEMENTS MAY HAVE SLOTTED HOLES AT 3'-1%2" C-C OR 6'-3" C-C. A SPECIAL
g s ¥a" DIA. HOLE ! 30 - LENGTH OF RAIL MAY BE MANUFACTURED TO ACCOMMODATE THE DOWNSTREAM ANCHOR TERMINAL (DAT) AND THE
& POST & BLOCKOUT 25 ol 3 TRANSITION SECTIONS OF GUARDRAILL.
> " o|w a
£1 2k 60" o 3.BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND SHALL BE OF
g FRONT SLOPE VARIES =L 8 SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND %" WASHER (FWC16a)
..g BREAK  \[Z-0" TYP ©|o s AND NOT MORE THAN 1" BEYOND IT. TRIM REMANING BOLT LENGTH TO MEET REQUIRED LENGTH.
g3 | % gl " x 8" X 88" N we x 85 4. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,"GALVANIZING."
Xg Iz al | OR FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
Fw | 2|Q @ [ [ W6 x 9.0
b AR | | . 5. CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.
33 EOGE OF SHOULDER — | | gs I Lo LENGTR 72(TYP)
-
:zg OR WIOENED CROWN. | | §§ 2|4 | | 6. THE LATERAL APPROACH TO THE GUARD FENCE, SHALL HAVE A MAXIMUM SLOPE OF 1V:1OH.
S NOTE: b S 3|3 T~ 7.0F SHOWN ELSEWHERE IN THE PLANS OR AS DIRECTED BY THE ENGINEER, THE GUARD FENCE MAY BE FLARED
2§ (SEE GENERAL NOTE 14 FOR Lo L5 2I2 e WOOD BLOCK TO ROUTED WOOD BLOCK " AT A RATE OF 25:10R FLATTER. '
x RAL HEIGHT MEASUREMENT) b me <SS M RECTANGULAR WOOD POST TO I-BEAM STEEL POST
52 P My 8. UNLESS OTHERWISE SHOWN IN THE PLANS, GUARD FENCE PLACED IN THE VICINTY OF CURBS SHALL BE
g - Oiq POSITIONED SO THAT THE FACE OF CURB IS LOCATED DIRECTLY BELOW OR BEHIND THE FACE OF THE RAL.
52 WOOD BLOCK TO RAL PLACED OVER CURBS SHALL BE INSTALLED SO THAT THE POST BOLT IS LOCATED APPROXMATELY 25
> INCHES ABOVE THE GUTTER PAN OR EDGE OF SHOULDER.
§s TYPICAL POST PLACEMENT ROUND WOOD POST
- NOTE: x *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 IS ENCOUNTERED
gg 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 IS ENCOUNTERED BELOW 18", DRILL A 12" DIA. HOLE, 12" INTO THE ROCK OR TO THE STANDARD EMBEDMENT
2. DEPTH, WHICHEVER MAYBE LESS. ANY EXCESS POST LENGTH, AFTER MEETING THESE DEPTHS, MAY BE FIELD
LY . 25'- 0" | CUT TO ENSURE PROPER GUARDRAIL MOUNTING HEIGHT. BACKFILL WITH COARSE AGGREGATE MATERIAL.
o RAI T
fg | - ELEMEN 10. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH,
ye \ 6- 3 \ 6- 3 \ 6- 3 \ 6- 3" |
§§ 11. SPECIAL FABRICATION WILL BE REQUIRED AT INSTALLATION LOCATIONS HAVING A CURVATURE OF LESS
g THAN 150 FT. RADIUS.
g AN 0 AR 0 R
g5 e = 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
g 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
513 I 1 1 T FINISHED GRADE | T 1 ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.
] [ [ [ [ [
zé L | 1|36 woop POST ! ! L L 13. FOR THE LOW FILL CULVERT OPTION, POSTS LOCATED PARTIALLY OR WHOLLY BETWEEN PRECAST BOX CULVERT
] L | 1 |s0" STEEL POST ! ! L L UNITS, THE USE OF A CAST-IN-PLACE CONCRETE CLOSURE BETWEEN BOXES IS REQUIRED. THE LENGTH OF THE
wZ i i L L L CAST-IN-PLACE CONCRETE CLOSURE SHALL ACCOMMODATE THE PLACEMENT OF THE LOW FILL CULVERT OPTION.
35 L L L L L GUARDRAIL SEE CONCRETE CLOSURE DETALLS ON BRIDGE STANDARD SCP-MD.
> - - - - - BLOCK 12°(TYP)
o¥ ELEVATION L | rx 1y 14. GUARDRAL HEIGHT MEASUREMENT: WHEN THE GUARDRAIL IS LOCATED ABOVE PAVEMENT, MEASURE THE HEIGHT
S MID-SPAN RAIL SPLICE 18™ MIN sYEsYE ,~SLOTTED HOLES FROM THE PAVEMENT TO THE TOP OF THE W-BEAM RAL. WHEN THE GUARDRAL IS LOCATED UP TO 2 FT.OFF
25 SHOWING A 25'- 0 SECTION OF W-BEAM RAL.(SEE GENERAL NOTE 2) ] OF THE EDGE OF PAVEMENT OR FOR A PAVEMENT OVERLAY, USE A 10-FOOT STRAIGHTEDGE TO EXTEND THE
g, . : L. -— © [ 3 PAVEMENT/SHOULDER SLOPE TO THE BACK OF RAIL, MEASURE FROM THE BOTTOM OF STRAIGHTEDGE TO THE TOP
3= o - H | L e OF RALL, FOR GUARDRAL LOCATED DOWN A 10:1 SLOPE, MEASURE FROM THE NOMINAL TERRAN.
w 25.- I/z“ Q=111 9
g '\I '\l —9
SLOTTED HOLES AT 6'-3" C-C *POST(S) MAY REQUIRE FIELD 2 | 9 || 1%
§== OR 31 /2" c-C FYy MODIFICATION TO ENSURE PROPER | . NP (TYP) 1 (TYP)
ne | p— GUARDRALL HEIGHT. W6 X 9 OR W6 X 8.5 (STEEL POST CONNECTION TO
2., | | | | STEEL POST CULVERT SLAB (USE WHEN THERE
"5 — ! ! ! S L P 9" MIN. FILL DEPTH Py IS LESS THAN 36" COVER OVER | NOTE: TRANSISTIONS TO BRIDGE RALS OR TRAFFIC BARRIERS.
£58 = — = ' X 1% |12y CULVERT SLAB N CULVERT SLAB). SEE GF(3NTL3 TR STANDARD FOR HIGH-SPEED TL-3 TRANSITIONS.
N o— : 2= P N Mr‘i. S ek 120k B SEE GF(31TL2 TR STANDARD FOR LOW-SPEED TL-2 TRANSITIONS.
§"“8 s & > & 8 N To,ASTM A572 GR 50)TOP PLATE
Iz ' ' . . = -0-—’\/—-0=x1 DIA. HOLES FORMED
2 V2" x Yo - P VARES § T VT OR CORED IN CONCRETE
(8) RAIL SPLICE SLOTTED HOLES (TYP)
HOLES (TYP) .
d PLATE WITH 1" DIA. HOLES REQUIRED WITH . : .
- BOLT-THROUGH OPTION: REQUIRES A 6" MIN. SLAB THICKNESS.
NOTES: SEE GENERAL NOTE 2 FOR ALLOWABLE RAL TYPES. BOLT-THROUGH INSTALLATION. %" DIA (ASTM A449) HEAVY HEX BOLTS WITH TWO HARDENED
SEE RAL SPLICE DETAL FOR REQUIRED HARDWARE. LOW FILL CULVERT POST WASHER EACH AND HEAVY HEX NUTS.
2 vy NOTE: BOLT LENGTH = SLAB PLUS 2 4" MN. =t Diviion
2" | 4 4, |27 I Texas Department of Transportation Standard
:agagz IYPES OF BUTTON-HEAD GUARD RAL e 2. EPOXY ANCHOR OPTION: THIS OPTION MAY ONLY BE USED IF THE CULVERT
y SLAB IS 9" MIN. THICK. THREADED ANCHOR RODS MUST BE %" DIA.
BOLTS COME WITH A RECCESSED NUT. SPLCE NO BOLT REQURED ASTM A449 OR A193 GRADE B7 WITH HEAVY HEX NUT, AND ONE HARDENED METAL BEAM GUARD FENCE
SPLICE BOLT LENGTH & WASHER EACH. EMBED ANCHOR RODS 6" WITH HILTIHIT RE 500 EPOXY
' vmucs @ | ADHESIVE. OTHER TYPE WICLASS C EPOXY ADHESIVES MEETING THE
FBBO1 - 1V/4" @ q; | — REQUIREMENTS OF DMS-6100, "EPOXIES AND ADHESIVES", MAY BE USED TL-3 MASH COMPLIANT
FBBO2 = 2" ] %“ = | < DIRECTION OF TRAFFIC IF IT CAN BE DEMONSTRATED THAT THEY MEET OR EXCEED THE STRENGTH
| OF HILTIHIT RE 500 WITH THE SAME EMBEDMENT DEPTH AND THREADED
POST & BLOCK LENGTH . . . ROD DIA. FOLLOW THE MANUFACTURER'S REQUIREMENTS FOR INSTALLING
o EPOXIED THREADED RODS.EXTEND RODS /4" MIN. BEYOND NUT. GF(31-19
FBBO3 - 10 —
FBBO4 - 18" MID-SPAN (8) 5 X 1'/," BUTTON HEAD SPLICE ‘ _ ‘ ‘ '
BOLTS WITH RECCESSED NUTS. NOTE: CULVERTS OF 25 FT.OR LESS, SEE GF(31)LS STANDARD FOR "LONG SPAN" OPTION. FILE: gf3TiS.dgn ONTxDOT [k KM_JowVP_ ok CGL/AG
BUTTON HEAD BOLT RAIL SPLICE DETAL ©7x00T: NOVEMBER 2019 r<:0NT SECT JoB HIGHWAY
" REVISIONS 6463 18 001 SH 249, ETC
& .| NOTE: SEE GENERAL NOTE 3 FOR NOTE: GF(31), MID-SPAN RAL SPLICES ARE osT GouNTY SHEET NO.
<= SPLICE & POST BOLT DETALS. REQUIRED WITH 6°-3" POST SPACINGS. oU CARRES 7
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; FOR PRECASY - SEE CURB TABLE e ST | "°"r§‘IN'§-‘ﬁc'>ﬁ'°“ W-BEAM GUARD FENCE GENERAL NOTES
§§ ) v - T 1. CONTACT THE DESIGN DIVISION FOR DRAINAGE CUT OUT OPTIONS NEEDED WITHIN THE
8 — 9 9 H 1 CURB SECTION OF THE THRIE-BEAM TRANSITION. (512) 416-2678
(7] - -
<= { s i ? r— I 2. CONCRETE CURB MAY BE CAST-IN-PLACE OR PRECAST AS SHOWN ON THIS SHEET. WHEN USED
iz ] - 5 22 % 2 , ] IN CONJUNCTION WITH THE THRIE-BEAM TRANSITIONS, CURB SHALL BE TYPE 1(5- ¥i"
& 4" —3 PLAN VIEW HEIGHT): SEE CURRENT CCCG STANDARD SHEET FOR FURTHER DETALS.IF OTHER CURB HEIGHTS
: |5y P D o = o i e N SN s L ILASHON 1 G et 5%
. - " 4" " WITH LATIVELY V I . Ul HALL INUOU
S | % o veavy vex e (4) (1" DIA. HOLES) IN CURS: SEE CURB TABLE TO THE SEVENTH POST UNLESS OTHERWISE SHOWN IN THE PLANS. SEE GENERAL NOTE:17 FOR
. R BOLTS (FACING TRAFFIC SIDE) A CIRCUMSTANCES WHERE CURB CONTINUES PAST POST 7.
z¥ (ASTM F3125 GR A325 OR A449). | NOTE: NOTE: DIRECTION OF TRAFFIC
g8 [ 1% 00 waskEr uNoeR DEPENONG. ON WIDTH CONCRETE RAL.  THE TRANSITION 10 FUNCTION PROPER 3 EODITIONAL CURB 1S INDICATED BEYOND THE TRANSITION. THEN ANY. CURB HEIGHT ‘GREATER
[=] Py DEPENDING ON WIDTH CONCRETE RAIL, THE TRANSITI Ul I LY. ITI Ul IS INDI H ITION, TH
“g EACH HEX BOLT HEAD AND NUT. LEAVE 1" OF BOLT LENGTH PAST THE SEE GENERAL NOTES:2-4 AND 16-17. ND PAYMENT FOR THRIE-BEAM TRANSITION. THAN 4" WILL BE TAPERED DOWN BEGINNING AT THE LAST 7 FT.POST TO A MAXIMUM HEIGHT
83 5) %" DIA. HEAVY HEX NUTS 7" HEX NUT. TRM AS REQUIRED. OF A;--RAJ t;clm 975' n-; A?gci_vg; EBLSE.}NI-EERENENAR n;% c;'Tu.ms. ADDITIONAL CURB UNDERNEATH
A194 OR . I Y THE LI .
cx (ASTM A194 OR AS63) 18'- 9" THRIE-BEAM TRANSITION (EA) o . : . CUARDRAL WILL t
5o THRIE-BEAM CONNECTOR BEGIN PAYMENT FOR METAL BEAM GUARD FENCE. 4. UNLESS OTHERWISE SHOWN IN THE PLANS, TRANSITIONS SHALL BE PLACED WITH THE BLOCKOUT
os TO CONCRETE RAL 6-3" NON-SYMMETRICAL (SEE GF(31STANDARD) FACE IN FRONT OF OR DIRECTLY ABOVE THE CURB FACE.SEE SECTION A-A.
gé et 0 WBERY (F CURB CONTINUES PAST POST 7 SEE SHT.2 AND GN:17) 5. FOR ROUND WOOD POST SYSTEMS, ALL ROUND WOOD POSTS SHALL BE 7 '%" DIA. MINIMUM
« " - " . 0 . " . ™ . " . 3 2
er 7% "_2'/ 2, 5 SPACES AT 18 % - 3 SPACES AT 3'-1/; 31/ 6- 3 3-1/2 THROUGHOUT THE THRIE-BEAM TRANSITION.
gg TL" ‘ A— B-— c— 6. THE TYPE OF POST (ROUND WOOD POST,RECTANGULAR WOOD POST OR STEEL POST) WILL BE
"¥ L < I Y Q ay 'Q Q N\ Q-.,. =y anll Fany Jan L AS SHOWN IN THE PLANS.REFER TO GF(31) STANDARD SHEET.
55 I I R S S S S SO S S S S S ER - I : Dl 7. THE POST LENGTH SHALL BE MARKED ON ALL 7- 0" LONG POSTS BY THE MANUFACTURER. THE
52 € —-F--5--—-- SlE - o o T i 1o S = PR PR MARK SHALL BE LOCATED WITHIN THE TOP 1FT.REGION OF THE POST, AT LEAST %" IN
> | B e A T : 3 HEIGHT, AND VISIBLE AFTER INSTALLATION. WOODEN POSTS SHALL BE MARKED WITH A BRAND,
50 r-g ’/ﬁlﬂ S I — T f AND STEEL POSTS WITH A STENCIL BEFORE GALVANIZING.
§'§ . \\ CURB — — ——f - | 8. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.
= | | | | | | | | | | | | | |
™ HAMFER R IR RET [ [ [ [ [ [ | p! [ [ [ RAIL ELEMENTS SHALL MEET THE REQUIREMENTS OF ITEM 540,"METAL BEAM GUARD FENCE"
2o gu.”g %HATEggrcEr?oogsvcgr:)c TEHEE [ N A N R NI R 0! ?Eﬁ Z['E,ELO{,, ro ro ro EXCEPT AS MODIFIED ON THE PLANS. THE THRIE-BEAM TERMINAL CONNECTOR AND THE
Y FACE OF GUARDRAL TRANSITION o, 2 2, ® @ 151 |oerans Lo Lo Lo THRIE-BEAM TRANSITION TO W-BEAM SHALL BE OF THE SAME MATERIAL, BUT SHALL NOT
Q5 - L o o 171 LS. Lo Lo Lo BE LESS THAN 10 GAUGE. CONTRACTOR SHALL VERIFY THAT THE LOCATIONS OF BOLT HOLES
5o e i - . Lo . MATCH THOSE IN THE THRIE-BEAM TERMINAL CONNECTOR PRIOR TO ORDERING MATERIALS.
g (4) =5 REBAR STAKES 18" LONG L l7! b b b b 10. BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307)
§§ SEE CURB TABLE L L L4 L L L AND SHALL BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE
£ e 8- c— (12) %" X 2" BUTTON HEAD NUT AND 9" WASHER (FWC160) AND NOT MORE THAN 1" BEYOND IT. TRIM REMAINING
g;,-, Ld LJ LJ Lg o Ld LA SPLICE BOLTS:(FBB02) BOLT LENGTH TO MEET REQUIRED LENGTH.
we et i NoTEs e ELEVATION VIEW (8) %" X 1'/4" BUTTON HEAD 1. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
¥ GENERAL NOTES:5-7) X \ ,
g (SEE SPLICE BOL TS«FBBON ) ITEM 445, GALVANIZNG". FITTINGS SHALL BE SUBSIDIARY 10 THE BID ITEM,
w - I /" | f e |
9z I s A— | ‘2126 s &3 —LL 12 CROWN SHALL BE WDENED TO ACCOMMODATE TRANSITIONS.
x o [7]
we T °m I L I 5 = - - - S e Ll jele - ? L 7| 13, WHERE SOLID ROCK IS ENCOUNTERED, CONTACT THE DESIGN DIVISION FOR ADDITIONAL
Py . 7 7 s T3 GUIDANCE. (512) 416-2678
20 o I I
!5 o Q ¢ ¢ ¢ ¢ 2 | 9
© CRm—— =] s = s = = s = " 14. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE
: S T s o DI T2, cESICUALL cous, A0 Se TR eIl AL
= T T T T GUAR - Y Ul ITU LOCK IMIL I . TX "
25 SIDE - VIEW \7(5?;,,, —LAP NESTED THRIE-BEAM RAL —LAP NON-SYMME TRICAL AND TESTS DIVISION MANTAINS A MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF
Ec THRIE -BEAM DIRECTION PART DESIGNATOR RTM10a DIRECTION W'_'B'sm g_ﬁo:‘l'l:OEcAB‘EAM m;ggnﬁtsacggrgmmc TO DMS-7210. ONLY PRODUCERS ON THE MPL CAN FURNISH COMPOSITE
2> ANS I LOCKS.
8k TERMINAL_CONNECTOR 10GA. 12) %" X 2" BUTTON HEAD SPLICE BOLTS WITH RECESSED NUTS:FBB02) PART DESIGNATOR
wﬁ NOTE: s{é“ég.?ééﬁ"ﬁé?ﬁ.§"°‘° (12) RECTANGULAR GUARDRAIL PLATE WASHERS:(FWRO03) RWT020 OR RWT02b 15. REFER TO GF(31)STANDARD SHEET & BRIDGE RAILING DETALLS FOR ADDITIONAL DETAILS.
i i BRIDGE APPROACH - UPSTREAM: THE NESTED RAIL LAPS OVER THE TERMINAL CONNECTOR.
16. THE INSTALLATION OF THE TYPE ICURB IS CRITICAL FOR THE PERFORMANCE OF THE
gg PLATE WASHER |PLATE WASHERS ARE INSTALLED UNDER THE SPLICE NUTS AGAINST INSIDE OF CONNECTOR. THRIE-BEAM  TRANSITION SYSTEM. THE CURB PREVENTS (VEHICLE WHEEL SNAGGING) AT
¥ INSTRUCTIONS |BRIDGE EXIT - DOWNSTREAM: THE TERMINAL CONNECTOR LAPS OVER THE NESTED RAL. THE CONCRETE RAL AND IS REQUIRED TO MEET MASH CRASH TEST CRITERIA,
ho PLATE WASHERS ARE INSTALLED UNDER THE BOLT HEAD AGANST OUTSIDE OF CONNECTOR.
2., 17. F CURB EXTENDS BEYOND POST 7, 25'OF NESTED W-BEAM GUARDRAIL SHALL BE INSTALLED
= BEYOND THE PAY LIMITS OF THRIE-BEAM TRANSITION SECTION, (SEE SHT.2). PAYMENT FOR
" ~ BUTTON HEAD POST BOLTS WITH NOTE: ONLY (1) 34" BOLT REQUIRED THIS 25 SECTION WILL BE BY LINEAR FOOT, PAY ITEM 0540 6XXX MTL W-BEAM GD FEN
]
g2 1% 0.0. WASHER AND NUT AT THIS POST LOCATION. (NESTEDXTIM POST)" OR "540 6XXX MTL W-BEAM GD FEN (NESTEDXSTEEL POST)" AS
L] 3 4 o0 - APPLICABLE FOR POST TYPE. SEE SHT.2 FOR ADDITIONAL INFORMATION.
< 'é NESTED %" DIA. HOLE IN POST & BLOCKOUT.
34 —[l N
I I 7" I 6“ )
b S t_il THRIE-BEAM_TERMINAL - CURB TABLE - 2*
| [ [ PRECAST CURB FULL LENGTH EQUALS 12~ 2"
| R & R . S < . THE PRECAST CURB MAY BE FORMED INTO TWO SECTIONS. 5;,.. o—eo REQUIRED WITH PRECAST CURB HIGH-SPEED TRANSITION
32" 32 32 A—— 4 1pm (2) =3 REBARS (WITH 15" END COVER)
CURB (1) LENGTH 5'- B DR SHEET 10F 2
3la ala CURB (2) LENGTH 6'- 6" ——-2
§§ §§ TAPER CURB (2) TO A HEIGHT OF 4" AT POST 7 | | — = Design
" ivision
e g —-— TS - CONNECTING PRECAST CURB SECTIONS (1) & (2): STMIN I . |ADD WHEN GUTTER IS USED IN A 7exas Department of Transportation |  Standard
N 5l o 5l o FORM OR CORE 1" DIA. HOLE 9" LONG INTO EACH CURB END. l | _|APPROACHING PAVEMENT SECTION.
70" [ Tl [ gk USE (1) *5 GR.60 REBAR 18" LONG TO CONNECT BOTH CURBS. —— -
7P L Ngyee s O P o|id . : e METAL BEAM GUARD FENCE
L 3 - Lo -l Lo SECURING PRECAST OR CAST-IN-PLACE TO FINISHED GRADE : TYPE 1ICURB
| | CURB 48 P 28 . FORM OR CORE (4) 1" DIA. HOLES, SEE PLAN AND ELEVATION - THRIE-BEAM TRANSITION
|| SEE GN:4 w S | : w S : : VIEWS FOR HOLE LOCATIONS. DRIVE (4) *5 GR.60 REBAR NOTE: OPTIONS FOR TYPE IICURB:
5o : : 9 g : | gg o (s;lrjagcs 18" LONG INTO THE GROUND AND Y, BELOW TOP OF ; PCRAES(?I'A?JP - TL-3 MASH COMPLIANT
L 2l o ol b FILL HOLES WITH APPROVED GROUT MIXTURE. : t
| |
o - - X TS N T VPE JICORB DETAL FOR REBAR AND COVER REQUREMENTS CF(SNTR TL3-20
- - 1] .
: : M M PERCUSSION I;JRILLING |sL NOT PERMITTED WITH: u FILE: gf31trtI320.dgn ON: TxDOT  [CK: KM |Dw:VF' |CK:CGL/AG
L TRANSITION SECTIONS TYPE 11ICURB, BRIDGE RAIL OR CONCRETE TRAFFIC RAL. ©rx00T: N;\CingR 2020 :40213 s:;r :3031 S’_HI;:V;ALTC
@ SECTION A-A NOTE: ALL POST TYPES, SEE GENERAL NOTE:5 & 6 TYPE ICURB DETALS Pib 01 29.LTC.
<=| NOTE:=*WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. Fou HARRIS 35
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BEGIN PAYMENT FOR METAL BEAM GUARD F

REQUIRED ALTERNATIVE FOR CONTINUOUS CURB EXTENDING
PAST POST 7 (SEE SHT. 1 GENERAL NOTE 17)

THRIE-BEAM TRANSITION (SEE SHT.D

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

DISCLAIMER:

DATE:
FILE

END PAYMENT FOR METAL BEAM GUARD rer::%% l.:mANsmon
_\ (SEE GF(31) STANDARD SHEET)
25-0" NESTED W-BEAM GUARDRAIL
(SEE GENERAL NOTE 17)
REMAINING
2913,
3"1'/2" | 6"- 3 | SPACING
D<_
— = = —
= turt = Far—
F 4 T
11 3t 1
CURB L CURB Ly

LI LI Y
11 11 1
11 11 1
11 11 1
11 11 1
11 11 1
11 11 1
LJ LJ LJ

D‘_
ELEVATION VIEW
NESTED
32"

%

F—————=—=—==—

SECTION D-D

STANDARD GUARDRAIL(NON-NESTED)

W6 X 8.5 OR 9.0
STEEL POST

L I
7 172"
WOOD BLOCK WOOD BLOCK WOOD BLOCK
TO ROUND WOOD POST TO RECTANGULAR WOOD POST TO STEEL POST
THRIE BEAM TRANSITION BLOCKOUT DETALS
HIGH-SPEED TRANSITION
SHEET 2 OF 2
g ® Design
Division
l Texas Department of Transportation Standard

METAL BEAM GUARD FENCE
THRIE-BEAM TRANSITION
TL-3 MASH COMPLIANT

GF(3NTR TL3-20

FILE:  gf31trtl320.dgn ON:TxDOT [ck: KM Jow:KM [ck:CGL/AG
©Tx00T: NOVEMBER 2020 CONT |SECT JoB HIGHWAY
REVISIONS E
6463| 18 | 001 SH249,ETC.
DIST COUNTY SHEET NO.
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BREAKAWAY CABLE TERMINAL (BCT) i
CABLE BRACKET. GEARMIG, PLATE c3 x5 x 80" (3 A e, poST TRANSITION RAL SECTION GENERAL NOTES
L KET, { L I Vel Wae
AND STANDARD HARDWARE. /—G"W"" STRUTS _ (SEE APPLICABLE TRANSITION STANDARD) _
- 1. THE DETALL SHOWN IS THE MINIMUM LENGTH OF NEED (LON)

\ 7— A FOR A DOWNSTREAM ANCHOR TERMINAL (DAT) CONNECTED TO
- , Do Do Do ; A CONCRETE RAL.
— = — I o
@@@ 95000 — ] : s

"""""""""""""""""""""""""""""" 2. THE RAIL SECTION AT THE END POST IS SUPPORTED BY THE

PLAN VIEW == SHELF ANGLE BRACKET. THE RAIL ELEMENT IS NOT ATTACHED
@SHELF ANGLE TO THE END POST.
BRACKET ®WHw END PAYMENT FOR DAT SYSTEM (EA) 3. THE FOUNDATION TUBES SHALL NOT PROJECT MORE THAN 3 ¥

(SEE NOTE 2)

1

ABOVE THE FINISHED GRADE.
BEGIN PAYMENT FOR METAL BEAM GUARD FENCE o ALL HARDWARE FOR DAT SHALL BE ASTM A307 UNLESS
(SEE GF(31)STANDARD) e LALL H HALL UNL
DIRECTION OF TRAFFIC OTHERWISE SHOWN.

12'-6" (Min.) MBGF

(SEE GENERAL NOTE 2) 5. REFER TO GF(31) SHEET FOR TERMINAL CONNECTION DETALS.

PAYMENT FOR NON-SYMMETRICAL

@ROUNDED) W-BEAM TRANSITION RAIL (EA)

END SECTION —\
@ @\"\
@BCT POST SLEEVE ||

2" x5 Y
(SCH 40 GALV. PIPE)

6- 3" 3-1%"

OF NEED N
(LON)
AU O 0 , . £ - o MOW STRIP INSTALLATION
: : :E:::::::::::::::::::::::::: i : g s K IF A MOW STRIP IS REQUIRED WITH THE DAT
: - : oo .. . Dol INSTALLATION THE LEAVE-OUT AREA AROUND THE
STEEL FOUNDATION TUBES AND THE TWO CHANNEL

STRUTS MAY BE OMITTED. THIS WILL REQUIRE A
FULL POUR AT THE FOUNDATION TUBES.

I
|
I
|
I
|
! @9'- 4 /5" Roil Section
i
|
I
|
L
I
|
I

|
I
l
I
|
| BEGIN LENGTH
|
I
|
I
I

-

"4
0 o}
PR ¥
00

o

00 .:oo
—— -

3t

* o
i TTR\Y i i
L . FINISHED J

TR\

TIRW
FINISHED —/

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

P (. Co
1! o . Co
properly install and Lo Lo
‘I + @@@ ¢ =+ mo;nll7in( t;nf/ onchor system, Lo GRADE Lo GRADE
1 o " x/2" tube o Co
% 68 '/4"(MIN.) 1! @ 1! projec‘lion is'z'required
TUBE EMBEOMENT| LR L\ obove lne finished grode. ELEVATION VIEW . (DAT) PARTS LIST oTY
11 11
P BCT cABe mNcHoR (SEE NOTE 1 (1) [ sTeEL FounoaTION TuBE 2
H K
' WITH HARDWARE D o (2) | oAT TERMINAL POST 2
Ly ——~— LI 0- 4 % (3) | cHanneL sTRUT 2
O STEEL FOUNDATION O g-4 % (4) | TERMINAL RAL ELEMENT 1
TUBES WITH HARDWARE 41 12" 3% (5) | SHELF ANGLE BRACKET 1
(6) | BCT BEARING PLATE 1
DOWNSTREAM ANCHOR TERMINAL (DAT) = =2 [ [ecr rost siceve 1
NOTE: ONLY FOR DOWNSTREAM USE, WHEN LOCATED OUTSIDE —5 = =
THE HORIZONTAL CLEARANCE AREA OF OPPOSING TRAFFIC. =—= === == GUARDRAIL ANCHOR BRACKET 1
() |(ROUNDEDIW-BEAM END SECTION | 1
3 SPACES AT 4~ BCT CABLE ANCHOR 1
TERMINAL RAL ELEMENT FOR DAT (1) | RECESSED NUT, GUARDRAL 20
I 80~ I 2) | 1% BUTTON HEAD BOLT 4
3) | 10" BUTTON HEAD BOLT 2
3IE -——@i—————————————/——, BD—I f4) | % x 2" HEX HEAD BOLT 8
6" 8
5" X 8" HEX HEAD BOLT 4
. WELD 3" THREE | e f—r ’.‘ . ’—‘ @
& END PLATE Y 2V . - 2 " "
ful | el [T v L EETT TR
3 8"(TYP) i | “ FLAT WASHER 1
2 2 RE G, T CHANNEL STRUT | | (7) | %" FLaT waske 8
110 [ 1 @ = . €3 X 5 X 80",GRADE A36 | 17" |
: ! : ¥a DlA, OF BLATE ' ! v : 1" DA, | l
4" - OF PLATE . Yo | . . | |
K HOLES 3 MIN o 8 /2 W 3% 7 Y =E[l—L ?
1T° : I : ® ?/: 15" DIA Zd 2% ‘@’ % ﬂ " “ " i %" DIA. i
he | 4~ I N SPLICE BOLT ] _L_ — ; | Boes |
] L s |, TR RS == []F ' | | —
® D .
14O I | Ol x 12 " x % | %" JT‘ :Jf: I I D?\gggn
: | : BEARING PLATE END PLATE | | | | 72" I Texas Department of Transportation Standard
4" ' .-
] /.'.o\ 8"x 8"x %" P . N % om (3% | 28 Y | |
P N OLES
Aefie — I | w | i METAL BEAM GUARD FENCE
|1 1%~ 3 | |
=] o A | | (DOWNSTREAM ANCHOR TERMINAL)
BRACKET | /—EMJ PLATE . I ) Q4 | |
— i = ] | |
| e (L o f—é i i | | TL-3 MASH COMPLIANT
/2% ' A 7Y ' \\ ! | v
= Y 2 Y2" DIA. | | -
i o N_ ¥ x 1" | | HOLE | | GF(31)DAT 19
L r2 /% | | L
< [3BN_1 | ! ! = SLOTS (TYP) T 1 —l— I FILE:  gf31dat19.dgn DN: TxDOT | cCk: KM |0w:VP |CK:CGL/AG
24:»1 | | | | 1Y SIDE VIEW FRONT VIEW SIDE VIEW FRONT VIEW ©Tx00T: NOVEMBER 2019 CONT |SECT JoB HIGHWAY
N ' (TY‘P) I%' 2" - @ b-' 8 %- ! 7 %. 1 @? @ IE M. POST @ STEEL ; A'"m Tm REVISIONS 6463 18 001 SH 249, ETC
UU - —_— : I DIST COUNTY SHEET NO.
EE GUARDRAILL ANCHOR BRACKET W-BEAM END SECTION (ROUNDED) (12 GA.) SHELF ANGLE BRACKET 7 Ye'x 5 Ya'x 46" WOOD POST 6°x 8"x Yg" x 72 STEEL TUBE Hou TARRIS 36
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NOTE: TOENAIL WITH ONE 16D GALV. GENERAL NOTES

-
NAL TO PREVENT BLOCK ROTATION. - & N 1. THE TYPE OF LINE POST (ROUND WOOD POST,RECTANGULAR WOOD POST, OR STEEL POST) WILL
" " BE AS SHOWN IN THE PLANS. THE EXACT POSITION OF THE TRANSITIONS SHALL BE AS SHOWN
IN THE PLANS OR AS DIRECTED BY THE ENGINEER. STEEL POSTS TO BE GALVANIZED IN
ACCORDANCE WITH ITEM 445, "GALVANIZING."
o _— o
2. RAIL ELEMENT SHALL MEET ALL REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE" EXCEPT
- AS MODIFIED ON THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF 12'- 6" OR
FINISHED . 25'- 0" NOMINAL LENGTHS.
GRADE 25
i 3. RAL POST HOLES ARE OFFSET 3'- 1Y/," FROM STANDARD GUARDRAIL TO ACCOMMODATE THE
~ ~ MIDSPAN SPLICING.
TTT W 7 POST LENGTH &
. ! 6-0" ot 4. BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND SHALL
2 3:-«/)’ cts)m” L - 1o BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND 3" WASHER
L ! I ( (FWC160) AND NO MORE THAN 1" BEYOND IT.
17t | Y 2
. 40" — ) 5. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,
. . "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
Lo Lo 6. WHERE SOLID ROCK IS ENCOUNTERED, CONTACT THE DESIGN DIVISION FOR ADDITIONAL GUIDANCE.
1 1 1 1 (512) 416'2678
L_J L_J
7. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.
RECTANGULAR CRT POST LATERAL OFFSET BETWEEN THE 8. REFER TO GF(31) STANDARD SHEET FOR ADDITIONAL DETALS.
(6"X 8" X 6° LONG) GUARDRAI L AND THE CULVERT HEADWALL

9. FLAME CUTTING OF HOLES IN GUARDRAL SHALL NOT BE PERMITTED. IF YOU ENCOUNTER MIS-ALIGNED
(6) CRT REQUIRED BOLT HOLES IN GUARDRAIL CONTACT THE DESIGN DIVISION FOR ADDITIONAL INFORMATION & OPTIONS.
SEE ELEVATION DETAIL FOR LOCATIONS

_ 0000000

NOTE: SEE GF(31) STANDARD FOR DIRECTION OF TRAFFIC

STANDARD LINE POSTS.

GF(31) - LONG SPAN SYSTEM (PAID FOR BY THE EACH)

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

50!_0"
NOTE:
STANDARD LINE 25'-0" SPAN ALL GUARDRAIL SPLICES ARE LOCATED
POST INSTALLATION BETWEEN THE 6'-3" POST SPACINGS.
AT 6'- 3" POST STANDARD LINE
SPACING POST INSTALLATION
25'- 0" (W-BEAM RAIL ELEMENT) 25'- 0" (W-BEAM RAIL ELEMENT) AT 6'- 3" POST
\% SPACING
31 |/2-- 6'- 3 6'- 3 12" 12" 6'- 3" 31 |/2-- 31 |/z--
MIN. MIN.
(O E Ly Ly M S L NN HS )
) 1512 2 2 {
FINISHED GRADE
77T\ :: :: 777N :- 777N :: TTT\\ -: :: T7TT\N\
N N N JFILL DETERMINED AT LOCATION [ 1 [
§ L] L] L] et 3 L L] L
[ [ 40" TYP [ 7 R [y " (. [
= R R 0 R // // 1 1 \\\ 1 40" TYP R [
§ [N [N [N a; F—————— e ——————— |~ ——————— 1 NN [ [N [
[N [N [N /7 7/ | 11 | NN [N [N [
L{J LlJ L{J 7 : Ll : AN L L] LJ
s, | Il | N
e (3) CRT POSTS AT EACH 7 | 11 | SN~ (3) CRT POSTS AT EACH 41
END OF LONG SPAN Va4 | : : | NN END OF LONG SPAN
s NN
Pt ! 11 | \\\\
/7 7 : 11 : LNEN 36’ Design
7 I b I S A 7exas Department of T tati Standard
11 exas Department or Iransporiation
I"'f:("l' """" r """""""""""""""""" 'If """" T'ti"l
_____ Al | I
,. | ELEVATION DETAL i 'l METAL BEAM GUARD FENCE
!l ' LONG SPAN GUARDRAL ! X
Il ! b __ L LONG SPAN
TL-3 MASH COMPLIANT
FILE: gf31Is19.dgn ON:TxDOT [ck:KM  [ow:VP  [ck:CGL/AG
©Tx00T: NOVEMBER 2019 CONT [sECT Jo8 [ riHwar
. REVISIONS 6463 18| 001 SH249.£7C.
Il.—"l.l.l DIST COUNTY SHEET NO.
3g HOU HARRIS 37
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Line Gote Line Gate  Hinge Pull
n Pull st Pull Cables Sets Cobles Pull Pull post Pull Pull posts  post Cobles ul Pull
Comner or post P post P post post post ost post post
end post p /—Comer or
T | | L | | | end pOSl
= o \g ’J/ &,
¥ 7/ [ % /% % ., %
G Gote |Gote [$ (& e
1 1! 1l 1 i
% 40 . . . . . i . . % 10 x 10" 1
10 10 x 10 x 10 10| 10 10 100 | 10 10 |§__|
mox mox
TYPICAL CABLE AND POST ARRANGEMENT .
% Slack spon for fobric Choin-Enk fobri
n- abric
. . #9 e 2 "mesh
Vorioble-width 2
Foek lotch pedesirion opening Vorioble-width _vehiculor opening 10 Pull #7 gouge tension wire (K"“&b finish
wilh lock post top & bottom)
1% _"nom D Gote post . P .
Gate frome Ties ot 12 crs. Gate frome (2.4‘7 Fiin.fL.) (See table) Mollecble -iron :\:? l:;slzlho:"slb‘!; R |
{See toble) | not less thon 9 ouge (See loble) or equol. 7 ' Rngth cop ouge
R R R I R R A e o e o2 | (e s o s o] B R R R, B AFRRILXR PRSI
B e B e R e e R S I g e 55 S sl
P e 4P 4 d b R 4P 4 J — e -_ Px
e L e s st T Sl e R S A
IR TIERRNRXS 0'0000<\|‘| I ISR R R KRS ATTIE RIS D KUK | [ RIS leel wice. ti $550 S0 X | Y~ * Yo" flol.
B A B S A L e R A I e e S R o s O R R R L R IR gl Ssteel wice lies N 04 RS
R Ts8 S TRt BT e S O R R R e | TREIRIIIIEIILIC Ao 12 Bes: - (&8 o ST, Streicher-bor
R B e e N B R A B T o R N R R R RS ) | Bl R o R R R R G L RS B SRSERIIRRIIRIRL S0, e =) E::g::?:; opprox.equol
P~ T = e S = =~ — = = = = = 1 TR 77 R TR AT R TR T AR - 3
y Typicol = cobl %" coble with Typicol Ly = Stretcher bor : 5 '-:1_ %~ coble Corner post 2 rbm D
@ bottom wilh%lur:g:cekln turnbuckles . plunger rod #9 gouge 11| © ¥~ x Ya"flol ° Line post 1Yz nom D w/turnbuckle (3.65 ®in.fldor 3 % x "
~ gote hinge — 2 " mesh me i) (2.72 Win.ft.) 3 5" roliformed L section
,T Typicol cotch oy 1.875 % 1.625 stdndord C (5.14 #in.fl) 2 nom"D
© I._.I block Typicol Rl #] gouge tension (1;85__ #iin.1t.) i thin wollhigh strength
=T 20 bottom wire 3 lies ot 12 173 "nom O Mo _f (3.11 /1) or
© Gote pos! gote hinge : frl.'f. "% less .T E:q'r; )slfenol 2. ,-;T > 5 equal 7, /2" length
12D (See table) Note: Allconcrete foolings sholibe crowned 2D © o gouge ©| 20 6V or eg:‘ 20 20
o minimum 1 Bbove lhe existing ground (Spoced ot 10" mox)
CHA'N'LINK BARRIER FENCE (4 F T.) R = Radius
D = Oometer Choin-link fobric
. , #9 gouge 2 “mesh
Fork lotch Varioble-widlh . . . . . (Knuckled finish top
i pedeslrion opening Vorioble-width vehiculor opening m 10 | Pull & bottom)
with lock post #7 gouge lension wire
! te post >
Cote frome Ties ol 12 ctrs. Gote frome ('2/57"}?.',." nt.’) o Som Mollecble-iron cop Yo o 2 %0 Houge 2
(See toble) Ynol less thon 9 Youge (See lable) or equol. I o iéogth I, b oo
. = = ry TRY S VY7676 76 76 7076 70 76 76 70 70 70 707070 070" — ¥6767676 6767676767070 76 76767 e” ¢ e o {67 6% N6 767076 —. ¥,
KK ¥ ERCTTSTSTITITT FAEFEXRIRN [ERI IR RRRZIRI IR IPIIIIRRZX LI IR Z S | (RRIRRIIITRRRIITZWRRRIIITRR RIS R R R R oo R R SR S R R R R R R R R A SRR [ A
S IR A e e s S O I i Bt | s [ 033
R S e D o S e i s Tl R gt S St o i e
R ITRSRSRKSERSIESNI [BSRKE, SO0 005020305 V0020083 K020°020.6Y 9 0302050 03020303 1] 1] 30505050030 070390 SO00S00% | S9200°0567 92030205050°02020° 1112626205006 0. 2620 %020 %0 %Y 05262 2070202076 202676 %0226 %0 26 % % IR I %% 1020 20 I 0 %0203 | 1 | 20202020 %0 W 20202020 20 4
R TR [LLBRRREKS LRI ARSI KR L XX R R K KRR LIS KK R X X SR IR KRR I ] LIRIRKIRKIREIEKKIKSSELKS 0002020002020 2020%0 202020 2020 020 20200 Il 2020 % L1 | 12020203030 0302030302 1
KA IE 4 L T e e e e 00 T e e g e | OO 0 e 000 70d 0000000000 s0303030Y |1 11 0000000000605 00060, R IKELIEEL SRR RESERKIKKK R K e
LRI EERRRIORSLRIRKATRIKKKKK, RS EEIER KR KLERISEKILLIRK XKKIKREKRIKIERIETIERRX XX KR XK XXX K RIS HOCHI X XX K XX KR KR IEEIEISILREILIAHKKS 208 XY D LRHRIKA [RSKIFRSREKREKA  ERKEX IR
1 35500000y csssaratan ] [ Sosseeeeesses o R o R T o0 oS o R e e[RRI (%7 gouge fobric K] @ fSABA [RIITERRIK 1eie0escie] a7 tretcher-bor
PR AL L LXK X OSSR IR IR LES2CRRRAKIRX IR BT ORISR IR S HISCSICSRIRIIRK R SR RIECLIR IR KKK I LU XX KRB kS ~re IS0t %00 % — %ol %e%e % ; i 1; b
B X AT ORI TSRS o R I o R R T TR0 B B SR R e R T T TR KR RKARIIKIENS Kxbonds or & gouge HXXKS [RRSTTIRRRRKS * 77 flol
S utetotess!| |b:o};:ozozox"o:o}‘||||>,0.0.0,0.0,0, [RESIRIK o BRI EGFRIRIRIIIA LIRS | SRR ||'%:.:.:o:,z.:.:.:.:.:.:.}:\ K steel wire ties o 5030 SOSALUXRKKKS Stretcher -bor
S | e [ s R T L R P R NI N aB Y S | TS B s
e VA% - = e L X X S =] | =% 1 . 2 ] .
R B XX NS RSO RRS P Saatatatalitivat 5] I eI IarataVatata YA NV, KX L N\ R RIIIAIAIAIAIAIAKR LRRRLLLLRRRRR 1 IR [RX] spocesi(See detail)
bray v v v v v v v v S S S XTIV 772y Sy v g
' Typicol hy '
ol | E " le i E %" cable wilh © p:::qer rod #9 gouge [ 3:--": ; "b:Ol E ‘c5“7;“ :‘0'?:'2) /l'? rdom D
o |17 with turnbuckles AL turnbuckles : 2= mesh © 4 0 | 2. 0 Ty
& oI . ; K 4 Line post 2; dom 3 Y52" x 3 Y2" roll formed
5 ] 0 ) Typicol cotch 1™ n ]¢3.65 #in.11.1.875 « ; L section (5.14  /EAtfL.)
. 3] © I‘—’I block Typicol #7 gouge lension 1.625 $tondord C A 2 2" nom D thin woll high
N s h X B LI T, .1
' i 120 botlom wire jTies ot 12 " -5 12.34 Wiin.it) ] sirength(4.64  /mn.L.)
© Gole post e gote hinge ctrs, not less 2" nom D thin woll or equal 1Q length
1B'D  (See toble) Nolte : Allconcrete foolings shollbe crowned : | thon 10 gouge ,';f In—-l high strenglth(3.11/ I-—-I ;T_
o minimum 1 ‘bbove the existing ground 18D 18D I;\Il/tz) :éﬁuol 18D 8 'D
(Spoced ot 10" mox) GENERAL NOTES
¢ N L NK B R ER ENCE 6 1. Typicolinstollotion plon moy vory os shown eisewhere on the plons or os
directed by the Engineer. Locotion of gotes shown eisewhere on plons.
TABLE OF MINIMUM SIZES & WEIGHTS 2. Gole-frome members sholibe bolted ot fropme corners to joint fittings
Strelcher -bor with four '/> DbYits per joint.
| 3. Nicoble conneclions ore to be mode with two 3 coble clontps.
GATE_OPENING TYPE Coble : : ;
Single Double _ 4. Anpullposts ond end posls ond their foundations shollhove the some
Inclusive Inclusive Stretcher -bor ! respective dimensions os lhose shown for corner posl.
. bond 5. Allpull post shollbe furnished with two slretcher bors.
Up to 6 Up to 12 | ) - .
Over 6’ to 11% 8ver !"26 to 2.':66 3 Stronds of 4 Point, Fitting ond bolt i 6. o:oc;n?s of each turnbuckie moy be oltoched directly to fittings with
Over 12" to 18" ver 26'to 36 Closs 3 Borbed Wire os opproved by vis.
Over 18° Over 36’ the Engineer ' 7. Cost of furnishing ond insloling 45 Arm ond Horbed Wire lo be included
7o — in the unit price bid for “Choin Link Security Fence.”
GATE FRAME GATE POST ol §
b' . W
s -
SIZE WT./LINFT, SIZE WT/LINFT, Footing 3 £ =t Texas Department of Transportation
2.72 LBS. 22" nom D 5.79 LBS. £ y 4 Houston District
/2" nom D  2.72 LBS. or equol TERMINAL POST &
or equol 2.72 LBS. 3/;" nom D 9.11LBS. DETAL . CHAIN-LINK
2.72 LBS. or equal #9 gouge ) 2'-0 )
6 nom D 18.97 LBS. Got. Stesi Cop ‘ Mow ‘ BARRIER FENCE
8" nom D 24.70 LBS. Typicol m l—
fostener a X2 |[:;;f: .:;_\;l 2 (4 AND 6 FOOT HE'GHT)
%" D corrioge Minimum 1 wide x g A : Riprop (Conc) (CIB) CLF
bolls ond nuts thick sirelcher-bor bond A_Jd poid for in g donce |, — Concrete Footing
or equol. Knuckled 3 WIRE 45° with ltem 432 FLE: STDG-3.dgn | ov TxDOT [ cx: TxDOT [ ow: TxDOT [ cx: TxDOT
selvages Tension wire BARBED WIRE ARM JOTx00T NOV.2006 | 0ST |fe0 ReG PROJECT NO. SHEET
ne NSI FOR CHAN LINK SECURITY FENCE MOWING STRIP DETAL REVISIONS HOU| 6 6430-73-001 38
l":'u TYP‘c“ FwR'c & TE ON WRE MT“ A 315 2014 SPECS COUNTY CONTROL | SECT | JOB HIGHWAY
e STRETCHER-BAR BAND TOP & BOTTOM A
=17 HARRIS 6463 | 18 | 001 [sH 249,ETC.

STD G3




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

Check for horizontol Brige. Rl GENERAL NOTES
383 Front Siope clearance protection -
5 !>5_5 Breok _\ (See GenerolNotes 4,5 & 6) y 1. For more detoil: See GF(31), SGT( )31, GF(3NTR, ond GF(31)TL2 slondord sheets.
&N
a 2 P 7 ~ 2. Quontities of metolbeom guord fence (MBGF) ot individuolbridge ends
R — i ___ 8 58 8 8 8 8 8 8 #ARARAA———I ore os shown in the plons.
& ' SGT (25:1 Stroight Toper) | 25' MBGF | MBGF_Tronsition 3. Use overage daily traffic (ADT) for the current yeor to determine MBGF
2 1 1 length of need in accordance with the Roadway Design Manuol unless otherwise
. 5 (See note 1) (See note 10) (See note 9) specified. Where significont traffic volume growth is onticipated on low
§ MBGF length of need (L) vol(ume (0-750 ADT) highways, use length determinations for the higher volume
cotegory.
as -
§§ §' SGT plus 25'MBGF plus MBGF Tronsition is 4. MBGF may not be required to shield deporture end of bridge unless other
2 ° the minimum length of need (L) required. , obstacles within the horizontol cleoraonce limits or opposing traffic indicate
§ e - Begtm °{ end o MBGF considerotion.
3] o« MBGF length of need (L) structure .
3= NS 5. Downstream onchor terminals (DAT) ore only for downstreom end onchoroge use,
g.g outside the horizontolcleoronce oreo of opposing traffic.
6- 5 . s N s MBGF T it 6. Direct connection of MBGF to concrete rails ore only for downstreom rail
- g § SGT (25:1 Stroight Toper) 1 MBGF (6~ 3" Spacing) (See Nole 100 N—} (onsition conneclions oulside the horizontol clearonce orea of opposing troffic.
§§ 3 | (See note 1 | | (See note 9) (STNSD"QE:;’A?S o minimum of three slandord line posts plus the DAT terminal,
& ee Deto
- g 0w —p—7 § °§ ¢ §¢ ¢ ¢ ¢ ¢ ¢ 8 § § 8§ § 8 § § 88§ 8§ § BBBBBE i '
2o _ D ] \% 7. The crown sholibe widened to accommodote MBGF. Typically the "front slope”
) \Fronl Slope breok should be 2'- 0" from the back of the MBGF post. This opplies to new
g » z|az Breok construction on new alignment or where existing roodway cross seclion is
3 21t o TWO LANE (RURAL) HIGHWAYS End of lo be widened lo increase roadway width. This does not opply to rehab-
20 S[2F Note: Bridge Roil ilitation work where existing roodwoy crown width is to be retained
R? 3 ¥ SGT railtoper moy be decreosed or (See TypicolCross Section at MBGF).
= ® eliminated. (See SGT stondord sheets) . b . s .
Es 8. For restrictive bridge widths: The MBGF should be properly tronsitioned
At from the exisling bridge rai lo the adjoining MBGF (See MBGF Transition
°s ,End of Front Si Slondords). Metolbeom guord fence ot these bridge location(s) shallbe
a2 Bridge Rail "O"B ipe o8 % flared ot the rate of 25:1 or figtter, ond be of the Ien?th necessory to
§35 fea 2l 2 locote the terminalend ot the 2 ft."moximum" offset from the shoulder edge
Eg \\ S B3 in the opprooch direction.
3__5 >_! AAAARA B B 8 8 P P q a a a a 8 a a Q Q ! g [} i i ‘: — | - 9. Tronsiti'o'n length ond post spacing will vary depending on the tronsition type.
i"g I ' Tronsition type willbe shown elsewhere in the plons.
f-; MBGF Tronsition NG MBGF (6'- 3" Spacing) (See Note 100 | SGT (25:1 Stroight Toper) 3 10. A minimum 25’ length of MBGF willbe required.
20 1 1 (See note 1 3
8o (See note 9) 2
&3 21
.?§ N MBGF length of need (L) - . MBGF Trans (Non-Sym) poyment
s.e - -~ | .
s (Two or more lanes S Non-Symmetrical
wP Begin or end in eoch direction) '§ ' Tronsition Rail |
8 structure - o i
it - ¢ M) ! [2-6 Y | 2-6"
L2 I | ;
§§ * DAT .« == == I 7 I/‘“ L_
e . Terminol | ] - = | = ——
3% -4 Uy s See GF(3DDAT for minimum MBGF required. g 2'- 0" Typ. Tic - Tle >
b4 5 2 o . T P — = e | o <
$ > ia| See note 7) See GF(31) stondord == - e
32 — - D ==
- 1—7|_|\g T ) F'°’;tres;""°° for post types. s = 2 L
2% T N N
3¢ Check for horizontal Downstreom Bridge Front Slope / !
8- clearance protection End (See Deloil A) Break MULTILANE UNDIVIDED (RURAL) HIGHWAYS [ 1
w8 (See GeneralNotes 4,5 & 6) 1o Edoe of shoulde AL . A
e of shoulder irecti f Troffi
.s_g /l\!/ orgwidened crown, Direction of Troffic
gzg 823 Mo e ts shall
® ki roil elements sho
] g'é £ \5’0 Front Siope 3,;: ’:’ ;;;. TYPICAL CROSS SECTION be lopped in the direction
228 o|> & Breok 9 RN / AT MBGF of adjocent troffic.
H: > : Z —
- A L&.n: 8 2 8 8 8 f f 8 f 8 f 8 f f g 8 A B8 RA\RAR n}——\ DETAL A
- R . . e . MBGF Tronsilion —_—
‘_g § SGT (25:1 Stroight Toper) ! MBGF (6'- 3" Spocing) (See Note 10) A ! A Showing Downstream Rail Attachment
23 (See nole 1) (See note 9)
oL
S ®
MBGF length of need (L) A
§® Design
S| one waY TRAFFIC Begin or end J ot
Texas Department of Transportation andar
} (Any number of lones) slructure P P
3 - MBGF length of need (L) A
s H G ; MBGF Tronsition
3: § SGT (25:1 (SS‘::'q:;,:o?,m 1 MBGF (6'- 3" Spocing) (See Note 10) A 1 (METAL BEAM GUARD FENCE
3] | | | | (See fote @ APPLICATIONS TO RIGID RALS)
> ] —a &8 8 ©8 8 &8 ©§8 §8 8§ 8§ ©® ©§ § 8 8 88888 8—
LT g L 8 /

i\, BED-14
ONE_WAY TRAFFIC \_ Z £ng o,\

1

w N : N ) .

= Front Slope Bridge Roil FILE:  bed14.dgn oN: TxDOT |c|<. M ow: BD/VP |c,<4 coL

° Breok ©TxDOT: December 2011 CONT [secT 08 HIGHWAY
> kevseo semn o TEVISIONS 646318 001 SH 249,ETC.
l"'J':"_', pee  (MEMO 041 oiST COUNTY SHEET NO.
<° z HOU HARRIS 39
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Pavement Mow Strip

Reinforced Concrete —\

ELEVATION TRAFFIC

e

Approved Post
(See note 3) \

3'-6"
usual

a g

See CCCG
Standard for
Curb Types

Edge of

Pavement

18" x 18" or
18" Dia. Min.
Leaveout

Approved Post
i (See Note 3)
1

2-Sack Grout

Reinforced Concrete

L Pavement Mow Strip

e .‘__I_4' Usual

15"

Usual

*Slope to Drain

CURB OPTION (D)

Shown at Curbed Location

*

Note 3)

Approved Post
i (See
1

2-Sack Grout

Reinforced Concrete
Pavement Mow Strip

4" usual

70
I Min

L1

15"

Usual

*Slope to Drain

SECTION A-A

Typical

\\Edge of

-B
M W-Beem Pavement

(See Note 3)

/\[Approved Post

2-Sack Grout
gee CCCG .
tandard for
Reinforced Concrete
Curb Types * Pavement Mow Strip
- . 4" Usual
| |
| 7" 15"
| IMin  Usual
! *
Slope to Drain
Curb Shown on Top of Mow Strip
Fill leaveout with Reinforced Concrete
2-Sack grout Pavement Mow Strip

(See General Note 5)

15"
I
sl

- R ;0'3
- \ I A
(h | £ oD

- N T

d
W-Beam / \Edge of

Pavement

MOW STRIP DETAIL

Reinforced Concrete Pavement
Mow Strip with 18" x 18"or 18"
dia. minimum leaveout.

GENERAL NOTES

1.

Place concrete riprep mow strips at all Metal Beam Guard Fence

locations, and 1n accordance with Item 432, 'Riprap'.Use Class B
Concrete, reinforced with No. 3 bars spaced at 18 1n.centers each
direction and 2 1n. below the surface.

. Provide a minimum of 7 1in.leave out behind the post.Do not place

concrete 1n the leave out.

. The type of approved post 1s shown elsewhere on the plans.

See the applicable standard sheets for additional details and
information.

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

Fill the leave outs with no more than_a 2-sack grout mixture and
place 1n accordance with Section 42127 '"Mortar and Grout.'

Payment for furnmishing and placing the grout mixture 1s subsidiary
to the Item 432,"RIPRAP."

6. Place the mow strip the entire length of the guard fence plus any

See CCCG
Standard for
Curb Types

Terminal Anchor Section (TAS) or Single Guardrail Terminal (SGT)

to 2 ft.beyond the face of the object merker at the end of the SGT.
Do not allow concrete to adhere to the ground line strut shown on
the SGT stendard sheet.

(See Note 3)

/ \[Approved Post

2-Sack Grout

Reinforced Concrete

* Pavement Mow Strip
: 1 1 4" usual

| 7" 15"
:Mm Usual

| *Slope to Drain

CURB OPTION (3)

Houston District

MOW STRIP

MS

Ig' Texas Department of Transportation

FLE: ON: [ o [ ow [ e
©TxDOT 2014 DIST [FED REG PROJECT NO. SHEET
REVISIONS HOU 6 6463-18-001 40
03/15 201 SPECS
CouNTY lcontrow [secr | os HIGHWAY

HARRIS 463 | 18 |001 [SH249,ETC.

STDES.DGN




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

TAU(M)IN) TL-3 SYSTEM LENGTH VARIES WITH TRANSITION TYPE

STRENGTH, STEEL SIZE, ANCHOR SIZE, AND EMBEDMENT DEPTH.

TRANSITION OPTIONS

VERTICAL WALL

USE THE

CONCRETE TRAFFIC BARRIERS

COMPACT BACKSTOP

W-BEAM GUARDRAIL

THRIE BEAM GUARDRAIL

NOTE:

DATE:
FILE

FOR BI-DIRECTIONAL TRANSITION PANELS AND BRIDGE RAIL END SHOE
DETAILS. SEE MANUFACTURER'S INSTALLATION INSTRUCTIONS MANUAL.

DELINEATION BRACKET ATTACHES
TO FRONT SUPPORT ASSEMBLY. —

ey

NOTE: DELINEATION BRACKET

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

APPLY DECAL

GENERAL NOTES

SEE MANUFACTURER'S PRODUCT INFORMATION.

l Texas Department of Transportation

& . 2311 TRAFFIC FLOW
g 1.FOR SPECIFIC INFORMATION REGARDING THE INSTALLATION AND TECHNICAL GUIDANCE OF THE
1 3 SYSTEM, CONTACT: LINDSAY TRANSPORTATION SOLUTIONS (LTS) - BARRIER SYSTEMS,INC.
f%m COMPACT BACKSTOP FRONT CABLE ANC"'OR—| AT (707) 374-6800. 180 RIVER ROAD, RIO VISTA, CA 94571
650>
14 | 2.REFER TO THE LATEST (LTS) INSTALLATION INSTRUCTION MANUAL FOR IMPORATANT SAFETY
Z.z ' - L= MESSAGES, COMPLETE SYSTEM ASSEMBLY, AND ANCHOR INSTALLATION REQUIREMENTS FOR THE
§§g " - - X NINE (9) DIFFERENT SITE TRANSITIONS.
w Q o o 5o
Ty 27 Yo" ge £g g% :Q 4-0" 3.INSTALLATION DETALLS FOR THE COMPACT BACKSTOP, FRONT CABLE ANCHOR AND FOUNDATION
23= g z" g o| | PAD WIDTH OPTIONS ARE SHOWN ON THE INSTALLATION INSTRUCTION MANUAL FURNISHED TO THE ENGINEER.
,-MB (3] [S] (8] [X-)
§§g | L T 4. CONCRETE SHALL BE CLASS "S" WITH A MINMUM COMPRESSIVE STRENGTH OF 4,000 P.S.I.
4
gEy | / 5.IF THE CROSS-SLOPES VARIES MORE THAN 2% OVER THE LENGTH OF THE SYSTEM, THE CONCRETE
023 PAD WILL REQUIRE LEVELING. MAXIMUM PERMISSIBLE CROSS-SLOPE IS 8%
§m° PLAN VIEW TOW HOOKS
Y NOTE: BOTH SIDE TRAFFIC FLOW 6. THE INSTALLATION AREA SHOULD BE FREE FROM CURBS, ELEVATED OBJECTS, OR DEPRESSIONS.
gam PROTECTS HAZARDS TAUCM)N) TL-2 SYSTEM CONTAINS (4) TYPE B (EAC) CARTRIDGES.
39% UP TO 30" WIDTH INSTALLED ON ROADWAYS WITH MAXIMUM SPEEDS OF 45 MPH. 7. TEEQETgl:(M’;(E%)GﬁqYGSTBEA’fQR?:&ULD BE APPROXIMATELY PARALLEL WITH THE BARRIER OR CENTER
-
ggf FRONT SUPPORT 34 Yy -
e ASSEMBLY - ] 8. THIS DRAWING REPRESENTS THE UNIVERSAL TAUIMXN) TL-3 SYSTEM, A RE-DIRECTIVE
ey T = T = T o T o T a T T [~ NON-GATING CRASH CUSHION THAT CAN PROTECT HAZARDS UP TO 30-INCHES IN WIDTH.
Fag Fom ———— ~ ALSO AVALABLE IN TL-2 CONFIGURATION,
oo )} FP————- [ell I (el I le]] I [le|] I (e]] I le]T I le]] I @0,
Lz 34"
!Et o —_—— (Y I (o]l T o]l T o]l T o]l T (EX) T (o]l T oo\\/ © 32%--
528 R —— — e 1T row
: Lasin sl
§8§ J =
E' § : TTTAVY I | | — — | o) —
8%
"g.‘_ ! 23-10" ! ! 20" !_[ “ NOTE:
'”5§ TAUMIN) TL-3 CONCRETE PAD LENGTH END VIEW PAD THICKNESS VARIES - SEE FOUNDATION OPTIONS
gos ELEVATION VIEW -
ggg NOTES: NOTE: BILL OF MATERIALS FOR TAU(MXN) TL-3 & TL-2 SYSTEMS QUANTITIES
e : : - -
¢ 2 TRANSITIONS AND ATTACHMENTS TO VARIOUS BARRIER SHAPES, CONCRETE FOUNDATION PAD LENGTH VARIES WITH TL-3 AND PART NUMBER PART DESCRIPTION svsom | svsreu
29 RALINGS AND BI-DIRECTIONAL TRAFFIC FLOWS ARE AVAILABLE. TL-2 SYSTEMS, SEE SYSTEM & FOUNDATION LENGTH TABLE.
ms'g'g SEE MANUFACTURER'S INSTALLATION INSTRUCTIONS MANUAL FOR g::':;g:gz;(a :;g"’;iN'ZtN?;R?:L‘;’ET’;ZEGDALTVAUT‘:‘J::’)(N) - g
fu ADDITIONAL TRANSITION DETAIS. - - , . .
CEH BSI-1706001-00 CABLE ASSEMBLY, 7 BAY, TAU(MXN) 2 -
2¥2. BSI-1805036-00 | CABLE ASSEMBLY, 4 BAY, TAU(M)(N) - 2
(=]
orx FOUNDATION OPTIONS SYSTEM & FOUNDATION LENGTH TABLE BSI-1708018-00 FRONT CABLE ANCHOR 1 1
6" REINFORCED CONCRETE SYSTEM LENGTH | FOUNDATION LENGTH BSI-1707034-00 | COMPACT BACKSTOP 1 1
" 8030703 MIDDLE SUPPORT ASSEMBLY 6 3
8" UNREINFORCED CONCRETE TL-2 = 15'-5" TL-2 = 15'-4" 5030704 FRONT SUPPORT . 1
6~ EMBEDMENT N CONCRETE " T3 - 25 TL-3 - 23100 B010722 ENERGY ABSORBING CARTRIDGE, TYPE B 7 4
K001005 TAU-IIFRONT SUPPORT LEG KIT 1 1
. 6" ASPHALT OVER 6" COMPACT SUBBASE BSI-1709083-KT TETHER KIT (INCLUDES ALL HARDWARE) 1 1
8" MINIMUM ASPHALT BSI-1809041-KT SLIDER KIT (INCLUDES ALL HARDWARE) 7 4
BSI-1808033-KT CABLE GUIDE KIT (INCLUDES ALL HARDWARE) 6 3
x NOTE: BSI-1809040-KT TOW HOOK KIT (INCLUDES ALL HARDWARE) 1 1
REQUIRES AN ASPHALT ANCHORAGE PACKAGE:INCLUDES ADDITIONAL BRACES BSI-1808034-KT | DELINEATION BRACKET KIT(NCLUDES ALL HARDWARE) 1 1
FOR THE FRONT CABLE ANCHOR AND THE COMPACT BACKSTOP, AND ASPHALT BSI-1808035-KT END PANEL MOUNT KIT (INCLUDES ALL HARDWARE) 1 1
HARDWARE KIT. THE TL-3 ASPHALT CONFIGURATION ALSO REQUIRES NESTED x x NOTE: S51-1BOBOZE-KT CONCRETE ANCHORING KIT ; ;
INSTALLATION INSTRUCTION MANUAL FOR DETALS. THE MANUFACTURER FOR THE CORRECT DECAL PER ECN 3883 INSTALLATION AND INSTRUCTIONS MANUAL 1 1
NOTE: TRAFFIC FLOW, LEFT, RIGHT OR BOTH-SIDES.
SEE MANUFACTURER'S INSTALLATION INSTRUCTION MANUAL FOR FOUNDATION NOTES:
SPECIFICATIONS THAT INCLUDE, STONE AGGREGATE MIX, COMPRESSION NOTE: zzczéogsg'TfAAREs :;’:'ELMASLTEOTSASETEgZ'; i:f‘g‘; TEMS — Design
H \WH ] H LI . ivision

Standard

THE TAU(MXN) UNIDIRECTIONAL SYSTEM IS FREE STANDING
AND IS NOT REQUIRED TO BE CONNECTED TO THE HAZARD.

TRANSITIONS TO GUARD FENCE, BRIDGE RAILS AND ROADSIDE
BARRIERS SHALL BE IN ACCORDANCE WITH TxDOT'S POLICY.

NOTE:

LINDSAY TRANSPORTATION SOLUTIONS

UNIVERSAL

CRASH CUSHION
(MASH TL-3 & TL-2)

TAUM)(N)-19

FLE:  toumnid.dgn

on: TxDOT

[exkm ]

ow: VP [ex:

THIS STANDARD IS A BASIC REPRESENTATION OF THE
UNIVERSAL TAU(M)(N)SYSTEM, IT IS NOT INTENDED TO

REPLACE THE INSTALLATION INSTRUCTION MANUAL.

©TxDOT: APRIL 2019
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DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

3 3%"(36" Barrier)

g
/— %" Chamfer

2 Y4"(42" Barrier)

w
] 2| 3| 1l=
— Ll L
ax o gl gl
<
vl ol €| bt
ol o o 8| o] o
w| o @ O oo
AN E
- ol 3| 8|8
NI
~
~y O

e

| 15"

24"

TYPICAL SECTION

BARS VI (®4)

42" BARRIER HEIGHT

(E Interm Barrier Joint
180'-0" Max Length Between Intermediate Barrier Joints 10 1
/4
q 4'-0"x 3" Drein Slot 3% Chamfer
Drain Slot 5'-2 | 10'-@" Spacing (]TZAF:)
Spacing > g i >gr 1 3 © Cover
| ! I (Typ)
’ . , Cover »
| ! | | .
| | | ; HE &
| . | ] ol
; : ; Lk
; ) | ) ™
S I | I / Bar V1 )& %' Chamfer Bor VI
' " T &~ &
| | -
[ l [ \_“’
| |
! | ! | 24" | |
|
Anchorage 1'-6" 8'-6" (See Anchorage Dete1l) 20'-0" Max TYPICAL SEC T ION
Spacing | 36" BARRIER HEIGHT
{ #8 Dowel Anchorage PLAN | *8 Dowel Anchorage
|
Bars V1 Spa 4" 4 4" 4Y B 6" B 67 Y 12 | 12" V1 Bars @ 12" Max Spacing Single Slope Conc Barrier
2'Clr ]l i — HlBlors(“5)
| /
o | I *8 Dowel x 18"Long
[y 4 ViBars(*4) Check Plans Epoxy Anchor 1nto Pavement
| for Conduit Per Item 420
! 1 / Break Bond this Side of
T Longitudinal Dowel Joint. Use <
[ - - / 1" Fiber Board. Glue 1n Place. =
- | | S Top of Pavement
See Anch Detail '
e ee Anchorage Detal L 3"Dreain Slot * Longitudinal Dowel Joint i { !iI
3-0" 4'-0"Drain Slot \
(See General Note 9) + Locote Dowel @ LC1f 2" x
ELEVATION No Joint 1s Present ———
CAST-IN-PLACE SINGLE SLOPE CONCRETE BARRIER ANCHORAGE AND JOINT DETAIL
36" Barrier Shown ~ 42"Barrier Similer
WELDED WIRE FABRIC
36" BARRIER 42" BARRIER
3x12-D20xD14 4x12-D20@xD14 § E Borrier & 3~1'Dia x 3'-@" V' Min
Lot Smooth Dowels 3/
o] © %" Max
Vertical wire spacing can not exceed 12" 12" of o Top of Barrier
Bars VI spacing [ [ | S« \
== T em—em— e — e 7
2'R ’_ ’ oy © " |
D14 W 62"(36" T SIE "
e N Az " l, o > / / \ \ I o)
! o] =
:'/ D20 Wire +’ TIL o = ’ / \ \ I awwww |
/ t‘ﬁ ?r \ 1 1" Movement
; , [ o] % If forming material 1s not left 1n [ within Plastic Cep
; o N pecnpie sevensamereee || Lisn witn 20° ooing Fan:
/ \ D% Xre © ’ I I S | ‘1
! ) . l =7
| © L _____ R & \ o] | \
1 |/2.. 1 1/2. D20 Wire L D14 Wire Top of Pavement é
8l 8l pry
END VIEW ELEVATION ) _END VIEW SECTION THRU CENTERLINE OF RAIL
WELDED WIRE FABRIC (OPTIONAL REINFORCING) INTERMEDIATE BARRIER JOINT DETAIL

R
D1

REINFORCING DETAIL

GENERAL NOTES:

1) Precast barrier 1s not allowed.
Cost-in ploce borrier moy be slip formed. Additional _
reinforcement may be tack welded to the upper two-
thirds of the reinforcing cage to provide bracing.

2) All concrete will be Class C.

3) All reinforcing steel will be Grade 60, unless
otherwise specified. All welded rebar 1s ASTM A706.

4) Chamfer all edges ¥inch.

5) The mimimum ber splice length 1s 24 times the ber
diameter.

6) Welded wire fabric may be used as an option to
conventional reinforcement. All wire 1s 60 ks
yreld strength.

7) Transitions to barrier height,as needed,will
be determined by the Engineer.Changes 1n
barrier height should not normally exceed 2
inches per 30 feet. Vertical steel will be
uniformly transitioned throughout the variation
1n barrier height as directed by the Engineer.

8) Installation of anchorage dowels are not paid for
directly. Installation 1s 1ncidental to barrier bid
1tems.

9) Drain slots may be used where shown elsewhere on the
plans or as directed by the Engineer.
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DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

NOTE: STEEL 1-BEAM POST W6 X 8.5 (6°-0") PN:533C 5~ X 10~ HGR BOLT PN:3500G GENERAL NOTES
e A LINE AT THE BACK OF POST *2 THRU *8 =R
TP WOD (oL QCKOUTS (67X8"X14™) PN-40768 %" HGR NUT PN:3340G FROM THE CENTERLNE OF POSTIN & POST(O) 1.FOR SPECFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE
\ e T - OF THE SYSTEM, CONTACT: TRINTY HIGHWAY AT 1(888)323-6374.
ANCHOR PADDLE 2525 N. STEMMONS FREEWAY, DALLAS, TX 75207
ANGLE STRUT \m :15204A 16
L : ; ; PN:152026 A 2. FOR INSTALLATION, REPAR AND MANTENANCE REFER TO THE:
- L L R o N e N SoftSlop END TERMINAL, PRODUCT DESCRIPTION ASSEMBLY MANUAL. PN:6202378
j | POST(8) POST(?7) POST(6) POST(S) POST(4) POST(3) —+ 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER" ON THE
! PLAN VIEW (D0 NOT BOLT] Iﬂ—/ POST(1) POST(0) ngon TFGCAgx g; THE DEVICE PER ¥Mr Acnintns RECOMMENDA IONTS T
[=—— MASH TEST LEVEL 3 (TL-3) LENGTH OF SoftStop TERMINAL (50"-9 Y;") —_— BEGIN LENGTH OF NEED ANCHOR RAL TO - POST (2) “"'- TRAFFIC FLOW ¢ SHALL CONFORM 0 THE STAND REQURED IN TEXAS MUTCO.
| 4.FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
. I ROADWAY MOW STRIP STANDARD.
] 50'-9 ;" STANDARD INSTALLATION LENGTH (MASH TL-3 SoftStop) |
[ | 5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
gi | o 31 6-3" 63" | ITEM 445,"GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.

] BEGIN |~ END PAYMENT FOR SGT —— I 6.A cowosns MATERIAL BLOCKOUT THAT MEETS THE REQUIREMENTS OF DMS-7210,
§2 STANOARD ANCHOR RAL WITH SLOTS - (THREADED THRU HEAD)  [S1< == Y BE SUBSTITUTED FOR BLOCKOUTS OF SIMLAR DIMENSIONS. SEE CONSTRUCTION
g.- | SEE SoftStop MANUAL FOR COMPLETE DETALS <1< f | DIVISION MATERIAL PRODUCER-LIST (MBL) FOR CERTIFED PRODUCERS.

4] | MIDOLE SLOT CUTOUT 7.0 SOLID ROCK IS ENCOUNTERED SEE THE MANUFACTURER'S INSTALLATION MANUAL

§ OUTSIDE SLOTS CUTOUT
as | 1% x 610 Y~ (2 X 69 %" || ~SoftStop FACE AND REFER TO THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE.
g | MBGF LAPPED IN DIRECTION OF TRAFFIC FLOW 4 SEE GN(3)
8-._; | 25'-0" DOWNSTREAM W-BEAM GUARDRAL PN:61G ; SoftStop ANCHOR RAL (12GA) PN:15215G & NOTEB] 8.POSTS SHALL NOT BE SET IN CONCRETE.
5 A Vamtoge | 9.1T IS ACCEPTABLE T0 ISTALL THE SofiStop MPACT HEAD PARALLEL TO THE
o !3 1rer - . . . 63 . - . o . ~B g3 . A g GO A A T L e pottStop
§§- | | | | | | PN:15204A 10.00 NOT ATTACH THE SoftStop SYSTEM DRECTLY TO A RIGID BARRIER.
- £ | = P = = SEE NOTE:C o= = o= END OF
23 $ T T S ANCHOR RAL 11 UNDER NO CIRCUMSTANCES SHALL THE GUARDRAL WITHIN THE SoftStop SYSTEM
g > | :- - pos'[=32 ° - - - - | o : o - 1[‘ ey BE CURVED.

L) : " o . " DO NOT BOL 12. A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD

HEIGHT RAL 250" -] N_RAL 25'-0 ANCHOR RAL TO SEE LT FROM ENCROACHING ON THE SHOULDER, THE FLARE MAY BE DECREASED OR

. : ¢

; PN:61G PN:15215G POST(2) 06 TAL NOTE: ELIMINATED FOR SPECIFIC INSTALLATIONS, F DIRECTED BY THE ENGINEER.
- > S S RAL Y S S > RAL _/
29 o o HEIGHT o o @ %ex 1- Vi o HEIGHT - - 1¥60iA, NOTE:A | THE INSTALLATION HEIGHT OF FULLY ASSEMBLED ANCHOR POST WILL
g.g (8) %x 1- Ve~ s s s s M BT s YELONG | VARY FROM 3-%" MIN. TO 4" MAX. ABOVE FINISHED GRADE.
38 AR iy o o o PNjJSGOG o o HOLES - L NOTES |PART PN:58528 RIGHT-SIDE (HGH INTENSITY REFLECTIVE SHEETING)
) %" HEX NUTS 1 (TYP 1-8) o s s B jEX Nuts = L -~ L PART PN:58518 LEFT-SIDE (HIGH INTENSITY REFLECTIVE SHEETING)
is PN:3340G s R s s o = = . . DETAL LT NOTE:C | W-BEAM SPLICE LOCATED BETWEEN LINE POST(4)AND LINE POST(5)
e POST(8) POSTI7) POST(6) POST(5) POST(4) POST(3) POST(2) PIO/ST(I) s GUARDRAL PANEL 25'-0" PN:61G

3 6-0" (SYTP) 4'-9 5" SYTP s ANCHOR RAL 25°-0" PN:15215G

=2 HARDWARE FOR POST(2) THRU POST(8) ELEVATION VIEW PN: 15000G PN: 152036 D LAP GUARDRAL IN DIRECTION OF TRAFFIC FLOW.
23 (1 %" 10" HGR BOLT PN:3500G —B —A s
:si ) %" HGR HEX NUT PN:3340G % 1% ANGLE STRUT . PART QTY MAIN SYSTEM COMPONENTS
gl S — NOTE: Q0 NOT BOLT IANCHOR RAL PANEL TO POST(2) HEX WD BOLT /PN 192026 POST(0) 6202378 | 1 | PRODUCT DESCRIPTION ASSEMBLY MANUAL (LATEST REV.)
So I— ATEFATE BLOCKOUT | PN 3391G Pri'gzz)‘u 15208 | 1 SoftStop HEAD (SEE MANUAL FOR RIGHT-LEFT APPROACH)
go SEE GENERAL NOTE:6 | (2) %~ WASHERS 152156 | 1| SoftStop ANCHOR RAL (12GA) WITH CUTOUT SLOTS
,§ X7 Y% X e N 6" a.gCK):)U‘; PN 4372C \-(l) % o Y~ T )} %I-DXG‘OLI?(;R*: ANCHOR PLATE WASHER 616 1 SoftStop DOWNSTREAM W-BEAM R:l. (12GA) (25'- 0™)
1% BLOCKOUT [~ WO0D HGR HEX NUT HEX N  PN:105286 ANCHOR KEEPER Y2 THICK PN:15206G 152054 | 1 [ POST :0 - MNCHOR POST (6™ 5 %
g.! | PN:40768 PN 33406 2 %~ — PLATE (24 GA) " ROUND WASHER 152036 | 1 POST *1- (SYTP) (4" 9 %5
= PN:67778 | NOTE: ROUND WASHE PN:15207G F463 PN:4902G 150006 | 1 POST *2 - (SYTP) (6'- 0"
>3 | PR o oetar {1 PN:3240G B 833G | 6 | POST =3 THRU -B - I-BEAM (W6 & 8.5) (6~ 0"
§.§ s ] ! - 6" X 8" X " SHOWN AT POST(D @ ¥ x 2 YVpmHEX - g&ﬂx&ﬁ 40768 | 7 | BLOCKOUT - WOOD (ROUTED) (6" x 8" x 14"
2% W-BEAM RAL 6" X 8" X 14" 8LockouT VI NEAR GROUND L :o.agu GR-5 SEE 67778 | 7 | BLOCKOUT - COMPOSITE (4" x 7 Y3" x 14™)
iy 0" /BLOCKOUT WOOD  W-BEMM ¢ RAI. oetaL 2] N:105285G GENERAL NOTE:6 | 15204A | 1 | ANCHOR PADDLE
£8 %~ HGR NUT . SHOWN AT POST(D l 152076 | 1 ANCHOR KEEPER PLATE (24 GA)
Iy PN:3340G I st I (2) ¥~ ROUND WASHER | 15206G | 1 | ANCHOR PLATE WASHER (¥, THICK )
3s )] PN:35006 p< "G'PN' +3500C (WIDE) PN:3240G b 15201G | 2 | ANCHOR POST ANGLE _ (10" LONG)
2 %~ HoR NUT % HoR NUT \ y 152026 | 1| ANGLE STRUT
§.3’ POST 32" PN:3340G POST 32" PN:3340G ANCHOR PADDLE — 2 nur en:3o0se sHaLL HARDWARE
.o% 'YEDIAMETER YIELOING HOLES HEIGHT | sr RAL HEIGHT | 51 Fg#m PN: 15204A B e X T 1 O CrNA ASSenbLy. | 49026 | 1| T ROUND WASHER F436
?% LOCATED IN FLANGES T PN:3245C ! BUT NOT DEFORMING THE 3908G 1 1" HEAVY HEX NUT A563 GR.OH
§. i wat:‘:u P{'i:AsT)TENED_\ )l KEEPER PLATE. 3717G 2 Ya" x 2 Yo" HEX BOLT A325
o - w
w8 POST 17" ¥y~ AT SEE 3706 | 4 Y~ ROUND WASHER F436
. N (HOLES APROXIMATELY CENTERED < L AN HEIGHT ! ANGLE STRUT > wote: 37046 | 2 Yo" HEAVY HEX NUT AS63 GR.OH
K FINISHED AT FINISHED GRADE) FINISHED Lol FINISHED | PN: 152026 \ S
L= GRADE GRADE o GRADE loto - | 3360GC | 16 %" x 14" W-BEAM RAL SPLICE BOLTS HGR
€38 oo Ol 1\ RN \/ - A X< 33406 | 25 %" W-BEAM RAL SPLICE NUTS HGR
!E: DL Yeo 2 Vi x 2 Vu vEX BOLT 35006 | 7 | %" x 10" HGR POST BOLT A307
3 .. Lol . - "]+ YELDING A" %2 /7 33916 | 1 | %" x 1% HEX HD BOLT A325
- . " .ol -9 Y e fa
§§§ 40 ‘LNE POST 40 o posT) ? ! HOLES (TYP) PN:3717G 4489C | 1| %" » 9" HEX HD BOLT A325
: é3-74-‘5-8) Co | (4) ¥4~ FLAT WASHER 43726 | 4 %" WASHER F436
S w0 {TYP) PN:37016 1052856 | 2 | Y x 2 ;- HEX HD BOLT GR-5
. (2) ¥4~ HEX NUT . . 1052866 1 %" x 1%, HEX HD BOLT GR-5
! ;POSTLh {TYP) PN:37046G & 1% Post 32406 | 6 | ¥~ ROUND WASHER (WIDE)
Lol B | 32456 | 3 Y™ HEX NUT A563 GR.DH
ISOMETRIC VIEW SECTION viEw B-B SECTION VIEW A-A . (2) ANCHOR 58528 | 1 | HIGH INTENSITY REFLECTIVE SHEETING - SEE NOTE:B
POST(1& 2) 6-0" (W6 X 8.5) 6°-0" (W6 x B8.5) . | m:ﬁ’z‘o”‘g.s ® ;
W6 X 8.5 I-BEAM POST SHOWING 1-BEAM POST PN: 533G (SYTP) I-BEAM POST PN:15000G FRONT VIEW POST(1) 5 g;.-';,.;é,fg,,
STANDARD WOOD BLOCKOUT NOTE: JO NOT BOLT ANCHOR RAL PANEL TO POST(2) 49 3" (W6 X B.5) Do I Texas Department of Transportation Standard
NOTE: TALLED AT POST(D) (SYTP) I-BEAM POST PN:15203G AN I
NOTE TALLED AT POST(D)
*ho oera 3] TRINITY HIGHWAY
APPROX 510" S0 50" APPROACH GRADING AT _POST(0)
STANDARD ! ' 6-5 %" (W6 X 15) SOFTSTOP END TERMINAL
ok ‘ 1-BEAM POST PN:15205A
S B N NS S S S S S ) we s riow
APPROACH GRADING T
\l EDCE OF PAVEKNT—/ * l_z,_o,, MAX (1v:10H OR FLATTER) f SGT ( 103)31 = 16
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET “OPTION" SHOWN) RAL OFFSET S R oG oa. N AL FLE sgti0s3TIE o TXDOT_ [ox KM [owvP_ [cx MB/VP
I NOTE: ©TxDOT: JULY 2016 CoNT [sect 08 HIGHWAY
. ;I'I'Ss T”gﬂ IS A BAS;C EPR%SE’#TA“ON OF THE REVISIONS 6463|18 001 249, ETC.
Elﬂ APPROACH GRADING AT GUARDRAL END TREATMENTS Rgp.LA'cog THE pgmnf IIJES'%RINI%IOO? AESMSEIOEI}) MANUAL. oIsT CONTY SHEET NO.
Ouw HOU HARRIS 43




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

NOTE:
RECESSED HEX NUTS FACING

TTEM ©)
INNER SIDE SLIDER

(ISS) PANEL FOR RAL 3

i

FIELD-SIDE
(RAL 3)

PAPNP P

TRAFFIC-SIDE  SEE DETAL(C) —\

REFERENCE LINE USED TO INSTALL
LINE POST(9) THRU POST(2)

POST 1|0FFSET DISTANCE MEASURED

(SEE GN NOTE 15)
L

va o
_“\

T

_r %~ FROM REFERENCE LINE

STANDARD 31" MBGF
POST 8 I

| POST 9

POST 6 I\\ POST 5
|
T

,,‘,
CABLE AS&LY

T PosST'3

\— RAL 4
NOTES:
1LITEM Q@IPOS"E BLOCKOUTS INSTALLED AT

LINE POST(9) THRU LINE POST(2),
2.D0 NOT INSTALL A BLOCKOUT AT LINE POST(1).,

[
|
|
|
I
|
I
|
I
|
I
l<——END PAYMENT (SGT) BY EACH

for the conversion

No worronly of any

M/

RAL 3
PLAN VIEW

\

POST 4 //
TRAFFIC SIDE SLIDER

CAGLES/
(TSS) PANEL FOR RAL 2

NOTE: SECURE THE (TSS) PANEL TO OUTSIDE
OF RAIL 2 WITH THE PANEL ARROWS
POINTING TOWARDS THE HEAD.

DO NOT BOLT
RAL TO POST 6 —

ITEM
GROUNDSTRUT

RAL 1

INSTALL GUARD FENCE RECESSED
/\I{X NUTS ON TRAFFIC-SIDE

\@ Ve e

®

TRAFFIC FLOW

TAL(C)

ITEM 25)
MAX-TENSION HEAD

SEE DETAIL(A)
|=——BEGIN LENGTH OF NEED /_

INSTALLATION LENGTH 55'- '5"

49'-8 Ye"

5-3 W

‘ 6'-3" I

& ¥ |

HE AD
HEIGHT

| DETAL
)

ossumes no responsi

xos Engineering Proctice Acl”.

ITEM (3RAL 2

32-'a"

ANTSE

POST 9 POST 8 POST 7

purpose whatsoever. TxDOT

N

POST 6 POST 5 POST 4

ITEM

1] I
68-
GROUNDS %

Tl

- Il
POST 1 I
| ITEM I

POST 3

is governed by the "Te

y

TSS PANEL
GALVANIZED

Iem 6)

RSS PLATE
GALVANIZED

ITEM

TxDOT for on

TOWARDS THE MAX-HEAD

TSS PANEL AND RSS PLATE
DETAL(D)

The use of lhis stondord

is mode by
of lhis stondord lo other formats or for incorrect resulls or domoges resulling from its use.

DISCL AMER:

kind

NOTE:
USE THE MASH APPROVED
X-TENSION CABLE ASSEMBLY.

%E_—TI

LOWER CABLE
(TRAFFIC SIDE)

®

(8) X-LITE LINE POST
ELEVATION VEW

- ITEM

INSTALL THE TSS AND RSS
WITH THE ARROWS POINTING

HEAD TOP OF POST

HEIGHT

32-Ye" %

68-Y5"
ANCHOR POST

DEPTH
ITEM @—/ | |
ANCHOR

SOIL ANCHOR, POST 1
& LINE POST 2 THRU 9

SECTION VEW A-A_

imem ()
LINE POSTS

2 THRU 9
(NOTE: ITEM 4(POST_1INOT SHOWN),
TO BE INSTALLED AT SAME DEPTH
AS LINE POSTS.)

NO_BLOCKOU ——
AT (POST 1)

SOoL
ANCHOR POST
imem @)

A-—-

CABLE
FRICTION PLATE
HEAD UNIT NOTE:
INSTALL %" RECESSED HEX

NUTS ON TRAFFIC SIDE.

m:»gx@

3 SCREWS
EACH SIDE

L

ITEM @—/

BRACKET
SHIPPED FLAT
x ITEM
HIGH INTENSITY
REFLECTIVE SHEETING

NOTE: DELINEATION MARKER IN
ACCORDANCE WITH TEXAS MUTCD.

SPLICE FOR IMPACT-HEAD
TO GUARD FENCE (RAILD

TAL(A)

x TO BE PROVIDED BY DISTRIBUTOR

OR CONTRACTOR.

x x <]

GENERAL NOTES
1.FOR SPECIFIC_INFORMATION REGARDING INSTALLATION AND TECHNICAL
GUIDANCE OF THE SYSTEM, CONTACT: LINOSAY TRANSPORTATION SOLUTIONS
(LTS) - BARRIER SYSTEMS, INC. AT (707) 374-6800

2. FOR INSTALLATION, REPAIR, &8 MAINTENANCE REFER TO THE: MAX-TENSION
INSTALLATION INSTRUCTION MANUAL. P/N MANMAX REV D (ECN 3516).

3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER™ ON THE
FRONT FACE OF THE DEVICE PER MANUFACTURE'S RECOMMENDATIONS. OBJECT
MARKER SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.

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

5. ALL STEEL COMPONENTS ARE GALVANIZED PER ASTM A123 OR EQUIVALENT
UNLESS OTHERWISE STATED.

6. SYSTEM SHOWN USING STEEL WIDE FLANGE POST WITH COMPOSITE BLOCKOUTS.

7. COMPOSITE MATERIAL BLOCKOUT THAT MEETS THE REQUIREMENTS OF DMS-7210,
MAY BE SUBSTITUTED FOR BLOCKOUTS SIMILAR DIMENSIONS. SEE CONSTRUCTION
DIVISION MATERIAL PRODUCER LIST(MPL)FOR CERTIFIED PRODUCERS.

8. REFER TO INSTALLATION MANUAL FOR SPECIFIC PANEL LAPPING GUIDANCE.

9.IF SOLID ROCK IS ENCOUNTERED SEE THE MANUFACTURER'S INSTALLATION
MANUAL FOR INSTALLATION GUIDANCE.

10. POSTS SHALL NOT BE SET IN CONCRETE.

11. A DRIVING CAP WITH A TIMBER OR PLASTIC INSERT SHALL BE USED WHEN
DRIVING POST TO PREVENT DAMAGE TO THE GALVANIZING ON TOP OF THE POST.

12. MAX-TENSION SYSTEM SHALL NEVER BE INSTALLED WITHIN A CURVED SECTION
OF GUARDRAL.

13.F A DELINEATION MARKER IS REQUIRED, MARKER SHALL BE IN ACCORDANCE
WITH TEXAS MUTCD.

14, THE SYSTEM IS SHOWN WITH 12°-6" MBGF PANELS, 25'-0" MBGF PANELS
ARE ALSO ALLOWED.

15. A MINMUM OF OF 12GA, MBGF IS REQUIRED IMMEDIATELY DOWNSTREAM
OF THE MAX- TENS!ON SYSTEM.

ITEM #| PART NUMBER [18%
B8S!-1610060-00
B8SI1-1610061-00
B8S1-1610062-00
B8S1-1610063-00
B8SI1-1610064 -00
8SI1-1610065-00
B8SI1-1610066-00
B8S1-1610067-00
8061058
B8S!-1610069-00
B8SI-1012078-00
8090534
B851-4004 386
B8S1-1102027-00
B8SI-2001886
8S1-2001885
4001115
2001840
2001636
4001116
B8SI-2001888
B851-1701063-00
8S1-2001887
4002051

SEE NOTE BELOW
4002337
B8S1-40044 31
[MANMAX Rev-(D)

DESCRIPTION
SOIL ANCHOR - GALVANIZED
GROUND STRUT - GALVANIZED
MAX-TENSION IMPACT HEAD
W6x9 1-BEAM POST 6FT.-GALVANIZED
TSS PANEL - TRAFFIC SIDE SLIDER
ISS PANEL - INNER SIDE SLIDER
TOOTH - GEOMET
RSS PLATE - REAR SIDE SLIDER
CABLE FRICTION PLATE - HEAD UNIT
CABLE ASSEMBLY - MASH X-TENSION
X-LITE LINE POST-GALVANIZED
8" W-BEAM COMPOSITE -BLOCKOUT XT110
12'-6 W-BEAM GUARD FENCE PANELS 12GA.
X-LITE SQUARE WASHER
%" X 7" THREAD BOLT HH (GR.5)GEOMET
¥ X 3" ALL-THREAD BOLT HH (GR.5)IGEOMET
%" X 1'4" GUARD FENCE BOLTS (GR.2)MGAL
%" X 10" GUARD FENCE BOLTS MGAL
%" WASHER F436 STRUCTURAL MGAL
%" RECESSED GUARD FENCE NUT (GR.2)MGAL
%" X 2" ALL THREAD BOLT (GR.5)GEOMET
DELINEATION MOUNTING (BRACKET)
Yo" X ¥ SCREW SD HH 410SS
GUARDRAIL WASHER RECT AASHTO FWRO03
HIGH INTENSITY REFLECTIVE SHEETING
8" W-BEAM TIMBER-BLOCKOUT, PDBO1B
25" W-BEAM GUARDRAIL PANEL.B-SPACE,12GA.
MAX-TENSION INSTALLATION INSTRUCTIONS

NINBBI GG E GRS 2B|o|a|vlolols|un|-

N
N

N
[>]

N
»

N
(]

N
o

N
~

-‘NO"-‘U""%NQ;&-‘-“OGN-‘-‘-‘-“‘"""-‘

N
(-]

=t

l Texas Department of Transportation

Design
Division
Standard

A i

5._0..

50" APPROACH GRADING

x x ALTERNATIVE ITEMS NOT SHOWN.
ITEM(26) 8" WOOD-BLOCKOUTS
ITEM(27) 25°GUARD FENCE PANELS

T

%ﬁ%m

TRAFFIC FLOW

z- -0

RALL OFFSE'I‘

APPROACH GRADING
(Iv:I0H OR FLATTER)

SEE PRODUCT ASSE|

FOR ADDITIONAL GUIDANCE.

MASH - TL-3

SGT(11S)31-18

MAX-TENSION END TERMINAL

MBLY MANUAL FILE:

sqt11s3118.dgn

DN: TxDOT CK: KM

[ow: Txpo1

ck: CL

NOTE:

© TxDOT: FEBRUARY 2018

CONT [SECT JOB

HIGHWAY

NOTE: TXDOT GENERIC APPROACH GRADING LAYOUT
USED FOR ALL TANGENT TYPE END TREATMENTS.

DATE:
FILE:

APPROACH GRADING AT GUARDRAL END TREATMENTS

THIS STANDARD IS A BASIC REPRESENTATION OF THE
MAX-TENSION END TERMINAL, IT IS NOT INTENDED TO
REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL.

REVISIONS

001

6463| 18

SH249,ETC.

DIST COUNTY

SHEET NO.

HOu HARRIS

44




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

GENERAL NOTES
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

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

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

DISCLAIMER:

DATE:
FILE:

|
) 46°-10 Y;
| ? 2.FOR INSTALLATION, REPAR AND MANTENANCE REFER TO THE: MSKT END TERMINAL.
STANDARD ' HARDWARE FOR (POST 8) THRU (POST 3) PRODUCT DESCRIPTION ASSEMBLY MANUAL (PUBLICATION~06271
3~ maor | 3. APPLY HIGH NIENSITY REFLECTIVE SHEETING, -OBJECT MARKER" ON THE FRONT FACE
T POST 8 POST 7 POST 6 POST 3 POST 2 OF THE DEVICE PE ACTURER'S RECOMMENDATIONS. OBJECT MARKER SHALL CONFORM
| , , - , . 5 - o , - , 96 THE STANGARDS REOURED W TEXAS MUTCO.
| ; t f 6-3 i 6-3 6-3 6-3 { 6-3 63"
aayye 1 | 4.FOR_POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST ROADWAY MOW
Is I | I I I I STRIP STANDARO.
Lo =l \ Lo el Lol = . HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,
1 | \@ \_® ® _/ "GALVANIZING™. FITTINGS' SHALL BE SUBSIDIARY TO THE BID ITEM.
i W-BEAM MGS W-BEAM MGS PLAN VEEW W-BEAM MGS W-BEAM GUARDRALL Siicxéfnsﬁm @_/ 6. SYSTEM SHOWN USING STEEL WIDE FLANGE POSTS WITH COMPOSITE BLOCKOUTS.
, RAL SECTION RAL SECTION == R TN END SECTION DETAL 7. A CONPOSITE MATERIAL BLOCKOUTS THAT MEETS THE REQUREMENTS OF OMS-7210, MAY BE
2 u:ucr Hgm SUBSTITUTED FOR BLOCKOUTS OF SMLAR DMENSIONS. SEE CONSTRUCTION ~ OIVISH
| WATERIAL PRODUCER LIST MPL) FOR CERTRIEO PRODUCERS
i . :‘?rrgagu@wosns BLOCKOUTS INSTALLED ON LENGTH OF NEED 8.F SOLID ROCK IS ENCOUNTERED IN THE AREA OF (POST 1) AND / OR (POST 2) CONTACT THE
. AT LINE POST(8) THRU LINE POST(3). TRAFFIC FLOW MANUFACTURER, & REFER TO THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE.
| 2.11eM P(YOOD BLOCKOUTS CAN BE USED AS ALTERNATE. 9.POSTS SHALL NOT BE SET IN CONCRETE.
X H,m(8),n(8),0(8) 10. SYSTEM MUST BE ATTACHED TO STANDARD 31" MBGF.
!—-—cm PAYMENT FOR MSKT INSTALLATION 11. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAL WITHN THE MSKT SYSTEM BE CURVED.
A B 12. A FLARE RATE OF UP TO 251 MAY BE USEQ TO PREVENT THE TERMNAL HEAD FROM
Bn— ®_\ OBN-‘]EKC; ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR ELIMINATED FOR SPECIFIC
| : POST 8 /‘@ POST 7 POST 6 /‘@ /‘@ POST '3 — MARKE INSTALLATIONS, IF DIRECTED BY THE ENGINEER.
= = f f L f o = f .l 13. THE SYSTEM IS SHOWN WITH TWO 12'-6" MBGF PANELS, ONE 25°-0" MBGF PANEL IS ALSO
Tn ==] = ™ o < E B e ] {E'%],\\D g |8| ALLOWED IN THEIR PLACE.
[ [ ) 14. A DRIVING CAP WITH A mat:n OR PLASTIC INSERT SHN.L at: usco WHEN DRIVING POSTS 3-8
@_/ . \@ TO PREVENT DAMAGE TO THE GALVANIZING ON TOP OF T. SPECIAL DRIVING CAP TO BE
: : USED N LOWER POSTS 18 2 50" PREVENT DAMAGE TO THE WELOED PLATES,
/! 1 N o | ' 7 im0 : ' — . \@ TEM
I N peter B I P | -8 s it mew |ory MAN SYSTEM COMPONENTS
b . | hy | h [ v N
| 34 | | | A A SEE POST 1 A_| 1 | NSKT IMPACT HEAD MS3000
1 |l ! I ! oePTH ! DEPTH CONNECTION 8 [ 1 | W-BEAM GUARDRAIL END SECTION, 12 Go. SF1303
I I I I I I Il DETAL
1 L 1 B 1 B 600 | 60" | C | 1 | POST 1- TOP (6" X 6" X Yg" TUBE) MTPHP1A
©0ST 3.8 :. 1 o fost D | 1 | POST 1- BOTTOM (6' W6X15) MTPHPB
| L E [ 1 | POST 2 - ASSEMBLY TOP UHP2A
INSTALLATION DEPTH |l I T
ELEVATION VIEW i | | DOWNSTREAM SOE F_| 1 | POST 2 - ASSEMBLY BOTTOM (6 W6x9) __ |HP28
il —®) I [ 1 BEARING PLATE £750
. - 1Ll H_ [ 1 | CABLE ANCHOR BOX S760
POST 2 POST 1 J_ | 1 | BCT CABLE ANCHOR ASSEMBLY £770
NOTE: SEE (GENERAL NOTE 14) FOR DRIVING CAP INFORMATION. kK_| 1 | GROUND STRUT MS785
L [ 6 | wex9 OR W6x8.5 STEEL POST P621
SEE NOTES: x —| M| 6 | COMPOSITE BLOCKOUTS CBSP-14
@_\ N [ 1 | w-BEAM MGS RAL SECTION (9'-4 '5™ 612025
< O | 2 | w-BEAM MGS RAIL SECTION (12'-6") G1203A
T P | 6 | woOD BLOCKOUT 6" X 8" X 14~ P675
T AT T T .
Ve X 1V~ AS25 BOLT e o woso oo Q| 1 | W-BEAM MGS RAL SECTION (250" G1209
WITH CAPTIVE WASHER . . ITEM(Q) 25'GUARD FENCE PANEL SVALL HAROWARE
xx o [ 2 | % = I" HEX BOLT (GRD 51 B5160104A
b | 4 | ¥ WASHER WO0516
2" STRUCTURAL NUT 3r c 2 Y6 HEX NUT NO516
®\ WITH STRUCTURAL WASHER d 25 %" Dio. x 1'/4" SPLICE BOLT (POST 2) 8580122
e 2 5% Dio. x 9" HEX BOLT (GRD A449) B8580904A
f 3 | %" WASHER W050
9 |33 | %" Dio.HGR NUT NO50
W- o h 1| ¥ Dio.x 8 Yo" HEX BOLT (GRD A449) B340854A
b ,/z smucrum T \_FinsHED i [ 1 | ¥ Oio.mEX NuT N030
V2" X 1'/a" A325 BOLT GRADE k 2 | 1ANCHOR CABLE HEX NUT N100
WITH STRUCTURAL WASHER
WITH CAPTIVE WASHER T2 1 2 | 1ANCHOR CABLE WASHER W100
"'°5 ~A m | 8 | 'z x 1/ A325 BOLT WITH CAPTIVE WASHER | SBI2A
SECTION B-B n_ | 8 | '»" STRUCTURAL NUTS NO12A
T © | 8 | 1Ys O.D.x % 1.D. STRUCTURAL WASHERS WO12A
p 1 BEARING PLATE RETANER TIE CT-100ST
Q 6 | %" x 10" HGR.BOLT 8581002
r 1| OBJECT MARKER 18" X 18" £3151
=t Design
5'-0" 50" APPROACH GRADING Division
APPROX 5°-10" I Texas Department of Transportation Standard
STANDARD i
A4
La 8 8 i B i i [ SE— 77] t SINGLE GUARDRAIL TERMINAL
1 Ve P T MSKT-MASH-TL -
EDGE OF PAVEMENT RAL OFFSET (veior OR FLAT TER TRAFFIC FLOW 3
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET “OPTION" SHOWN) (25:1 MAX SEE PRODUCT ASSEMBLY MANUAL
FLARE RATE) FOR ADDITIONAL GUIDANCE. SGT(12$)31 18
/\/ FILE: sgt12s3118.dgn DN: TxDOT  |CK:KM |ow:VP |CK:CL
CR TREATMENT © TxDOT: APRIL 2018 CONT [SECT JOB HIGHWAY
NOTE: TXDOT GENERIC APPROACH GRADING LAYOUT NOTE: THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 6463 18 001 SH249,ETC.
USED FOR ALL TANGENT TYPE END TREATMENTS. MSKT END TERMINAL,IT IS NOT INTENDED TO REPLACE DIST COUNTY SHEET WO
THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. oy RS P




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

CONNECTION DETAL A
IMPACT HEAD (POST 1& POST 2)

DATE:
FILE

GENERAL NOTES

NOTE: THIS STANDARD IS A BASIC REPRESENTATION OF THE EXISTING:
SKT END TERMINAL RETROFITED TO THE MSKT MASH COMPLIANT TERMINAL,

IT IS NOT INTENDED TO REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL.

INSTALL NEW
e\ TRAFFIC FLOW OBJECT MARKER ! FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE
td - 1 TARSE AL Heb A TR L
g,e ! EXISTING SKT-31 STANDARD STEEL POST SYSTEM, EXISTING SYSTEM MUST BE NCHRP 350 COMPLIANT | REUSE EXISTING END PANEL )
$= | LEAVE IN PLACE: GUARDFENCE PANELS, STEEL POST, BLOCKOUTS (POST 3 THRU POST 8) ; 12-6" | 2.FOR INSTALLATION, REPAR AND MANTENANCE REFER TO: MSKT END TERMINAL,
;g ' | W-BEAM GUARDRAIL PRODUCT DESCRIPTION ASSEMBLY MANUAL (PUBLICATION~062717).
[3
wl STANDARD | - END SECTION 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER" ON THE FRONT
2 31 MBGF ' | FACE OF THE DEVICE PER MANUFACTURER'S RECOMMENDATIONS. OBJECT MARKER
a | POST 8 POST 7 POST 6 POST 5 POST 4 POST 3 POST 2 POST 1 SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.
38 L III | III I:I;I III I:I;I III III 4.FOR POST (LEAVE-QUT) NSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
5m 1 L 1 I . 1 I . 1 Ll ROADWAY MOW STRIP STANDAR
§'§ A | | 5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
=3 . PLAN VIEW / ITEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
g2 I EXISTING LENGTH OF NEED I ——— x TeM ) ————
x 6.IF SOLID ROCK IS ENCOUNTERED IN THE AREA OF (POST 1) AND / OR (POST 2)
=8 « NOTE: (2) 12'-6" MBGF PANELS SHOWN. ' INSTALL NEW MASH CONTACT THE MANUFACTURER, AND REFER TO THE LATEST ROADWAY MBGF STANDARD
F4%) | (1) 25'-0" MBGF PANEL IS ALLOWABLE. I MSKT IMPACT HEAD FOR INSTALLATION GUIDANCE.
= ' !
§§ | | SEE: CONNECTION DETAL A 7.POSTS SHALL NOT BE SET IN CONCRETE.
> '
o ! | 8. THE EXISTING SKT 31" STANDARD STEEL POST SYSTEM MUST BE THOROUGHLY INSPECTED,
5 | AND DETERMINED TO BE INTACT, AND FREE OF ANY DAMAGE OR DEFECTS BEFORE
3¢ | | feuse exsne ST, I NI MAEES COEING T et SR e
EXISTING SKT-31 STANDARD STEEL POST SYSTEM, EXISTING SYSTEM MUST BE NCHRP 350 COMPLIANT
\ . UPPER STEEL POST
31 : LEAVE IN PLACE: GUARDFENCE PANELS, STEEL POST, BLOCKOUTS (POST 3 THRU POST 8) | SEE: CONNECTION AND REUSABLE PARTS MUST BE FREE OF FoR A MASH COMLIAN RETROFIT.
3§ | X DETAL B 9. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAL WITHIN THE MSKT SYSTEM BE CURVED.
g | POST 8 POST 7 POST 6 POST 5 PosT 4 St posT 3 10. A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD FROM
gm e = f = 5 = == T 1 s i s f {T @ T ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR ELIMINATED FOR
§= han B I I e i i - I} e ] 4‘?—“=‘:_|TJI,\\D = 18 |= SPECIFIC INSTALLATIONS, IF DIRECTED BY THE ENGINEER.
;g [T | i ] ] ] ] 3r T i 11, SPECIAL DRIVING CAP TO BE USED WHEN DRIVING (LOWER POSTS 18& 2) TO PREVENT
- | Post. | . DAMAGE TO THE WELDED PLATES.
[ 4
' f KL, K. f
§§ k . X — | k — | I k I g Nirem ) Nrem @)
wo I I h GRADE || h CRADE |, a0 | i {| NEW_GROUND | INSTALL NEW TOP POST
o= Iy ' I Iy Iy I Iy I | STRUT I3 (6" X 6" X Y™
98 Ly I N Ly hy N by Iy DEPTH | DERTH | | STEEL TUBE (MTPHPIA)
g2 b | b b b b L '1J 0 ¢ !
ga . ELEVATION VIEW h | (TEMS 6.7.8
by L o ] i I HARDWARE FOR
g H N GROUND STRUT
ss I 1L
2 POST POST TEM §)INSTALL NEW
.‘:‘S ITEM 2 L BOTTOM POST
iE INSTALL NEW REMOVE SHORT POST (MTPHP1B) 6'-0"
!s L 3-5 %-- W6X9 (W6X15) 1-BEAM
=3 REUSE EXISTING NOTE: REUSE ALL EXISTING IMPACT HEAD BOTTOM POST 1-BEAM POST
>y CABLE ANCHOR BOX CONNECTION HARDWARE. (HP28B) &'-0
o CABLE ANCHOR ASSEMBLY (W6X9) I-BEAM
¥y AND ALL SMALL HARDWARE ’WTTE: L,fé:f, ?‘LS[:('IIM:A?ALTHEHAEDAD TEMS [QTY MAN SYSTEM COMPONENTS PART NUMBERS
w
e ITEM (1) (MS3000) x [ 1 1 MSKT _IMPACT HEAD MS3000
3& TEM 2 |1 POST 1- TOP (6" X 6" X Yg" TUBE) MTPHPIA
0 INSTALL NEW 3 |1 POST 1- BOTTOM (6' W6X15) MTPHPIB
g REUSE TOP POST OBJECT MARKER 4 1 POST 2 - ASSEMBLY BOTTOM (6° W6X9) HP2B
(UHP2A) \u . i » (E3151 5 [1 GROUND STRUT MS785
§r= .......c.:j: ) Q1 . 6 |1 " X 9" HEX BOLT (GRD A449) B580904A
ng BN - IV 7 2 %" WASHERS w050
Lo REUSE EXISTING ! 8 |[1 %" H.G.R NUT NO50
-3 %" x 1Y 9 1 CABLE TIE-STEEL CT-100ST
§ 89 BOLT AND %" NUT ‘ ITEM @) INSTALL NEW x [0 1 OBJECT MARKER 18" X 18" E3151
EL - TOP POST (MTPHPIA)
=l o Vi —— " " (YA
8!9 . 6" x 6" x /g
LE REUSE EXISTING - I:I |NsITTf|II.@r%w | Tem @)  STEEL Tuee REUSE EXISTING CABLE ANCHOR COMPONENTS REQUIRED TO RETROFIT: EXISTING 31 STEEL POST (NCHRP 350 SKT)
BOLT AND Yi~NUT |1 || GROUND STRUT | INSTALL NEW ASSEMBLY & ALL SMALL HARDWARE GUARDRAL TERMINAL WITH THE NEW 31" (MASH COMPLIANT MSKT IMPACT HEAD).
I (MS785) ' CAB('fT_T':f(;:TTfE" TeM @) x F THE EXISTING NCHRP 350 (31" STEEL POST SKT) ALREADY HAS THE MSKT IMPACT
: : NSTALL NEW b : INSTALL NEW HEAD THERE IS NO NEED TO REPLACE THE IMPACT HEAD OR OBJECT MARKER AS LONG
L CABLE TIE-STEEL AS IT 1S NOT DAMAGED.
[ GROUND STRUT [ (CT-100ST)
[ HARDWARE Il
Il Lo ITEM (5)INSTALL NEW
[ [IRN| GROUND STRUT ‘ ® .
D
REMOVE SHORT POS'_/ [ | | (MS785) REUSE EXISTING D,eVS,;€gn
g UYn [ [ BEARING PLATE I Texas Department of Transportation Standard
3 ey oay b ITeM @) b ITeM 3) NEW HARDWARE FOR
I-BEAM POST | 1| INSTALL NEW POST Lo
11| HP28) 6-0" Lo INSTALL NEW NEW 80”';2 STRUT RETROFIT STANDARD
I 1| W6X9 I-BEAM POST I BOTTOM POST ITEM (6 X1 %" BOLT REUSE EXISTING HARDWARE "
[ [ (MTPHP1B) ITEM o 2) %-- WASHERS POST 1 (%" X 9" HEX BOLT SKT 31 STEEL POST SYSTEM
) LJ  6-0" WexI5 TEM @D %~ NUT CONNECTION DETAL B () %" HGR NUT TO MASH MSKT
I-BEAM POST .
POST 2 POST 1 (1 5" H.G.R WASHER

SGT(13S)31-18
FILE:  sqt13s3118.dgn DN: TxDOT [cK:kM  [DW:vP lek:cL
@TxDOT: APRIL 2018 CONT |SECT JoB HIGHWAY
REVISIONS 6463| 18 001 FM 249,ETC.
DIST COUNTY SHEET NO.
HOU HARRIS 46




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

GENERAL NOTES
o TRAFFIC FLOW INSTALL NEW ) £0R SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE
Yyl T | OBJECT MARKER ™" oF THE SYSTEM, CONTACT: ROAD SYSTEMS, INC. (432)263-2435.
§ ' ITEM 3616 OLD HOWARD COUNTY AIRPORT, BIG SPRING, TX 79720
8 I REUSE EXISTING END PANE
) , EXISTING SKT-31 STANDARD WOOD POST SYSTEM, EXISTING SYSTEM MUST BE NCHRP 350 COMPLIANT | u L ]
iz | LEAVE IN PLACE: GUARDFENCE PANELS, WOOD POST, BLOCKOUTS (POST 3 THRU POST 8) ; 12'-6" ' 2 e e T O oK T 7D TERMINAL.
3 . | W-BEAM GUARDRAL )
ge STANDARD | . END SECTION 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "0BJECT MARKER" ON THE FRONT
g2 [ ST s rost 7 rost & rost 5 rost 4 rost 3 LA oSS A R, et unen
> ! I POST 2 POST 1 4.FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
g | L | T T T T T T . AN ROADWAY MOW STRIP STANDARD.
wn JIi Joof JIi 1T e o JIi T [e o JIi To 1 o | B B
s 5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN_ ACCORDANCE WITH
:3 | PLAN VIEW /l ITEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
g° | EXISTING LENGTH OF NEED | ~——— % ITEM ) ——~{ 6.IF_SOLID ROCK IS ENCOUNTERED IN THE AREA OF (POST 1) AND / OR (POST 2
& © NOTE: (2) 12'-6" MBGF PANELS SHOWN. , INSTALL NEW MASH CONTACT THE MANUFACTURER, AND REFER TO THE LATEST ROADWAY MBGF STANDARD
50 | (1) 25'-0" MBGF PANEL IS ALLOWABLE. | MSKT IMPACT HEAD FOR INSTALLATION GUIDANCE.
53 | I SEE: CONNECTION DETAL A 7.POSTS SHALL NOT BE SET IN CONCRETE.
2y . . 8. THE EXISTING SKT 31" STANDARD WOOD POST SYSTEM MUST BE THOROUGHLY INSPECTED,
25 | | INSTALL NEW AND DETERMINED TO BE INTACT, AND FREE OF ANY DAMAGE OR DEFECTS BEFORE
oF . L roN STEEL BOST REMOVE EXISTING RETROFITTING. THS INSPECTION INCLUDES COMPLETNG THE WSKT RETROFIT INSPECTION
WOOD POST FROM KL HE EXISTING SKT 31" WOOD POST N YSTEM. ALL EXISTING,
:§ | EXISTING SKT-31STANDARD WOOD POST SYSTEM, EXISTING SYSTEM MUST BE NCHRP 350 COMPLIANT | 1TEM FOUNDATION TUBLS AN REUSABLE PARTS MUST BE FREE OF ANY DAMAGE FOR A MASH COMPLIANT. RETROFIT.
% LEAVE IN PLACE: GUARDFENCE PANELS, WOOD POST, BLOCKOUTS (POST 3 THRU POST 8)
8 | SEE: CONNECTION 9. UNDER NO_CIRCUMSTANCES SHALL THE GUARDRAL WITHIN THE MSKT SYSTEM
w RAL ' T URVED.
! POST 8 POST 7 POST 6 POST 5 POST 4 POST| 3 DETAL B
z8 — I . , , , , - —_ HEIGHT E'L , o 10. A FLARE RATE OF UP TO 25:1MAY BE USED TO PREVENT THE TERMINAL HEAD
Zn o, = = = =t = = = o, e g ol FROM ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR
g3 | ' I ' ' o ! ! ! = = ' I d M| ELIMNATED FOR SPECIFIC INSTALLATIONS, IF DIRECTED BY THE ENGINEER.
’S | POST \ 11. SPECIAL DRIVING CAP_TO BE USED WHEN DRIVING (LOWER POSTS 1& 2) TO
2. - L L L L DEPTH L . PREVENT DAMAGE TO THE WELDED PLATES.
'y f < <
g5 B . B — | B —_— | ‘ B B : Lirem 6) \I‘N';?:L Ew
wo L | L GRADE 1, L CRADE 1| a0 L L {1 NEW GROUNO T0P POST TEMS |OTY MAN SYSTEM COMPONENTS PART NUMBERS,
Gg | | i i ! i i i {1 STRUT (WS785) | ¢ | 6" X 6" X Yg")  x [T |1 | MSKT MPACT HEAD MS3000
2 [ [ [ [ [ [ [ L
§5 || - || || | || || || POST 11 POST | | | STEEL TUBE (MTPHPIA) 2 |1 POST 1- TOP (6" X 6" X Y5~ TUBE) MTPHPIA
g - I - - - - - T oo Tl o id I\ 3|1 | _POST 1- BOTTOM (6" W6XI5) MTPHPIB
" 6'-0" -
g5 i ELEVATION VIEW B K | TE,’:fR 4 |1 | POST 2 - ASSEMBLY TOP UHP2A
we | 0 e CRT WOOD POST 3 THRU B - — - — o __ [ I 5 |1 POST 2 - ASSEMBLY BOTTOM (6' W6X9) HP28
g CRT WOOD POST 3 THRU 8 | GROUND STRUT
- | |
§ B | 6 |1 GROUND STRUT MS785
L8 L L 7|2 %" X 1" HEX BOLT (GRD 5) B516014A
5’3 TEM POST PoST |NsTrE:.L€N>Ew 8 |4 | % WASHERS WO0516
= REUSE EXISTING INSTALL NEW 9 2 Ye" HEX NUT NO516
s CABLE ANCHOR BOX BOTTOM POST oMy STt o wex | 10 |2 | 3" X 9" HEX BOLT (GRD A449) B580904A
£8 MO ALL SUALL HARDWARE (WX31 1-BEAM POST AT POSTS 13 2 FBEA (MTPHETE) 23 | hmoR ot Nos0
BY ' % ho.
a” x x NOTE: EXTRA SOIL COMPACTION WILL BE NEEDED 13 1 %" X 1'a" SPLICE BOLT 8580122
£8 x REPLACE OLD IMPACT HEAD AROUND NEW (POSTS 18& 2) DUE TO THE REMOVAL 1w |1 Ya" X_8 /" HEX BOLT (GRD 5) B340854A
W INSTALL NEW ITEM @& 1@ WITH NEW MSKT IMPACT HEAD INSTALL NEW HARDWARE FOR OF THE STEEL FOUNDATION TUBES. 15 1 Ya" HEX NUT NO30
8k (1) %" X 1" SPLICE ITEM (1)) (MS3000) 6 |1 CABLE TIE-STEEL CT-100ST
s OUNTING IMPACT HEAD TO (POST 1) TOP OF MBGF RAL 7 T MARKER 18~ X 18" B
22 BOLT (B580122) ITEM (7X2) %" X 1* HEX BOLT (GRD 5) x OBJECT MARKER 18" X 18 E315
g% (1) %" HGR NUT (NO50) ITEM @ X4) ¥e" WASHER 6 8" 8"
— | I
g”‘ . COMPONENTS REQUIRED TO RETROFIT: EXISTING 31" WOOD POST (NCHRP 350 SKT)
Q¥ ITEM @ X2) ¥e" HEX NUT ‘ 7 GUARDRAL TERMINAL WITH THE NEW 31 (MASH COMPLIANT MSKT IMPACT HEAD).
"e REMOVE WOOD POST—_ i s 1a- . ‘ ,
20 FROM FOUNDATION TUBE || \ () | x W THE EXISTING NCHRP 350 (31" WOOD POST SKT) ALREADY HAS THE MSKT IMPACT
"3 1 e = 1O X I@‘:/ ’ em 7) \ \ HEAD THERE IS NO NEED TO REPLACE THE IMPACT HEAD OR OBJECT MARKER AS LONG
&5 ' ~ = i INSTALL NEW AS IT IS NOT DAMAGED.
§§9 ITEM @) OBJECT MARKER 32" 3
= INSTALL NEW (E3151)
doS ITEM @)
w8 TOP STEEL POST , ITEM SE EXISTNG %" X 18"
134 (UHP2A) e INSTALL NEW TOP POST INSTALL@EW BOLT WITH (15") 0.D. WASHER
'Ff!- ® / STE::?." r):.u BSE“ (XMT'/;;;_"::W CABLE TIE-STEEL L] o UNDER %" HGR NUT FIELD-SIDE
ITEM / 0 (CT-100ST) -
TEM @)e @—/ | 1| NSTALL NEW o REUSE EXISTING \. _PRE-DRILLED 4" DIAHOLE
INSTALL NEW | || GROUND STRUT ol BEARING PLATE 72" INISHED POST AND BLOCKOUT
M ¥ x 8 Yo I (MS785) 1 \rew © REUSE EXISTING CABLE ANCHOR 16" GRADE
HEX BOLT (B340854A) |I | o ASSEMBLY & ALL SMALL HARDWARE
o Yo" NUT (N30 D ITEMS 10,11,12 7 | INSTALL NEW ] ores
L INSTALL NEW LA e - - O | ot Gorrom o Tre ueper 3 Yo" — Desi,
L GROUND STRUT | eTres aor PRE-DRILLED CRT HOLE IS APPROXIMENTELY AT Dividion
-I_: HARDWARE I\ 0 3 Yo" DIA, FINISHED GRADE. I Texas Department of Transportation Standard
REMOVE STEEL _/ \
[ I HOLES
FOUNDATION TUBES ITEM
AT POSTS 18 2 L "TEM@ ! ,NSTN_,_@,%EW JTeu ENSTALL NEW RETROFIT STANDARD
I v U
SEE NOTE: x x U1l BoTTon Pt | | BOTTOM POST SKT 31" WOOD POST SYSTEM
P (HP2B) | | _(MTPHPIB)  NEW HARDWARE FOR
L1 g0 wexe | | 6-0" W6X15  NEW GROUND STRU TO MASH MSKT
:_: 1-BEAM POST :_J| 1-BEAM POST  AND FOR POS'I:. |CO:'INECTION FRONT VIEW SIDE VIEW SGT(14W)31' 18
bosT bosT 1 TEM ©)2) %" x 9" BOLT POST 1 EXISTING WOOD_ POSTS 3-8
:Iix %;)%%__W::rERS CONNECTION DETAILL B CONTROLLED RELEASE TERMINAL (CRT) FILE:  sgti4w3118.dgn DN: TxDOT [cK:KM__ [oWvP  [k:CL
CONNECTION DETAL A © TxDOT: APRIL 2018 CONT [SECT|  JoB HIGHWAY
- IMPACT HEAD (POST 1& POST 2) NOTE: THIS STANDARD IS A BASIC REPRESENTATION OF THE EXISTING: REVISIONS 6463 18| 001 BH249,ETC.
o SKT END TERMINAL RETROFITED TO THE MSKT MASH COMPLIANT TERMINAL, DisT COUNTY SHEET NO.
3z IT IS NOT INTENDED TO REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. HoU TARRS =7




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

Toencil with one 18" min
16d Golv. noil o 3 " 12"(Typ) % 1Y 2 "
6"x 87x 14~ Treoled Do not use prevent block rotolion T | a5 aVs | /suu.a Holes 2= aV4= aVe= 2-
Wood Block Wosher 5 ' |-L|-‘| 4
g7y | detwesn Bon - ~ Suora & |
%" Bulton Heod | R0 Elemant TN F:0 . I m 1~ %" Bullon Heod
Post Boll with . & T |8 Posl Boll with Nut ond
S\ R : I<> \ Aa i =4 e
~ H ¢ olNote
Note 3). %" Dio. E == H b | 2 ¢ . - u o 1
nole in pos! & biock. g . NP O N SR N BN L oo e (7S N 7 b | AP
. .g é . ”\.‘- Fil Depth N—SteelPost ¥ (Typ) (Typ) S |" "| 1 S Direction of
H Fronl slope H - -
§ breok N § % Steelpost connection to culvert &I’I 1 '+ : “I . Troff
2. vori - = n siob (use when lhere is less thon 1 "CP jocent Troffic
Y FL- £ U AL~ 43" cover over culverl siob) w |1 P
23 2-0- Typ f %x 107 6 ——
g 2 / 3 [ L it (ASTM A36)Piote &
" E ] Culvert R / 8 ~ %" Bullon Heod
N\ B Splice Bolls ond Nuls
}‘_g ! ! 2 5 ! :: X :': o Seb 2 a1 Vo holes % Posi(s) moy require field Post (See GenerolNote 3)
34 Lo 5 . : : N o ¥" dio. (ASTM_A307) Bolls w/Washers modilicotions 10 e =
8% L ° ol I A ol lengin +"sob_ 2 e Yi"s 6"x B"(ASTM A36) proper guordrollheight.
L¥ Edge of shouder B ® 4 WOOD BLOCK TO RECTANGULAR WOOD BLOCK TO necestory 1o cleor wed. a0 RAL_SPLICE DETAL
or widened crown. ! v o Direction of Safoles
g8 o Lo WO0D_POST STEEL POST sction of bol *
g 1 1 | 1 ploc | is upword. LOW FLLL CULVERT POST
: g o NI Parmasie scuore pocr FOR USE ON NON-BRIDGE CLASS CULVERTS ONLY GENERAL NOTES
- b guide 3 X .
g° 1 1 [P ) 13- 6 V" . 1. The type of post (round wood post, rectongulor wood post, or steelpost)
g3 - O "‘““5',' Roi Splice Detod " R PR willbe shown elsewhere in the plons. The exact posit!;n of MBGF sholl be
'y WOOD BLOCK TO or the required hordwore. 63 | 637 LAl shown elsewhere in the plons or os directed by the Engineer. Steelposts
ol TYPICAL POST —_— 1 I i1 1 to be golvonized in occordonce with Item 445, "Golvonizing.”
£0 ROUND WOOD POST T @ I o]
e — SOUND WO00 POST P P | b 7 d .5 , 2. RoFil element shol(l meet tl:‘ef rgquire{:enlls of l%'e‘m 054?,“M‘etol Beom' Ggo':d .
€9 " 1" — - -— > —- o2 5 ence” excepl os modified on the plons. The Contraclor moy furnish rai
%.’e’ So::/';(zly;ha/). Sottes © =3} . b | d|le ; elements of 12 /2 or 25 foot nominal lengths.
S . H . -
.‘t'ls & & — a2 - 3. Button head “post” bolts (ASTM A307) shollbe of sufficient length 39 extend
s 3 M |:'/4'|:‘/4'| 2" through the full thickness of the nut (ASTM A563)_ ond Type A (174" 0.D.)washer
3o Fa"x 2 Y2~ Siotted nd noIlI /mor(e trit.)nI " be)tvotnd I-l. Bullto;'l he;)d t“hspluc - b:llsbI(ASTM A.’og?) ore
&2 D " x " (or 2" long ot triple rail splices) with o %" double recesse
£§ Holes (Typicol) ELEVATION 12 "5"(NOM.) W-BEAM SECTION nut (ASTli A563). ° * i
T [ D supplied (See Gener )
3] 25 fool sections moy oo be See oltote 2 4. Fittings (bolts, nuts, ond washers) shollbe golvonized in occordance with
< 3 MBGF tength of need (L) Item 445, "Galvonizing.” Fitlings shallbe ‘subsidiory to the bid item.
®
Lo 4V, ,
35 1 % % Terminol Anchor Section (TAS) 3" | &3 | &3 | 53 | 5. Crown shollbe widened to occommodote the MetolBeom Guord Fence.
a3 2 I I | 6. Thﬁ-. loterol opproach to the guord fence, shallhave o slope rate of not more
g'§ Tt Tt TT TT TT I on 1V:10H.
"
§f (] ” ” ” ” $ 7. Unless otherwise shown in the plaons, guord fence ploced in the vicinity of curbs
’§-- TS shollbe positioned so thot the foce of curb is locoled directly below or behind
WP U\ \-ccm Line ! Post Boll Lenath the foce of the block, Railploced over curbs shallbe installed so that the post
g§ mﬁgmw Direction of oS vor':g bolt is locoled opproximately 21inches obove the gutter pon or roadway surface.
% (See Oplions Below) RMINAL ANCHOR > ry I
£5 **TE SECTION (TAS) Adjocent Troffic Splice Bolt Length 8. If solid rock is encountered within O to 18" of the finished grade, drilla 22"
'2 H Terminol onchor seclions ore only for downsireom use, when Ve or 27 giol. ho|2ei 24“t int‘?‘ the rkocll'c. orI ddrill lv':o 12" dio. :ronb tg Ibock'sovgrllfpp;; g
2s 10 > J > 4 oles, 24" into the rock. If solid rock is encountered below 18".drilla 12" dio.
,,: locoted out the horizonlol cleoronce oreo of opposing Irolfic. hole, 12" into the rock or lo lhe stondord embedment depth, whichever is less.
o £ Ovol Shoulder ]%-- Any excess posl length, ofter meeting these depths, moy be field cut to ensure
§ 5 y Button Heod proper guordrail mounting height. Backfill with o cohesionless material.
~ Provide 4 odditionol ¥," holes in
g‘: end of terminolroil i 9. Posts sholinot be set in concrete, of ony depth.
TT T
_,% 8 ~ %"x 2" hex bolls with nut P:% 10. Spleciol fgbricg(i)onf willbe required ot installations having o curvature of
® § ond 174"x 3"x ¥e" plote wosher. R 10" x Veux 15 %" (See GenerniNote 3) ess thon t. radius.
gv 13 - 1. The terminal anchor section (TAS) post shallbe set in Closs A concrete |
2e Hg™Holes (unless olherwise shown in the plons) in accordonce with Iltem 421,"Hydroulic
° Cement Concrete.” Concrete shall be sul.)sidiorx to_the bid item requiring
£ g construction of the terminol onchor section (TAS), Te_r(n-nol aonchor post to
&% g be golvonized in occordance with item 445, “Golvonizing.”
!§- Top of 12. Unless otherwise shown in the plons, o composile materiol post and/or
3.8 A block_that meels the requirements of DMS-7210,"Composite Maleriol Posts
§2 2 Grode ond Blocks for MetolBeom Guord Fence” moy be substituted for posts
== ond/or, blocks of similor dimensions. The Conslruction Division, TxDOT
w8 x 18 4 ~ 1" Dio. moinlains o Moteriol Producer List (MPL) for producers of moteriols X
(2°-4" min) Holes for %" x 2~ Note: Terminol Conneclor lo be conforming to DMS-7210. Only producers on the MPL con furnish composile
Hex Bolls with Nul ond used with terminal onchor moteriol posls ond/or blocks.
oy 1% 0.0. Washer. 10 Go post optlions 2.
bent to 70 oPTON th oron 12 [ ONLY FOR USE IN MANTENANCE REPARS OR
Notes Tis anchor post requtes four odSiiona % hotes Note: This anchor past requires the use of the 10 go. T —o——o—|Ju HIGHLY CONSTRANED SITE CONODITIONS.
shop o g terminol conneclor with four %" hex bolts with
boits wilh nut ond plote wosher. ot ond ) ' N Design
. Division
TERMINAL_ANCHOR POST OPTIONS . ection Of 4~ 1 1% l Texas Department of Transportation Standard
(See GeneraiNole 11 ?,‘,«aw/‘" . Holes 8~ x 1Yy
Terminol . — Terminol 40| 4" Slotted Holes.
Anchor Post Notes : —“—/\/—“- Anchor Post P-"-" :SQ. Note 3)
y Either concrele onchor moy be used Ul ] RN P O T or hardwore.
wilh either post oplion obove. W . T T METAL BEAM GUARD FENCE
18 * dio. round No conslruclion joint is ollowed ] n |_—30" squore a —o—|—o-—
/_by 5- 0 "deep in lhe concrete onchor. . n n / 2-.346 -w T — 1
: or 16 “squore Terminolroilmay be bolled L N oo or 36 - o S —eo—[t—o—
° 81.:""? o .l:n on.d"-n wat position orioe & n n ;‘;“;" (i) ; ? ? MBGF - 19
2 c anchor. - —o— —
: T imameszen RN e
. 5 o
¥ :;. :::lod byalx: é::b&in:..“ ';I Xy \—2 Youx Ya FLE:  mbgf19.dgn on: TxDOT  [ek:kM [ow:BD cx: VP
- when ploced in the fieid. -— Siolted Hole ©Tx00T NOVEMBER 2019 cowt [sect|  wos HHWAY
Ploce foce of post l TERMINAL C ECTOR REVISIONS 6463| 18 001 SH 249.ETC.
.h_-lu TERMINAL CONCRETE ANCHOR OPTIONS opprox. on C ¢f onchor For connection hordwore to concrele rois, oisT COUNTY SHEET NO.
g ;-T.' (See GenerolNote 11 see the MBGF lronsition stondords. HoU HARRIS 79
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(Single) W-Beom shallmotch GENERAL NOTES

(Nested) W-Beom the gouge of the adjacent run

-
b

Connects to (12 Go.) of MBGF. The type of post (round wood post, rectongulor wood post, or steel
T101 Bridge Rail. posl) willbe shown elsewhere in the plans. The exacl position of
(See bridge rail H H H tronsitions shollbe shown elsewhere in the plons or os directed by

= m HHHH\ H

)]

N

H the Engineer.
. Roil element shollmeet the requirements of item 540,"Metol Beom
1 Guord Fence" except os modified on the plons.

A

o

Button heod "post” boflts (ASTM A30'7) shollbe A%l"s‘ufg:is?t length toT A
extend through the full thickness of the nut ¢ ) ond the Type
— TYPICAL PLAN VIEW 1 ¥4" 0.D. wosher ond not more thon 1" beyond it. Button head “splice”
Directh T Trolfi bolts (ASTM A307) ore %" x 2" (ot triple rail splices) with o 34" double
irection of Troffic recessed nuts (ASTM A563).

- . Fittings (bolts, nuts, ond woshers) shallbe golvonized in accordonce with
| End poyment for Metal Beom Item 445,"Galvonizing.” Fittings shollbe subsidiory to the bid item
«— Guord Fence Tronsition. requiring constructlion of the tronsition.

Begin payment for MetlalBeam
Guord Fence.(See MBGF
Stondord Sheet)

»

25'- 0" MetolBeom Guord Fence Tronsition (MBGF(T101)), to T101 Bridge Rail.

This section of MBGF shall .
12'- 6" MelolBeom Guord Fence (12 Go.)(Nested) | match the gouge of the adjocent

(3]

. Crown willbe widened to accommodoate transitions.

|
1
| run of MBGF. ! 6. If solid rock is encountered. See the MBGF stondord sheet for proper
i | installation guidance.
T101 Bridge Roil (See 4 Spaces ot 1'-6 ¥," 4 Spoces 3'-1';" 6-3" |
bridge rail sheets for X * 7. Posts shallnot be set in concrete.
connection details and |' %" to Cof Splice I
details for this post). 1] A —— ! 8. Unless otherwise shown in the plans, a composite material post ond/or
\ ! ~ A~ A S ~ AN A block that meets the requirements of DMS-7210,"Composite Material Posts
Rail 7 = g 3 S ¥ T ‘) ond Blocks for MetolBeom Guord Fence™ may be substituted for posts
¢ - — AT = # = ond/or blocks of similor dimensions. The Construction Division, TxDOT,
- 44 - S ( mainlains o Moterigl Producer List (MPL) for producers of materiols

conforming to DMS-7210. Only producers on the MPL con furnish composite
materiol posts and/or blocks.

. Refer to MBGF Stondord Sheet for additional details.

/v".' 14,
1-10"

% Post connection moy
be on either side of

11 11 TTR77
11 1
(T101) post web. 8 ~ 5%"Dia. x 2" button head splice

bolts with 34" double recessed nuts

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

[ 11 11 11 11 1 1
[ 11 11 11 11 1 1
Bridoe Ciod 11 1 1 1 1 1 1
ridge Roi 1 1 1 1 1 1
Post : | : | : . : . : . : . (See GeneralNote 3). :
11 1 1 1 1 1 1l 1 1
11 1 1 1 1 1 1l 1 1
LJ LJ LJ LJ LJ LJ LJ LJ LJ
A~
TYPICAL ELEVATION VIEW
%" Button heod post Toenail with one
bolt with nut & washer 16d Golv. nail to
(See Generol Note 3) S prevent block rotation
I
HH l H -~
I
. <>
~ o . )
€ ~ . o
: e
. -— IS ™
§ T 777 § . A
3 | | - o
g o 5 . 8 N
Lo o "3 6" x 8" N— W6 X 9.0 or
L o
Lo o8 W6 x 8.5
| b : !
° | |
: : H | | NI ONLY FOR USE IN MAINTENANCE REPAIRS.
]
8 | |
L [ 1! WOOD BLOCK TO RECTANGULAR WOOD BLOCK TO =t —
Division
-d ~— I\ : WO0D POST STEEL POST l Texas Department of Transportation Standard

~ -

SECTION A-A 2 METAL BEAM GUARD FENCE
TRANSITION (T101)

59

WOOD BLOCK TO

ROUND WOOD POST (T101 BRIDGE RAIL)
MBGF(T101)-19
FLE:  mbgft10119.dgn on: TxDOT |CK: KM |Dw: BD |CK: VP
©7xDOT  NOVEMBER 2019 CONT [secT 108 HIGHWAY
» REVISIONS 6463| 18 001 SH 249,ETC.
El:' DIST COUNTY SHEET NO.
a& HOU HARRIS 50
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Toenoil with one
16d Golv. nail to

prevent block rotation 12 Y," CENERAL NOTES
M 2-aYa" aVa- 2-
N | 1. The type of (CRT) post (round wood post, or rectangulor wood post) will
O 1 1~ %" Button Heod be shown elsewhere in the plons. The exact position of MBGF shallbe
=I [3 . —l— Post Bolt with Nut ond shown elsewhere in the plons or os directed by the Engineer.
e L : 1,"0.D. Wosher.
%._a"’ djl (5’;‘, GenergiNote 3) 2. Steelposls ore not permitted ot CRT post positions.
A

3. Roilelement shalimeetl the requirements of item 540,"Metol Beom Guord
7" Dia x 6'- 3"Lg. CRT S n

S Direction of Fence" excepl as modified on the plons. The Contractor moy furnish roil
Post w/2 /2" Dio. &II ld’)

elements of 12 /2 or 25 foot nominol lengths.

\s-m 8"x 6'Lg. CRT

- 3" Round Wood CRT Post

(CRT) POST DETAIL
CONTROLLED RELEASE TERMINAL POST PLAN VIEW
Two or more wood CRT post(s) ore required al any radius SHOWING TYPICAL RADIUS

instollotion locoted ot intersecling roodwoys or drivewoys. The required radius is shown elsewhere on the plans.

[
>3
§ )
o
; =
gé
g
7
o=
z¥
w
3 : ,
-3 ~Ne. Holes. y P Adjocent Troffic .
84 Post w/3 2" Dia \l_.\ Fin ho | I'CP 4. Button head “post” bolts (ASTM A307) shollbe of sufficient length lo extend
Eg Holes ) ! G-n-shed 0 through the full thickness of the nul (ASTM AS563) and Type A (1 ¥ 0.D.)washer
= . 1 1 rade & . ond notI more thon 1" beyond it. Bunoq heod_“splice“ bolts (ASTM A307) ore
o® . Finished 1 1 € g I~ %Boguttor:’ l:‘ﬂ:d %" xA SIT{: I:gESZ)“ long ot triple rail splices) with o %" double recessed
. inishe 1 1 plice S QN uls nut ( .
§ 3 1 : IW Grode © Gl WO0D 6LOCK TO Post (See GeneralNote 3)
2y ! . . . g LT ROUND WOOD (CRT) POST L 5. Fitlings (bolts, nuts, ond washers) shallbe galvonized in accordonce with
'9'5 ! o 1 Ng::;akowo holes in -~ 1 Showing the required Item 445, "Galvonizing.” Fitlings shallbe subsidiory to the bid item.
e o . ith (CRyT) J\V\\k 2 /2" Dio. holes. N RAIL SPLICE DETAL .
,‘g 1 X ::olfge or,enfggtpz%:;l “ 6. Crown shalibe widened to accommodote the MetolBeom Guord Fence.
[
= 2 2
to tongent of curve (See me) 7. The loterol opproach to the guord fence, shallhove o slope rote of not more
53 CRT Post Detoil) Y 0 MBGF or MBGF \hon TVoIon 9 v P
s WOOD BLOCK TO RECTANGULAR Transition
r 8. Unless otherwise shown in the plons, guord fence ploced in the vicinity of curbs
'§§ WOOD (CRT) POST mej shallbe positioned so lhat the foce of curb is located directlly below or behind
§= Showing the required the face of the block. Railploced over curbs shallbe instolled so lhat lhe post
;E 3 /2" Dio. holes. bolt is located opproximately 21inches above the gutter pon or roodway surfoce.
o
2. End MBGF or P 9. If solid rock is encounlered within O to 18" of the finished grade, drillo 22"
- 6"x 8"x 14" Treoled Do not use MBGF Tronsition dio. hole, 24" into the rock, or drilltwo 12" dia. front lo back overlapping
o Wood Block Wosher begin MBGF (SR) holes, 24" into the rock. If solid rock is encountered below 18".drillo 12" dio.
Yo . between Bolt See Roil hole, 12" inlo the rock or lo the stondord embedment deplh, whichever is less.
ge 8 Heod ond | Splice Detail Any excess posl lenglh, ofter meeting these depths, moy be field cut lo ensure
gg %" Button Head Roil Element .7 RN proper guordrail mounting height. Bockfill with o cohesionless materiol.
Post Bolt with ()
Eg Nut & 1;'4--'0.0, . YSee GenerolNote 10) 10. Guordrail posts sholinot be set in concrele, of ony depth.
Wosher(See Generol ~ I
- — e - » » » > . » »
2 Note 3). %" Dia. =T = N 11. Speciolrail fabrication willbe required ot installations having o curvature of
gf hole in po/:( & block. . e S & less thon 150 fl. radius. The required radius shollbe shown on the plons.
H 4 2
§; a N g CRT Posts spoced ot 6 3" 12. The lerminal onchor section (TAS) posl shollbe set in Closs A concrete
w : - (unless otherwise shown in the plans) in accordonce with Item 421,"Hydroulic
Vories . Y.
95 |'2_ol—.|.‘ 3 > (See CRT Post Detoil) Cement Concrete.” Concrele shallbe subsidiory to the bid item requiring
.’,‘,& ypP A & H construction of the terminal onchor section (TAS). Terminal onchor post to
] / ' - ] q;q‘ Stondord MBGF Posts be golvonized in occordonce with Item 445, "Galvonizing."
(. @ 9 -
!é 1 1o © @ ¢ » , RN See Roail 13. Unless olherwise shown in the plons, 0 composile maleriol post ond/or
. 2 5" Dio. holes 1 1 b4 % \ / Splice Deloil block that meets the requirements of DMS-7210,"Composite Moteriol Posls
"’! (required w/7" Dio. 1 9 ¢, . R ond Blocks for MetolBeam Guord Fence™ may be substiluted for posts
(] round post) ore to be 1 . = "46 Y ond/or blocks of similor dimensions. The Construction Division, TxDOT
25 oriented porollel 1 1 ) ° Os. ‘\ 4 maintloins o Materiol Producer List (MPL) for producers of moleriols
‘;'u' to tongent of curve 1 1 ¥ 3 r ~=-7 conforming to DMS-7210. Only producers on the MPL con furnish composile
8.’_.' . [ Jen, Beqin P l moleriol posts and/or blocks.
o . Qin Poymen
g% [ " for MBGF
[ .
g G End MBGF(SR)
1 1 ©
g“" [—_— Roodwoy
@
[ or
ng Drivewoy
L
=
53
2
4,
3
=y

DISCLAMER:

“"DRIVEWAY" TERMINAL ANCHOR SECTION

-3 Yo

Only for use within drivewoy locolions, where o stondord

ONLY FOR USE IN MAINTENANCE REPAIRS OR

Drivewoy(TAS)EA.) Stondord MBGF (FT.) (TAS) Terminol Anchor Section con not be instolled. 8 Yo" 2n
o n . e e x HIGHLY CONSTRAINED SITE CONDITIONS.
I I /\/‘ Finished -F
ol o 4 Grode

! Ll 7 * =t Desien

/7 - - ivision
7 - : 7‘_ Yy © I Texas Department of Transportation Standard

_/ —~~r— 2, —4-
L 1 : .
Finished 1, 1. - 4N \"’
(3- 0"MW8 x 18) Anchor Post, % @ ME T BE GU D FENCE
set 18" inlo concrele fooling. Siots  "/jgx T _— (SHORT RADIUS)
GENERAL NOTES (Galvonized ofter fabrication) 2" x 6 Yo" x ¥ MBGF(SR) - 19
1. The "Drivewoy" Terminal Anchor Seclion is ONLY to be used
within driveway locations, where the ROW is limited ond W8 x 18 % x 2" Anchor Bolls

o stondord 2'.! ft.(TAS) Terminol Anchor Section,is too long. (3 07 with 1 ¥ 0.D.washer RAL ADAPTER 'g mbgfsr19.dgn ov TX0OT_JeckM__ JowBD [ex ve

: P ond hex nut TxDOT NOVEMBER 2019 CONT [SECT J08 HGHWAY
) 2. Terminol onchor post s;holl be sel in (?Ios? A .concrete. ANCHOR POST Roil- 10 gouge REVISIONS 6463 1B 001 SH 249.£1C.
24 3 R etorconce. with ltom 443, “Golvorizings (Galvonized ofter fobricotion) ol

ouw HOU HARRIS 51




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB
4 ~ 1" Dio. Holes Type I= Joint Connection (Nested)

with 4 ~ 5 Gr.60 Golv. Curb 1~ *5 Gr.60 Golv. > Thrie-Beom
Rebor Stokes 18" Long Y Rebor 18" Long Thrie-Beom Tronsition
- 0 o\o o a\ A
Z e RIS ~1 \ -T H H H ,‘,.‘;:.
L — | - M AJ Tl M | | '.':'
T 45 - 10 a2 w?
(5) %" dio. heavy hex head bolts Precast Curb |||-- — 0
(ASTM A325 or A449) Hole Locotions Direction of .
10) 1 ¥ 0.D. wosher under each (4-1" Dio.Holes) TYPICAL PLAN VIEW Trotfic s
End poyment for MetolBeom Guord
'hf_" boll head and nut. 18- 9" MetalBeom Guord Fence Transition (EA) L sz ¥ronsition. Begin poyment
(5) %" dio. heavy hex nuts 6'-3" Thrie-Beam for MelolBeam Guord Fence.
(ASTM A194 or A563) | Tronsition to W-Beom (See MBGF Stondord Sheet)
Thrie-Beam Connector I 1 1 \—we x 9.0 or
5 Spoces ot 18 ¥4 3 Spoces 3'-1/>" | W6 x 85
lo Concrete Roi 7| 1Y 7-0" Long Post (All Types) | 6'-0" Long Post (All Types) 6-3" ! \M\P\ A [ e
-6 |-2" (See Generol Note 3) ! WOOD BLOCK TO RECTANGULAR WOOD POST  WOOD BLOCK TO
A —— B 1 1
I : 1 1 STEEL POST
T - GENERAL NOTES
MBGF o a-th A la BRAL AL N . .
¢-——-1- - & 1. Concrete curb moy be cost-in-ploce or precost os shown on this sheet.
= bin 5 When used in conjunclion wilh thrie-beam guord fence transitions, curb
: s 1-10" o shollbe Type li(Typically 5 4" height obove surface: See CCCG
e L —— r-9 V2" WOOD BLOCK TO stondord sheet) unless otherwise shown in the plons. If other curb
= Y1 f' _— heights are shown in the plons in conjunction with the transition, the
VI ROUND WOOD POST curb height moy be from 4" to 8" wilth o relotively verticol foce.

U
Chomfer required on Concrete curb shallbe continuous to the seventh post.
concrete rails that extend
beyond the foce of the curb

ond/or guordrail transition

4-*5 Gr.60 Golv.
Rebor 18" Long

Type llCurb
Joint Connection

Contoct the Design Division for droinoge cul oplions needed within the
curb sectlion of the tronsition.

1 1 1
1Curb height /

1

1

1

1

1 1loper to 4" mox.
| 1ot terminalpoint I Roise guordrail
1 1 to meet T-10"
1 1 ot next post.

1

L

J
LJ 3. The post length shollbe morked on oll 7°- 0" long posts b}/ the |
—1 C—— Monufacturer. The mark shallbe located within the top 1 ft. region

2. The type of post (round wood, rectongulor wood or steel) willbe shown
elsewhere in the plons.

|if necessory.
1 [ [ |

L e e e - -
L e e e - -

-

1 (| [
- LJ LJ
A

W === ===

(See precost curb note) Lt Lt - slf tr;e posl.tol I:o::, %" inkhzigh_tt.hondbvisit:e t:‘f’tert ‘nflmlotﬁon"th
— n al mor a brand, an
Concrete curb Type Hisubsidiory to "MetolBeom Guordfence Tronsilions™. If no -d—jx—lf shown elsewhere in the plons, oddilionol curb st%?lcﬁbeegfesgilvoniging.o ed wi steelposis with o
odditionol curb is indicoled beyond the lronsition, then ony curb height greoter underneoth guordroil willbe poid for by the lineor fool.
thon 4" willbe. topered down beginning ot the lost 7 ft post to o moximum height 4. Roil element shallmeet the requirements of Item 540,"Metal Beom
of 4" ot the first 6 t post. Guord Fence” except os madified on the plons. The thrie-beam terminol

TYPICAL ELEVATION VIEW

connector ond the thrie-beom (ronsition to w-beom sholibe of the

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

. ! 6-3" ! some moleriol, but shalinol be less thon 10 gouge.
LIR
2 ~ 12'-6" Long | 1~ %" Top bulton heod | Controctor sholl verify thot the locations of bolt holes motch those
2 1Yy ;I":mol%c)om (12" Gouge) 1 post bolt with wosher ond 1 in the thrie-beam terminol connector prior lo ordering moteriols.
32 8 leste H -
Siotled Holes I ! I nul.(See Section C-C) ! 5. Unless otherwise shown in the plons, tronsilions shollbe ploced
g;| 4'/."|4 '/"'l ? | ¢ | I | with the block face in front of or directly above the curb face.
R — I N $ 1 ¢ j ® , 9P 6. Install terminal conneclor with (12) rectongulor guordrail plote woshers:
N T <-4 -4 - _i. - 4 ; (=~] ‘i’ =& $ | $ (FWRO3) ond (12) %" X 2" button head splice bolts with recessed nuts.
H :,, - — ] L
NRE: r 2 = : P o | o Ce 7. Bulton head “post bolts & nuts” shollmeel the requirements of (ASTM A307),
ol 12 _d; $-f-4 5 - -+ > ¢ $ ond shollbe of sufficient Iength to extend through the full thickness of
~N S ' - - - ] - - - o 9 s 1 o > L the nut ond %" washer (FWC160) ond not more thon 1" beyond it. Trim
™ | _T3— t t b e remoining bolt length to meet required length.
Q= ' - - -0 lo- 1~ - = t 1 e , .
-6 <4 —-é &~ -4 i 8. Fittings (bolts, nuts, ond woshers) shollbe golvonized in accordonce
\ _, ~ % 1Y with Item 445,"Galvanizing”. Fitlings shallbe subsidiory to the bid item.
Yaux 2 Vo Yaux 2 Yo" Button heod splice !;olts i it
Terminal _/ Slotted Holes Slotted Holes 12 ~ %" Dio.x 2" (See MBG?pSlondord) 9. Crown shollbe widened to accommodate transitions.
Connector ?;::‘"&::;‘zlmi? 7‘;"“’ THRIE-BEAM TRANSITION 10. If solid rock is encountered. See the MBGF stondord sheet for the proper
{10 Gouge) THRIE-BEAM TERMINAL CONNECTION TO W-BEAM (10 Gouge) instollotion guidonce.
§ (See GenerolNotes 6 &_ 7 for required hordwore) Only top post bolt required 11. Posts shollnot be set in concrete.
S ot this post locotion. Botlom
d L bolt rleq':‘-res ﬁ»ldI drilling 12. Unless othetrwi‘ie shown in thte pI?tBs’,‘g ;g;gpogile mo{eri&l ;:os; Io':'ﬂd/tor t;lc:jckBI .
. o h ond is optionol. " that meets the requirements o - ."Composite Moleriol Posts ond Blocks
8 ) ZSO“B: lv:ﬁ: I?’:?' 305' } I | — = oetl 2'-6" 72" for MetalBeom Guord Fence™ may be substiluted for posts ond/or blocks of
| | washer ond nut. %" Dio. N T e | &~ Torinal C ; T2 1 similor dimensions. The Construction Division, TxDOT, maintoins o Moateriol
hole in post ond block. B 9 " voaflins erminol Conneclor - Producer List (MPL) for producers of maleriols conforming to DMS-7210.
f . I Only producers on the MPL con furnish composite materiol posts ond/or blocks.
s! 2~%3 Rebor(with ||/2..m traffra & - .I:l, I =°
o cover) Required with bl M
- precost curb. Type I e _s ONLY FOR USE IN MAINTENANCE REPAIRS.
—————— Curb —_| — | —
- N — N S N — Direclion of Trolfic
1 sla [ e ol I T %@) Design
i 1 8 " g : (- . [ : N e =2 Divis%on
A e Add when gulter is | 3 | o [ ° % | | < I Texas Department of Transportation Standard
b | used in opproaching | : 12 : o U o o
| povement section. 1 ol 1 1 L L
e a o gy 1 s o ~T— METAL BEAM GUARD FENCE
$ :
T ! M N CONNECTION TO CONCRETE BRIDGE
I . ’\t-'l ol N I o <
24 Lo 5l elg o Lo NoTES: RAL AND TRAFFIC BARRIERS TRANSITION
1 ~ |2 1 N
c”"_lx :E““fgz?m : 1 e 1 1 : : (5) %" dio. heavy hex bolts, length willvary depending on width of concrete rail, (THR'E 'BEAM TRANS|T|ON)
PRECAST CURB: Tooe 3Pr c — " 1 1 1o leave 1" of bolt length post the %" hex nut. Trim os required.
425 Gr.60 G;,v"::ebm :f::, ;3 ,:;"T':.",;._ 2 [ - I—J See GeneralNoles: 6 & 7 for additionol connection details. MBGF( T R) - 19
. - . - | 1
section of curb may be cost in two seclions. SECTION B-B SECTION C-C
. o 1 : i : : : :
Section 1) 8 lng - L BRIDGE_APPROACH - UPSTREAM: THE NESTED RAIL LAPS OVER THE TERMINAL CONNECTOR. “é‘r s o DT [ex W [ow-80 ml‘:ivv"
Section 2 'ovs c ?:g' ":'.;Mu;o:lﬁ'nfz nt . PLATE WASHER |PLATE WASHERS ARE INSTALLED UNDER THE SPLICE NUTS AGAINST INSIDE OF CONNECTOR. i L e SI a5 oo ET
& | | The saint Connettion 3 tee 9 long ™ o femole SECTION A-A TRANSITION SECTIONS INSTRUCTIONS  |BRIDGE EXIT - DOWNSTREAM: THE TERMINAL CONNECTOR LAPS OVER THE NESTED RAL. 249,ETC.
5 Sf [Lenos comscted win 1:+5 Gr60 Golv Rebor 8" ong. PLATE WASHERS ARE INSTALLED UNDER THE BOLT HEAD AGANST OUTSIDE OF CONNECTOR. :S'U ':‘Z;;Is 5"‘;;""‘
L —
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NOTE: GENERAL NOTES
« . A TRANSITION MAY BE REQUIRED TO INSTALL THE QUADGUARD EITE MIO 24" WIDE (8 BAY) SYSTEM
S¥ | QUADGUARD ELITE MID TO THE OBJECT BEING SHIELDED. 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF THE
8> SYSTEM, CONTACT: TRINITY HIGHWAY - ENERGY ABSORPTION INC. AT 1(888)323-6374,
== (27°-2") SYSTEM LENGTH
4 2. SEE THE RECENT QUADGUARD ELITE MI0 PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR IMPACT
g (26°-3") EFFECTIVE LENGTH PERFORMANCE CHARACTERISTICS AND DESIGN LIMITATIONS AND THE DRAWING PACKAGE FOR THE
gg (6)OAPHRAGNS 1 (7)FENDER PANELS 1 @HT NOICATOR 3 NARROW 24" SYSTEM BEFORE INSTALLING THE QUADGUARD ELITE M10 AT ANY GIVEN LOCATION.
5= 10F 8 - 3.FOR BI-DIRECTIONAL TRAFFIC: THE LOCATION AND OR WIDTH OF THE QUADGUARD ELITE MI0
.7 \ IS RESTRICTED. AS BI-DIRECTIONAL TRAFFIC APPROACHES THE REAR OF THE QUADGUARD ELITE
z¥ 1 2 3 4 5 6 7 MI0, THE QUADGUARD ELITE M10 SHOULD NOT EXTEND FURTHER INTO THE TRAFFIC-SIDE OF
0 7K [ THE BARRIER THAN THE OBSTACLE.ANY TRANSITION INSTALLED MUST EITHER BE TANGENT TO
§'§ - ! BOTH QUADGUARD ELITE MIO AND OBSTACLE OR MUST ANGLE TOWARD FIELD SIDE OF THE BARRIER.
'QS YSTEM B 48" 4.SYSTEM TRANSITION: APPROPRIATE TRANSITION PANELS OR SIDE PANELS WILL BE REQUIRED
Xz stm 24" ME3 ME3 ME3 ME3 ME2 ME2 ME2 = CONCRETE PAD FOR PROPER IMPACT PERFORMANCE. THE CORRECT PANEL(S) TO USE WILL DEPEND ON THE
. = WIDTH DIRECTION OF TRAFFIC FLOW AND WHAT TYPE OF BARRIER OR ROAD FEATURE THE QUADGUARD ELITE
a0 - / MIO SYSTEM IS SHIELDING. SEE THE QUADGUARD ELITE MO PRODUCT DESCRIPTION & ASSEMBLY
83 ay AN MANUAL FOR FURTHER DETALS.
:E ® @) @ 5. COMPONENTS FOR THE QUADGUARD ELITE (M10) BACKUP AND REINFORCING DETALS ARE SHOWN
20 4) ME3 CYLINDER ASSEMBLIES (REAR) (3) ME2 CYLINDER ASSEMBLIES E1 CYLINDER ASSEMBLY (FRONT) ON THE QUADGUARD ELITE M10 PRODUCT DESCRIPTION & ASSEMBLY MANUAL.
"‘g PLAN VIEW (®)NOSE ASSEMBLY 6. CONCRETE PAD SHALL BE 6" MIN. REINFORCED 28MPo [4,000 PSI (P.C.) OR 8" MIN.
§¥ NON-REINFORCED 28MPo [4,000 PSI] CONCRETE ROADWAY MEASURING AT LEAST 12'-0" WIDE
g CONCRETE PAD LENGTH (27'-0™) BY 50°-0" LONG. ANCHOR BLOCK IS NOT REQUIRED WHEN USING 8" CONCRETE PAD INSTALLED
82 \ UNIDIRECTIONAL SYSTEM AGANST AN IMMOVABLE STRUCTURE, E.G. CONCRETE WALL.
-0
zo KEY KEY 7.IF THE CROSS-SLOPE VARIES MORE THAN 27 OVER THE LENGTH OF THE SYSTEM, THE CONCRETE
g: @ES":SO'OWNN Sv{!;:}r @ ME3 CYLINDER ASSEMBLIES @ DIAPHRAGMS @OEN CYLINDER INSTALLED PAD WILL REQUIRE LEVELING. MAXIMUM PERMISSIBLE CROSS-SLOPE IS 8Z.
;S BACKUP ASSEMBLY (2) | ME2 CYLINDER ASSEMBLIES | (7) | FENDER PANELS INSIDE OF NOSE BELT ASSEMBLY (5) 8. THE INSTALLATION AREA SHOULD BE FREE OF CURBS, ELEVATED OBJECTS,OR DEPRESSIONS.
NOTE:
;g (3) | ME1CYLNOER ASSEweLY MONORALS HIT_INDICATOR WILL 9. THE QUADGUARD ELITE MID SYSTEM SHOULD BE INSTALLED APPROXIMATELY PARALLEL WITH THE
Q5 NOTE: (4) | OEN CYLINDER @ TYPE OF BACKUP RASE UPON IMPACT. BARRIER.
PROVISION SHALL BE MADE FOR REAR FENDER SIDE
ge PANELS TO SLIDE REARWARD UPON IMPACT, 25" MIN. (5) | NOSE BELT ASSEMBLY HIT INDICATOR fOnr wocator 10. FOR THE TENSION STRUT BACKUP THE DISTANCE BETWEEN THE BACK OF BACKUP AND THE
§§ BARRIER WALL SHOULD NOT EXCEED 7" IN ANY CASE.
g //=\\ //\\ m //\\ //=\\ //=\\ //\ EITNN 11 TXDOT HAS ONLY APPROVED THE 24" WIDE QUADGUARD ELITE MIO SYSTEM. THE QUADGUARD
ga SUDE - —— ELITE MI0 PRODUCT DESCRIPTION AND ASSEMBLY MANUAL INCLUDES SYSTEM WIDTH OF 24",
Sp MIN ] o[ [ —— ) ONLY THE 24" SYSTEM IS ALLOWED TO BE INSTALLED ON TEXAS ROADWAYS.
w
g; |"_25 —{ [TeTBAY 8( [Te]TBAY 7( [[e [TBAY 6(] [[e [TBAY 5(]\ [Te [TBAY 40\ [Te [TBAY 30 [Te [TBAY 2 | [[e[TBAY 1 | 4] l J 39m FOUNDATION & ANCHORING REQUIREMENTS
oz = N - o [L___JJ  weiGHt FOUNDATION TYPES: A, B,C, & D
,’._‘.ﬁ SIDE " [ = =" e — T FOUNDATION TYPE:A REINFORCED CONCRETE PAD OR ROADWAY
Py PANELS TN E* MONORAIL MONORAIL MONORAIL d: FOUNDATION: 6" MINIMUM DEPTH (P.C.C.)
4 prm—— o = = —= b\ ANCHORAGE: 7" STUDS EMBEDDED 5 "2 - APPROVED ADHESIVE
5¥ REINFORCED CONCRETE FOUNDATION PAD _| 6 \ FOUNDATION TYPE:B ASPHALT OVER P.C.C.
s'é ELEVATION VIEW T FINISHED GRADE FOUNDATION: 3" MIN. (A.C.) OVER 3" MIN. (P.C.C.)
g2 LEFT SIDE ANCHORAGE: 18" THREADED ROD EMBEDDED 16 '/;" - APPROVED ADHESIVE
3z 36 FOUNDATION TYPE:C ASPHALT OVER SUBBASE
@ ANCHOR BACKUP ASSEMBLY TYPES FOR SYSTEM TRANSITIONS FOUNDATION: 6" MIN. (A.C.) OVER 6" MIN. (C.S.)
g BLOCK ANCHORAGE: 18" THREADED ROD EMBEDDED 16 '/2” - APPROVED ADHESIVE
22 coNCRETE /scc GENERAL NOTE 10 FOR CLEARANCE LIMITATIONS COUNOATON TYPED  ASPrALT ONLY
g ! 48" | SAFETY BARRIER 4 FOUNDATION: 8" MIN. (A.C.)
2. NOTES: ANCHORAGE: 18" THREADED ROD EMBEDDED 16 '/;" - APPROVED ADHESIVE
'-§ CONTACT THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR SYSTEM TRANSITIONS TYPES KEY:
&5 CONCRETE PAD AND ANCHOR BLOCK INSTALLATION REQUIREMENTS. 1 | QUAD-BEAM TO CONCRETE SAFETY BARRIER ASPHALT CONCRETE (A.C.)
v,9 COMPACTED SUBBASE (C.S.)
3§.. A MANUFACTURER'S ORAWNG PACKAGE UNIQUE AND SPECIIC FOR THE 2 |QUAD-BEAM TO CONCRETE BRIDGE RAL PORTLAND CEMENT CONCRETE (P.C.C.)
§.‘-!§ ?gé\o?g:go oﬁ%fc.?& éé?.ﬁ‘fv N'Rco:?scsN ?o;‘ r°|-:M m'ﬁi.‘s.rf& ve:[‘f BE 3 |QUAD-BEAM TO CONCRETE END SHOE NOTE: SEE TRINITY'S PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR THE APPROVED ADHESIVE.
PROVIDED BY THE MANUFACTURER TO THE ENGINEER AND INSTALLER. 4 |QUAD-BEAM TO THRIE-BEAM RAL IF THE UNIT IS ANCHORED TO ASPHALTIC CONCRETE,IT SHOULD BE RELOCATED TO
FRESH, UNDISTURBED ASPHALT AND RE-ANCHORED AFTER EACH IMPACT TO ENSURE
5 |QUAD-BEAM TO W-BEAM RAL .
6" REINFORCED CONCRETE PAD REQUIRES THE INSTALLATION OF AN ADEQUATE FUTURE PERFORMANCE.
ANCHOR BLOCK AS SHOWN ON THE MANUFACTURER'S DRAWING PACKAGE. NOTE: TENSION STRUT BACKUP MAY BE USED IN CONSTRUCTION ZONES ON ASPHALT CONCRETE
8" NON-REINFORCED CONCRETE PAD MAY NOT REQUIRE AN ANCHOR BLOCK, TRANSITION ASSEMBLIES FOR THE | e (AC.) FOR TEMPORARY USE ONLY.
F THE PAD IS INSTALLED AGAINST AN IMMOVABLE CONCRETE BACKUP. O e s L = poaizn
CONCRETE PAD AND ANCHOR BLOCK COMBINATIONS SHALL BE CONFIRMED y 4 ) Division
WITH THE MANUFACTURER BASED UPON SITE SPECIFIC DATA (SSD). ALL POSTS W6X8.5/9 I-BEAMS (78" LONG). Texas Department of Transportation
NOTE: TRINITY HIGHWAY
THE QUADGUARD ELITE MIO 8-BAY, 24" WIDE - NARROW SYSTEM AB
TESTED TO MASH TEST LEVEL 3. ENERGY SORPTION
’c‘glﬁii;r THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR QUADGUARD ELITE M10
TL-3 MODEL # | OM10024E CYLINDER TYPES IN BAYS
THE CORRECT BACKUP ASSEMBLY AND TRANSITION PANELS OR SIDE (MASH TL-3)
BAYS 8 TYPE-ME3 | TYPE-ME2 | TYPE-ME1 | TYPE-QEN PANELS USED FOR STANDARD AND BI-DIRECTIONAL INSTALLATIONS:
OIAPHRAGNS 5 5 ; ; ’ AT DIVIDED-HIGHWAY MEDIANS OR UNDIVIDED ROADWAYS WHERE THE I 1
4 SYSTEM IS EXPOSED TO IMPACTS FROM ONE OR TWO DIFFERENT -
e e — — © CONCRETE_BACKUP DRECTIONS oF TRAPFIC FLOM. QGELITE(M10)(N)-20
FILE:  agelitemi0n20.dgn DN:TxDOT  [CK:KM  [DW:V/P [cx: AG
NOTE: ©TxDOT: NOVEMBER 2020 CONT [sECT Jo8 HIGHWAY
o QUADGUARD ELITE MI0 SYSTEM AND IS NOT INTENDED = ONTY ST
'g': TO REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. |LOW MAINTENANCE o0 HARRIS ==
[T
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Note :Diomond remnonts on cut graling
edge of wolkwoy end sholibe lrimmed Steel expanded metal graling. Weight = 4 '/a* (opprox) per sq ft s
e flush, or sharp edges removed by grinding. ..« | US.Gypsum Grate-X or Steelcrete Walkwoy Mesh
: : or U.S. Gypsum Grip Strut Sofety Grating or opproved equol.
Face of
sign e tpﬂq wgv lof
Weld diomond ends ( iomonds to
on 3 slides ot T \ be perpendiculor ~_ 2" x 12" x ¥e"
6" mox intervals X to the L struttTyp)
2. Nol required for Grip 2" 55 k| 12~
85 Strut Sofety Groting. = & =]
o2 fan |' — "
>8 Top roil — %\ -z T
82, I 1 - — ’ l ! ! I
5= @ Lower roil
E}_s: ' i Shop graling joint A : !Mel ISM[AY PI AN i i
zg g i (0} :;g?ef;orggggswf;; continuous i “C" or "D" section is olwoys ploced ot the extreme
L28 Typicol direction of . c very right end of wolkwoy when facing the sign message.
] §; i glg'_ dowln lo:' each | " bond. Butt weld sides of Grip Strut. I Allother sections ore “A" or "B".
s oS hondr ail section
5 fsect = 0 ) — 2 )
ce?® I . I | |
| " - " I |
gEt 1R "‘2 - ‘,7"’ o Az i | 29" min | | GENERAL NOTES
H " x 2" x /a" L (Typ) [ [¢This s f | (This si f h
g§§ ! F ¢ I en's s:;jset)o | nls il ! ' Design conforms to 1994 AASHTO Stondord Specificotions for
§.05 y P ony post) | 9
S5 . <5 o 1 oy 3. ron \ Structurol Supports for Highwoy Signs, Lumingires ond
88" T " S | { | | Traffic Signols ond Interim revisions thereto.
x= .1}<— To collopse roiling, — ¥ |
x-S N o .
2.8 .|  rolate Lolch "L" to ah Ca;' field splice ! ! Moteriols, fabrication, construction ond erection shall
Y 3ot I this postion 2" x 1" x ¥e" ik (See splice detail) C 3 x 4.10r Grip Strut conform lo Item 654, "Sign Wolkwoys™ ond with details,
.‘.§§ L strut(Typ) \ |I|. Sofety Graling dimensions, ond weld procedures shown herein.
>3 8 : o ¥ ——paoncean | |L———oaacenan OO Y e  RRREEEE aaaaanar TR e e T i s o
3%.8 . c‘)- o . << I @—Oﬁe—e a - c|> Structurol steel shollconform with ASTM A36. Bolts sholl
ges T T N , T hove hexogon heods ond nuls ond conform with ASTM A307. Stainless
$8° I I : 20'-0" min C-C See "U-Bolt deloil" I steelpipe bushings shall conform with ASTM A312 Grode TP304.
50 3'-6" mox | SW_ (10'-0" mox) of field splices ) 3'-6" mox | Stoinless steel woshers shollconform with ASTM A167 Type 3028B.
S
2 :2 - ! ' e 4'-6" bet i sections (Typ) I LR 1 on Allports, excepl stoinless steel shollbe golvonized ofter
° gg 2'-0 | X | etween rolsections °'yp ! X | Y fabrication per Ilem 445, "Golvonizing".
8 Sé ! Showing Left End of Wolkwoy | ! Showing Right End of Wolkwoy !
5§35 w ALKW AY ELEV AT|°N The stoinless steelbushings shallbe pressed in the rail
‘6'5% — — poslts ofter posts ore golvonized.
ieo 10'-0" Moximum spocing for Walkway, Lights ond Sign .
."_':"’ Support Brackel spacing, see sheels SL(MV), The wolkwoy ond roiling sholibe shop ossembled lo check
°3% ond SMD(2-4)EXTRUDED ALUMINUM for other Note: Eliminate C 3 x 4.1 when Grip Strut fabricotion.
eed limitotions lo spocing. Safety Graling is used. All other
5S§§ deloilz ond rn%leriols opply unless
32 M ® otherwise noted.
2 22 ALTERNATE
£3 i I If locki
8 £ oo vﬁ:%“n%n"-'n‘iéffoﬁii ingerls’
in i liot i i
rTu% gﬁa"ig‘:’:e'? |;§'|us.° costelloted Pipe sleeve shollbe seomless stainless
steel g-gg.zschgd;le 40, vglh 0.8'40; 0.D.
: '%6.. Dio hole in post ongle on_t_j 0. I.' . Reom I_. . to slip-fit
o 8°ciiing for 5" Dio M.B. %"Dia golvonized mochine bolt.
with coslellated nut & cotter 6 Yy 1"
pin. Ploce one stoinless steel y 3 Dz % Press-fit
wosher between rototing members. " 6" Dio /2" Roil .
. Alother washers shollbe = /nole | [— Y post "
N golvonized stondord medium. rd — Rod ~
) y ' ’ = A B - o
" x Hg" Clip L - g.ol. = %" Yy ; _l_ N 5_]_ »
— - d V" R 4 "
Pipe sleeve ond % Dfo M.B. with %. >~ /4" Rod | .‘.. 1"
costeliated nut, colter pin,2 stain- Tlhlfk 2y 2 Y ()
less sleel washers and one stondord plote /3 PIPE SLEEVE DETAIL %"= Ve
medium washer. A slainless steel . - Thick
& ™" Dio i wosher shallbe equol thickness LATCH"L B plote
6, & to o stondord medium washer, ond Plote"R" : 1w oupye
holes in L | > [shollbe ploced ot each end. 5 Vo . N & "%g" Dio holes
for %" . Grind to " - SHEET 1 OF 2
Dio M8 21 D ; # Thick opprox. 2 PLATE"W"
et N - - = C 3 x 4.10r Grip Strut X i plote ——— “ Rod ® Traffic
< Sofety Groting 1 TN ) . s Operations
_ r : — B Plate B N ~~— : N PN '/a" Thick 4 Y- ) Division
i i \ Plote"f "Wt ~ » : | &= n plate . l Texas Department of Transportation Standard
S | | 2% Fill B T~ belween Plote"T" a‘ 134" m i 104 1Y% 2 Vo 1'%
Drill hole — r \_% R BT %" Rod 2 L"'io"Dio hole - A\ : /?.ﬁ
in post L for " Dio M.B.with hex. heod, hex. - € %" Dio hole ARG - hick
pgessflil on A J nut & 3 stondord medium woshers SECTION A-A Grind F.S. e FILL PLATE “F" i ] ‘( plote SIGN WALKWAY
pipe sieeve. to fit
RAILI POST TA post fillet | 1% %"Dio hole A [“45“ Dio hole AND
%" 2 Y T
After erection, odjust oll costellated nuts to remove only !<—Q % " Dio hole (Drill) PLATE"T HANDRA“.
excess play in rotation ports then lock in posilion with s
colter pins. Adjust nut on latch “"L" for free latch operation. PLATE"R S w w ( 1) 1 4
PLATE AND MISCELLANEOUS DETALS FILE swwi-14.dgn ov TxDOT ok TxDOT Jow:  TxDOT ok TxDOT
©TxDOT  April 2014 CONT [secT 408 HIGHWAY
. REVISIONS 6463/ 18| 001 SH249,etc.
Il.—‘ll-l DIST COUNTY SHEET NO.
g : HOU HARRIS 54
B
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TxDOT for ony purpose wholsoever. TxDOT “ossumes no responsibilily for the conversion

The use of this stondord is governed by the “Texos Engineering Proctice Act”.
of this stondord lo other formols or for incorrect resulls or domoages resuiting from its use.

ond 2 lock washers

________ </
!/2"Dia boll with hex nuts, Q

U-BOLT AND CLAMP DETAIL

"dimension = 8'-0" mox. See toble for min dimension "X".
shollbe the some for ollsections in ony one wolkwoy.

"Y"dimension = 6" usual,but vorioble belween 6 ond
2'-0" lo oblaoin maoximum dimension for “X" in even inches.

TYPES OF HANDRAIL SECTION

e [ a4 o4 e e 28 T .2-8"
& e 1% |Bor 3 x ¥ x 1 Yy 10 | [ _] o e | ] 0
3 P k. o S 74
'§' f X "X "X
3 x| X e
: C 30 an “A"SECTION “B"SECTION
or Grip Strut n | .
Safety Grating Yi6" Dio holes for 5% Did M.B. hex. head, 6" &
hex. nut with 2 washers each to . g)_
ST SRS e £
FIELD SPLICE DETAIL 100 T rot |
(See WALKWAY ELEVATION for location sheet 1of 2)
[ S . B S G &
f I T
"C"SECTION "D"SECTION

SIGN WALKWAY

AND
HANDRAIL

SWW(1)-14

Foce of sign
&rp Steut

Hondr oil shown 2'-1" b.lo b. g REQUIRED NO.OF SECTIONS

& g i&,gﬁ!ﬁ’ sed 2'-0" Grating WALKWAY LENGTH Mo'wéﬁgnoﬁ( upn  |ugn  wpe upe
3 s 7'-6" to 12'-0" 1ot 5-0" ~ ~ 1 ~
8' '2 12'-6" to 20'-0" 2 ot 5-0" ~ ~ ~ 1
e = 20'-6" to 24'-6" 2 ot 6'-9" 1 ~ 1 ~
25'-0" to 32'-6" 3 ot 6'-0" ~ 1 1 -
33'-0" to 40'-6" 4 ot 6'-6" ~ 1 ~ 1
41-0" to 45'-0" 4 ol 7-4 /" 1 1 1 ~
45'-6" to 53'-0" 5 ot 6'-9" ~ 2 1 ~
53'-6" to 61'-0" 6 ot 7'-0" ~ 2 ~ 1
61-6" to 736" 7 ot 6-6" ~ 3 1 ~
74’-0" to 81-6" 8 ot 7°-3" ~ 3 ~ 1
82'-0" to 94'-0" 9 ot 6'-10" ~ 4 1 ~
.3 Y |t : |8 94'-6" to 102'-0" 10 ot 7-4" ~ 4 ~ 1
SE 102'-6" to 114'-6" 1ot 7'-0" ~ 5 1 -

l 115'-0" to 122'-6" 12 ot 7°-6" ~ 5 ~ 1 SHEET 2 OF 2
. S . ,
3:-7":2;3 f : Crimp R ||| ' % ' Oégrrag:rfggns
(inside) Crimp B f . A = I Texas Department of Transportation Stg;;ﬂgpd

FILES swwi-14.dgn on: TxDOT ek TxDOT Jow: TxDOT _[cx: TxDOT
©TxDOT April 2014 CONT _|sscr J08 HIGHWAY
. REVISIONS 6463 18] 001 SH249,etc.
I.A_.lu oist COUNTY SHEET NO.
g E HOU HARRIS 54A
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) L Limit of Poyment (Typ) .
. _ Mox Lengt'h . 30'-10" min",s 3% . i __ Po?elLenglh (Typ)' o RECOMMENDED USAGE @ @
(If Splice Joint is used, requires two Post Min eoch side) (If Splice Joint is used, requires two Post Min eoch side) ,
_r-o" 6" 5'-0" Usuol & Mox ) 10" | Dropoff
' ' 3 . Height/ Recommended Rail Options
@ ©I Post Spo (Typ) -— ¢ Post (: — Tye) —¢ Splice Joint @ 6" 1-0" | Core\:mi:)n P
I | I [
; I O O] © I <30 TY A TY B, TY C.or TY D
% ] , dropoff
g E f | = 30
> 1 nd [} 2 -

c & — |— '
i | reme | g:°;‘;:"é TY € or TY F
i i\ | i - Bike Path
£ T/ 0"
P -
§£ — X : € Hondroil
53 ] 1|
- ; | ' J) S [
8 i L\ J
- & Top of romp/ N
33 sidewalk I ?T R) - !

5 — ypP . ' .
& | 2020 - Sl | .
-93 ______________ Sidewolk o | o
3 ] idewol : ! Post @ &
29 Tt = I

s r -, | Yy . TT == T T T = B T f
&3 See "Typicol Post A M ___________ o ! op of Curb
Sg Bose Piote Detoil" - ( Yam @ _____ <13 | Top of
5 ELEVATION VIEW e~ - I ||,

§5 LEVATI VI
is
g (Shop Splices ond Splice Joints only shown on one Type for clority)
23 . - »[~——See "Section
Y . ol Rail Post
8% Limit of Poyment (Typ) Foundotions
8 z—7Z 22—z
._§_g 10" e . o T SECTION A-A SECTION B-B
&‘8 — = Mox LengtI'n * 3010 minus % — — — o?elLenglh ¢ yp)‘ - (Showing Hondrail ) TY A (Showing Hondrail ) TY B
g (If Splice Joint is used, requires two Post Min each side) (If Splice Joint is used, requires two Post Min eoch side)
£ r-o" 6" 5'-07 Usuol& Mox , 10"
H P T ' kT
§§ @ @ ost Spo (Typ) I—q. Post @— P —¢ Splice Joint @ e € Hondroil
Ss End of romp ————|Pickels qc\. ! N
g | | ® 0 E . 6) 1
% f T
£t i v i
Te |
H § Miter Joints — (I) :,
n
Dg .- B R — Picket G ? = .oz
€5 \— N & fo) o NS
$ > -- ? Post (6 | °~no
sﬁ —— " 2 O ala™
w8 -- e Iyp N Top of Gl
il —— ~ romp/ I .
° ) omp. o ©
3 § -- 0 sidewolk
8¢ T - |
ypP —
8 — © . of - —--L
w8 L] g
&= L -- -0 '* S 3 *
g ; ¢ T~ - _ Miter Joints A See "Section \ \ -
2 ,.é — ot Rail Post :
§,§ = Sidewok —  ———__ 1 - _ Foundations” —
See “TypicolPost ) CC _____________ 1 SECTION C-C SECTION D-D
Bose Plote Detoil” T p , | T T T ——— (Showing Hondrail ) TY C (Showing Hondrail ) TY D
opofromp/ | T T T-—=——___
sidewolk D o rmme——
C - SHEET 10F 3
v ¢ ELEVATION VIEW vo . —
(Shop Splices ond Splice Joints only shown on one Type for clarity) % D?vsils‘;ggn
I Texas Department of Transportation Standard
(D) Poralielto ground. ®) 2 Y2 Dio. Stondord Pipe (2.875" 0.D.,0.203" woll thickness).
See "Post Mount Detail” for crimping and trimming post to fit
@ One shop splice per ponelis permitted with minimum 85 percent penetrotion. Dio. of top rail. Provide holes os needed in post for golvonizing PEDESTRIAN HANDRAIL
The weld may be squore groove or single vee groove. Grind smooth. droinage ond venting. Plumb ollposts. DE T AlLS
@ Shop splice is permitled with minimum 85 percent penelration. @ See "Hondrail Fabrication Details” for Splice Joints.
The weld may be squore groove or single vee groove. Grind smooth. € %" Dio. Round Bor equol spocing ot 4 5" Mox. Plumb ollpickets
' e ' PRD-13
See Romp Delails located elsewhere in plons for romp slope ond dimensions.
@ Moximum romp slope willnot exceed 8.3 percent. Levellonding required @ When neede'd for accessibility (grode 5 percent) or os needed
for each 30" rise if grade exceeds 5 percent. for pedestrion sofely. FLE: prd13.dgn o TxDOT  [ck AM [ow-JTR  [cx:CGL
. Tx00T D ber 2006 CONT |SECT 408 HIGHWAY
@ 12" Dio. Stondard Pipe (1.900" 0.D., 0.145" wo;thickness). Parallel to @ Not to be used on bridges. O s cer o S
Wi romp / sidewolk. Provide holes as needed in 1'/>" Dio. pipe for galvanizing keviseo MAY. 2013 (vP)
E';,‘ droinoge ond venling. @ See “"Generol Notes™ for anchor bolt information, :’Z’U :‘;‘:’;'S S"s‘; No.
ow




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

L L Limit of Poyment (Typ) . ,\' @ ,\'
Mox Length = 30'-10" minus 3" L PanelLength (Typ) L ¢ Hondr oil 0
(If Splice Joint is used, requires two Posl Min eoch side) (If Splice Joint is used, requires two Post Min eoch side) \
1-0" 6" 5‘/0, Usuol& Mox ) 10" f— s —1
P T ! T N
@ @ ost Spo (Typ) —r—q. Post @—.( yp) F—¢ Splice Joint @ T = ASQQ "Post (o) t
End of romp ———IPickets || €\. B | ' | | @ @ Mount DetoilS" i
| | X | w| =] : (e} | zZ| :
: T | [ : 2 F| i — Picket . D
§ DS i S LROS R N AR (R o S
R | ! | K § ° T @— "
§§ Miter Joints i — | ; | i " g & l:ost f o 2 | &
. : op o R
s » . -- = | ' X rorﬁp/ o g =
3] | -- | o sidewolk nl o
i.: | — | - ] PN
™
T | ] | o
2 | ] = :El | LA D
= ! \—— x | X . .
% | . 0 ( <+ S See “Seclion <
= g Typ>T®\ \ — K h - ot Rail Post
Fag 60° ' - " | | F oundations™
5 — !
& ] [T SECTION E-E SECTION F-F
.._,3 __ [ i Miter Joints (Showing Hondrail ) TY E (Showing Hondrail ) TY F
iz £l =
5‘5 Sidewalk - __ |
L 1 et () S AR e S
- ! T T T T T — e
°s See "TypicalPost | [ T T T oAb - Post (6)—C)T
-E‘; Bose Plote Detoil" T - -
3s e~ © A
3 G Sidewoalk Ya
23 TY E C/’
e ELEVATION VIEW
<2 % (Shop Splices and Splice Joints only shown on one Type for clority)
£ 60° 60°
;6’: SECTION G-G
8'3 . Limit of Poyment (Typ) L (Showing Handr ail Termination)
T W
'g.! Mox PaonelLength = 31-0 '/4" minus 3" . Mox PaonelLength = 31'-0 /4" minus ‘E,
U.'.; (If Splice Joint is used, requires two WollMounts Min each side) (If Splice Joinl is used, requires two WollMounts Min each side) See "Typicol Wall Mount Detoils™
T 6" | 5'-0" Usuol & Mox ) 10" 6" ¢ . @
Eg s 1._(1“ Wall Mount Spo (Typ) ! € WollMounts FTyp) | . € WollMounts Hondr oi
L : , X ! - ¢ . . See “Hondroil F gbricotion Detoils™ - J__-
§§ @ @ End of | | | Splice Joint | for HondroilEnd Cops.
22 | romp Typ | ' | r-0" 4 e
1 ] | | Handr ail @ i ! i End of @ | @ ,L_'L ..
% X romp —— ' ' .
é > (] | ! ! X P | | YA .b .
.!% | | | 1 : LN N 3-0 "
v§ m | | > | Concrete
¥ | | ! ! - F—Wal
§° See “View I-I" for \\ | | R
ée Handr oil Terminotion ® Conc Woll 3R (Typ) .
ool 5 v e |/ B
gg._ z See "Typicol WollMount Detoils™ X Hondroil @ >, 5 L
S . A Top of romp/sidewolk
§ 23 Sidewolk \\ VIEW I-1
Top of romp/sidewalk \\ (Showing Handr il Termination) SECTION H-H
\ (Showing Hondrail ) TY W
6~ [
@ Sidewalk ] SHEET 2 OF 3
=t Design
ivision
ELEVATION VIEW I Texas Department of Transportation Standard
@ Parallel to ground.
@ One shop splice per ponelis permitled with minimum 85 percent penetration. PE DESTR'AN HANDRA".
The weld may be squore groove or single vee groove. Grind smooth. @ 2 V4 Dio. S o (2.875" O.0.. 0.203 ,
/>" Dio. Stondord Pipe (2. " 0.D., 0. " woll thickness).
@ Shop splice is permitted with minimum 85 percent penetration. See "Post Mount Detail" for crimping aond trimming post to fit DE TA"—S
The weld may be squore groove or single vee groove. Grind smooth. Dio. of top roil. Provide holes os needed in post for golvonizing
drainage ond venting. Plumb all posts.
@ See Romp Detoils located elsewhere in plons for romp slope ond dimensions. PRD- 13
Moximum romp slope willnot exceed 8.3 percent. Levellonding required @ See "Hondroil Fobricotion Detoils" for Splice Joints.
for each 30" rise if grade exceeds 5 percent.
€ %" Dio. Round Bor equolspacing ot 4 /2" Mox. Plumb oll pickets. FLE: prdi3.dgn on TADOT ek A [ow-JTR Ok CGL
@ 1'/>" Dio. Stondord Pipe (1.900" 0.D., 0.145" woll thickness). Porollel to ©TxDOT December 2006 conT [sect 408 HGHWAY
. romp / sidewalk. Provide holes as needed in 1'/2" Dio. pipe for golvanizing @ See "GeneralNotes" for onchor bolt information. REVISIONS 6463| 18 001 SH249,etc.
=g droinoge ond venting. FEVISED MAY, 2013 (VP) oisT COUNTY SHEET NO.
p-¥rd Hou HARRIS 55A




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

1Y/>" Dio. Stondord Pipe 4" . 4" R /o Dio. Stondord Pipe // \_\ 7 T \
(1.900" 0.0., 0.145" [ | (1.900" 0.0.,0.445* | _ _ _ _ _ _ _ _ _ _ _ _ _ _______4 e _________ . | 1" Mox IB
waoll thickness) - Sleeve Member ~ Yo _Splice woll thickness) |; - - - T - 3 1 T Y Yy — a_— — — — — — i — — — — \/FY conhnu\ous /,/ \ | /’ §§
Yo" Di i N AN \——J R
" ! /2.. Dio MT P-ge Post at point S Romp ol = ~_- )2 wlo
¥e" End Cop Plate (1.5* 0.D.,0.120 of tangent _ 8|8 N F3k
(ASTM-A36) woll thickness) Y Londing 4l ll A e L")
. i — 5
See View 2 nY S Romp & i Romp Londing
}y“ / z 2
. 7]
$ |
> J——
s — — i ing 5'-0" Post Spacing 5'-0" Mox
§§- | 7 RAMP_INTERSECTION Pos! Spocing 50" Mox pocte
§' i'—Q 3% Dia. drain hole X /4" Dia Pin. Drive fit pin in pre-drilled MULTI-LEVEL RAMP SINGLE-LEVEL RAMP
8= located ot bottom of pipe. € Splice — hole in bottom of Sleeve Member.
g PLAN SHOWING RAIL AT RAMP CONDITIONS
2% G AT _TYPE W _HANDRAL END CAPS AT _SPLICE JOINTS
&g
2‘3' HANDRAIL FABRICATION DETAILS GENERAL NOTES
: - € Epoxy Anchor Bolts Designed according to ADAAG, Texos Accessibility Stondards, Uniform Building
g o ton Sia (5" Embedment) (1 — i—i— Code, ond AASHTO LRFD Specificotions.
5 edestrion Side [ Top of Curb —— ' Hondrail anchorage detoils shown on this stondord may require, modification
2z . 3 Yy 3 Y, . I o | | for select structure types. See oppropriate delails elsewhere in plons
L] 4 Yy Bolt Embedment I & Hondrail 1/ D-obs:o;dord | ' ——Top of , for these modifications.
ow Pipe (1.900" 0.D. 0.145" woll !
E? 1Y2" ! tlll?ckness) ond L 3" x 1%" ' ! romp/ (I Pipe willconform to ASTM-A53 Grade B or A500 Grode B. Steelplotes ond
b 2 Ya" 2 Ya" Hex Nut | Bor(ASTM-A36) | sidewalk ' steelbors willconform to ASTM-A36. Mechanical tubing (MT) will conform
-3 134¢ o | (ASTM-A563) . or | . | @)’05( to ASTM A513 Grode 1015 or higher. Golvonize oll steel components except
29 BoI:GHc:;::s | 1 Wosher — | Post O i E"'S";'g \ ) 2" Bolt reinforcing steelunless noled otherwise.
> % s e T el romp.
gt [ (Typd € Epoxy Anchor : e sidewalk Inl Projection Concrete for foundations willbe in accordance with Item 531 "Sidewalks".
s* 1 Lo ) Iral reinforcing 11 {Typ) Alireinforcing steelmust be Grade 60. Bor lops, where required, willbe
g} Bolts (Typ) Q )- — - 7T I os follows: Uncooted ~ *4 = 1'-5" Epoxy cooted ~ *4 - 2'-1"
£ (Tye | - 2" Bolt @-' ‘ol _— f f
- u g "Min. 4 Y~ When the plons require painted steel, follow the requirements for painling
5 I e F-—Rh+- -|_\@ — (I H Typ |3 % /a golvonized steelin Item 446, “Cleoning ond Pointing Steel”. Sleeve Members
g 2\ o Y% < ! Projection | . Curb (Typ)  yiireceive galvonizotion ond only gel field pointed ofter instollotion
25 4V 1 _ foE_ Bar(ASTM-A36) u N - — - — -L— -4 (Typ) Py — 2" unless directed otherwise by Engineer.
53 V" ol ] m o —1"R — (Typ) T [Typ) Epoxy Anchor bolts for wollmount ond post bose plate wilbe %" Dio.
f'é' 2| RN ; Typ — (i iy € %( A;TM./i_:,gor ASTM A36 threoded rods with one hex nut and one hordened Steel wosher ot
Lo '/a IC] uem S(=3) ®_|/ each bolt. %" Dio. threoded rod embedment depth for wollmounts is 3 Yo
%o € 3% x1%" | \_% Bose Plole Wall _/’ Bors De4) | J and embedment depth for post bose plote is 5",
i§ Bor(ASTM-A36) l'/l " (ASTM-A36) I ors Embed threaoded rods inlo concrete with o Type li(Closs C) epoxy meeting
£2 2 O %" x 14" Bor 12" 12" the requirements of DMS-6100, “Epoxies and Adhesives”. Mix ond dispense
;" 15" 1" %" Bose Plate 7] (ASTM-A36) adhesive with the monufacturer’s static mixing nozzle/dual cortridge system.
.&.E (ASTM-A36) L 11/, Bolt WITHOUT CURB WITH CURB Core drillholes (percussion drilling not permitted).
S < [0 Projection (Typ) . .
w’'g At the contraclor's oplion the post bose plate onchor bolls moy be
8s SECHON—‘H SECTION AT RAL POST FOUNDATIONS cosl with the Romp/Sidewolk (See Cost-in-Place Anchor Bolt Op{ions).
o @ (Anchor Bolts not shown for clority) SECTION AT WALL MOUNT
re Optionol cost-in-ploce onchor bolts willbe 3" Dio ASTM A307 Grode A bolls
&8 (or A36 threoded rods with one lack welded hex nut each) with one hex nut
ze TYPICAL WALL MOUNT DETAIS € %" Dio. Hex Head Anchor Boll (ASTM-A307) or 2+ Nin gnﬂ one hOége‘ned ste(e:)woshe:' ::t eoch bolt. Embedment depth of cost-in-place
2 Threoded Rod (ASTM-A36) with one Hordened Steel . olt willbe or post bose plale.
3 Wosher placed under Hex Nut. One odditional Hex / Threod Length . ibe | ¢
g—i Nut willbe furnished for each Threaded Rod. O oy wonor other surfoce odjocent o them willbe [ree of any
P -
S e . - " . > l it sh i he Engi | th i ted. F d
2 @ 1!/>" Dio. Stondord Pipe (1.900" 0.D., 0.145" woll thickness). Porallel to romp/sidewolk. Submit shop drawings to the Engineer unless otherwise noted. For curve
2 . B "N . . . . . hondr ail opplications, fabricale thé hondrail lo the curve if radius is less
g% Provide holes os needed in 12" Dio. pipe for golvanizing droinage and venting. ! ! f 10" thon 600 Tt. Shop drowings ore required when roilis fobricoted to the curve.
4 Tack " . . , .
Eo @ 2 '/>" Dio. Stondord Pipe (2.875" 0.D., 0.203" wall thickness). Plumb ollposts. See "Post Mount ! Weld ! 8"Embed For all h:‘mdroils. ereclion d(ov:t-nl srwill be submitted to the Engineer for
w < Detoil” for crimping ond trimming post to fit the diomenter of top roil. Provide holes os needed in post |- opprovollo ensure proper installotion.
gg for golvonizing droinage ond venting. ) Drowings will show handrailmount locotions with bolts setling, spocing, romp
&3 Flush or Y™ Mox slope, and/or splice joint locations, ond hondrail lengths with identification
!§f @ See "GenerolNotes™ for anchor bolt information. CAST-IN-PLACE @ showing where eoch hondrailgoes on the layout.
3 28 ANCHOR BOLT OPTIONS Poyment for concrete sidewolks or curb romps willbe poid for in occordonce
§...: @ Bors S(=3) spoced ot 12" Mox (Spaced 3" from oulside edge of overalllength of Ramp/Sidewalk). with Item 531 "Sidewolks".
(Used for Post Bose Plate only) . . . L, L.
. . . Payment for allitems shown is to be included in unil price bid in occordonce
@ Provide 1'/>" end cover lo Bors D(®4) from outside edge of overalllength of Romp/Sidewalk. with Item 450 “Railing” of the type specified.
Allexposed edges willbe rounded or chomfered lo opproximately '/g" by grinding.
2y, SHEET 3 OF 3
8“ ®
" 3% —af Desi;
. . 3% 3 % € 2 '/»" Dio. Stondord Pipe D
4 | 1'a | 14" (2.875" 0.D.,0.203" wall thickness) I Texas Department of Transportation Standard
(Typ) | (Typ) X (Typ) ond € ¥%x 15" Bor (ASTM-A36). Pedestrion Side
— I '
. Hondr oil
| R N P TN PEDESTRIAN HANDRAIL
olt Hole f+py——-—-—-—-
Vories 7'/ [ —— - W,
i ~N o o s DETALS
(o) A y
i
BARS S (*3) %16 Dio. J \e,—7<1yp PRD-13
—_— Bolt Hole /a € % x1%"
Bor(ASTM-A36) '
13, " —— o> FILE: prdi3.dgn on: TxDOT  [ex: M [ow:JTR cx: COL
j/‘D?:)%I Ml'lot;:e I/Z(ABs?rsMe g%t)e Bor(ASTM-A36) ©TxD0T  December 2006 CONT |SECT JoB HIGHWAY
" ELEVATION REVISIONS
o POST MOUNT DETALLS - REVISED MAY, 2013 (VP) 6:;3 8 cg?r:rv SHNQ::; o
29 TYPICAL POST BASE PLATE DETAI :
2z HOU HARRIS 558
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System Length (See Table)

18"

DATE:
FILE

MONORAIL ASSEMBLY DETAIL

(See the monufaclurer's shop drawings
for monorailhardware installation.)

Effective Length (See Table)
1 1
.
<
¥ ] Varies f (22| Vories with
-° % SyStem Type o) o ® o 0 o) o o o 0 o) o o) E SYStem Type
20
Sg.
8!
27
“E T T
:..55
i
£
'-‘-égg Pod Length (See Toble)
ge¢
gid PLAN VIEW
sge
288 . <nm'nc
.5'58 /_ Side Morker Plostic Wrop
822
&3
s E: . 1 1 [I/ 1
D°U . "
3o 42 y 38" 46
€83 . "
¢
acf —_— - :
28§
T /
w5s ELEVATION VIEW \ .
£ ° See moanufocturer's shop Concrete Pad 8
%20 drowings for detoils of
E;g Steel Backup option.
i 883
€w 24"
o=
g £3
% RailLength (See Table)
Vories =9 | - - F9 [ 9 [ 953 S = 3
— = — —7r3——1—-¢
System Type b:db:d?h:d b:dtdb:dtdb:di:db:dtdb:dj
g T Monor ail \—Monoro End Cop
Steel Bockup
(Option) 'M
Note: Monoroil & Backup
f must be straight
Concrete Backup within one half inch. TRAFFIC
(Option) -
[ N s
ermitted Construction
Joint
 e— _4<<F=F==;=F$=F==$:F 4-+__qh_q-+_iq._q-+ﬂ-+__4-+__4h_4-ﬂ=;____1
Y/ Concrete / 12" ELEVATION VIEW
<+ Anchor — —J.. ——F

GENERAL NOTES

1. For specific information regording installotion ond technical

guidance of the system, contoct: Trinity Highway - Energy Absorption
ot 1(888)323-6374. 70 W. Madison St. Suite 2350. Chicogo, IL 60602

2. The nose of the REACT 350 sholibe clod wilth o plostic wrop
with stondord delineation odhered to the wrop ond shollhave o
series of side morker reflectors on both sides of the unil.

See sile plon views for morker ond plostic wraop color orientation.

3. For bi-direclionol traffic, oppropriote traonsition detoils will
be os shown on the monufacturer's shop drowings.

4. Detoils of components for the REACT(W) ond backups ond reinforcing

detoils willbe shown on the monufacturer's shop drowings
furnished to the Engineer.

5. 1f the cross-slope vories more thon 27 over the length of the
system, the concrete pod willrequire leveling. Moximum
permissible cross-slope is 8%.

6. The instoliotion oreo should be free from curbs, elevoted objects,
or depressions.

7. The REACT(W) system should be opproximotely porollel with the
borrier or C of merging borriers.

8. All steel components to be hot dipped golvanized except stokes,
drive spikes, threaded bolls in backup unit, ond wedge fittings
on cables.

WIDE REACT SYSTEMS

SYSTEM | BACKUP | TEST | SYSTEM | EFFECTIVE PAD
TYPE | WDOTH | LEVEL | LENGTH | LENGTH | LENGTH
-2 | g-10n 16°-3" 196"
w60 60 -3 | 30-10" 29°-3 326"
-2 | 1810 17-6" 19°-7"
96"
Wos -3 | 349" 3210 35'-6"
w0 | 120 -3 | 33-100 | 32-2n 356

(

See the moanufacturer's shop drawings for additional details.)

ANCHOR SYSTEM TYPE

mp-3® polyester onchoring system
with 7.5" studs, 5.5" embedment

FOUNDATION TYPES

Minimum 8" Reinforced concrete pod (Required
reinforcing sleel for concrele pod sholl
be shown on the monufocturer’'s shop drowings.

Minimum 8" Non-reinforced concrete roadway
(Meosuring ol least 12' wide by 50'long)

Minimum 7" Concrete deck structure, or
Minimum 6" Reinforced concrete roadway

=

I Texas Department of Transportation

Design
Division
Standard

TRINITY HIGHWAY
ENERGY ABSORPTION
CRASH CUSHION
(REACT 350 WIDE)

REACT(W)-16

FiLe: reactwiB.dgn on- TxDOT |CK: KM |ow:vP |c;<1 VP
©T1xDOT: October 2001 CONT [sect 08 HIGHWAY
REVISIONS 6463|18 001 SH 249 etc.
REVISED 03,2016 (VP) oIST COUNTY SHEET NO.
[LOW MAINTENANCE HoU HARRIS =




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

Effeclive Length (Vories) GENERAL NOTES

SYSTEM LENGTH: The number of (Stoges / "Sled Sections™) Vories with System Type ond Bockup Width
PAD LENGTH: Vories with System Type ond Bockup Width (See Wing Extension Taobles)

-

. For specific information regording installotion ond technicol
— guidance of the system, contact: Trinity Highway ot 1(888)323-6374.
2525 N. Stemmons Freewoy - Dollos, TX 75207

TRAFFIC FLOW

_ 2. Contact the company for: Custom widths from 31" up to 57" wide, and

Coble not shown on this transilion panels for bi-directional traffic applications.

side for clority purposes

£
k] 3. Details of components for the WideTRACC, Backups ond re-inforcing
I > % details willbe shown on the monufaclurer’s shop drowings furnished
EJ_E 1 0 €l to the Engineer.
K]
1 25| -~ 8|°
L = 5 2 82l 4. Concrete shollbe closs "S™" with o min. compressive strength
g‘ . 0 © 000000 > c 'g L] 4,000 p.s.i.
- g 0 606066 00 0 :.9 >o|8
° -~
-~ = N e ° § cw % 5.1f the cross-slope vories more thon 2% over the length of the system,
- 0 © 0 0 0 0 0 0 0 O — - O w -“ . | I. M . - ‘bl
s E A ) 5 the concrele pad willrequire leveling. Moximum permissible
B I:|— T\’ € wl el cross-slope 8Z%.
L3 \ ﬁ I ¥—1— ________________ 2 .g\ g T ;
2 0| @ Njc 6. The inslalliation area should be free from curbs, elevated objects,
I v H or depressions.
ol
0
2.7+ PLAN VIEW \ § g 7. The WideTRACC system should be opproximolely porollel with the
- < — ol borrier or C of merging borriers.
2

8. The Unit shown is flored on both sides, but con be flored on o single

IApprox.
12

Plostic TRAFFIC FLOW

Nosepiece —\

side ether left or right. The flares willeffect the length ond width
of the system. (See Wing Extension Tobles)

TxDOT for ony purpose wholsoever. TxDOT ossumes no responsibiily for the conversion

2
s g
3 -
28
808
Ses
o
£
; %
£83
S55 <
ers [ ~— :
3 — 3 " X - X - . Wide-TRACC - BILL OF MATERIAL
e : FAST [TRACC [SHORT
2ge < 3 B o o o B ° © TRACC TRACC DESCRIPTION
288 ° & PART = | OTY | OTY | OTY
s ,; °fe °l° °l° °l° °f° ° 25937A | | WIDEFASTRACC UNIT ASSEMBLY
<
382 e ‘—'—E'a—'—J—E'S—'T'—E'!—"—'—E'S—‘- ey 25939A 1 WIDETRACC UNIT ASSEMBLY
8ys AL— | 25997A 1 WIDESHORTRACC UNIT ASSEMBLY
2,38 -
o 3 ]'-6“ 1-.6" I-_s-- 1-6" I"G" 1"6" 1-_6-- "'6" r-6" 1-6" 1._6.. . 33'00 4 4 4 % LOCKWASHER
g k) Attochment ond tronsitions to other shopes, 4372C | & 4 4 54" FLATWASHER
¢ . slons 10 poh
S 2 Zz:-serosrero;:z;i;b?:d bi-directional troffic 245G 2 2 2 %“ DIA X 6" EXP. WEDGE ANCHOR
; ° 2-7" % ELEVATION VIEW (See monufocturer:s product monual), 65318 1 1 1 PLASTIC NOSEPIECE
23, ,——‘ Wide-FASTRACC WING EXTENSIONS .
5232 I_L_I Wide-FASTRACC EXTENSION 66688 | 4 4 4 REFLECTIVE SHEETING
. §g§ | . NUMBER OF WiOTH | SYSTEM | EFFECTIVE PART NUMBER ANCHOR HARDWARE (CONCRETE BASE)
¥, iv WING EXTENSIONS LENGTH | LENGTH (LEFT= / RIGHT=) 52048 | 72 | 50 | 18| %" DIA X 7-Yi" THD ANCHOR STUD
3"-:-5 i 0 (BAS;E UNIT) ;18 ggg 572 <590 43726 | 72 50 | 18 |5%" FLATWASHER
£3 2 85" | 307" 327" 339417 33942 33106 | 72 " LOCKWASHI
§‘ 5 3 2 50 |18 |9%" LOCKWASHER
.g" 3 92" | 3211 347101 33943 7 33944 "
Reinforced | z-8 1 99" [ 35~ | 372 33945 /7 33946 BACKUP SUPPORT OPTIONS 3361C | 72 | 50 | 18 | %" HEX NUT
Concrete Pad : “’D_:' g_;:' :')'“ 39.'-6'.'. ..g.. :9 ; ..3348 SQUARE CONCRETE BACKUP 52068 6 4 2 Adhesive, HiltiHit HY-150
: o a2 | 44rg 33951733953 CONCRETE BARRIER (CT8) BACKUP ANCHOR HARDWARE _(ASPHALT BASE)
\ | | & 8 :74: A -5 :g:::: f:: . "225; SINGLE SLOPE CONCRETE BARRIERISSCB) 6380G | 72 | 50 | 18 |%"Dio x 18" Thd Anchor Stud
| = 10 141" 291 511 33957 7 33958 GUARDRAIL BACKUP (BASE-PLATED POST) 43726 | 72 | 50 | 18 |%" Flotwosher
9 %" is%“ 10- - CONSULT TRINITY SALES PERSON GUARDRAL BACKUP (DRIVEN POST) 33106 | 72 | 50 |18 | %" Lockwosher
| Wide-TRACC WING EXTENSIONS i TRANSITION OPTIONS 33616 | 72 50 | 18 [%" HEX NUT
e Epoxy Anchored NUMBER OF SYSTEM |EFFECTive | Wide-TRACC EXTENSION 52068 | 15 | 11 | 4 |ADHESIVE, HILTIHIT HY-150
2-0 P wiNG EXTENSIONS | WOTH | [ENGTH | LENGTH PART NUMBER VERTICAL WALL
| (%" Dio. Hordware) SR e (LEFT= / RIGHT=) MODIFIED (CTB) TO VERTICAL WALL ANCHOR HARDWARE (OPTIONAL ITEMS, AS NEEDED)
40" 0 (BASE UNIT) e s—— — CONCRETE BARRIER (CTB) 52078 | /R | A/R | A/R | NOZZLE MIXERHILTIHIT HY-150
| | 2 " ¢5:'8“ 2 :'8“ .;39“’/ 3?94‘. GUARDRAIL (W-BEAM) 52088 | A/R | A/R | A/R | EXT.TUBE MIXERHILTIHIT HY-150
PAD FLARE WIDTH VARES WITH SYSTEM LENGTH 3 O ————— 33343 / 33941 CUARDRAL (THRE-BEA 52058 | A/R | A/R | A/R | DISPENSER GUNHILTIHIT HY-150
= Ioa" an 33947 7 3 A/R |A/R 16"
SECTION A-A & 5 35 8 :;. 8 ~§~ 1; f ~§3‘5 FOR BI-DIRECTIONAL TRANSITION PANEL DETALS 52096 | A/R R ORILL BIT, 6", HILTISOS
- 106" 37-4" 3‘9-_4-- 535.: 517 3 Qg.: (SEE MANUFACTORER'S PRODUCT MANUAL).
8 n3- 39'-8" 41-8" 33953 / 33954 BACKUP AND TRANSITION TYPES ARE SHOWN ELSEWHERE ON ; Design
9 120" 42 44’ 3955 / 33956 THE PLANS, (L.E. ATTENUATOR LOCATION DETALS OR IN . Division
TYPE TEST 10 12 44°-3" 46"-4" 33957 / 33958 THE GENERAL NOTES). l Texas Department of Transportation Standard
10- CONSULT TRINITY SALES PERSON
(WIDE) LEVEL
Wide-SHORTRACC WING EXTENSIONS TRINITY HIGHWAY
FASTRACC Wide-SHORTRACC EXTENSION FOUNDATION OPTIONS
(4 Stage 70 NUMBER OF WDTH | SYSTEM | EFFECTIVE PART NUMBER -
System) WING EXTENSIONS LENGTH LENGTH (LEFT® 7 RIGHT*) 6" REINFORCED CONCRETE CRASH CUSHION
IRACC 0 (BASE UNIT) 39" | 15 17" s550 8" UNREINFORCED CONCRETE
1 a6~ | 17-a" 19-4" 339
(3 Stoge -3 2 53 [ 18-9" 566" 339417 33942 3" MIN. ASPHALT OVER 3" MIN. CONCRETE (WIDE UNIT)
System) 3 0| 21" 251" 33943 7 33044
2 535 T 33045 7 3304 6" ASPHALT OVER 6" COMPACT SUBBASE TRA W) 1
2 Stoge _ | T2 E S L 33947 7 33048 g CC(W)-16
S ste?n) - 7 ‘,0._4.. 324" 339517 33952 FLE: traccwlB.dgn on: TXDOT  [o: KM [ow: VP cK: VP
d 4 32'-7" 34°-7" 3305 / .3§54 FOR STEEL PLACEMENT IN CONCRETE FOUNDATIONS, ©TxDOT February 2006 CONT |SECT Jo8 HIGHWAY
8 ok 32-70 ST Sos 33058 (SEE MANUFACTURER'S PRODUCT MANUAL). e
o NOTE: Ihe Stoge_ Syitem refers to number o'f replaceoble o 108" ’;_:3__ 33_:3__ 3 - rewsEo 66, 2018 tups 6463 | 18 001 SH 249 etc.
.g_:; sled seclions™ thot could be reploced independently. 10+ 3 T TRNTY SALES PE REUSABLE REVISED 03, 2016 (VP) :-CS)L H::zg sne;rs No.




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

REFLECTOR UNIT SIZES FOR DELINEATORS
TO D & OM DESCRIPTIVE CODES
AND OBJECT MARKERS DELINEATORS
I 4
3 “ NUMBER OF REFLECTORS
e 4 3" S = Single
<> |<_>| le—> [ D = Double
= [l _ COLOR OF REFLECTORS
7 ~ J o : '
R R z H : < : = Yel
| 2 = 'n ﬁ%;{ * ] Ve yviesx R - Red
DEVICE X . N = . 4 == =y = .
~§ : : . DEVICE : :, : REFLECTOR UNIT SZE
gg - ™~ i ° X b lor 2
52 5 . Vi . : ° - TYPE OF POST OR DELINEATOR
> - b ° WC = Wing ChonnelPost
8: ) <——>] ° ° YFLX * Yellow Flexible Post
85 @ o WFLX = While Flexible Post
5 5 BRF - Borrier Reflector
- "
27 TYPE OF MOUNT
€ 5 . GND - Embedded (drivoble or set in concrete)
=-§= 1-Size 2 rgflector 1-Size 1reflector 2-Size 2 reflector 2-Size 1reflector CTB = Concrele Borrier Mount
< 8o unit unit units units GF1or GF2 = Guord Fence Altochment
8 §§ SHEETING Yellow, White or Red Type B or C reflective sheeting SRF = Surfoce Mount
Loz
§8§ 1. Size 1ond 4 - Direct opplied reflective sheeting for use on flexible SHEETING Yellow, White or Red Type B or C Reflective Sheeting ofRimd
e post (fix). B1- Bi-Directionol
f; £ NOTE ) . POST TYPE we YFLX, WFLX we YFLX, WFLX BR + Bi-Dieclionol with red on bock
H § 2. Size 2 ond 3 - For use on wing channel (wc) post only. Use opproved
.28\., melal, plostic or fibergloss backplote with 17/64" mounting holes. MOUNT TYPE GND GND, SRF GND GND, SRF INSTL OM ASSM (OM-XX) (XXXX)XXX(XX)
ul.- 5 J—
8
822 OBJECT MARKERS TYPE OF OBJECT MARKER
2 .: o o Jo
-
s Type 1(OM-1) T (OM-2) Type 3 (OM-3) T 4 -4 NUMBER OF REFLECTORS OR DIRECTION
§§§ yP ype 2 (OM-2 yP ype (OM-4) X - ?-Si:eg relfleclor unilsrﬂype22 only)
2 Y+ 1-Si it )
583 OM-1 OM-2x OM-2Y oM-2Z OM-3L OM-3R OM-3C OM-4 7 - 3-Site Tor 1'Sibe 4 refiemtor X Type 2 ony)
.. L * Left Side (Type 3 Object Morker only)
s§ s 5 & L o LT & Selec ok oo
>Qw » . er (Type Jec! er only
%a; =0 =1 == 12~ TYPE OF POST
- n Sl 12" WC = Wing Chonnel Post
gsg %// _I N\ b e [ WFLX + While Flesile Post
857 =3 . 4] - N 4 TWT + Thin Wolled Tubing
2._§ $ z g X ~ i o~
eS| DEVICE ¥ R e Sl B TYPE OF MOUNT
23° 28 B N GND - Embedded (drivable)
s=2 2 - = ANA N b b b SRF = Surfoce Mount
2% Q 2 I o b " " WAS + Wedge Anchor Steel
-§8§ o~ WAP . Wedge Anchor Plostic
& g g ° ° DIRECTION
g 2t : : \ ) If Required
g e g Bi = Bi-Directionol
Se 3-Size 1reflector
e e 3-Size 2 reflector 1-Size 3 reflector units DEPARTMENTAL MATERIAL SPECIFICATIONS
i i 1-Size 4 refl
units vt or I'Size 4 reflector FLEXIBLE DELINEATOR & OBJECT MARKER POSTS | pvie_ 4400
I(EMBEDDED & SURFACE MOUNT TYPES)
R A i lic block fI .
SHEETING | Yellow-Type B of C Sheeting Yellow - Type B or C Sheeling terne eion  Type 8 0"9‘; E:e"%ezg:i;; Red -Type B gr C jpeeting SIGN FACE MATERIALS DMS-8300
POST TYPE TWT wC wC WFLX TWT TWT DELINEATORS, OBJECT MARKERS AND BARRIER DMS - 8600
MOUNT TYPE WAS, WAP GND GND GND, SRF WAS, WAP WAS, WAP REFLECTORS
BARRIER REFLECTORS (BRF) CHEVRONS ONE DIRECTION LARGE ARROW NOTE:
Delineator and object marker
GF1 GF2 cte substrates ond sign substrates
shollbe 0.080" Aluminum sign
blank to conform to ASTM B-209
Alloy 6061-T6 or opproved
DEVICE DEVICE olternative.
é@ Traffic
[ wi-6 I Division
" Texas Department of Transportation
DEVICE wi-8 X P P ! Standard
R— DELINEATOR &
18"x 24" R 30"x 36" 36" x 48" 48" x 24" 60" x 30"
SIZE (W x L) (Conventional) (C°3“',:':ts'§:?' (Expressway) (Freeway) SIZE (W x L) (Conventional) (Expresswoy & Freewoay) OBJECT MARKER
1. Borrier reflectors shollmeet the requirements
of DMS 8600. o - MATERIAL
2. Approved Borrier Reflectors ore listed on the
“Borrier Reflectors” Moteriol Producer List 1. CHEVRON (W1-8) signs ond ONE DIRECTION LARGE ARROW (W1-6) Signs
ot: www.lxdot.gov. shollbe instolled per Sign Mounting Detoils (SMD) Stondord D & OM(1) = 20
Sheets ond poid under Item 644 (SmallRoadside Sign Assemblies). . N ; ; ; ;
SHEETING Yellow, While, Red NOTE pad u 'de Sig ' ’C;mo ol Aigﬁnzw o DT [ex Tf:ﬂlw TXDOTHG.[:KAVTXDOT
: " Reflecive snesing sholiove o _ririmur B A o s et o o Jwsle || vawse
we NOTE dimension of 3 inches ond minimum surface the ONE DIRECTION LARGE ARROW (W1-6) 10-09 315 osT CONTY SHEET NoO.
p-¥rd orea of 9 squore inches. . 410 7-20 "oU pr——y »
20A




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB
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 GF1 GF2
— — Attached to
@ @ @ post or block
— — 1 — — - T i
BA BA Reflective (/1 X
Reflective moteriol %
S moateriol — — _ <
3 : % X « o 5
s g 9 I AR o| ¢
>8 Ground S @ l-‘s = & -} 5
g gs_ Line -\ E . E ? g ) -;
T 7 H s 43
2>+ b4 © °
="= S ©
§:§‘§ E § Post Post 27| 30"
LY 24 H ;
= gi ° (=
808 : & ’
[ o
g§§ - .
.?sg R CONCRETE TRAFFIC BARRIER (CTB)
(-] . ‘e ‘o,
S55 (@] - ‘ = _
S = = ° | | Ploce Borrier Reflector
§-’-‘§ § o — 12" Dio. on top or on side(s) of
2.8 H " CcTB.
z E : § : 3.5 17"
£ § g H ‘o Bose o .
g 2 °
o4 Stub H o AN 30/ == t
ges - = T T
3 o 1"
1T
Q
® =>'§ NOTES EMBEDDED SURFACE MOUNT STEEL PLASTIC
Vo
3.5
33 ) NOTES
-§.-§ . E(Tst;egdteignw::g C;:"":;;wgr 1. See “"Flexible Delineator and Object Marker Posts™”
9% P ption may u Moteriol Producer List for approved devices.
£30 Type 2 Object Morkers ond
350 Delineators only. 2. Install per monufocturer's recommendations. NOTE
B
=082 . Post length moy vary to meet field conditions. 1. Inslollper monufaclurer's recommendations.
¢ 88%| 2. 112 s/t steelper ASTM A 3 g y vory
w -
32 5: 1011 SS Gr. 50. or ASTM A499. 4. When using yellow delinegtors with flexible posts CENERAL NOTES
8' £ to seporote opposing direction of trovel, such os 1. Ploce delineotors on o section of roodwoy ot o consistent
2 'g'é g:n;eenill?: or medion use, the flexible posts sholl distance from the edge of pavement.
2. Where o restriclion prevenls consistent plocement from the
TYPES L3, AND 4 OBJECT MARKERS| CHEVRONS AND ONE DIRECTION DELINEATORS AND TYPE 2 povement edge, ploce ;:eogf‘f:l;gssbzsénMOfkefs in line
1 I ucuon.
AND CHEVRONS LARGE ARROW SIGN OBJECT MARKERS
3. When Type 2 object morkers ond delineators are more than
8'-0" from the edge of the povement, it moy not be possible
to mointoin o height of opproximately 4'-0". If this is the
cose, place the obJect morker or delineator as close lo the
desired height as possible.
4. Instoll oll delineotors, object morkers ond borrier reflectors
in occordonce with the monufacturer's recommendation.
5. Borrier reflectors should be instolled o minimum of 18 inches
> obove the edge of the pavement surface.
‘é’ C.’ 6. Diogonal stripes on Type 3 object morkers shallslope down
‘g < toword the intended trovellone.
a Povement -
: : g surfoce ;’ : §2"’}Z£§
E’ Pavement # :Sr"f%'::“t Y I Texas Department of Transportation 5‘3;‘7,?,;;’;",
surface
DELINEATOR &
2 | INSTALLATION
R |
NOTE in front of object i
being morked -
Mounling ot 4 feet to the botlom Chevrons 30" x 36" ond lorger shollbe : D & OM(2)-20
of the chevron is permitted for mounted at a height of 7° to the bottom fLes dom2-20.dgn on: TXDOT  [ex: TXDOT [ow: TXDOT  [ex: TXDOT
chevrons that willnot exceed of the chevron. Chevron sign and ONE ©Tx00T _ August 2004 cont JsecT|  wos HGWAY
. o height of 6'-6" to the top of DIRE.C'"ON LARGE ARROW sign (W1-9T)shall See generalnotes 1,2 ond 3. REVISIONS 6463 18 001 SH249,ETC.
W the chevron (sizes 24" x 30" ond be inslolled per SMD stondord sheets ond 10-09 315 ot counT SHEET NO.
32 smoller) poid under item 644. 4-10 7-20 HOU HARRIS 60
208




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

MINIMUM WARNING DEVICES AT CURVES DELINEATOR AND OBJECT MARKER APPLICATION AND SPACING
WITH ADVISORY SPEEDS DELINEATOR AND CHEVRON
: CONDITION REQUIRED TREATMENT MINIMUM SPACING
2:‘9““ b)fs “’h'gh Curve Advisory Speed SPACING
visor pee
is less {hon Torn Curve WHEN DEGREE OF CURVE OR RADIUS IS KNOWN Frwy./Exp. Tangent RPMs S:: :M';er;estend FPM-series
standaerd sheets
Posted Speed (30 MPH or less) (35 MPH or more) FEET
Frwy./Exp. h
5 MPH & 10 MPH o RPMs o RPMs Degree rodvs [spocing Spocing Chevron rwy./Exp. Curve Single delineators on right side See delineator spacing table
of " . i
15 MPH & 20 MPH ® RPMs and One Direction e RPMs and Chevrons: or Cuve | of in “in Specing Single delineotors on ot least one 100 feet on romp tangents
>\.§ Lorge Arrow sign ® RPMs ond One Direction Lorge Curve Curve [Straightoway Curve Frwy/Exp.Ramp side of remp (should be on outside Use delineator spacing toble for
5% Arrow sign where geometric ry oA B of curves)isee Deterl 3 on D&OM(4N ramp curves (“straightwey spacing
¢ conditions or roadside 4730 o5 250 does not apply to ramp curves)
>3 obstacles prevent the 3 —
§§:’ instollotionpof chevrons. 2 2865 160 320 szz:lerotlon/Decelerotlon E:ulsl&eo;‘:::l);neetors (see Detail 3 100 feet (See Detail 3 on D & OM (4D
o
£5° I 3 1910 130 260 200
2:.'-.3 25 MPH & more ® RPMs ond Chevronsi or ® RPMs ond Chevrons 4 1433 110 220 160 Truck Escepe Ramp Single red delineators on both sides 50 feet
fi € ® RPMs ond One Direction 5 1146 100 200 160
] 2 Lorge Arrow sign where 6 955 ) 180 160 Bi-Directional Delineators when
8 geometric conditions or Br1dae Reil N undivided with one lane each
H -% roadside obstacles prevent 7 819 85 170 160 c;:'lcgreete?olnds:::tofr direction Equal spacing (100'mex) but
gge the installotion of 8 716 75 150 160 Beam Guord Fence Single Delineators when multiple not less than 3 delineators
L chevrons 9 637 75 150 120 lanes each direction
gE8 10 573 70 140 120
§ § SUGGESTED SPACING FOR DELINEATORS 1 p21 65 130 120 Concrete Traffic Barrier (CTB) Berrleri ref lrectors met.clhlng Equol spacing 100" mex
‘& or Steel Traffic Barrier the color of the edge line
S=3 ON HORIZONTAL CURVES 12 478 60 120 120
0w 13 441 |60 120 20
%2 Reflecto tch th 1 (
§",§ ONE DIRECTION 14 409 55 110 80 Coble Berrier of the e';;: el fg;':,agm ceble berrier post lup to
PE LARGE ARROW 15 382 55 110 80
£ ¢ SIGN 16 358 55 10 80 Divided highway - Object marker on Sequlresr reflective sge:tlcl; (p‘:,rl'z;nded
nt . tw
558 Cur ve Spacing 19 302 50 100 80 Guard Rail Terminus/Impact opproach end o Tupe 3 Object Morker (OM-30um
535 23 249 40 80 80 Head Undivided 2-lane highways - front of the terminal end
= Object marker on approach and
§.§5 §: 1'9581 30 35 60 70 20 40 degorture end i See D & OM (5)and D & OM (6)
aw
28 57 101 |20 40 40 Type 3 Object Marker (OM-3)
3§§ grlfges with no Approach ot end of rail and 3 single See D & OM()
g 5= Curve delineator approach and departure ol delineators approaching rail
.;,_E spacing should 1nclude 3 delineators
sg‘é spaced at 2A. This spacing should be ROQU':’O: ';:“09““{0 :‘:90“"‘9
EXeo used during design preparation or when Reduced Width A . provice manutacturer per
= pproaches to Type 2 and Type 3 Object D & OM (Vlz) T 3 Ob ject
5 Sg the degree of curve 1s known. Bridge Rail Morkers (OM-3) and 3 single Marker (0M-3)°|':- efro'f: of ﬂ-gec
& § §§ delineators approaching bridge terminal end
otw
g.f ne See D & OM ()
3 & Extension of the
2 gs centerline of the Culverts without MBGF Type 2 Object Markers See Detail 2 on D & OM(4)
tongent section of
opprooch lane Crossovers Double yellow delineators and RPMs See Detail 1on D & OM (4)
P t N j
vore DELINEATOR AND CHEVRON | faaress ores e e
ONE DIRECTION LARGE ARROW (WI-6) sign SPACING Freeways/Expressway length of transition
hould be located ot tel d
:e::endlzulz‘:oto ﬂ:e :fg::::: ofgt;: WHEN DEGREE OF CURVE OR RADIUS IS NOT KNOWN NOTES
centerline of the tongent section of R R R Chevron
epproach lane. Advisory Spo.cmg Spqc-ng Spacing l. Unless 1ndicated otherwise, the delineator or borrier reflector color shall conform
Speed c'" Stros I':'t‘ in to the color of the pavement edge line on the side of the road where the delineators
(MPH) urve roightowoy or barrier reflectors are placed.
SUGGESTED SPACING FOR CHEVRONS Curve
ON HORIZONTAL CURVES A 2xA B 2.Barrier reflectors may be used to replace required delineators.
1
gg "3: 2226: égo 3. Single red delineators moy be mounted on the bock side of delineator posts for wrong
Point of tE 100 200 60 way driver opplications
curvoture Poi f >
wre ¢ Yy tongent 50 85 170 160 J— Tarte
W 7 45 75 150 120 . Division
| 4 Texas Department of Transportation
Q &/ 20 70 140 120 I P P Standard
’ g ' B B 8~ 35 60 120 120
2 /_\\ 8 30 55 110 80 LEGEND DEL'NEATOR &
25 50 100 80
20 | 40 80 80 & | gectons OBJECT MARKER
i
15 35 70 40 elineator PLACEMENT DETAILS
If the degree of curve is not known, ™4 Delineotor
delineator spacing may be determined
based on the Advisory Speed of lhe . Sign D & OM(S)'Z 0
NOTE curve. Use the delineator curve spacing FEe dom3-20.dgn ow TXDOT [k TXDOT [ow TXDOT _[c: TXDOT
At least one chevron poir is installed for eoch Advisory Speed (MPH), ©Tx00T  August 2004 cont [secT| w08 HGHWAY
. beyond the point of tangent in tangent REVISIONS 646318 | @01 SH249.ETC.
e sectlion. 3-15 815 oIsT COUNTY SHEET NO.
g I.-T.' 8-15 7-20 HOU HARRIS 3]

20C




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

CROSSOVERS FREEWAY DELINEATION FOR RAMPS AND TYPICAL APPLICATION OF
ACCELERATION/ DECELERATION LANES DEAD END BARRICADE
o jf@u_ogod End
| e i _\‘\Borr-code
Optional type 4
100" | | object morkers
[I [I usuol | |
$ N\ |-l- |
X
gg 4 Type I-A |
52 RPM's at 20 — Double
5.§ spacing —— yellow |
Sv. delineator
3-8 |
RE 0 0
;i"'g D:I‘I‘:f — Type II-C-R '+
cas| vel RPM's ol 10’
Z8=| delineator spacing |
b ag R
33 -
g 2¢ Worning devices
B & R os per D & OM(3)
g Sg or Additional
£ devices os
?f 3 ® necessory ™ -
we O
2.
3:3 ® Spacing of white
Yev delineators for
H §‘6 acceleration or
£3s S deceleration lones
2398 is opproximalely 100 ft.
o€ w
g€us |
2.
ax5?
M DETAIL 1 R DETAIL 4
°
5. é
gi’; \ TYPICAL DEAD END
§§§ BARRICADE INSTALLATION
£Xe
357 FOR CULVERTS . 5 .
¢4 WITHOUT MBGF | |
' AN (NN NN VIV |4
3.y
O o
g I3 AN (A AN Y- V4
mox.
- Rome longents- AN (A AN Y, V4
100" mox spacing l
Romp curves-
Use delineator
OM-2 to be 0 OM-2 o be spocing toble "_(1:?35:@:15
ploced if sofety ploced if culvert ("Stroightowoy NOTES
?ncli tre?':mer:ts headwallis greoter spocing™ does
s less thon 15' I
Ifrom trovellone. ::::,n;sz ?elsns I::g,:h Bz:in(;‘::":gr); 1. Borricade striping sholibe red ond white reflective sheeting for all permanent
@ [I ﬁ 15° from travel should be on road closures.
lane or within the oulside of 2. Borricode striping is red ond white sloping toword the center of the roodwoy.
cleor zone curve.
] Ij 3. Type 3 Borricade Supports should be onchored to soilor povement os described
/'ll in compliont Work Zone Traffic ControlDevices List, section D.2.f ond D.2.g.
—_——as T mm—————— - —r
A 1 F | DETAIL 5
0 v DETAIL 3 - —
; Safety
<—3I:;§d t; ::I vert LEGEND l Texas Department of Transportation s’i;‘;;f,’g;’d
|] It'n:odv;;l_h's less $ Bidirectionol Delineator
on rom
ovelione o o DELINEATOR &
within the cleor
zone ; o3 OBJECT MARKER
/ PLACEMENT DETAILS
ZzZ 77| Borricade
= | Son D & OM(4)-20
DETAIL 2 I;I OM-2 FLE domé-20.dgn on: TXDOT _ [ex: TXDOT Jow: TXDOT _[ex: TXDOT
©7xD0T  August 2004 CONT [secT 408 HIGHWAY
5 §R_| ooudle efneotor s T ol T T T
(=g} 7-20 _
32 HOU HARRIS 62
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DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB
L

j 8" 8" 24"
2 6" Profile Grade Line 2° g Profile Grade Line 2" 6" Profile Grade Line GENERAL NOTES
‘ (See Note 10)

‘ (See Note 10) (See Note 10) 1. All materials and construction shall be in occordance

with Item 529, "Concrete Curb, Gutter, ond Combined
2" tg 4" 2" \ 2" to0 4" Curb and Gutter.”
- o

67
N
—+
o
S
6"

R 2. Concrete shall be Class A.
<i>{ [BGI" C
—_———— —— = T [ T T e . 3. When reinforcing bars are used, they shall be No.4 unless
/_ T,/ T TI/ T TI/ZT 3 otherwise shown. The use of fiber reinforced concrete in
2 2 lieu of reinforcing steel is acceptable. Use fibers meeting
— A A
UsuoISTPeaevlemenf See Note 13 the requirements of DMS 4550, "Fibers for Concrete, " and
dose fibers in accordance with Material Producers List (MPL)
"Fibers for Class A and B Concrete Applications. "
TYPE I CURB
" "
TYPE [ CURB (MONOLITHIC) 2" - 4" HEIGHT 2 4 HEIGHT 4. Round exposed sharp edges with a rounding tool, to a

2" - 4" HEIGHT

minimum radius of Y4 inch.

5. All existing curbs and driveways to be removed shall be
8" 8" 24" sawed or removed at existing joints.

6" _ 2" Profile Grade Line 6" 2"| _Profile Grade Line 6" _. 2" Profile Grade Line 6. Where concrete curb is to be placed on existing concrete
‘ (See Note 10) ‘ (See Note 10) (See Note 10) pavement, Bar B may be drilled and grouted in place,
See Note 6 and 13— or may be inserted into fresh concrete.

See Note 13 —| See Note 13
g

No warranty of any kind is made by TxDOT for ony purpose whatsoeve

TxDOT assumes no responsibility for the conversion of this stondord to other formats or for incorrect results or domages resulting from its use

2" 2'/2";C \ & ZVZI 7. Expansion and contraction joints shall be constructed
5 5%," 4, 5" or 5 ¥" . . to match pavement joints in all curbs ond curb and

or 4 3" ] 4 5" or 5 ¥ gutter adjocent to jointed concrete povement. Where

7 placement of curb or curb ond gutter is not adjacent

Usual Pavement — | t0 concrete pavement, expansion joints shall be

% Steel / Bar C provided at structures, curb returns at streets, and
: — e T PermissibleJ/‘/ / T T at locations directed by The Engineer.
(YAl + +i "
-:_3 M—j I'/ZT ConsJoriuncT ron T'/zT 3 8. Vertical and horizontal dowel bars and transverse
§ (See Note 12) reinforcing bars shall be placed at four feet C~C.
a
o 9. Dimension ‘T’ shown is the thickness of concrete
E TYPE 11 CURB TYPE I1 CURB AND GUTTER pavement. When curb is installed adjacent to flexible
g TYPE I1 CURB (MONOLITHIC) 5" - 5 ;/4 " HEIGHT 5" - § ;/4 " HEIGHT pavement dimension ‘T’ is 8" maximum.
" "
'é 3 5 ;/4 HEIGHT 10. Usual profile grade line. Refer to typical sections
ui and plan-profile sheets for exact locations.
9 24"
o
% 11. One-half inch expansion joint material shall be provided
T 8" . . 8" Profile Grade Line where curb or curb and gutter is adjacent to sidewalk
) 8" Pgoflrlle Groge Line (See Note 10) or riprap.
* (See Note 10) M " . _ "
2" 6" i i . . ) 1 7 For Curb Height= 5 ¥
2 } Pro(fsuelee ﬁgf:el (I)_)lne 2 6 For Curb Height= 5" 2" For Curb Height= 5" 12. When horizontal permissible construction joints are used,
o | ™ 7" For Curb Height= 5 3" the longitudinal pavement steel shall be placed in
2 accordance with pavement details shown elsewhere in the
E 6"R 2" to0 4" 3" s plans. Reinforcing steel for curb section shall then
S - i 3 5 or 5 ¥ 5" or 5 ¥" conform to thaot required for concrete curb.
2 { 1" 13. Bor B placement as needed (typically at four ft+. C-C) to
v Permissible J 5" Asphal t support curb reinforcing steel during concrete placement.
S Construction Bar C
° . See Note 13
§_ Joint See Note 13 — = / T N T °
) //_/‘P 1 T 1 T 3"
2 Permissible | T/z T/z
< Construction
£« TYPE I1I CURB (KEYED) Joint 120
= n n f {
2, 2" - 4" HEIGHT TYPE Il1a CURB TYPE I1a CURB AND GUTTER Varies
4 3
Re 5" - 5 ¥" HEIGHT 5" - 5 ¥ " HEIGHT
o~
o BAR C
. . . . CURB TRANSITION NOTE: BAR B
6 2 Pro(fsuelee ,\fgf:elé‘)'ne Field conditions may require a
‘ longer or shorter transition, and
shal | be shown elsewhere in the
\/ou lans,or as directed by the Engineer.
2Y> & /2" Wide Expansion P ’ Y ° éﬁ’ Design
3 oV 5" or 5 ¥" Joint Material Top of Curb 10°-0" Curb Transition (0" to 2"), Division
<—>1 T \‘ X (See Curb Transition Note) I Texas Department of Transportation Standard
v
- Top of Paovement Use 2 layers of roofing felt Top of Curb S —— CONCRETE CURB
Permissible 5 Asphalt T " Change in
. 2 ea ~ %R"x 24 to wrap bars and plug end !
COHSJTF-UC+1‘IOH Smooth Dowe | s Height AND
oin
________ - N SR :Top of Pavement CuRB AND GuTTER
] T
TYPE IV CURB (KEYED) ./ZTT
5" - 5 ¥" HEIGHT T CCCG-22
10" 14v 1, FILE:  cceg2l.dgn o TXDOT  [eke AN Jow: CS [e: ku
' ©TxD0T: JUNE 2022 CONT | SECT JOB HIGHWAY
REVISIONS
AW EXPANSION JOINT DETAI CURB TRANSITION 6463|18 001 SH 249,etc.
<= J L Note: To be paid for as Highest Curb ol il e
=i ) P ° HOU HARRIS 63
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Connect the ends of the successive
reinforcement sheels or rolls o 1
minimum of 6 times with hog rings.

Galvonized welded wire mesh (W.W.M.)
(12.5 GA. SWG Min.) with 0 moximum

opening size of 2"x 4"or Woven Mesh
(W.M.)(See woven mesh option detail)

y of ony
the conversion

y for

No worront

nainoerinq Proclice Acl”.
*DOT ossumes no responsibilit

T

Softwood posts shallbe 3" minimum in diometer or nominal 2" x 4",
Hordwood posts shollhove o minimum cross section of 1.5" x 1.5"

4’ minimum steelor wood posts spaced at 6 to 8.

Fosten fobric to the top sitrond of the wire using
hog rings or cord ot ¢ moximum spaocing of 15,

Attach the wire mesh aond fobric on end
posts using 4 evenly spaced stoples
for wooden posts (or 4 T-Clips or

sewn verticolpockels for steelposts).

Woven filter
fabric

Ploce 4" to 6" of fobric ogoinst the trench
side ond opproximently 2" across the trench
bottom in the upstream direction.

Minimum trench size sholibe 6" squore.
Bockfillond hond tomp.

TEMPORARY SEDIMENT CONTROL FENCE

governed by the “Texos E
y purpose wholsoever.

on

y TxDOT for
of this slondord to olher formots or for incorrect resulls or domoges resulling from’ ils use.

Top of Fence —\

The use of this stondord is

DISCLAMER:
kind is mode b

— s

\ﬂ

Filter fobric 3' min. width,

Bockfill& hand tomp. Q0°

Embed posts 18" min,

or Anchor if in rock.
FLOW if i

NN NN
Nl

6" y A\WA\W/I\VA\W 1
INAAAAAY

YAV ANNVANVANY ANV

SECTION A-A

HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL

Golvonized hinge joint knot woven mesh (12.5 GA.SWG
requires @ minimum of five horizontal wires spaced ot
o moximum of 12 inches oport ond oll verlicol wires
spoced ot 0 moximum of 12 inches oporl.

Min,)

SEDIMENT CONTROL FENCE USAGE GUIDELINES

A sediment control fence may be constructed neor the downsireom perimeter
of a disturbed orea along o contour to intercept sediment from overlond
runoff. A 2 yeor storm frequency moy be used to calculote the flow rate
to be filtered.

Sediment control fence should be sized to fiter a moximum flow through
rate of 100 GPM/FT . Lediment control fence is not recommended to control
erosion from o droinoge oreo lorger thon 2 acres.

LEGEND

Sediment Control Fence

—

GENERAL NOTES

1. Vertical tracking is required on projects where soil distributing activities have occurred

unless otherwise approved.

Perform verticol trocking on slopes to tempororily stobilize soil.

Provide equipment with o track undercorriage copoble of producing lineor soilimpressions

meosuring o minimum of 12" in length by 2" lo 4" in width by 1/2" to 2" in depth.

4. Do not exceed 12" between track impressions.

o

Dozer tracks creote Irock imprints
porollel to the slope contour.

Install continous lineor trock impressions where the minimum 12" length impressions are
perpendiculor to the slope or direclion of water flow.

VERTICAL TRACKING

=

I Texas Department of Transportation

Design
Division
Standard

TEMPORARY EROSION,
SEDIMENT AND WATER
POLLUTION CONTROL MEASURES

FENCE & VERTICAL TRACKING
EC(1)-16

FILE:  ectl6 onTxDOT  [ok:kM_ Jow:VP Jowvex: LS
© TxDOT: JULY 2016 coNT [sect J08 HIGHWAY
REVISIONS 6463 |18 001 SH 249, ETC.

oisT COUNTY SHEET NO.
12 HARRIS 65
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GENERAL NOTES

1. For specific information regording installation ond technicol guidonce
of the system, contact: Work Area Protection, Corp. ot (800) 327-4417,
Foundation Length (See Table) or (630) 377-9100.

2. For bi-directional traffic, oppropriate lraonsition ponels willbe
required.

TRAFFIC

3. Additionol details for the tronsition option and foundation option
willbe shown on the monufaclurer's shop drowings furnished to the

!. Engineer.
§ . 1 4. Concrete shallbe closs "S" with a minimum compressive strength of
g z [I ! )| N 4,000 psi.
- o N
g.‘é‘ bl= £ 3: : Eif | ] 2? L R 5. Moximum permissible cross-slope is 8%.
€ |6 |~ Bl S N . . .
g_e v =|o ° - ¥ ~| 6. The instollotion oreo should be free from curbs, elevoted objects, or
g.g- 5 6 depressions.
6% 7. The SCIIOOGM & SCI70GM systems should be opproximotely porollel with
2¢ the borrier or C ofymerging borriers.
En
)
i
28 PLAN VIEW
s -]
8% TRAFFIC
.
® Minimum cleor
gg ...::::::hl.".‘ff'.cf. for ponels to slide
>
3 2-6"
—°-‘. F—.
»E
8§58
T
235 :
e =N
gk ®
H . &~ For aotlochment ond tronsitions to other shopes, borriers,
Lo . R . L
§; roilings ond bi-directional traffic flows ore ovailable.
a3 (See manufocturer's product manuol)
g8 A7 =
[ v ¥ ¥ x * « ¥ x ¥ H H * * . v v M M ¥4 v = NOTE: Side Ponels con travel 30" beyond the lost terminal
K 'g =\n NMNZANZANZANAANZANZAN ANNANNANNAANNAANNANAANNAINNAN brace ot the rear of the cushion. All obiects that
Ss N moy interfere with this molion con offect performonce
§5 of ond moy couse undue domoge to the crosh cushion.
© "
e o~ Unit Length (See Toble)
s
£8 |
5% " Reinf —/
ELEVATION VIEW 6" Reinforced pod shown
2.5 (See Foundation Options)
> 2>
X
.n’a
o
1
8
w8
£5 MopeL | TEST UNIT UNIT | FOUNDATION | OBSTACLE FOUNDATION OPTIONS
., Z LENGTH
g%% LEVEL foppros.) WIOTH LENGTH WIDTH 6" Reinforced Concrete (5 !/2" Anchor Embedment)
§'3§ SCI70GM TL-2 13-6" 2410 %" 15'- 6 V" 24"10 36 8" Unreinforced Concrete (5 !/ Anchor Embedment)
E& " M " M s
{ - - -1, - o
SCII00GM TL-3 216" 311, 23- o~ 24"10 36" 3" Min. Aspholt over 3" Min. Concrete (16 '/>" Anchor Embed.)

6" Asphalt over 6" Compact Subbose (16 '/>" Anchor Embed.)

length i k .
System ond pod lengths vory depending on bockup lype B Mimmum Aspholl (16 Y5 Anchor Embedment)

For sleelplocement in concrete foundations, see manufaclurer's

product monual. j‘ Design

Division

i Texxas Department of Transporiation Standard
TRANSITION OPTIONS
. WORK AREA PROTECTION
Concrete Verlicol Woll

Concrete Troffic Borriers CORP
Guordrail (W-Beom) ( SMAR T = NARROW )

Guordrail (Thrie-Beam)
SMTC(N)-16

Tronsition types ore shown elsewhere on the plans (i.e.

Attenuator location details or in the generalnotes). FLE: smicnl6.dgn on: Tx00T  [ox:KM  [ow:BD/VP  [cx-VP
©TxDOT: February 2006 CONT [sEcT Jos HIGHWAY
. For bi-directional lransition ponelond end REVISED 06 m';‘(‘(;:'f’"s 6463 18 001 SH 249, ETC.
=g shoe detoils, see manufocturer’s product monuol, REVISED 03, 2016 (VP) oISt COUNTY SHEET NO.
88 [LOW MANTENANCE o0 RARRS 5




DocuSign Envelope ID: DEDBB3A3-785B-4F21-85B6-F6215D8CC7DB

TRAFFIC GENERAL NOTES
FOUNDATION LENGTH VARIES N ,
: 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL
(SEE MANUFACTURER'S CONFIGURATION CHART) | GUIDANCE OF THE SYSTEM, CONTACT: WORK AREA PROTECTION, CORP.
AT (800) 327-4417, OR (630) 377-9100.
2.FOR BI-DIRECTIONAL TRAFFIC, APPROPRIATE TRANSITION PANELS
WILL BE REQUIRED.
] [ 3. ADDITIONAL DETAILS FOR THE TRANSITION OPTIONS AND FOUNDATION
3 @L @ = — —] OPTIONS WILL BE SHOWN ON THE MANUFACTURER'S SHOP DRAWINGS
é; o] © @ © T [® ® T® © © ® ® 1 =~ o FURNISHED TO THE ENGINEER.
e )
§.-'.3 FRONT | UNIT WIDTH I] SY O 4. CONCRETE SHALL BE CLASS "S" WITH A MINIMUM COMPRESSIVE
g 4'- 0" | (SEE TABLE) < q ° 2 < STRENGTH OF 4,000 PSI
- © )
EZ- ) = | lo| leol lo lo le o] || 5. MAXIMUM PERMISSIBLE CROSS-SLOPE IS 8.
8-% =§ = 6. THE INSTALLATION AREA SHOULD BE FREE FROM CURBS, ELEVATED
3% C [/ L7 OBJECTS, OR DEPRESSIONS.
§= 7. THE SCHOOGM & SCI70GM SYSTEMS SHOULD BE APPROXIMATELY
:g PARALLEL WITH THE BARRIER OR C [OF MERGING BARRIERS.
5*5 PLAN VIEW
2 — REAR SECTION LENGTH VARIES
g3 TRAFFIC - WIDTHS VAREES
vd S (SEE MANUF ACTURER'S CONFIGURATION CHART) 41" UP 120"
oe
£3 TRAFFIC (SEE MANUF ACTURER'S
-
§.§ N ONFIGURATION CHART)
o
-8
2% _ _ ~
T i i 2 E—— =
$3 < =i B[c SI— ® o (3 3 — NOTE: FOR ATTACHMENT AND TRANSITIONS TO OTHER SHAPES, BARRIERS
z,g O == RAILINGS AND BI-DIRECTIONAL TRAFFIC FLOWS ARE AVAILABLE.
R 2.9 %" ' (SEE MANUFACTURER'S PRODUCT MANUAL)
g¥ ] o | b 2'-9 ¥~
w? ‘ < =i I 3¢ s— & 4 = =
'f-é-? | ol | [] ] = NOTE: SIDE PANELS CAN TRAVEL 30" BEYOND THE LAST TERMINAL
34 7 Yo = 5l © 3 s =—C¢ = BRACE AT THE REAR OF THE CUSHION. ALL OBJECTS THAT
: &3 s al la a al la al la MAY INTERFERE WITH THIS MOTION CAN AFFECT PERFORMANCE
£8 < ‘ | n ﬁ ﬂ ]] H ﬁ ﬁ i 11 111 OF AND MAY CAUSE UNDUE DAMAGE TO THE CRASH CUSHION.
gf N 2 AN AN AN AN
wy
s
.! ()
2; 0 FRONT SECTION LENGTH /\/ REAR SECTION LENGTH VARIES
;‘; (SEE TABLE FOR TL-2 & TL-3) (SEE MANUFACTURER'S CONFIGURATION CHART)
¥: ELEVATION VIEW
O
8, 6" REINFORCED PAD SHOWN
8’§ (SEE FOUNDATION OPTIONS)
K]
§§ WIDE TRANSITION LENGTHS
§ 2 TL-2 TL-3
* FOUNDATION OPTIONS FRONT
gg v‘flg';"ﬁ OVERALL SYSTEM | OVERALL SYSTEM MODEL TEST |secTioN | UNIT | FOUNDATION GORE
g8 LENGTH LENGTH 6" Reinforced Concrete (5 '/>" Anchor Embedment) (WIDE) LEVEL LENGTH WIDTH LENGTH WIDTH
(-]
! " g . e 8" Unreinforced Concrete (5 !/2" Anchor Embedment)
"3§ 4 201 281 SCI70GM -2 1346 | 2-10 %" | CHusrec " |4t TO 133
§.. K ppe 2t-10- 2910 3" Min. Aspholt over 3" Min, Concrete (16 '/>" Anchor Embed.) OVERAL LENGTH
- - i - e LEN 41" TO 133"
" P o 6" Asphalt over 6" Compact Subbose (16 '™ Anchor Embed.) SCI100GM -3 21-6 3-1% PLUS 1-6
8" Minimum Aspholt (16 '/2” Anchor Embedment) SYSTEM AND PAD LENGTHS VARY DEPENDING ON BACKUP TYPE.
60“ 24-_7-- 32-_7--
68" 26'-6" 34'-6" FOR STEEL PLACEMENT IN CONCRETE FOUNDATIONS, SEE MANUFACTURER'S
PRODUCT MANUAL. ®
69" 268" 34n.8" =t Deslen
81" 29'-7" 37-7" I Texas Department of Transportation Standard
TRANSITION OPTIONS
88" 312 392" WORK AREA PROTECTION
9= 227 207" Concrele Verticol Woll P
100~ -t o Concrete Troffic Borriers COR
Guordrail (W-Beom) (SMAR T = WIDE )
107" 35'-8" 43-8"
Guordroil (Thrie-Beom)
12" 36"-11" 44-11" SM T C ( W ) 16
120~ 38-10" 46"-10" TRANSITION TYPES ARE SHOWN ELSEWHERE ON THE PLANS (LE.
ATTENUATOR LOCATION DETALLS OR IN THE GENERAL NOTES). FILE:  smtcwi6.dgn on: TxDOT |CKKM |DW=BD/VP |CK=VP
126" 40'-2" 48'-2" ©TxDOT: FEBRUARY 2006 CONT [secT 408 HIGHWAY
. FOR BI-DIRECTIONAL TRANSITION PANEL AND END REVISIONS 6463 18 001 SH 249,ETC.
e 133" ar-n 491" SHOE DETALS, SEE MANUFACTURER'S PRODUCT MANUAL. REVSED 0520 v ot CowTY SHEET o,
zz LOW MAINTENANCE | feveto os.z0 ve HOU HARRIS 57
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DISCLAMER:

No worranty of ony kind is mode by TxDOT for any purpose whotsoever.

TxDOT ossumes no responsibilily for the conversion of this slondord lo other formots or for incorrecl resulls or domoges resulling from its use.

The use of lhis stondord is governed by the "Texas Engineering Proclice Act”.

DATE:

FILE:

MODULE LENGTH

45"

HEIGHT

6'-3%"

O

- L) T
- —|||o ] ] 27"

TET]

O

PLAN VIEW
SYSTEM LENGTH - ( TL-3 - 25-3" )
45-%" - WATER FILLED SECONDARY MODULES NON WATER FLLED A

PRIMARY MODULE

A

R

SECTION A-A

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

GENERAL NOTES

1.REFER TO THE INSTALLATION MANUAL FOR SPECIFIC SYSTEM ASSEMBLY
AND MODULE ORIENTATION. FOR ADDITIONAL INFORMATION, CONTACT
TRAFFIX, INC. AT (949) 361-5663.

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

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

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

5. THE SLED SYSTEM CAN BE ATTACHED TO:

. CONCRETE BARRIER, TEMPORARY OR PERMANENT, 45" MAXIMUM HEIGHT

. STEEL BARRIER

. PLASTIC BARRIER

. CONCRETE BRIDGE ABUTMENTS
_W-BEAM GUARD RAL

_ THRIE BEAM GUARD RAIL
45-Y"
ELEVATION VIEW A ——
NUMBE BILL OF MATERIAL
TEST LEVEL | grconommy mooues | SYSTEM LENGTH
TRAFFIC FLOW ON TRAFFIC FLOW ON TRAFFIC FLOW ON PART NUMBER DESCRIPTION OTY:TL-3
BOTH SIDES OF RIGHT-SIDE OF LEFT-SIDE OF -3 3 25 3+
BARRIER BARRIER BARRIER 45131 TRANSITION FRAME,GALVANIZED 1
, ‘ ‘ , 45150 TRANSITION PANEL,GALVANIZED 2
TRANSITION SHORT DROP PIN W/
457" 45147-CP KEEPER PIN, GALVANIZED 2
TRANSITION LONG DROP PIN W/
45148-CP KEEPER PIN, GALVANIZED 1
A \ l 45050 ANCHOR BOLTS 9
SIDE B SIDE A Rs(n)t;i TéD 12060 WASHER, 3/4" ID X 2" OD 9
NOSE SHEETING PANEL DELINEATION SLED YELLOW WATER FILLED
NOTE: 90 DEGREES 45044-Y MODULE 3
SEE INSTALLATION MANUAL FOR CUSTOMIZED DELINEATION
NOSE SHEETING FOR DECAL PLACEMENT. 45044-YH SLED YELLOW “NO FILL" MODULE 1
. CIS (CONTAINMENT IMPACT
| @1> 45044-5 SLED), GALVANIZED 1
T 45043-CP T-PIN W/ KEEPER PIN 4
FILL CAP W/ “DRIVE BY"
18009-8-I FLOAT INDICATOR 3
45033-RC-B | DRAIN PLUG 3
TRANSITION OPTIONS 45032-0PT DRAIN PLUG REMOVAL TOOL 1
SLED TRANSITION TO CONCRETE TRAFFIC BARRIER (TEMPORARY OR PERMANENT)
SLED TRANSITION TO STEEL TRAFFIC BARRIER (CONTACT MFGR FOR PROPER TRANSITION) J— Design
ivision
SLED TRANSITION TO PLASTIC TRAFFIC BARRIER (CONTACT MFGR FOR PROPER TRANSITION) A 7exas Department of Transportation Standard
SLED TRANSITION TO W-BEAM OR THRIE BEAM GUARD RALL (CONTACT MFGR FOR PROPER TRANSITION) SLED
SLED TRANSITION TO CONCRETE BRIDGE ABUTMENT CRASH CUSHION
TL-3 MASH COMPLIANT
(TEMPORARY, WORK ZONE)
SLED TRANSITION COMPONENTS FOR ATTACHMENT TO CMB NOTE: e mlopl_joow fee o
THIS STANDARD IS A BASIC REPRESENTATION OF © T1xDOT: DECEMBER 2019 conT | sect 408 HIGHW AY
REVISIONS
THE SLED, IT IS NOT INTENDED TO REPLACE pacs 18 | 001 [SH 249ETC.
THE INSTALLATION INSTRUCTIONS MANUAL. |S ACRIFICIAL 00 HARRTS -




