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TITLE SHEET 56 #  TRINITY HIGHWAY SOFTSTOP END TERMINAL MASH-TL-3 SGT(10S) 31-16
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GENERAL NOTES 58 #  SINGLE GUARDRAIL TERMINAL MSKT-MASH-TL-3 SGT(12S) 31-18
ESTIMATE & QUANTITY SHEET 59 #  SPIG INDUSTRY, LLC SINGLE GUARDRAIL TERMINAL SGET-TL-3-MASH SGT(15) 31-20
60 #  RETROFIT STANDARD SKT 31" STEEL POST SYSTEM TO MASH MSKT SGT(13S) 31-18
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TRAFFIC CONTROL PLAN
#  BC(1)-21 THROUGH BC(12)-21 ATTENUATORS/CRASH HION
#  TCP(2-1)-18,(2-2)-18, (2-3)-23, (2-4)-18, (2-5)-18, (2-6)-18 62 #  WORK AREA PROTECTION CORP (SMART-NARROW) SMTC(N)-16
#  TCP(5-1)-18 63 #  WORK AREA PROTECTION CORP (SMART-WIDE) SMTC(W)-16
#  TCP(6-1)-12 THROUGH TCP(6-5)-12 64,64A #  TRINITY HIGHWAY ENERGY ABSORPTION CRASH CUSHION (CONCRETE BARRIER) CATCB(1)-17
#  TCP(6-8)-14 6565A #  MATT (MEDIAN ATTENUATING TREND TERMINAL) (MASH TL-3) MATT (1)-23
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67 #  TRINITY HIGHWAY ENERGY ABSORPTION QUADGUARD ELITE M10 (MASH TL-3) QGELITE (M10) (N)-20
BARRIER FLEXIBLE 68 #  TRINITY HIGHWAY ENERGY ABSORPTION QUADGUARD ELITE M10 WIDE (MASH TL-3) QGELITE (M10) (W)-20
#  METAL BEAM GUARD FENCE TL-3 MASH COMPLIANT GF(31)-19
#  METAL BEAM GUARD FENCE (DOWNSTREAM ANCHOR TERMINAL) TL-3 MASH COMPLIANT GF(31)DAT-19 MOW STRIP/CABLE BARRIER
#  METAL BEAM GUARD FENCE LONG SPAN TL-3 MASH COMPLIANT GF(31) LS-19 69  #  METAL BEAM GUARD FENCE (MOW STRIP) TL-3 MASH COMPLIANT GF(31) MS-19
#  METAL BEAM GUARD FENCE THRIE-BEAM TRANSITION TL-3 MASH COMPLIANT GF(31) TRTL3-20 70 £ MOW STRIP MS
#  METAL BEAM GUARD FENCE THRIE-BEAM TRANSITION TL-2 MASH COMPLIANT GF(31) TRTL2-19 71 #  GIBRALTAR CABLE BARRIER SYSTEM (TL-4) GBRLTR (TL4)-14
#  METAL BEAM GUARD FENCE TRANSITION (T101) GF(31) T101-19
#  METAL BEAM GUARD FENCE TRANSITION (T6) GF(31) T6-19
#  METAL BEAM GUARD FENCE (MOW STRIP) TL-3 MASH COMPLIANT GF(31) MS-19 TRAFFIC ITEM
#  TL-2 SHORT RADIUS GUARDRAIL MASH COMPLIANT SRG(TL-2)-21 72 # D & OM(1)-20
#  TL-3 SHORT RADIUS GUARDRAIL MASH COMPLIANT SRG(TL-3)-21 73 # D & OM(2)-20
#  METAL BEAM GUARD FENCE RAIL HEIGHT ADJUSTMENT (28" TO 31") TL-3 MASH COMPLIANT RAIL-ADJ(A)-19 74 # D &OM(®4)-20
#  METAL BEAM GUARD FENCE RAIL HEIGHT ADJUSTMENT (28" TO 31") TL-3 MASH COMPLIANT RAIL-ADJ(B)-19 75 #  D&OM(5)-20
#  BRIDGE END DETAILS (METAL BEAM GUARD FENCE APPLICATIONS TO RIGID RAILS) BED-14 76 # D & OM(6)-20
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(28 INCH) SPECIAL APPLICATIONS 77 % EC()6
#  METAL BEAM GUARD FENCE MBGF-19
#  METAL BEAM GUARD FENCE (SHORT RADIUS) MBGF(SR)-19
#  METAL BEAM GUARD FENCE TRANSITION (THRIE-BEAM TRANSITION) MBGF(TR)-19
#  METAL BEAM GUARD FENCE TRANSITION (TL2) (LOW SPEED TRANSITION) MBGF(TL2)-19
#  METAL BEAM GUARD FENCE TRANSITION (T101) (T101 BRIDGE RAIL) MBGF(T101)-19
#  METAL BEAM GUARD FENCE (MOW STRIP) MBGF(MS)-19
#  BRIDGE END DETAILS (28" METAL BEAM GUARD FENCE APPLICATIONS TO RIGID RAILS) BED(28)-19
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Sheet 3
Project Number: RMC 6457-33-001

County: Montgomery Control: 645733001

Highway: I 45, etc.

GENERAL NOTES:

This project will be managed by and request for payment addressed to:

Lynn Champagne, Maintenance Supervisor
901 N. FM 3083 E.

Conroe, Texas 77303

(936) 538-3350

General:

This is a Routine Maintenance, Non-Site Specific Callout Contract.
Contractor questions on this project are to be addressed to the following individual(s):

Brandi Nance, Brandi.Evans@itxdot.cov
Lynn Champagne, Lynn. Champagne@ixdot.gov

Questions may be submitted via the Letting Pre-Bid Q&A web page. This webpage can be
accessed from the Notice to Contractors dashboard located at the following Address:
https.//tableau.txdot.gov/views/ProjectInformationDashboard/NoticetoContractors

All Contractor questions will be reviewed by the Area 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 using the dashboard to
navigate to the project you are interested in by scrolling or filtering the dashboard using the
controls on the left. Hover over the blue hyperlink for the project you want to view the Q&A for
and click on the link in the window that pops up.

The Area Engineer will determine the location of the day’s work. Work will be performed as
scheduled by the department or as needed.

Work will not be permitted when impending bad or inclement weather may impair the quality of
work. Notify TxDOT’s representative for this project by 7:00 a.m. when scheduled work is
cancelled for any reason. The Area Engineer shall have the discretion to make decisions
regarding whether work shall be performed or cancelled.

Refer to the plans for estimated quantities. The quantities listed in the plans is an estimate. The

Area Engineer will determine what work will be scheduled and where that work is to be
scheduled on an as needed basis.

General Notes Sheet A

Sheet 3
Project Number: RMC 6457-33-001

County: Montgomery Control: 645733001

Highway: 145, etc.

This contract will be for 366 Calendar Days. If agreed upon in writing by both parties, the
contract may be extended an additional 12 months, per the Special Provision 004-001.

A Mobilization Letter for either (Callout or Emergency) work will be accompanied by a work
order detailing the specifics of the work requested. The Contractor will begin, and complete
work listed within the Callout or Emergency Mobilization Letter 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 Callout Work Orders will have a begin date
and number of working days. The Contractor will begin work within 48 hours of notification for
Mobilization Callout Letters, unless otherwise approved by the Area Engineer. Work will be
completed within the listed number of working days. The Contractor will begin work within 4
hours of notification for Mobilization Emergency Letters, and complete within 48 hours, unless
otherwise approved by the Area Engineer. Failure to begin work within the required time and
proceed to completion within the listed time will result in the assessment of liquidated damages.

An email address shall be provided to receive and respond to all Mobilization Letters. The
Contractor shall notify the Department once receiving the Mobilization Letter and 24 Hours prior
to beginning work.

It is the Contractor’s Responsibility to ensure familiarity with the existing site conditions and all
aspects of the contract prior to bidding.

Provide hard hats, safety vests, rubber boots, gloves, and all other safety materials or devices to
complete the work in a safe manner.

Commence work upon issuance of a work order. Mobilization Letters (Emergency) and work
orders may consist of only one or multiple items.

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

The cost for materials, labor, and incidentals to provide for traffic across the roadway and for
ingress and egress to private property in accordance with Section 7.2.4 of the standard
specifications is subsidiary to the various bid items.

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

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

General Notes Sheet B
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Sheet 3A
Project Number: RMC 6457-33-001

County: Montgomery Control: 645733001

Highway: I 45, etc.

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.

General: Traffic Control and Construction

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

Existing pavement markings removed or damaged by more than 20 ft. will be replaced with
temporary striping. Temporary striping shall be paint based unless otherwise directed by the
engineer. This work will be considered incidental to the item of work.

General: 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.

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.

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

General Notes Sheet C
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Project Number: RMC 6457-33-001

County: Montgomery Control: 645733001

Highway: I 45, etc.

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 costs of emergency repairs.

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.

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.

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

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

The Lane Closure Assessment Fee is shown in the following table below. 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.”

General Notes Sheet D
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Project Number: RMC 6457-33-001

County: Montgomery

Highway: I 45, etc.

Sheet 3B

Control: 645733001

The time increment for the Lane Closure Assessment fee for this project is calculated at one

hour.
Lane Closure Assessment Fee
ROADWAY LANE CLOSURE ASSESSMENT FEE

SH 105 $ 500.00
FM 1097 W: FM 149 to IH 45 $ 400.00
FM 1097 E: IH 45 to Walker C/L $ 200.00
FM 1097 (Ext.): FM 149 to Bethel Rd. $ 50.00
FM 1484 $ 200.00
FM 3083 $ 400.00
FM 1314 $ 500.00
FM 1375 $ 0.00

LP 336 $ 500.00
FM 1488 $ 500.00
FM 2978 $ 400.00
FM 1774 $ 400.00
FM 830 $ 200.00
FM 149 $ 200.00
FM 2090 $ 200.00
FM 2432 $ 300.00
SH 75 $ 300.00
FM 1791 $ 50.00
FM 1485 $ 500.00
FM 2854 $ 200.00
FM 1486 $ 100.00
SH 242 $ 1,000.00
SH 249 $ 500.00
LP 494 $ 300.00
169 $2,000.00
169 FRTG $ 500.00
1 69L $ 300.00
145 $7,000.00
145 FRTG $ 1,000.00

General Notes

Sheet E

Sheet 3B
Project Number: RMC 6457-33-001

County: Montgomery Control: 645733001

Highway: I 45, etc.

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.

Item 134: Backfilling Pavement Edges

Mowstrip shall be Backfill TY 4 and this item will be paid by the Cubic Yard. Backfill shall be
secured from a source outside the right of way and according to the requirements as shown on
the plans or as directed by the Area Engineer.

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

For Permeable Friction Courses (PFC), the backfill material chosen must meet the requirements
of Department Test Method Tex-246-F.

If using salvaged asphalt concrete pavement, size it so that all the material, passes the 2-in. sieve.
Use RAP that does not contain deleterious material such as clay or organic material.

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

Crushed concrete must meet the requirements of Item 247, Grade 1-2. Department Test Methods
Tex-116-E and Tex-117-E will not be required.

Place emulsified asphalt (SS-1, CSS-1, or CSS-1H) at an application rate of 0.25 gal/sq. yard.
Item 432: Riprap

If stone riprap is shown on the plans, use common stone riprap in accordance with Section
432.2.3.3, placed dry in accordance with Section 432.3.1.3. Do not grout. Crushed concrete
may also be used.

Removal of existing mowing strips will be subsidiary to the various bid items.
Item 500: Mobilization

This contract consists of Callout Mobilization Letters for most regularly scheduled work and
Emergency Mobilization Letters 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

General Notes Sheet F
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Sheet 3C
Project Number: RMC 6457-33-001

County: Montgomery Control: 645733001

Highway: I 45, etc.

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.”

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

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.

Cover or remove the permanent signs and construction signs that are incorrect or that do not
apply to the current situation for a particular phase.

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

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

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

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

Do not reduce the existing number of lanes open to traffic except as shown on the following time
schedule:

General Notes Sheet G

Sheet 3C
Project Number: RMC 6457-33-001
County: Montgomery Control: 645733001
Highway: I 45, etc.
One Lane Closure
FM 1375, FM 1486, FM 1791 & FM 1097 (ext)
Day Daytime Work Nighttime Work Restricted Hours
Hours Hours Subject to Lane
Assessment
Monday
through No Restrictions No Restrictions No Restrictions
Friday

One Lane Closure
FM 1097 W, FM 1097 E, FM 1484, FM 3083, FM 1314, FM 1488, FM 2978, FM 1774, FM
830, FM 149, FM 2090, FM 2432, SH 75, FM 1485, FM 2854, SH 249, LP 494, 1 45 FRTG.,
169 FRTG. & 1 69L

Day Daytime Work Nighttime Work Restricted Hours
Hours Hours Subject to Lane
Assessment
Monday 12:00 AM - 05:00 AM | 5:00 AM — 9:00 AM
th h . _ . . - . . - .
Frrizgi 9:00 AM=3:00 PM 1 700 pM — 12:00 AM | 3:00 PM — 7:00PM

One Lane Closure
LP 336, SH 105, SH 242

Day Daytime Work Nighttime Work Restricted Hours
Hours Hours Subject to Lane
Assessment
Monday
) . 5:00 AM -9:00 AM
thlrough 9:00 AM —3:00 PM None 3-00 PM — 7-00PM
Friday
One Lane Closure
145,169
Day Daytime Work Nighttime Work Restricted Hours
Hours Hours Subject to Lane
Assessment
Monday
) ) 12:00 AM - 05:00 AM | 5:00 AM -9:00 AM
chrri‘(’i‘;gh 900 AM =3:00 PM 1 07,00 PM — 12:00 AM | 3:00 PM — 7:00PM

General Notes Sheet H
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Sheet 3D
Project Number: RMC 6457-33-001
County: Montgomery Control: 645733001
Highway: I 45, etc.
Two Lane Closure
SH 75, SH 249 & 1 69 FRTG.
Day Daytime Work Nighttime Work Restricted Hours
Hours Hours Subject to Lane
Assessment
Monday
through None 9:00 PM - 5:00 AM | 5:00 AM - 9:00 PM
Friday

Weekend One/Two Lane Closure
SH 105, FM 1097, FM 1484, FM 3083, FM 1314, FM 1375, LP 336, FM 1488, FM 2978, FM
1774, FM 830, FM 149, FM 2090, FM 2432, SH 75, FM 1791, FM 1485, FM 2854, FM 1486,
SH 242, FM 1097 (ext), SH 249, LP 494,169, 1 69 FRTG. & 1 69L

Day Daytime Work Nighttime Work Restricted Hours
Hours Hours Subject to Lane
Assessment
Saturday
through None 8:00 PM - 5:00 AM 5:00 AM - 8:00 PM
Sunday

Full Closure of Highway Facility
SH 105, FM 1097, FM 1484, FM 3083, FM 1314, FM 1375, LP 336, FM 1488, FM 2978,
FM 1774, FM 830, FM 149, FM 2090, FM 2432, SH 75, FM 1791,
FM 1485, FM 2854, FM 1486, SH 242, FM 1097 (ext), SH 249, LP 494,145,169, 1 45
FRTG. (Direct Connector/Ramps) I 69 FRTG. & I 69L

Day Daytime Work Nighttime Work Restricted Hours
Hours Hours Subject to Lane
Assessment
Monday
through None 10:00 PM - 5:00 AM | 5:00 AM - 10:00 PM
Sunday

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 may 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.

General Notes Sheet |

Sheet 3D
Project Number: RMC 6457-33-001

County: Montgomery Control: 645733001

Highway: I 45, etc.

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.

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, except for emergency lane closures, are considered subsidiary to the various
bid items.

All work and materials furnished with this item are subsidiary to the pertinent bid items except:
e Emergency lane closures not associated with other contract work items and
performed as directed, payable under force account Safety Contingency and Erosion
Control Maintenance
e Truck mounted attenuators payable under Item 6185 6002
e Law enforcement personnel payable under force account

Item 506: Temporary Erosion, Sedimentation and Environmental Controls

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

The Storm Water Pollution Prevention Plan (SWP3) consists of temporary erosion control
measures needed and provided for under this Item. The disturbed area is less than one acre and
use of erosion control measures is not anticipated.

If physical conditions encountered at the job site require necessary controls, BMP installation,
maintenance, and removal will be paid as extra work on a force account basis per Articles 4.4
and 9.7. Since the disturbed area is less than 5 acres, a “Notice of Intent” (NOI) is not required.

Use appropriate measures to prevent, minimize, and control the spill of hazardous materials in
the construction staging area. Remove and dispose of materials in compliance with State and
Federal laws.

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

General Notes Sheet J
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Sheet 3E
Project Number: RMC 6457-33-001
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Implement temporary and permanent erosion control measures to comply with the National
Pollution Discharge Elimination System (NPDES) general permit under the Clean Water Act.

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

Item 540: Metal Beam Guard Fence

Securing Damaged Guardrail is the responsibility of the contractor and incidental to the various
bid items.

No guardrail shall be left unsecured overnight. All guardrail repairs shall be completed in the
same day that work begins at a given location, or as directed by the Area Engineer.

Items on this contract will be used to upgrade outdated guardrail throughout the county to bring
guardrail up to current standards.

These standards listed below are only to be used for the repair of existing installations of these
devices. These standards are not to be used for the new installation of these devices.

MBGF-19, MBGF(SR)-19, MBGF(TR)-19, MBGF(TL2)-19, MBGF(T101)-19, MBGF(MS)-19,
BED(28)-19.

These standards listed below are only for the new installation of these devices. These standards
shall only be used for new installations only. All guardrail damaged over 25% shall be upgraded
to the current MASH Compliant standards or as directed by the Area Engineer.

GF(31)-19, GF(31)DAT-19, GF(31) LS-19, GF(31) TRTL3-20, GF(31) TRTL2-19,
GF(31)T101-19, GF(31)T6-19, GF(31) MS-19, SRG(TL-2)-21, SRG(TL-3)-21, RAIL-ADJ(A)-
19 AND RAIL-ADIJ(B)-19, SGT(108)31-16, SGT(118)31-18, SGT(12S)31-18, SGT(13S)31-
18, SGT(14W)31-18, SMTC(N)-16, SMTC(W)-16.

Painting the timber posts is not required.
The quantity of the metal beam guard fence is subject to change.

Use timber posts for galvanized steel metal beam guard fence, except for anchorage at turned
down ends. Turn down free ends of galvanized steel metal beam guard fence unless otherwise
shown on the plans.

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.

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

General Notes Sheet K
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If over twenty-five percent of a rail is damaged it shall be upgraded to the new standard.

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

Item 542: Removing Metal Beam Guard Fence

Remove and assume ownership of unsalvageable metal beam guard fence rail elements and
posts. Transport and store any functional, salvageable rail elements, including steel posts, which
are not reused in this project, to the Department stockpile located at 901 N FM 3083 E, Conroe,
Texas.

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

Item 544: Guardrail End Treatment

For SGT wood post items, Type I, posts 1 thru 2, shall be used unless otherwise directed by the
Area Engineer.

Locations where 50 foot approaches are necessary use Backfill and or Riprap, as needed, where
Mowstrip exists according to plans or as directed by the Area Engineer.

Any additional costs for installing MASH Compliant Systems will be responsibility of the
Contractor. The Contractor shall be familiar with site conditions, materials and or equipment
and labor needs before bidding on the contract.

Item 545: Crash Cushion Attenuators

Test Level TL-3 is required for temporary and permanent CCA installations at other locations
requiring a CCA.

A MASH compliant crash cushion attenuator is required for every temporary and permanent
installation.

The Crash Cushion Attenuators (CCA) Item that is installed on highways, including; 1 45, 1 69
and SH 249 shall be Low Maintenance (Redirective, Non-Gating) and Meets TL-2 and TL-3.

General Notes Sheet L
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Item 658: Delineator and Object Marker Assemblies
Locate delineators and object markers as shown on the plans or as directed.

Contractor must supply Shur-Tite Materials consistent with the following specifications: GF2
Post shall be 33” in length, flattened and sealed on each end to enable mounting height to be
consistent without the use of a tape measure. GF2 Post shall be a minimum of 2-3/8” outside
diameter. GF2 Post shall be composed of Recycled Tire Rubber and Post-Consumer Recycled
Materials. GF2 Post shall be permanently flattened and sealed at the top and should be a
minimum of 3” wide and be capable of displaying a 3”X12” wide long piece of reflective
sheeting. GF2 Post shall have been field tested in Texas for no less than 2 years and approved
for use on this project by the engineer.

Locations where guardrail is repaired and new delineation is placed, all delineation shall be
replaced throughout the location to match that of the newly installed delineation. Delineation
that is replaced on guardrail shall be uniform and match throughout the location up to 200 yards
on either side of the roadway.

The placement of new delineation on repaired guardrail systems is a requirement and will not be
paid for directly but is considered incidental to the repair of the guardrail.

Where delineation is replaced or installed on non-damaged guardrail and other structures,
delineation will be paid for by the each.

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 guardrail 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 raising or upgrading guardrail. If new holes are drilled, the old holes need to be
repaired/patched.

If, at the opinion of the Engineer, a terminal anchor post is beyond repair, replace the entire
terminal anchor in accordance with the standard detail sheet. This Item is subsidiary to the
various bid items.

Removing and replacing items for convenience will not be paid for directly but will be
subsidiary to the various bid items.
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Example, when an undamaged section of rail is removed from the post and set on the ground in
order to make a repair to a damaged post or another damaged item, the rail removal will not be
paid since the rail is not damaged and will be reused at the same location.

Object markers will be incidental to the various bid items.

For purposes of guardrail post replacement, a mowing strip is considered a foundation. When
replacing posts, the mow strip has to be replaced as well. 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.

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.

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.

Furnish all materials. The Area Engineer will determine whether damaged guard fence will be
repaired or whether to upgrade to MASH compliant or current standards using other items of
work.

Item 771: Repair Cable Barrier System

Make repair and installations in accordance with the manufacturer’s instructions and
recommendations.

Item 772: Post and Cable Fence

Make repair and installations in accordance with the manufacturer’s instructions and
recommendations.

Item 774: Attenuator Repair

Repairs shall be made within 48 hours of notification.

Measurement for the Repair of (Energy Absorbing System) will be made by each bay complete
in place.
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Repair of (Quad Guard Narrow Bay) System will consist of repairing each damaged bay.

Removing and replacing reusable items for the Contractor's convenience will not be paid for
directly but will be incidental to the bid items.

Make repair and installations in accordance with the manufacturer’s instructions and
recommendations.

All damaged material not reusable will become the property of the Contractor or as directed by
the Engineer.

Begin work on attenuator repair within 24 hours of notification and continuously prosecute to
complete the work. For emergency conditions, mobilize within 8 hours of notification.

Remove and replace with a MASH compliant system as directed. If concrete is needed, furnish
Class “A” concrete in accordance with Item 421.

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

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

Level 3 Compliant TMAs/TAs are required for this project.

In addition to the shadow vehicles with TMAs/TAs that are specified as being required on the
TCP layout sheets for this project, provide additional shadow vehicles with TMAs/TAs 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/TAs
needed on the project.

This item will be paid for by the day. The contractor is responsible to furnish, operate, maintain
and remove upon completion of work.

General Notes Sheet O
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CONTROLLING PROJECT ID 6457-33-001

Estimate & Quantity Sheet

DISTRICT Houston
HIGHWAY [|H0045

CONTROL SECTION JOB 6457-33-001
PROJECT ID A00204803
COUNTY Montgomery TOTAL EST. -ll—:cl)l\}-ﬁll_-
HIGHWAY IH0045
ALT BID CODE DESCRIPTION UNIT EST. FINAL
104-6054 REMOVING CONCRETE(MOW STRIP) LF 10.000 10.000
134-6005 BACKFILL TY A cY 10.000 10.000
432-6045 RIPRAP (MOW STRIP)(4 IN) cY 5.000 5.000
500-6033 MOBILIZATION (CALLOUT) EA 52.000 52.000
500-6034 MOBILIZATION (EMERGENCY) EA 6.000 6.000
540-6001 MTL W-BEAM GD FEN (TIM POST) LF 500.000 500.000
540-6002 MTL W-BEAM GD FEN (STEEL POST) LF 250.000 250.000
540-6006 MTL BEAM GD FEN TRANS (THRIE-BEAM) EA 2.000 2.000
540-6014 | SHORT RADIUS LF 300.000 300.000
540-6016 DOWNSTREAM ANCHOR TERMINAL SECTION EA 5.000 5.000
540-6017 MTL BM GD FEN (LONG SPAN SYSTEM) LF 100.000 100.000
542-6002 REMOVE TERMINAL ANCHOR SECTION EA 1.000 1.000
542-6003 REMOVE DOWNSTREAM ANCHOR TERMINAL EA 1.000 1.000
544-6001 GUARDRAIL END TREATMENT (INSTALL) EA 3.000 3.000
544-6002 GUARDRAIL END TREATMENT (MOVE & RESET) EA 1.000 1.000
544-6003 GUARDRAIL END TREATMENT (REMOVE) EA 1.000 1.000
545-6003 CRASH CUSH ATTEN (MOVE & RESET) EA 1.000 1.000
545-6005 CRASH CUSH ATTEN (REMOVE) EA 3.000 3.000
545-6006 CRASH CUSH ATTEN (INSTL)(L)(N)(TL2) EA 5.000 5.000
545-6007 CRASH CUSH ATTEN (INSTL)(L)(N)(TL3) EA 5.000 5.000
545-6009 CRASH CUSH ATTEN (INSTL)(L)(W)(TL2) EA 5.000 5.000
545-6010 CRASH CUSH ATTEN (INSTL)(L)(W)(TL3) EA 5.000 5.000
658-6062 INSTL DEL ASSM (D-SW)SZ 1(BRF)GF2(BI) EA 500.000 500.000
658-6068 INSTL DEL ASSM (D-DY)SZ 1(BRF)GF2 EA 250.000 250.000
770-6001 REPAIR RAIL ELEMENT (W - BEAM) LF 5,000.000 5,000.000
770-6002 REPAIR RAIL ELEMENT (THRIE - BEAM) LF 100.000 100.000
770-6003 REP RAIL ELMNT(THRIE-BM TRANS TO W -BM) LF 25.000 25.000
770-6006 RAISE RAIL ELEMENT LF 100.000 100.000
770-6010 REM / REPL TIMBER/STL POST W/O CONC FND EA 100.000 100.000
770-6011 REM / REPL TIMBER / STL POST W/CONC FND EA 400.000 400.000
770-6017 REALIGN POSTS 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 500.000 500.000
770-6027 REMOVE GDRAIL END TRT / REPL WITH SGT EA 20.000 20.000
770-6028 REPL SINGLE GDRAIL TERM IMPACT HEAD EA 75.000 75.000
770-6029 REM & RESET SGT IMPACT HEAD EA 10.000 10.000
770-6030 REPLACE SGT CABLE ASSEMBLY EA 60.000 60.000
TKDOTCO N N ECT Report Generated By: txdotconnect_internal_ext
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® Estimate & Quantity Sheet

Texas
Department
of Transportation

CONTROLLING PROJECT ID 6457-33-001 DISTRICT Houston

HIGHWAY [|H0045

COUNTY Montgomery

CONTROL SECTION JOB 6457-33-001
PROJECT ID A00204803
COUNTY Montgomery TOTAL EST. -ll—:cl)l\}-ﬁll_-
HIGHWAY IH0045
ALT BID CODE DESCRIPTION UNIT EST. FINAL
770-6031 REPLACE SGT CABLE ANCHOR EA 60.000 60.000
770-6032 REPLACE SGT STRUT EA 60.000 60.000
770-6033 REPLACE SGT OBJECT MARKER EA 75.000 75.000
770-6045 REM & REPLACE BLOCKOUTS (FURNISHED) EA 200.000 200.000
771-6002 REPLACE POSTS (TL-4) EA 75.000 75.000
771-6004 CABLE SPLICE / TURNBUCKLE (TL-4) EA 10.000 10.000
771-6006 REPAIR CONCRETE FOUNDATION (TL-4) EA 10.000 10.000
771-6008 REPR OR REPLC CABLE BARR TERM SEC(TL-4) EA 3.000 3.000
771-6010 REPLACE CABLE (TL-4) LF 500.000 500.000
771-6011 CHECK / RE-TENSION CABLE EA 50.000 50.000
771-6012 REPLACE POST HARDWARE (TL-4) EA 50.000 50.000
774-6044 REMOVE AND REPLACE (SMTC) (N) EA 10.000 10.000
774-6045 REPAIR (SMTC) (N) EA 10.000 10.000
774-6046 REMOVE AND REPLACE (SMTC) (W) EA 2.000 2.000
774-6047 REPAIR (SMTC) (W) EA 2.000 2.000
6185-6002 | TMA (STATIONARY) DAY 160.000 160.000
DISTRICT COUNTY ccsy SHEET
TXDOTCO NN ECT Report Generated By: txdotconnect_internal_ext Report Created On: Nov 6, 2023 8:46:36 AM Houston Montgomery 6457-33-001 5
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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

—_

The Barricade and Construction Standard Sheets (BC sheets) are intended

§§ to show typical examples for placement of temporary traffic control within +ﬁe right-of-way s?oll wear hig@—visibi|i+y safety gpporgl_mgeTing
' devices, construction pavement markings, and typical work zonme signs. the requlremen+s_of ISEA A@eflcon National Standard for High-Visibility
Zg The information contained in these sheets meet or exceed the requirements Apparel," or equivalent revisions, and labeled as ANSI 107-2004 standard
t8s shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). perfgrmance for gloss 2 0f 3 risk exposure. Closs.3 gcrmen+s should be
5,9 considered for high traffic volume work areas or night time work.
§£$ 2. The development and design of the Traffic Control Plan (TCP)is the . . . . . .
o5 responsibility of the Engineer. 2. Except in gmergency su+uo+lons, flagger stations shall be illuminated
=+5 when flagging is used at night.
Pl
LEw 3. The Contractor may propose changes to the TCP that are signed and sealed
+=— . . . .
95& by a licensed professional engineer for approval. The Engineer may develop,
gl sign and seal Contractor proposed changes. COMPL IANT WORKZONE TRAFFIC CONTROL DEVICES
—00
Qo _ s o " .
Eg; 4. The Contractor is responsible for installing and maintaining the traffic I. Only pre-qualified products shall be used. The "Compliant Work Zone
€oe control devices as shown in the plans. The Contractor may not move or change Traffic Control Devices List" (CWZTCD) describes pre-qualified products
gce the approximate location of any device without the approval of the Engineer. and their sources.
5ev ; ; ; .
g5y 5. Geometric design of lane shifts and detours should, when possible, meet the 2. Work zone tfraffic control devices shall be compliant with the Manual for
580 applicable design criteria contained in manuals such as the American Assessing safety Hardware (MASH).
ws3 Association of State Highway and Transportation Officials (AASHTO),
CEX: "A Policy on Geometric Design of Highways and Streets," the TxDOT "Roadway
2 . Design Manual" or engineering judgment.
: .0
Lo
%%E 6 When projects abut, the Engineer (s) may omit the END ROAD WORK, TRAFFIC
288 FINES DOUBLE, and other advance warning signs if the signing would be
- redundant and the work areas appear continuous to the motorists. If the THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT
g:& adjacent proje?+ is.comple+ed first, the Contractor shall erect the http://www.txdot.gov
99y necessary warning signs as shown on these sheets, the TCP sheets or as
323 directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shall be COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)
nag revised to show appropriate work zone distance.
o5 DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)
g;; 7. The Engineer may require duplicate warning signs on the medion side of MATERIAL PRODUCER LIST (MPL)
Gw C divided highways where median width will permit and traffic volumes
ESB justify the signing. ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"
[LY=Te)
r=aha STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
EhE 8. All signs shall be constructed in accordance with the details found in the
523 "Standard Highway Sign Designs for Texas," latest edition. Sign details TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)
oC
=95 not shown in this manual shall be shown in the plans or the Engineer shall
g:ig provide a detail to the Contractor before the sign is manufactured. TRAFFIC ENGINEERING STANDARD SHEETS
< Loom o
§F§f 9. The temporary traffic control devices shown in the illustrations of the
o xo BC sheets are examples. As necessary, the Engineer will determine the most

appropriate traffic control devices to be used.

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

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

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

devices. SHEET 1 OF 12
. . . . . . . 3(9 Traffic
13. Inactive equipment and work vehicles, including workers’ private vehicles - g?@ﬂ
must be parked away from travel lanes. They should be as close to the ITexasDePa’tmenfOle’a"SPO"faﬁon Standard

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

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1)-21

FiLe: be-21. dgn owe TXDOT [ex TXDOT [owe TxDOT [ex: TxDOT

(©7TxDOT November 2002 CONT | SECT JoB HIGHWAY
- o 4-03 7-13°°0¢ 6457| 33 001 145, ETC.
I-ILJI-_IIJ 9_07 8']4 DIST COUNTY SHEET NO.
=in 5-10 5-21 HOU| MONTGOMERY 6

95
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TYPICAL LOCATION OF CROSSROAD SIGNS

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

END
ROAD WORK

- (Optional 020-10T
see Note -la
5 62024 1 and 4) /
5
. 9 {
Fa
] + : + : §
< CROSSROAD X
g ]
o b u— X 4 X
z
ROAD WORK

<= NEXT X MILES
NEXT X MILES =>

G20-1aT

END
ROAD WORK

620-21F

(Optional
see Note
1 and 4)

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

(G20-2) “END ROAD WORK" sign, unless noted otherwise in plans.
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted
with the reduced size 36" x 18" "END ROAD WORK" (G20-2)

TxDOT assumes no responsibility for the conversion

Texas" monual for sign details. The Engineer moy omit the odvance warning signs on low

information shall be shown in the plans.

Zone Standard Sheets.

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

o w;

the plans or as determined by the Engineer/Inspector, shall be in place.

1. The typical minimum signing on a crossroad approach should be @ "ROAD WORK AHEAD" (CW20-1D)sign and a

sign on low volume crossroads (see Note 4 under
"Typical Construction Worning Sign Size and Spacing”). See the "Standard Highway Sign Designs for
crossroads. The Engineer will determine whether a road is low volume as per TMUTCD Part 5. This

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

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

. Additional traoffic control devices may be shown elsewhere in the plans for higher volume crossroads.
. When work occurs in the intersection orea, appropriate traffic control devices, as shown elsewhere in

T-INTERSECTION

% ¥R20-5T

:
% % 620-20T | WORK_ZONE

% %620-9TP

% % R20-50TP| sdhaihs

BEGIN
WORK
ZONE

TRAFFIC
FINES

DOUBLE

ROAD WORK
<= NEXT X MILES

G20-1bTL

INTERSECTED 1 Block - City <= | 10007 -1500° - Hwy X
ROADWAY 1000’ -1500° - Hwy 1 Block - Cit
[} [} | I:> y
| | =
ROAD WOR g ) Q
K /
G20-1bTRI yexT X MILES > 80’ csd O
BEGIN min. S Limit WORK ZONE | G20- 26T ¢ %
BEGIN G20-5T | ROAD WORK
) WORK NEXT X MILES e
% % G20-9TP | 70NE
B | ST -
TRAFFIC . ore
% %R20-5T | FINES 6z0-61 ___STAIE___
DOUBLE CONTRACTOR
- WHEN END
% % R20-50TP| o3,
k t k
back to bacl 6202
vo lume
CSJ LIMITS AT T-INTERSECTION
1. The Engineer will determine the types and location of any additional traffic control devices,

such as a flagger and accompanying signs, or other signs,
being performed at or near an intersection.

2. If construction closes the road at a T-intersection,

The "ROAD WORK NEXT X MILES"

Engineer
(G20-1bTR) " signs shall be replaced by the detour signing called for in

the plans.

that should be used when work is

the Contractor shall place the "CONTRACTOR
NAME" (G20-6T) sign behind the Type 3 Borricades for the road closure (see BC(10) also).
left arrow(G20-1bTL) and "ROAD WORK NEXT X MILES" right arrow

TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING"*®

SIZE SPACING
sion ¢ tional Posted| SignA
Numper | *OMRE0 e | EXRTESenoy Speed [Spacing

or Series y v
Feet
4
Exg? MPH (Apprx. )
cw22 48" x 48" | 48" x 48" 30 120
cw23 35 160
cw25 40 240
CW1, CW2 45 320
’ L
Cw7, Cws, 36" x 36" 48" x 48" 50 400
cw9, Ccwii, 55 5002
cwi14 60 6002
Cw3, Cw4 65 700 2
’ ’ 2
CW5, CWwse, 48" x 48" | 48" x 48" 70 800
cws-3, 75 900 2
CW10, cwiz 80 10002
* * 3

% For typical sign spacings on divided highways, expressways ond freeways,
see Part 6 of the "Texas Monual on Uniform Traffic Control Devices"
(TMUTCD) typical application diograms or TCP Standord Sheets.

/\ Minimum distance from work orea to first Advance Warning sign nearest the
work area and/or distance between each additional sign.

GENERAL NOTES

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

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

WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS

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

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

SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT
e 0 |

THE CSJ LIMITS

3. Distance between signs should be increased as required to have 1/2 mile

or more advance warning.

% %G20-97p |BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
. SPEED ggl?EK crossroads at the discretion of the Engineer as per TMUTCD Port 5. See
[ BEGIN DO ROAD LIMIT TRAFFIC STAY ALERT OBEY Note 2 under "Typical Location of Crossroad Signs".
= % %G20-5T | ROAD. WORK. Ra-1 [ WORK X XR20-5T | Fings =N WARNING
= NEXT X MILES Cwi-4L (o PASS AHEAD >< >< DOUBLE ' SIGNS 5. Only diamond shoped warning sign sizes are indicated.
2 CW20-1D NAVE appropriate) e T STATE LAW
] - WOREERS
5 oW1 -4R X % G20-6T Anmﬁss CW13-1P | wPu W2021D R2-1% % \ % %R20 50TPI5mm TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
!\‘ggk L G20-10T % R20-3T % ¥ Sign Designs for Texas" manual for complete Iist of available sign design
¢ 3X CHI3-1P Type 3 Borricade or X X X X X X X sizes.
= CW20-1D channelizing devices \
2 I-/ //J e 0000 4 7 d d d d d d d
\
<& / N p LEGEND
LN (55 °° — — — — — — e Type 3 Barricade
/ => Vi Ly, | f<e i / => — :
: e—eo 7 i ee-e — O 0O | channelizing Devices
WORK . . '
b => SPACE // = A /389,',225";30“ SPEED/ M| s
= .. 7/ : R2-1 [ LIMIT WORK ZONE rgn
x Bhaqnel izing €SJ Limit b o line should <><> 620-2bT % %
. evices . . coordinate >< >< See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional with sign Warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still G20-2 % % location NOTES X Spacing chart or the
within the project Iimits. See the applicable TCP sheets for exact location and spacing of signs and TMUTCD for sign
channel izing devices. The Contractor shall determine the appropriate distance spacing requirements.
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS to be ploced on the G20-1 series signs and "BEGIN ROAD
BEGIN WORK NEXT X MILES" (G20-5T)sign for each specific project. SHEET 2 OF 12
| >l % %620-9TP ggng STAY ALERT This distance shall replace the "X" and shall be rounded
r BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. 3(@ Traffic
% %620-5T| ROAD WORK | |yt TRAFFIC WARNING No decimals shall be used. - Safety
ROAD NEXT X WILES % %R20-5T | FINES SIGNS I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
CLOSED|R11-2 CH-aL e >< >< DOUBLE o STATE LAW [0 The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 X %G20-6T :Tl:TYE ¥ % R20-50TP| yomces TALK OR TEXT LATER shal | be used as shown on the sample layout when advance
c"“ 6 Borricade or  Cyi3-1P —wmcion | R2-) L ngG'WT g;"ge'” signs are required outside the CSJ Limits. They inform the
channelizing motorist of entering or leaving a part of the work zone
devices \ . lying outside the CSJ Limits where traffic fines may double BARRICADE AND CONSTRUCT ION
. X X X X if workers are present.
/ r y ; ; = - - ra v PROJECT LIMIT
. // ¥¥ CSJ 1imit signing is required for highway construction and
\ 1 | maintenance work, with the exception of mobile operations.
<&
d % —_— —_— —_— —_— _— —|— —_— —_— e —_— —_— _— <> Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign Bc (2) _2]
Channel izing |\CSJ Limit = and other signs or devices as called for on the Traffic
/ T 74 Devices // Control Plan. Flie: bc-21. dgn on: TxDOT ‘CK:TXDOT‘DW: TxDOT |cks TxDOT
. R2-1
WORK A END H%h\ SPEED <><> Contractor will install a regulatory speed |imit sign at ©Tx00T Noverber 2002 CONT | SECT o8 RIemAY
- SPACE LIMIT E‘ the end of the work zone. revisIons 6457|33| 001 145, ETC.
] >< >< WORK ZONE |620-20T % % 9-07 8-14 DIST COUNTY SHEET NO.
3c £20-2 % % 7-13  5-21 HOU| MONTGOMERY 7
56 —
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Work zone speed limits shall be regulatory, established in accordance with the “"Procedures for Establishing Speed Zones, "
§_§ ond opproved by the Texas Transportation Commission, or by City Ordinonce when within Incorporated City Limits.
[
4= L o ° ° o
8 Reduced speeds should only be posted in the vicinity
+ o
coo L) L) ° o . .
9,9 Signing shown for Signing shown for
£e3 Stgning som for. s of work activity and not throughout the entire project. ooroning Shown for. -
2 r See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
285 additional advance . . additional advance
e signing. or covered during periods when they are not needed. signing.
To
Q= C I
<o-- i
323 | 2 - ~— 2 |
Qo _ _ JES— JES— _ JES— JES— _ JES— _ —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_—
35 L [T “ !
Y- N NN AAAANARNNNNNNN N\ ~ f
gcg | AN ANNY ANNNNNY AN ANN \l
-0
;83 P o P P P P P P
235
gop See General See General
W (750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
BR o | |
X L
2.
Y WORK
2ot 620-5aP
£55 SPEED ZONE
g LIMIT 2 WORK | ¢20-50p SPEED <PLED
= e ZONE SPEED LIMIT WORK WORK LIMIT
355 0O fe1 60 SPEED LMt | 70 ZONE | 620-50P ZONE | G620-50P
Co* LIMIT o O R2-1 SPEED SPEED I O R2-1
285 CW3-5 6 O Rz-1 LIMIT LIMIT
oa
cm:_Hu_) R2-1 6 O R2-1
P68
By GUIDANCE FOR USE:
O4 C
+
=0
289 LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
7o
AL
o8 This type of work zone speed |imit should be included on the design of 1. Regulatory work zone speed |imits should be used only for sections of construction
5§§§ the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
Zooo speed are present in the work zone and modification of the geometrics to 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
FI,!,'_E*C' a higher design speed is not feasible. mount ing height.
—_ e— 4
a X 0 . . . .
Long/Intermediate Term Work Zonme Speed Limit signs, when approved as described 3 ?peed zgnz_agr;? Gref'lIUShIMed for one direction of travel ond ore normally posted
above, should be posted and visible to the motorist when work activity is present. or eoch direction of travel.
Work activity may also be defined as a change in the roadway that requires 4. Frequency of work zone speed |imit signs should be:
a reduced speed for motorists to safely negotiate the work area, including: 40 mph and greater 0.2 10 2 miles
a) rough road or damaged pavement surface 35 mph and less 0.2 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
¢) construction detours 5. Regulatory speed Iimit signs shall have black legend and border on a white reflective
d) grade background (See "Reflective Sheeting” on BC(4)).
e) width
) other conditions readily apparent to the driver 6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,
As long as any of these conditions exist, the work zone speed |imit signs "WORK ZONE" (G20-50P) ploque and the "SPEED LIMIT"(R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiary to Item 502.
7. Turning signs from view, laying signs over or down will not be allowed, unless as
SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING" on BC(4).
This type of work zone speed Iimit may be included on the design of 8. Techniques that may help reduce traffic speeds include but are not Iimited to: SHEET 3 OF 12
the traffic control plans when workers or equipment are not behind concrete A. Law enforcement. ' ® Traffic
barrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed mext to sign. - bsﬂlfseig’n
in the traveled way. C. Portable changeable message sign (PCMS). A 7exas Department of Transportation Standard
.. . .. D. Low-power (drone) radar transmitter.
Short Term Work Zone Speed Limit signs should be posted and visible to the E. Speed monitor tragilers or signs.
motorists only when work activity is present. When work activity is not
present, signs shall be removed or covered. 9. Speeds shown on dg’rgi I's above are for illustration only. . BARRlCADE AND CONSTRUCT lON
(See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED LIMIT
10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system. BC (3) _2]
FILE: be-21.dgn o TxDOT [exs TXDOT [owe TxDOT [ex: TxDOT
(©7TxDOT November 2002 CONT | SECT JoB HIGHWAY
- REVISTONS 6457 33 001 145, ETC.
EL_IIJ 9-07 2:12? DIST COUNTY SHEET NO.
3t I HOU| MONTGOMERY 8
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No warronty of any
ility for the conversion

TxDOT assumes NO responsi

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS

2
minimum ROAD
from WORK
© © curb AHEAD
=] g N
2 @
@ @
: g B
_ 7.0° min, _ Qa
T 0’ -6’ 9.0 mox L 6 or 5 P
g0 -6 ] Jus . . 5 o S N L 7.0' min.
= M~ a ~ | greater S 9.0" maox.
WZZzmm— | WeZzm— || l
3 s
S 7 ] e
Paved SN TS Poved NS TITS T *
shoulder shoul der e
7

% When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign oppears straight and plumb.
Objects shall NOT be placed under skids as a means of leveling.

¥ % When ploques are placed on dual-leg supports, they should be attached to the upright nearest the travel lane.
Supplemental ploques (advisory or distance) should not cover the surface of the parent sign.

ATTACHMENT FOR SIGN SUPPORTS

Support Attachment to wooden supports
shal | not will be by balts and nuts
protrude or screws. Use TxDOT's or
above sign monufacturer’s recommended
procedures for attaching sign
substrates to other types of
sign supports
Suppor t
shall not
protrude
above sign
Nails shall NOT
be allowed.
Each sign
1 shal |l be attached

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

FRONT ELEVATION
Wood, metal or
Fiber Reinforced Plastic

= N -
!A\““““\\““\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\v W

directly to the sign
support. Multiple
signs shall not be
joined or spliced by
any means. Wood
supports shall not be
extended or repaired
SIDE ELEVATION by splicing or
Wood other means.

Splicing embedded perforated squore metal tubing in order to extend post
height will only be allowed when the splice is made using four bolts, two
above and two below the spice point. Splice must be located entirely behind
the sign substrate, not near the base of the support. Splice insert lengths
should be at least 5 times nominal post size, centered on the splice and
of at least the same gouge material

STOP/SLOW PADDLES

STOP/SLOW paddles are the primary method to control traffic

by floggers. The STOP/SLOW paddie size should be 24" x 24".

2. STOP/SLOW paddles shall be retroreflectorized when used at night

3. STOP/SLOW paddles may be attached to a staff with a minimum
length of 6’ to the bottom of the sign.

4. Any lights incorporated into the STOP or SLOW poddle faces

shall only be as specifically described in Section 6E.03

Hand Signaling Devices in the TMUTCD.

CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS
WITHIN THE PROJECT LIMITS

1. Permanent signs are used to give notice of traffic laws or regulations, call
attention to conditions that are potentially hazardous to traffic operations,
show route designations, destinations, directions, distances, services, points
of interest, and other geographical, recreational, specific service (LOGO), or
cultural information. Drivers proceeding through a work zone need the same,
if not better route guidance as normally installed on a roadway without
construction.

When permanent regulatory or warning signs conflict with work zone conditions,

GENERAL NOTES FOR WORK ZONE SIGNS

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

1

2. Wooden sign posts shall be painted white.

3. Barricades shall NOT be used as sign supports.

4. All signs shall be installed in accordance with the plons or as directed by the Engineer. Signs shall be used to regulate, worn, and
guide the traveling public safely through the work zone.

5. The Contractor may furnish either the sign design shown in the plans or in the “Standard Highway Sign Designs for Texas" (SHSD). The
Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
from the plans. Any variation in the plans shall be documented by written agreement between the Engineer and the Contractor’'s
Responsible Person. All changes must be documented in writing before being implemented. This can include documenting the changes in
the Inspector’s TxDOT diary ond having both the Inspector ond Contraoctor initial and dote the agreed upon chonges.

6. The Contractor shall furnish sign supports listed in the “Compliant Work Zone Traffic Control Device List" (CWZTCD) for small roadside
signs. Supports for temporary large roadside signs shall meet the requirements detailed on the Temporary Large Roadside Signs (TLRS)
standard sheets. The Contractor shall install the sign support in accordance with the manufacturer’s recommendations. 1f there is a question
regording installation procedures, the Contractor shall furnish the Engineer o copy of the monufocturer’s installation recommendations so
the Engineer can verify the correct procedures are being followed.

7. The Contractor is responsible for installing signs on approved supports aond replacing signs with damaged or cracked substrates and/or
damaged or marred reflective sheeting as directed by the Engineer/Inspector.

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

9. The Contractor shall reploce domaged wood posts. New or damoged wood sign posts shall not be spliced.

URAT

“Tex " Port
The types of sign supports, sign mounting height, the size of signs, ond the type of sign substrates con vary based on the type of

work being performed. The Engineer is responsible for selecting the appropriate size sign for the type of work being performed. The

Contractor is responsible for ensuring the sign support, sign mounting height ond substrate meets monufacturer's recommendations in

regard to crashworthiness and duration of work requirements

a. Long-term stationary - work that occupies a location more than 3 days.

b. Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting
more than one hour.

c. Short-term stationary - doytime work that occupies a location for more than 1 hour in a single daylight period.

d. Short, duration - work that occupies a location up to 1 hour.

e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)

SIGN MOUNTING HEIGHT

The bottom of Long-term/Intermediate-term signs shall be ot least T feet, but not more than 9 feet, above the paved surface, except
as shown for supplemental plaques mounted below other signs.

2. The bottom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
the

3. Longgfermllnfermedlafe term Signs may be used in lieu of Short-term/Short Duration signing.

4, Short-term/Short Duration signs shall be used only during daylight and shall be removed at the end of the workday or raised to
approprigte Long-term/Intermediate sign height.

5. Regulatory signs shall be mounted ot least 7 feet, but not more than 9 feet, above the paved surface regordless of work duration.

SIZE OF SIGNS

1.

The Contractor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.

SIGN SUBSTRATES

1.

2,
3

The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer’s recommendations for the type of sign
support that is being used. The CNZTCD Iists eoch substrate that con be used on the different types ond models of sign supports.
"Mesh” type materials are NOT an approved sign substrate, regardless of the tightness of the weave.

A1l wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
fastened to the back of the sign and extending fully across the sign. The cleat shall be attached to the back of the sign using wood
screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spoced at 6"
centers. The Engineer may approve other methods of splicing the sign face.

REFLECTIVE SHEETING

1.

All signs shall be retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300
for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).

2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with o white background.
3. Oronge sheeting, meeting the requirements of DMS-8300 Type Bp, or Type Cp , shall be used for rigid signs with oronge backgrounds.
SICN LETTERS

1.

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

REMOVING OR COVERING

1.

When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.

2. Long-term stotionary or intermediote stationary signs installed on square metal tubing may be turned away from traffic 90 degrees when
the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any
intersections where the sign moy be seen from approaching traffic.

3. Signs installed on wooden skids shall not be turned ot 90 degree angles to the roadway. These signs should be removed or completely
covered when not required.

4, When signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other materials which will cover the
entire sign foce and maintain their opaque properties under qutomobile headlights at night, without domaging the sign sheeting.

5. Burlap shall NOT be used to cover signs.

6. Duct tape or other adhesive material shall NOT be offixed to a sign foce.

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

SIGN SUPPORT WEI[GHTS

SHEET 4 OF 12

DATE
FILE:

e |
L 3:

k— 20— k— 20—

Bockground - Orange
Legend & Border - Black

Background - Red
Legend & Border - White

remove or cover the permanent signs until the permanent sign message matches
the roadway condition. For details for covering large guide signs see the
TS-CD stondard.

When existing permanent signs are moved and relocated due to construction
purposes, they shall be visible to motorists at all times.

[f existing signs are to be relocated on their original supports, they shall be
installed on crashworthy bases as shown on the SMD Standard sheets. The signs
shal | meet the required mounting heights shown on the BC Sheets or the SMD
Standords. This work should be paid for under the appropriate pay item for
relocating existing signs.

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

. The sandbags will be tied shut to keep the sand from spilling and to maintain a éﬁ%*?“;
constant weight. . . . I Texas Department of Transportation s,a,,f,;’,d
Rock, concrete, iron, steel or other solid objects shall not be permitted

for use as sign support weights.

Sandbags should weigh a minimum of 35 Ibs ond o maximum of 50 Ibs

Sandbags shall be made of a durable material that tears upon vehicular

impact. Rubber (such as tire inner tubes) shall NOT be used.

. Rubber ballasts designed for channelizing devices should not be used for
ballast on portable sign supports. Sign supports designed and manufactured
with rubber bases may be used when shown on the CWZTCD Iist.

7. Sandbags shall only be placed along or laid over the base supports of the

(= B I O TV

BARRICADE AND CONSTRUCTION
TEMPORARY SIGN NOTES

—_— = — = 5. If permnent signs are to be removed and relocated using temporary supports, traffic control device and shall not be suspended above ground level or
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Contractor shall use crashworthy supports as shown on the BC stondard sheets, hung with rope, wire, chains or other fas+eﬁ§rs_ Smdbagg shal | be placed
TLRS standard sheets or the CWZTCD Iist. The signs shall meet the required mounting along the length of the skids to weigh down the sign support.
USAGE COLOR SION FACE MATERIAL heights shown on the BC, or the SMD standord sheets during construction. This work 8. Sandbags shall NOT be placed under the skid and shall not be used to level Bc (4 ) = 2]
BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs. sign supports placed on slopes. FILE: bc-21. dgn on: TxDOT \cx:TxDOT\ow: TxDOT |ck: TxDOT
BACKGROUND ORANGE TYPE B, OR C; SHEETING 6. Any sign or traffic control device that is struck or damaged by the Contractor FLAGS ON SIGNS ©TxD0T November 2002 coNT [sECT J08 HIGHWAY
LEGEND & BORDER | WHITE TYPE B OR C SHEETING or his/her construction equipment shall be replaced as soon as possible by the 1. Flags may be used to draw attention to warning signs. When used, the flag shall REVISTONS 6457|33] 001 145, ETC.
Contractor to ensure proper guidance for the motorists. This will be subsidiary be 16 inches square or larger and shall be orange or fluorescent red-orange in 9-07 8-14 bisT CONTY SHEET NO.
LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to [tem 502. color. Flags shall not be allowed to cover any portion of the sign face. 7-13  5-21 HOU| MONTGOMERY 9
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2x6 Sign B ;ig:
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% Max imum |<—>|24 /skxid 4 Post :
3% Max imum 4x4 u 1< 12 sq. ft. of - : )
21 s:XITJ: of wood B i sign face 2x6 N H :
/ sign face | post 2x6 27" N 28 <;\o°e‘ :
/ N 38> B H
25 u q,(°\$\ o "ﬂ /e
:'é / Nl : 9 .
og % %4x4 ax4 60" 4x4 ] 3 desirable :I desirable .
25 wood X block HE : 18
25 . 12 block K R N
Eog post L~ R 34" min. in | optional R
Egz 48" HE strong soils, | reinforcing HE Base
H H f skids ma . . el " min. i N " min. i
A= u ] X %4x4 Length of skids moy minimum HH 23" Min. In | sleeve ——33 34" min. in see the cwzteo|| Bl post
28 Top be increased for HH weak soils. (172" larger : strong soils, .
=78 wood additional stability. i than sign N son om0 for embedment,
cEv See BC(4) post Too HH post) x 18" i s e
frimgs for sign 2x4 x 40" s HH
5< (4 Anchor Stub |3 HH
<o 30 height 24" V4 Sf?:, Zcign 24" 2x4 brace (174" 1arger |3} Anchor Stub i
823 requirement . 2x6 . - / . HH (174" 1arger se
+a¢ neiom 3/8" bolts w/nuts fhan sign |33 thon sign HH
gal 1 requirement i or 3/8" x 3 172" /L post) —>E : boen) HE
&S0 [0 1] O Ll 1 =1 3 (min.) lag &)%) 2% U
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glf I N\ N screws OPTION 1 OPTION 2 OPTION 3
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283 SKID MOUNTED WOOD SIGN SUPPORTS GROUND MOUNTED SIGN SUPPORTS
3
o" - ‘g i i h type sign support.
- ARY - PORTABLE SKID MOUNTED SIGN SUPPORTS fer to the CWZTCD and the manufacturer’s installation procedure for each ty _
=B * LONG/INTERVEDIATE TERM STATION Refe The maximum sign square footage shall adhere to the monufoc*ur(_er's recommendation.
f:’ég Two post installations con be used for larger signs.
+ 00
— WEDGE ANCHORS
- 16 sq. ft. or less of any rigid sign Both steel and plastic Wedge Anchor Systems as shown
gre substrate listed in section J.2.d of on the SMD Standard Sheets may be used as temporary
8hy 9 sq. ft. or less- the CWNZTCD, except 5/8" plywood. sign supports for signs up to 10 square 1"e$1 gf ol
38° 10mm extruded 1/2" plywood is allowed. foce. They may be set in concrete or mds ur ¥ s
o5 2 thinwal | plostic if approved by the Enqnneer.d(gﬁze\;lze gg Eec:f.:ls”o
3+ M : Y . .
28g sign only Traffic Engineering Standar
2y o " "
go” : @ 3/8" x 3" gr. 5 bolt
é:t o (2 per support) joining OT HER DES I GNS
° i ts
E‘EE : S1on panel ond suppor MORE DETAILS OF APPROVED LONG/INTERMEDIATE
00 o AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
282 : CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
L )
+ 0 o
583 GENERAL NOTES
" " foot . -
2 3§§ A :23/: ;sl 374" x 11 foo @3/8 " X 3" gr. |!. Nails may be used in the as§embly of woodeT sign .
g0 u (DOgNOFI'> SPLICE) 13/4" x13/4" x 129" 5 bol+t supports, but 3/8" bolts with nuts or 3/8 x 3I1/2
222 - (hole to hole) 12 ga. support . . . : lag screws must be used on every joint for fin
d'_-g.'c_ o b . telescopes into sleeve 1 374 x 1374 x 129 s - connect ion.
S5, [l 1 374" galv. round (hole to hole) : y o
e xo° N with 5/16" holes : 12 ga. square : ) = 2. No more than 2 sign posts shall be placed within o
N or 1 .3/4" x 1 3/4" N per forated T @ 7 ft. circle, except for specific materials noted on the
- square tubing 13/4 " x13/4" x 52" (hole S Pbing uoright Sy ] v, [MACRS S
‘1 to hole) 12 ga. square perforated _|Tbingupright /> e 3
ol X . o . .
i Tk tubing diagonal brace - 3. When project is completed, all sign supports and
Upright must of S — — S — S —— - —_— - — =3 . 0 tect sit
foundations shall be removed from the project site.
telescope to N IO ) DR | Completely welded s w! i idiary to Item 502.
provide 7 height 0 2" x 2" x 59" around fubing This will be considered subsidiary to
above  pavement ag* | 13/4" x13/4" x 32" (hole s (hole to hole)
to hole) 12 ga. square perforated | ® 12 go. pefforcrred 2" x 2" x 8" % See BC(4) for definition of "Work Duration. "
tubing cross brace v fubing skid (hole to hole)
12 go. square ¥ ¥ Wood sign posts MUST be one piece. Spl icirlug will
o 3/8" X 4-1/2 gr { perforoted NOT be allowed. Posts shall be painted white.
o ) — = tubing sleeve .
%o 5 BOLT (TYP.) —aF u | welded to skid O See the CHZTCD for the type of sign substrate
974 X - 60" { that can be used for each approved sign support.
- o
pin at angle ~ I
o -
morch i des! 3 SHEET 5 OF 12
motch sideslope N - .
" Traffic
36 — o i ,§® Safety
5.5 = 31/16" . Division
I Texas Department of Transportation Standard
o Welds to start on 7
N opposite sides_Jr
o going in opposite
o directions. Minimum 8" w2 x BARRICADE AND CONSTRUCT lON
N weld, do not
d back fill puddle. Lir?g;ﬁ TYP] CAL SI GN SUPPORT
weld | |
- 2" [ [ssssesesescssssvsiss
weld—— N weld starts here |
storts R
here weld ; £ BC(S) '2]
74 SINGLE LEG BASE 32’ e bo-21. dgn on: TxDOT ‘CK:TXDOT‘DM TxDOT ‘CK:TXDOT
Side View (©7TxDOT November 2002 CONT | sECT 208 HIGHWAY
S I GN SUPPORTS FEVISIONS 6457| 33 001 145, ETC.
SK I D MOUNTED PERFORATED SQUARE STE_EL TUB I NG 9-07 8-14 DIST COUNTY SHEET NO.
5  INTERME N N 713 5-21 HOU| MONTGOMERY | 10
EL‘I'J % LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS : E
ow
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WHEN NOT [N USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . v o
(The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
~C 1. The Engineer/Inspector shall approve all messages used on portable . o
§2 changeable message signs (PCMS). Ph(]se ] H Cond i '|' i on |_ i S'l's PhGSG 2: POSS | b I e Componen'l' L | STS
s g 2. Messages on PCMS should contain no more than 8 words (about four to
2 clelugh'r“cwcrcf'rers per word), not including simple words such as "TO, . Action to Take/Effect on Travel Location Warnin x x Advance
£8 FOR, " "AT," etc. Road/Lane/Ramp Closure List Other Condition List . . ning : :
§:§ 3. Messages should consist of a single phase, or two phases that List List List Notice List
£ alternate. Three-phase messages are not al lowed. Each phase of the
g+w message should convey a single thought, ond must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
06" itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
Z:§ Use the word "EXIT" to refer to an exit ramp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
kv "EXIT CLOSED." Do not use the term "RAMP."
2 Always use the route or in‘fers'rﬂ‘r? designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
P nen’in use, e botrom of o stationary PCHS messoge ponel should be CLOSED CLOSED XXXXCFT NARROWS NEXT XXXXX RAILROAD SPEED XX
= i , i _
_::)éqw:: a minimun 7 feet above the roodway, where possible. AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
QoL The message term "WEEKEND" should be used only if the work is to —
Esg start on Saturdaoy morning and end by Sundoy evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
28 Actual doys ond hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY
,5,,,% is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
5o The Engineer/Inspector may select one of two options which are avail-
Las able for displaying a two-phase message on a PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
8w displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E US XXX SPEED MAY XX
5,6% Do not "flash" messages or wor:ds mcluqed in g message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
03 a should be steady burn or continuous while displayed.
gxpe . Do not present redundant information on a two-phase message; i.e.
X L ’ 9 -
i keeping two |ines of the message the same and changing the third Iine. CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
SRS . Do not use the word "Danger” in message. LANE LANE GRAVEL LANES USE FOR TO LANE XX PM -
got . Do not display the message "LANES SHIFT LEFT" or "LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
+89 on a PCMS. Drivers do not understand the message.
P . Do not disploy messages that scroll horizontally or vertically across NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
ol the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS TO CAUTION FRI-SUN
“E’:E . The following table Iists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
gy are acceptable for use on a PCMS. Both words ino Phrose must be
Y disployed together. Words or phrases not on this Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
wdh abbreviated, unless shown in the TMUTCD. LANES CLOSED PAST NEXT DELAYS T0 SAFELY T0
— _E . PCMS character height should be at least 18 inches for trailer mounted
26 units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
5°% should be legible from at least 600 feet at night and 800 feet in
255 daylight. Truck mounted units must hove o choracter height of 10 inches EXIT RIGHT LN BUMP Us XXX REDUCE END DRIVE NEXT
E:g Endhmll.u§1 befl:gnl:lehfr?rg g'r Ieai'r 420 fe(:;r]. boord rother ih CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
0S8 o " lert or rignt jostified. oo oc on The Message beard rather Than CLOSED X MILES XXX FT USE CARE AUG XX
[ . If disabled, the PCMS should defoult to on illegible disploy thot will
u—E‘o‘ not alarm motorists ond will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
6,2 PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
2890 bors is appropriote. CLOSED TUE - FRI XXXX FT * ROUTES WORKERS XX AM
x®o+
wDEW
=
5"‘5’.‘2.'51’ XXXXXXXX STAY
» B WORD OR PHRASE | ABBREVIATION || WORD OR PHRASE | ABBREVIATION CE'(—)\S/ED ¥ LANES SHIFT in Phase 1 must be used with STAY [N LANE in Phase 2. LmE . % % See Application Guidelines Note 6.
[=] X 0
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
Best Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
;ogéevcrd glﬁ\[;g nondo{ nggM 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT ond ALL con be interchanged as appropriate.
Crl q_: CANT N°"Tﬁ N 2. The 1st phase (or both) should be selected from the 2. Roadway designations IH, US, SH, FM and LP can be interchanged as
anno or "Rood/Lane/Ramp Closure List" and the "Other Condition List". appropriate.
Center __ CTR Nor thbound (route) N 3. A 2nd phase can be selected from the "Action to Take/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can
Egggaruehon CONST AHD Parking PKING on Travel, Location, General Warning, or Advance Notice be interchanged as appropriate.
CROSSING XING Road RD Phase Lists". 4, Highway names and numbers replaced as appropriate.
3 T RooT TETOUR RTE Right Lane RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchonged as needed.
eTour _Rroute U Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
Do Not DONT Service Road SERV_RD 5. If two PCMS are used in sequence, they must be separated by 7. FT and MI, MILE ond MILES interchanged as appropriate.
Egst '; - Shoul der SHLDR a minimum of 1000 ft. Each PCMS shall be Iimited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
Eastbound El:IE; e STippery SLIP and should be understandable by themselves. 9. Distances or AHEAD can be eliminated from the message if @
| cmergency 13 South S 6. For advance notice, when the current date is within seven days location phase is used.
Emergency Vehicle | EMER VEH Southbound (route) S of the actual work date, calendar days should be replaced with
Entrance, Enter | ENT Speed SPD days of the week. Advance notification should typically be for
::g:z:zwtgne Eigwl;N g'frge'f leJN no more than one week prior to the work.
> > uncay SHEET 6 OF 12
XXXX Feet XXXX_FT Telephone PHONE
Fog Ahead FOG AHD Temporar TEMP ® Traffic
Freeway FRAY, FY Tredoy RS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR o Satoty.
e el Tl To Downiomn TO DHRTR CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | Sanary
affic
Hozordous Driving | HAZ DRIVING Travelers TRVLRS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
:9Zg"ggzs “G"g:e"m' :36““ Tuesday TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION ARRICA A TRUCT
1 - T o
Vehtele T Tine Winofes TV WU OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
Highway S Venicies (5] VER, VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- z Worning WARN
Lnformotion [ Wednesday _ WD ___ FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT Weignt Limit WT LINI 1. When Full Matrix PCMS signs are used, the character height and legibility/visibility requirements shall be maintained as listed in Note 15 under "PORTABLE
West []
Left LFT Westbound (route) W CHANGEABLE MESSAGE SIGNS" above. Bc (6) - 2]
Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the "Flagger Symbol"(CW20-7) are represented graphically on the Full Matrix PCMS sign ond, with the approval of the Engineer, it
Il:one Ctose? L#RCII_.S\?EII_) Will Not WONT shall mointain the legibility/visibility requirement |isted above. FILE: bc-21.dgn on: TxDOT \cx:TxDOT\ow: TXDOT \cmeDOT
ower Leve L 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, and shall not substitute (©TxDOT November 2002 conT |sect J08 HIGHWAY
. Mointenance MAINT for, or replace that sign. REVISIONS 6457/ 33 001 1 45. ETC
".39 Roadway 4, A full _ma’rrix PCMS may be used to simulate a flashing arrow board provided it meets the visibility, flash rate and dimming requirements on BC(7), for the 9-07 8-14 pywes oy ‘SHEET N'O.
- m designation # [H-number, US-number, SH-number, FM-number same Size arrow. 7-13  5-21 HOU MONTGOMERY P
To0
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1. Barrier Reflectors shall be pre-qualified, and conform to the color and . .
refléc'rivi'ry requirements oprMS?SGO(I). IA st of prequalified Borrier LOW PROF ILE CONCRETE Arrow Boards may be located behind channelizing devices in place for a shoulder
Reflectors can be found at the Material Producer List web address Barrier Reflector on BARRIER (LPCB) USED toper or merging taper, otherwise they shall be delineated with four (4) chaonnelizing
shown on BC(1). 16" tall plastic bracket IN WORK ZONES devices placed perpendicular to traffic on the upstream side of traffic.
2. Color of Barrier Reflectors shall be as specified in the TMUTCD. The . .
. . LPCB is approved for use in work
z5s cost of the reflectors shall be considered subsidiary to Item 512. . .
§2 ' ubstdrary zone locations, where the posted 1. The Flashing Arrow Board should be used for all lane closures on multi-lane roadways, or slow
o P speed is 45mph, or less. See moving maintenance or construction activities on the travel lanes.
o9 Roadway Standard Sheet LPCB. 2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions
s, or work on shoulders unless the "CAUTION" display (see detail below) is used.
] 3. The Engineer/Inspector shall choose all appropriate signs, barricades and/or other traffic
LoD R Max. spacing of barrier control devices that should be used in conjunction with the Flashing Arrow Board.
LC B . . .
g o arrier reflectors is 20 feet. 4, The Flashing Arrow Board should be able to display the following symbols:
05" Reflectors Attach the delineators as per
Zvg manufacturer’s recommendations.
>
.G
ilo LOW PROFILE CONCRETE BARRIER (LPCB)
—C
<2 ° °
§ gé o. ° .o
£ag CONCRETE TRAFFIC BARRIER (CTB) o o
v f_’ 7] ° )
“od L . . See D & OM (VIA)
2co 3. Wnere traffic is on one side of the CTB, two (2) Barrier Reflectors ry ry OR Y
T "’§ shal | be mounted in agpproximately the midsection of each section of CTB. °o o
ggL An alternate mounting location is uniformly spaced at one end of each ° °
£20 CTB. This will allow for attachment of a barrier grapple without o o L °
o0w damaging the reflector. The Barrier Reflector mounted on the side of . ° ° ° ® °
w5 the CTB shall be located directly below the reflector mounted on top of Install @ minimum of .. ..
Y=-%7} the barrier, as shown in the detail above. 3 Barrier Reflectors
%53 4., Where CTB separates two-way traffic, three barrier reflectors shall be as per manufacturer’s 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION LJ L]
ol mounted on each section of CTB. The reflector unit on top shall have recommendat ions.
'q,%E two yellow reflective foces (Bi-Directional)while the reflectors on each
£25 side of the barrier shall have one yellow reflective face, as shown in ® ° ° ® ® °
88 the detail above. ) o o . DEL INEATION OF END TREATMENTS J o J e o o
2§ 5. When CTB separates traffic traveling in the same direction, no barrier ° e o o [ ] e © 06 0 O [ ] [ ] [ ] [ ]
oLy reflectors will be required on top of the CTB. ) ° () ) ) [ )
%’:8 6. Barrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR ° ° ° ° ° °
58, the edgeline being supplemented. CTB'S USED
28° 7. Moximum spacing of Barrier Reflectors is forty (40) feet. IN WORK ZONES DOUBLE ARROW R_IGHT/LEFT ARROW SEOUE:I?TKL(EIEEVRON
o5 8. Pavement markers or temporary flexible-reflective roadway marker tabs (rignt arrow shown; :
Lag shal | NOT be used as CTB delineation. End treatments used on CTB’s in work zones left is similar) (right chevron shown;
ol6 9. Attochment of Barrier Reflectors to CTB shall be per manufacturer’s shal | meet the apppropriate crashworthy left is similar)
50+ recommendat ions. standards as defined in the Manual for " - . : : i
g:@&‘; 10.Missing or domaged Barrier Reflectors shall be reploced as directed Assessing Safety Hardware (MASH). Refer 5. Evgmogguzémioglr?-gcljgyagor;?\é:;s of four corner lamps flashing simultaneously, or the Alternating
P by the Engineer. to the CWZTCD List for opproved end ! M A 7 il .
zléz 11.Single slope borriers shall be delineated as shown on the obove detail. treatments ond manufacturers. f; m: ?ngr;?m A;pgwcgg;gnsgéf?lgg égpggIeAtl%og?rq.imun 50 percent dimming from rated Iamp voltage
Fral The flashing rate of the lamps shall not be Iess than 25 nor more than 40 flashes per minute.
3 8. Minimum lamp "on time" shall be approximately 50 percent for the flashing arrow and equal
00 . . .
0,73 BARR I ER REFLECTORS FOR CONCRETE TRAFF IC BARR I ER AND ATTENUATORS 0 }Rfervuls of 25 percen'.r for egch sequential phase of the flashing chevron.
0B S . e sequential arrow display is NOT ALLOWED. .
xoeh 10. The flashing arrow display is the TxDOT standard; however, the sequential chevron
000 display may be used during daylight operations.
<22 WARNING LIGHTS 11. The Flashing Arrow Board shall be mounted on a vehicle, trailer or other suitable support.
QHEE 12. A Flashing Arrow Board SHALL NOT BE USED to laterally shift traffic.
O S . . . 13. A full motrix PCMS may be used to simulate a Flashing Arrow Boord provided it meets visibility,
o xo 1. Worning lights shall meet the requirements of the TMUTCD. flash rate and dimming requirements on this sheet for the same Size arrow.
2. Warning lights sh(_]ll NOT b? ms'rol!ed or.1 barricades. . . . 14, Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roadway
3. Type A-Low Intensity Flashing Warning Lights are commonly used with drums. They are intended to warn of or mark a potentially hazardous to bottom of panel.
area. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation “FL". The Type A Warning Lights shall
not be used with signs manufoctured with Type By or C; Sheeting meeting the requirements of Departmental Material Specification DMS-8300.
4. Type-C ond Type D 360 degree Steady Burn Lights are intended to be used in o series for delineation 10 supplement other traffic control REQUIREMENTS
5 o) devices. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "SB". MINIMUM
5. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices. Type | MINIMUM MINIMUM NUMBER o nr iy ATTENTION
6. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning |ight manufacturer will SIZE OF PANEL LAMPS DISTANCE : WHEN NOT IN USE, REMOVE
certify the warning Iights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights. - Flashing Arrow Boords THE ARROW BOARD FROM THE
7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B 30 x 60 13 3/4 mile shall be equipped with RIGHT-OF -WAY OR PLACE THE
8. The location of warning Iights and warning reflectors on drums shall be as shown elsewhere in the plans. c | 48 x 96 15 1 mile outomatic dimming devices. #s&gglgogigR?Eglgg ESQESEI%L
Type € Warning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS
approved substitute mounted on a 1. Type A flashing warning lights are intended to warn drivers that they are approaching or are in a potentially hazardous area.

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

3. A series of sequential flashing warning |ights placed on channelizing devices to form a merging taper may be used for delineation. 1f used,
the successive flashing of the sequential warning lights should occur from the beginning of the taper to the end of the merging taper in
order to identify the desired vehicle path. The rate of flashing for each light shall be 65 flashes per minute, plus or minus 10 flashes.

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

changes, on lane closures, and on other similar conditions. =
5. Type A, Type C ond Type D warning lights shall be installed ot locations as detailed on other sheets in the plans. §® gg‘ﬂﬁ
6. Warning lights shall not be installed on @ drum that has @ sign, chevron or vertical panel. i Division
7. The maximum spacing for warning |ights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS ITexas Department of Transportation Standard

1. Truck-mounted attenuators (TMA) used on TxDOT facilities

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING L IGHTS must meet the requirements outlined in the Monuo! for BARRICADE AND CONSTRUCT lON
1. A warning reflector or approved substitute may be mounted on a plastic drum as a substitute for a Type C, steady burn warning |ight at the Assessing Safety Hardware (MASH).

discretion of the Contractor unless otherwise noted in the plans. 2. E(::ZT ;ong. CWZTCD for the requirements of Level 2 or ARRO" PANEL’ REFLECTORS’

2. The warning reflector shall be yellow in color and shall be monufoctured using a sign substrate approved for use with plastic drums |isted

3, Sn e SHZICD. 3 Tihs are required on reewoys unless orhervise noted WARNING LIGHTS & ATTENUATOR

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

. . . in the plans.
Warning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. . . e
or sqSore.Mus'r hoveyu yel low . Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 5 gonfrlg ?zgu}gel:e;ﬁszgvgﬂz;"ﬁ I:g*o;lch'; gﬁesoz:(;"):ﬂig
reflective surface area of ot leost gttaches to the drum. . . . . . . . without adversely offecting the work performance. BC ( 7) = 2]
30 square inches . The side of the warning reflector facing approaching traffic shall have sheeting meeting the color ond retroreflectivity requirements for 6. The only reason a TMA should not be required is when o work [ bo-21. dgn owe TXDOT [ex TXDOT [owe TxDOT [ex: TxDOT
DMS 8300-Type B or Type C. area is spread down the roadway and the work crew is an .
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©7TxDOT_November 2002 CONT | SecT 408 HIGHWAY
S 8. The warning reflector should be mounted on the side of the handle nearest opproaching traffic. REVISIONS 6457| 33 001 145, ETC.
wu 9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 DIST COUNTY SHEET NO.
= 713 5-21
ac HOU| MONTGOMERY 12
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GENERAL NOTES

1. For long term stationary work zones on freeways, drums shall be used as Hondle 18" min
the primary channelizing device. Top should not 9/16° di
2. For intermediate term stationory work zones on freewoys, drums should be ol low col lection : dIO-_ (typ)
—c used as the primary channelizing device but may be replaced in tangent of water or or mounting
go sections by vertical ponels, or 42" two-piece cones. In tangent sections, debris | signs ond
W0 one-piece cones may be used with the approval of the Engineer but only warning lights
o9 if personnel are present on the project at all times to maintain the 4" max
5 cones in proper position and location.
§¢ 3. For short term stationary work zones on freeways, drums are the preferred 4" min
2 chonr.mel izing device but may be rep!aced in tapers, 'rrc_JnsHions and tangent 8" max Each drum shall have
g': sections by ver'rlco! panels, two-piece cones or one-piece cones as (typ) a minimum of 2 orange fé
28 approved by the Engmec:.\r. . . ond 2 white stripes . L . .
4, Drums and all related items shall comply with the requirements of the using Type A or Type B _IB x_24 S_ngn . 12" x 24
f current version of the "Texas Manual on Uniform Traffic Control _Devices" : RIS retroreflective (Moximum Sign Dimension) Ver’ri_col Panel
= tzxglggi and the "Compliant Work Zone Traffic Control Devices List" f+ mc;< sheeting with the Dic\?iec;lerron DCrWilv'e%G;)DsD%SnIn[;Jngﬂfo;:p LRtliingeth r;\clagg:rnzuzg guggoggéz
. yp. . . ’ y i Wi W
é 5. Drums, bases, and related materials shall exhibit good workmanship and « ;c:zn:;.rlpe being R4 series or other _signs as approved travel way
g shall be free from objectionable marks or defects that would adversely | e by Engineer
a affect their appearance or serviceability. e
u 6. The Contractor shall have a maximum of 24 hours to replace any plastic EE
e druTs id?n-rifieg for replacement by_'rhe Engineer/Inspector. The replace- Plywood. Aluminum or Metal sign
° ment device must be an approved device. 3t S substrates shall NOT be used on
% GENERAL DESIGN REQUIREMENTS plastic drums
8 Pre-qualified plastic drums shall meet the following requirements: <—— Taper to allow
5 1. Plastic drums shall be a two-piece design; the "body" of the drum shall for stacking a N
=] be the top portion and the "base" shall be the bottom. minimum of 5 See Ballast
= 2. The body and base shall lock together in such a monner that the body drums & Note 3 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
separates from the base when impacted by a vehicle traveling at a speed ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal

hondling and/or air turbulence created by passing vehicles. .
3. Plastic drums shall be constructed of |ightweight flexible, and
deformable materials. The Contractor shall NOT use metal drums or

single piece plastic drums os channelization devices or sign supports. 1. Signs used on plastic drums shall be manufactured using

4. Drums shall present o profile that is @ minimum of 18 inches in width substrates listed on the CWZTCD.
at the 36 inch height when viewed from any direction. The height of
drum unit (body installed on base) shall be a minimum of 36 inches and 2. Chevrons and other work zone signs with an orange background
a maximum of 42 inches. This detail is not intended shall be manufactured with Type B or Type Cp Orange
5. The top of the drum shall have a built-in handle for easy pickup and for fabrication. See note 3 sheeting meeting the color and retroreflectivity requirements
shall be designed to drain woter and not collect debris. The handle and the CWZTCD list for of DMS-8300, "Sign Face Material," unless otherwise
shal | have a minimum of two widely spaced 9/16 inch diameter holes to providers of approved specified in the plans.
ol low attachment of a warning Iight, warning reflector unit or approved Detectable Pedestrian
compliant sign. Barricades 3. Vertical Panels shall be manufactured with orange and white

6. The exterior of the drum body shall have a minimum of four alternating sheeting meeting the requirements of DMS-8300 Type A or Type B.

orange and white retroreflective circumferential stripes not less than COr'ﬁinuous smooth Diaggnol stripes on Vertical Panels shall slope down toword
4 inches nor greater than 8 inches in width. Any non-reflectorized 36" rail for hand trailing the intended traveled Iane.

space between any two adjacent stripes shall not exceed 2 inches in . .

width, 4, Other sign messages (text or symbolic) may be used as

approved by the Engineer. Sign dimensions shall not exceed
18 inches in width or 24 inches in height, except for the R9
series signs discussed in note B below.

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

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

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

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

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

kind is made by TxDOT for any purpose whatsoever.

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

DISCLAIMER:

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

Detectable Edge 6. Mounting bolts and nuts shall be fully engaged and
RETROREFLECTIVE SHEETING adequately torqued. Bolts should not extend more than 1/2
inch beyond nuts.
1. The stripes used on drums shall be constructed of sheeting meeting the
color and retroreflectivity requirements of Departmental Materials 7. Chevrons may be placed on drums on the outside of curves,
Specification DMS-8300, "Sign Face Materials.” Type A or Type B on merging tapers or on shifting topers. When used in these
fgf-lrgghp‘llgnssneehng shal |l be supplied unless otherwise specified 2" Mox locations, they may be placed on every drum or spaced not
i . N ..
N more than on every third drum. A minimum of three (3)
2. The sheeting shall be suitable for use on and shall adhere to the drum should be used ot eoch location called for in the plons.
surface such that, upon vehicular impact, the sheeting shall remain
adhered in-place and exhibit no delaminating, cracking, or loss of DETECTABLE PEDESTRIAN BARRICADES 8. R9-9, R9-10, R9-11 and RI-11a Sidewalk Closed signs which
retroreflectivity other than that loss due to abrasion of the sheeting 1. When existing pedestrian facilities are disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
sur face. relocated in a TTC zone, the temporary focilities shall be opproval of the Engineer.
detectable and include accessibility features consistent with
BALLAST the features present in the existing pedestrion facility. Refer
to WZ(BTS-2) for Pedestrion Control requirements for Sidewalk
Diversions, Sidewalk Detours ond Crosswalk Closures.
1. Unbal losted bases shall be large enough to hold up to 50 Ibs. of sand. v A N J_rosswc . SHEET 8 OF 12
. . . . . 2. Where pedestriaons with visual disabilities normally use the
;2'7 DO?e,_ ‘f’hen)f' ! |egow||+n :he ’?OI I?S*Thm*er:‘lll'fhou'd weigh t_)e'rween closed sidewalk, a Detectable Pedestrion Barricade shall be 73@ Traffic
H TES még"é‘;’;‘gsagdpo qusf 'g;xjr';u“b' e bod ast may Zef§?TddlnI°n$' ploced across the full width of the closed sidewalk instead L"Jsiﬁseigln
o three san eparate fr e base, sand in a sond-filled plastic of a Type 3 Barricade. IT .
. . . . exas Department of Transportation
base, or other ballasting devices as approved by the Engineer. Stacking 3. Detectable pedestrian barricades similor to the one pictured P P Standard
of sandbags will be al lowed, however height of sandbags above pavement above, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. barriers, and wood or chain link fencing with a continuous
2. Bases with built-in ballast shall weigh between 40 Ibs. and 50 Ibs. detectable edging can satisfoctorily delineate o pedestrion
Built-in ballast can be constructed of an integral crumb rubber base or path. . . . BARR l CADE AND CONSTRUCT lON
a solid rubber base. 4, Tape, rope, or plastic chonr_\ strung be'!‘ween devices <.Jre not
3. Recycled truck tire sidewalIs may be used for ballast on drums approved detectabie, do Ot SoMDLy with tne design stondords in ine CHANNEL [ZING DEVICES
for this type of ballast on the CV.IZTCD list. . (ADAAG)" and should not be used as a control for pedestrian
4. The ballast shall not be heavy objects, water, or ony material that movements.
would become hazordous to motorists, pedestriaons, or workers when the 5. Worning lights shall not be attoched to detectoble pedestrion
drum is struck by a vehicle. barricades. Bc (8) - 2]
5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrian bcrricoges should use 8" notpinol bgrricode
holes in the bottoms so that water will not collect and freeze becoming rails gﬁ sho::rj on Bcn(_))I pr?xugTd -;hmh'rru:j Iop_rlfgul pl_’:;ldes FILE: bc-21. dgn on: TxDOT ‘CK:TXDOT‘DW: TXDOT | ck: TxDOT
a hazard when struck by a vehicle. a sSmoo cont inuous rai suitable for han rairling wi no
6. Ballast shall not be pToced on top of drums splinters, burrs, or sharp edges. ©TxDOT  November 2002 CONT [SECT JoB HIGHWAY
. . REVISIONS
P 7. Adnesives may be used to secure base of drums to pavement. 4-03 8-14 6457133 001 145, ETC.
L | 9_07 5_2] DIST COUNTY SHEET NO.
< —
e 7-13 HOU| MONTGOMERY 13
10
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8" to 12" 8" to 12* 8" to 12" 8" to 12" 12+ 1. Tr'\e-chevr?n shglllzbg ol\slelf‘rigcll rectangle with a
'<—>| minimum size o N inches.
o 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
2 =4 change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be installed
zs = — and provide additional emphasis and guidance for in close proximity to traoffic ond ore suitable for use on high or low
°a © .| 2 18" vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spacing and
'EE 1" § e E g Min. hor izontal alignment of the roadway. plocement is uniform ond in accordance with the "Texas Manual on Uniform
£8 . See 24t |+ See - e 3. Chevrons, when used, shall be erected on the out- Troffic Control Devices” (TMUTCD). . .
gog 45‘,2 nofe 7 min. % 4» note 7 3 é side of a sharp curve or turn, or on the far side 2. Channelizing devices shown on this sheet may have a driveable, f|>.<ed or
Leo 8 © of an intersection. They shall be in line with por'rablc_e L?ose.. The requirement for self-righting channelizing devices must
g+p o b and at right angles to approaching traffic. be spec!f:ed in :rhe General No‘_res or other plon sheets. .
o5~ 4" S g Spacing should be such that the motorist always 3. Channelizing devnce§ on self:rnghhng suppor ts sr'lould be used in work zone
zZ«g VP-1R o Vv | has three in view, until the chonge in alignment areas \t:here channel izing devices are f‘r(.equen‘rly impacted by er:r(lln‘r veh:cles
2k VP-1L L B 7} S eliminates its need. or vehicle related wind qusts moking alignment of the channelizing devices
R Surface ° . 4. To be effecti the ch hould be visibl dlffICl:lH‘ to maintain. Loca'rn(.)ns of these devices shall be detailed else-
95 Fixed Baose Noun < Rigid g 36" .+ 1o be effective, the chevron should be visible where in the plans. These devices shall conform to the TMUTCD and the
st w/ Approved Bage Roodway ‘E L Sngor N ! for ot least 500 feet. "Compliant Work Zone Traffic Control Devices List" (CWZTCD).
9532 Adhesive Surface : T 5. Chevrons shall be orange with a black nonreflec- 4. The Contractor shall maintain devices in a clean condition and replace
HY A N Led N 7Y 74 I tive legend. Sheeting for the chevron shall be damaged, nonreflective, foded, or broken devices and bases as required by
oY, T retroreflective Type Br or Type Cr conforming to the Engineer/Inspector. The Contractor shall be required to maintain proper
ob " —H= ‘self-righting W e Departmental Material Specification DMS-8300, device spacing ond al ignment.
E'Cg 18 - Support 12" minimum = unless noted otherwise. The legend shall meet the 5. Portable bases shall be fabricated from virgin and/or recycled rubber. The
'h'_, §° v Z’:bigmem — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
235 FIXED P Fixed Base w/ Approved Adhesive 6. For Long Term Stationary use on tapers or 6. Pavement surfaces shall be prepared in o manner that ensures proper bonding
53 —_— (Driveable Base, or Flexible transitions on freeways ond divided highways, between the adhesives, the fixed mount boses and the pavement surface.
So* (Rigid or self-righting) Support can be used) self-righting chevrons may be used to supplement :gzm:gafr_‘géé be prepared and opplied according to the manufocturer”s
(o] H H I .
§'§<’ o DRIVEABLE Plastic drums but not 1o replace plastic drums. 7. The installation ond removal of channelizing devices shall not cause
'n_:'_: detrimental effects to the final pavement surfoces, including pavement
] I Verticol Ponels (VPs) N 4 1o ch y surfc_lce discolc_)roﬂon or surface integrity. Dfiveable boses shall not be
QgL . *ﬁ;f%?g orog?v?de o sos?r:e rl‘g;:g °¥ ?fgfﬁg channelize CHEVRONS permi tted on_flnol pavement surfaces. The Erjglneer/ Inspector shall approve
g8 8" to 12 2 VP o .opposing . " C. i all application and removal procedures of fixed bases.
a2 . y be used in daytime or nighttime situations.
o= |<—>| They may be used ot the edge of shoulder drop-offs and
255 — other areas such as lane transitions where positive
Co¥* daytime ond nighttime delineation is required. The
L85 Engineer/Inspector shall refer to the Roadway Design
S8, Manual for additional requirements on the use VP's
ods 24" for drop-offs.
= E min 3. VP’'s should be mounted back to back if used at the edge Minimum Suggested Maximum
vgo - 36" of cuts adjacent to two-way two lane roadways. Stripes posted| F Desirable Spacing of
-0 min. are to be reflective orange and reflective white and oo S%seeed ormulal  Taper Lengths Chonne | izing
§o¢g should always slope downward toward the travel lane. =] g * % Devices
et 4. VP's used on expressways and freeways or other high Q 10" 17 12° on a on a
oS0 speed roodways, may have more than 270 square inches Q Offset/OffsetOffset] Taper | Tangent
TXF ; gfI;e’rr_‘o;:fleche o:ea facing"lrrgml‘fic._-m roble b 30 2 150" 165" | 180’ 30’ 60’
¥ _ o . Self-righting supports are available with portable base. WS 7 7 7 G 7
uafa’é See “Compliont Work Zone Traffic Control Devices List" 35 |- 60 205[ 225' 245[ 35' 70[
085S (CWZTCD). . . 40 265" | 295’| 320 40 80
Eeot 6. Sheeting for the VP's shall be retroreflective Type A or 45 450°| 495'| 540’ 45’ 90’
o0 Type B conforming to Depor'rrner]'rol Material Specification 50 5007 550°| 600" 507 700"
<E£-z v DMS-8300, un_less noted o'rher_’wnse. . . _
g or (Rigid or self-rignting 7. Where the height of reflective material on the vertical 55 L=WS 550’| 605'| 660" 55 1107
—_ —u ponel is 36 inches or greater, a panel stripe of 7 A B 7 B
a xo 6 inches shall be used. LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600" | 660" 720 60 120
PORTABLE 65 650'| 715°| 780’ 65 130
— 1. LCDs are crashworthy, lightweight, deformable devices that are highly visible, have good torget value and 70 700°| 770' | 840" 70" 140
can be connected together. They are not designed to contain or redirect a vehicle on impact. - -
VERTICAL PANELS (VPs) 2. LCDs may be used instead of o line of cones or drums. ] ] o ] 75 750'| 825'| 900’ 75 150
3. LCDs shall be placed in accordance to application and installation requirements specific to the device, and 80 800'| 880°| 960’ 80" 160°
used only when shown on the CWZTCD Iist.
4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. XX Taper lengths have been rounded off.
5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers ;::2:3;2 ;:,e:gp?;p;fn) W=Width of Offset (FT.)
on BC(7) when placed roughly parallel to the travel Ianes.
H : e 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
- 227?;:;23iZEO;:L?C::nZe[s);;Agzr:o(glheérgrz sheeting meeting the requirements for barricade rails as shown on BC(10). Place reflective sheeting SUGGESTED MAXIMUM SPACING OF
normal one-way roadway section to two-way near the top of the LCD along the full length of the device. CHANNEL IZING DEVICES AND
operation. OTLD's are used on temporary
" CW6-4 centerlines. The upward and downward arrows TAP TH
|<L’| on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS MINIMUM DESIRABLE TAPER LENGTHS
Y Nn N Panels traffic on either side of the divider. The
I~ mounted base Es secured to ‘rht.e povemen'.r v_li‘_rh an 1. Water ballasted systems used as barriers shall not be used solely to channel ize road users, but also to protect the
1\ back to back adhesive or rubt_>er w?lgh'r to mnr_\nmlze movement :zggléwggoggegzro:‘gebggﬂggr é g;?iggr;tflgrl‘ for Assessing Safety Hardware (MASH) crashworthiness requirements based on
18" caused by a vehicle impact or wind gust. 2. Water ballasted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
4/’7 2. The OTLD may be used in combingtion with 42" or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings. ‘ ® Traffic
cones or VPs. 3. Water ballasted systems used as barriers shall be placed in accordonce to application ond installation requirements = L"Jsiﬁseigln
Portable specific to the device, and used only when shown on the CWZTCD Iist. i
36" Fixed or 3. Spacing between the OTLD shall not exceed 500 4. Woter ballasted systems used as barriers should not be used for a merging taper except in low speed (less than 45 MPH) I Texas Department of Transportation Standard
Driveable Base feet, 42" cones or VPs placed between urban areas. When used on @ taper in a low speed urbon areq, the taper shall be delineated and the toper length
may be used, the OTLD’s should not exceed 100 foot spacing. should be designed to optimize road user operations considering the available geometric conditions.
or may be 4. The OTLD shall be orange with a black non- 5. When water ballasted systems usgd as barriers have Dll:ln‘r ends_exposed to traffic, they should be attenuated
o?ﬂ,eni_ reflective legend. Sheeting for the OTLD shol | as per monufacturer recommendations or flared to o point outside the cleor zone. BARR l CADE AND CONSTRUCT lON
be retroreflective Type B, or Type Cp conforming CHANNEL lz l NG DEv l CES
— / to Departmental Material Specification DMS-8300, If used to channelize pedestrions, longitudinal channelizing devices or water ballasted
) ( ) unless noted otherwise. The legend shall meet systems must have o continuous detectable bottom for users of long canes and the top
the requirements of DMS-8300. of the unit shall not be less than 32 inches in height.
BC(9) -21
HOLLOW OR WATER BALLASTED SYSTEMS USED AS Fiie: be-21. don on: TXDOT [oxs 1x00T [awe TxDOT_[ex: 1001
TxDOT November 2002 CONT [SECT JOB HIGHWAY
- OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGI TUDINAL CHANNEL IZING DEVICES OR BARRIERS e s 33 oo T 125 BTG
E"_',J 9-07 8-14 DIST COUNTY ;HEET NO.
3c 13 521 HOU| MONTGOMERY 14
L 105 ]
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TYPE 3 BARRICADES

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

Z5 2. Type 3 Barricades shall be used at each end of construction
S projects closed to all traffic.
5% 3. Barricades extending across a roadway should have stripes that slope
~e downward in the direction toward which traffic must turn in detouring
€8 When both right ond left turns ore provided, the chevron striping may
2 slope downward in both directions from the center of the barricade.
5< Where no turns are provided at a closed road, striping should slope
= downward in both directions toward the center of roadway.
822 4. Striping of rails, for the right side of the roadway, should slope

N downward to the left. For the left side of the roadway, striping

A should slope downward to the right.

5. Identification markings may be shown only on the back of the
barricade rails. The maximum height of letters and/or company |0gos
used for identification shall be 1",

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

clear zone is provided.

Worning lights shall NOT be installed on borricades.

Where barricades require the use of weights to keep from turning over,

the use of sondbogs with dry, cohesionless sond is recommended. The

sandbags will be tied shut to keep the sand from spilling ond to
maintain a constant weight. Sand bags shall not be stacked in a manner
that covers any portion of o barricade rails reflective sheeting.

Rock, concrete, iron, steel or other solid objects will NOT be

permitted. Sandbogs should weigh a minimum of 35 Ibs ond o moximum of

50 Ibs. Sandbags shall be made of a durable material that tears upon

vehicular impact. Rubber (such as tire inner tubes) shall not be used

for sandbags. Sandbags shall only be placed along or upon the base
supports of the device and shall not be suspended above ground level
or hung with rope, wire, chains or other fasteners.

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

o N

TxDOT assumes NoO responsi

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

Barricades shall NOT
be used as a sign support.

Minimum

Y & & & Apiis
45 NN 7 foares
TYPICAL STRIPING DETAIL FOR BARRICADE RAIL

4’ min., 8 max.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

48"

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

N

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

TYPICAL PANEL DETAIL
FOR SKID OR POST TYPE BARRICADES

Flat rail

Each roadway of @
divided highway shall be
barricaded in the same manner

ROAD
CLOSED

PERSPECTIVE VIEW

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

Roadway

NAME
ADDRESS
CITY
STATE
CONTRACTOR

G20-6T

for two-way traffic.

Barricade striping should slont
downward in the direction of detour.

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

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

TYPE 3 BARRICADE (POST AND SKID)

______.__a|[]

ggﬁ
gl
t—t 4+ 35|
10° é % :%P 6%%9
M M M | 2 f 5
il ] Il 28 s
53 1O
. . <8 & 0
8 max. length Type 3 Barricades el . =

PLAN VIEW

© O

PLAN VIEW
TYPICAL APPLICATION

2
3
Typical
Plastic Drum 4
PERSPECTIVE VIEW
These drums 5.

are not required
on one-way roadway

Where positive redirectional
capability is provided, drums
may be omitted.

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

. Vertical Ponels on flexible support

may be substituted for drums when the
shoulder width is less than 4 feet
When the shoulder width is greater
than 12 feet, steody-burn lights

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

of the culvert widening.

LEGEND

Plastic drum

D
®

Plastic drum with steady burn Iight
or yellow warning reflector

,;i>\\\ g@

Steady burn warning Iight
or yellow warning reflector

Increase number of plastic drums on the

side of opproaching traffic if the
width makes it necessary. (minimum
ond moximum of 4 drums)

crown
of 2

CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

N EET LA
tI:" min.
2" min,
}: " min,
28"
min.
Two-Piece

Alternate

Alternate (][)
Approx. Drums, vertical panels or 42" cones Approx. (][)
| 50" | ot 50 maximum spacing | 50° |
Min. 2 drums Min. 2 drums
or 1 Type 3 or 1 Type 3
barricad barricade
orilijﬁf (][) STOCKPILE ‘?//// '
[m] O [m] [m]
On one-way roads Desirable
downstream drums i H
or ggrricode m;; be sfocﬁglézfé?ggflon Channelizing devices parallel to traffic
omitted here cleor zone should be used when stockpile is
) within 30’ from travel lane.
<&
=>
]
<= TRAFFIC CONTROL FOR MATERIAL STOCKPILES
('S

cones

CONES

min.
min.
min.
min.
min.
min.

orange
white

orange

min. white
42"

min.

One-Piece cones

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

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

1. Traffic cones and tubular markers shall be predominantly orange, and
meet the height and weight requirements shown above.

2. One-piece cones have the body and base of the cone molded in one consolidated
unit. Two-piece cones have a cone shoped body and a separate rubber base,
or ballast, that is added to keep the device upright ond in place.

3. Two-piece cones may have a handle or loop extending up to 8" above the minimum
height shown, in order to aid in retrieving the device.

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

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

6. 42" two-piece cones, vertical panels or drums ore suitable for all work zone
durations

7. Cones or tubulor markers used on each project should be of the same size
and shape.

2" max.

3" min.

2" to 6"

3" min.
28"
min.

S

Tubulaor Marker

SHEET 10 OF 12
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WORK ZONE PAVEMENT MARKINGS

and as shown on the plans.

shown on the Standard Plan Sheet WZ (STPM).

is permitted.

TxDOT assumes No responsi

with [tem 662, "Work Zone Pavement Markings. "

RAISED PAVEMENT MARKERS

4. Pavement markings shall be installed in accordance with the TMUTCD

5. When short term markings are required on the plans, short term
markings shall conform with the TMUTCD, the plans ond details as

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

7. All work zone pavement morkings shall be installed in occordance

on BC(12)

Material Specification DMS-4200 or DMS-4300.

PREFABRICATED PAVEMENT MARKINGS

1. Raised pavement markers are to be placed according to the patterns

2. All raised pavement markers used for work zone markings shall meet
the requirements of [tem 672, "RAISED PAVEMENT MARKERS" and Departmental

of DMS-8241.

the requirements of DMS-8240.

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

1. Removable prefabricated pavement markings shall meet the requirements

2. Non-removable prefabricated pavement markings (foil back) shall meet

MAINTAINING WORK ZONE PAVEMENT MARKINGS

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

markings within the work Iimits.

device inspections as required by Form 599.

distance is restricted by roadway geometrics.

FS

Specification [tem 662.

1. The Contractor will be responsible for maintaining work zone pavement

2. Work zone pavement markings shall be inspected in accordance with
the frequency and reporting requirements of work zone traffic control

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

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

§§ GENERAL REMOVAL OF PAVEMENT MARKINGS
5 g 1. The Contractor shall be responsible for maintaining work zone and 1. Pavement morkings that are no longer applicable, could create confusion
~e existing pavement markings, in accordance with the standard or direct a motorist toward or into the closed portion of the roadway
8 specifications and special provisions, on all roadways open to traffic shall be removed or obliterated before the roadway is opened ta traffic
o within the CSJ Iimits unless otherwise stated in the plans. .
L2 P 2. The above shall not apply to detours in ploce for less thon three
2+ 2. Color, patterns and dimensions shall be in conformance with the days, where flaggers and/or sufficient channelizing devices are used
2 5 "Texas Monual on Uniform Traffic Control Devices" (TMUTCD). in Iieu of markings to outline the detour route.

P

2 3. Additional supplemental pavement marking details may be found in the 3. Pavement morkings shall be removed to the fullest extent possible,

- plans or specifications. so0 as not to leave a discernable marking. This shall be by ony method

approved by TxDOT Specification Item 677 for "Eliminating Existing
Pavement Markings and Markers".

4. The removal of pavement markings may require resurfacing or seal
coating portions of the roadway os described in [tem 677,

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

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

7. Over-painting of the markings SHALL NOT BE permitted.

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

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

10. Black-out marking tape may be used to cover conflicting existing
morkings for periods less than two weeks when approved by the Engineer.

Temporory Flexible-Reflective
Roadway Marker Tabs

TOP VIEW FRONT VIEW SIDE VIEW

D000, %%

2"

DEPARTMENTAL MATERIAL SPECIFICATIONS

s —

Adnesive pad
Height of sheeting
is usually more than
1/4" ond less than 1",

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

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

shal | meet the requirements of DMS-8242.

2. Tabs detailed on this sheet are to be inspected and occepted by the

Engineer or designated representative. Sampling and testing is not
normally required, however at the option of the Engineer, either "A"
or "B" below may be imposed to ossure quality before placement on the
roadway.

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

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

3. Small design varignces may be noted between tab manufacturers.

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

Standard Sheet TCP(7-1) for tab placement on seal coat work.

PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFFIC BUTTONS DMS-4300
EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
TEMPORARY REMOVABLE, PREFABRICATED

PAVEMENT MARKINGS DMS-8241
TEMPORARY FLEXIBLE, REFLECTIVE oVS-8242

ROADWAY MARKER TABS

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

1. Raised pavement morkers used as guidemorks shall be from the opproved
product list, ond meet the requirements of DMS-4200.

2. All temporary construction raised pavement morkers provided on @
project shall be of the some monufacturer.

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

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

A 1ist of prequalified reflective raised pavement markers,
non-reflective traffic buttons, roodway marker tabs and other
pavement markings can be found at the Material Producer List
web address shown on BC(1).
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DocuSign Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B

PAVEMENT MARKING PATTERNS

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

TWO-WAY HIGHWAYS

Type I-C

»C
co
O
o ¥
oo "
°¢ 10 to 12 <5 10 10 12 Type I11-A-A
8 i ocomoo ooonoo
E \ 4 DOOODOOEODOOODOOO'TEI ogogooo oooaoo
[}
5€ |::> Yel low Yel low &7 |:L‘>
g: Type 11-A-A Type Y buttons
00
Z‘; REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
2z
0
g <:§ Type I1-A- A <:h
a + oo oono onooonooonooonooon
e — T —-& —— o oo ooonoo/o goool jogon gogoo
° E:> . Yel low Type Y
c 4 to 8 buttons 6 to 8" Type 11-A-A
(%]
g REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B
=]
(7]
3 Pattern A is the TXDOT Standard, however Pattern B moy be used if approved by the Engineer.
— Prefabricated markings may be substituted for reflectorized pavement markings.
o
R
-

Type W buttons
ooooo

WhHeL
——

— Yel low tenoen

<5
<

Type Y buttons

OE|0OOE|OOOE|OOOE|OOODOOODO{ODOOODOOODOOODOO

Type I-C or II-C-R
o non/ ooooo

[e]
o

ooooa

Type 1-A
onooonob\:ooonooonooonooonooonooonooonooon

opogoooOoo0O
Type I-A
ooooo

Type Y buttons

N
o>

Yel low
- White ——— ooooa
( Type W buttons

opooopmooopmooopmooopmooonooo

ooooo

0ol
q\—Type I-C or I1-C-R
DOOOEKOOODOOODOOOD

OOOI:|OO0DOOODOOODOyDOOODOOODOOOD

REFLECTORIZED PAVEMENT MARKINGS

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

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

é‘: RAISED PAVEMENT MARKERS Type [-C
= Prefabricated markings may be substituted for reflectorized pavement morkings.
<
-
o
Z EDGE & LANE LINES FOR DIVIDED HIGHWAY
<j Type W buttons |{/-Type I-C <:|
— Whit /— — —— oooono gooooo \Z|OE|OE| goool oooono ooooa
ite <5 Type 11-A-A Type Y buttons
v oonooo%onooonooonooono%nooonooonooonooon
/1 ol?:>|:|ooo ooomooomooonmooomodobmooonmooobmnooonoooan
E:> — - Yellow — tooon ooooo opoon oomo ooooo oomoo
White ” j AN
El,> E:> Type W buttons Type I-C
REFLECTORIZED PAVEMENT MARK INGS RAISED PAVEMENT MARKERS
Prefabricoted markings maoy be substituted for reflectorized pavement morkings.
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS
<:| Type W buttons Type 1-C <:I
— — — ooooa [a'elalela] _\n\mon %on ooooo ooooo
Swnite” <s
oobmoooOdQooan oonooo|:|ooonooonooonooonooonooon
—— — —— —— ooooO ooooo looon
§Yel | ow Type Y bu++ons Type “ A A
— — — — goooa ooooa goooo
ooOooooaQ oonooo|:|ooonooonooonooouooonooonooou
— ;\ g — ooooO ooooo _/l:l(onon oogon nonock\_ [alela’cla]
|:‘l> White |:',> Type W buttons Type 1-C

DATE:
FILE:

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

60"

: 3" Type I1I1-A-A Type Y buttons

Ln_zlcr_onoooknoo/ono

o o o oo o o o o o o o o o

RAISED
PAVEMENT
MARKERS

NO-PASSING 4"
REFLECTORIZED '

DOUBLE 4 to 12-

LINE A INGS 4 to 1zt T*
Yel low
Type [-C , 1-A or II-A-A Type W or Y buttons
SOLID EDGE LINE PAVEVENT oo o oo o o oo o o0 o0 0o o
OR SINGLE e

LINES 60" + 3"

I

REFLECTORIZED
PAVEMENT

NO-PASSING LINE

MARK INGS qn White or Yel low
Type I-C Type W buttons
WIDE e J,_n%o 6o doooon d/ooaoo
LINE VARKERS '1\—|:| O 0O o o o o o o o o o o o
g"

REFLECTORIZED
PAVEMENT
MARKINGS

(FOR LEFT TURN CHANNELIZING LINE
OR CHANNELIZING LINE USED TO

DISCOURAGE LANE CHANGING.) White

33": 3" Type I-C or 1I-A-A 30"+/-3"
\D
oooOooaQ a a oooaQ

a
CENTER  movteen J L5
L INE MARKERS |<— 10" 'L 30 '! Type W or > 2
Y buttons
OR
ANE P
L REF;-AEVCE";:::T_I_ZED I a I a 4 I
L INE MARK INGS 10" —} 30'\/ White or Yellow

Type I-C or I1-A-A
(when required)

RAISED O o a] o .lo o a] o o
m@g o o a] o 1-2" g o [m] u] /; o
AUXILIARY 3 9’ Type [-C or 1I-C-R
REFLECTORIZED -

OR
g"
PAVEMENT L L +

LANEDROP
MARK INGS 3 9

LINE
REMOVABLE MARKINGS
WITH RAISED
PAVEMENT MARKERS

1f raised pavement markers ore used
to supplement REMOVABLE markings,
the markers shall be opplied to the
top of the tape ot the approximate
mid length of tape used for broken
lines or at 20 foot spacing for
solid lines. This allows an easier
removal of raised pavement morkers
and tape.

BROKEN
LINES

SR v

==n—

I‘— 10’ -|= 30 l

Raised Pavement Markers

e

20
Centerline only - not to be used on edge I|ines

1
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BARRICADE AND CONSTRUCTION
PAVEMENT MARKING PATTERNS

Raised pavement maorkers used as standord
pavement markings shall be from the approved
products |ist and meet the requirements of
Item 672 "RAISED PAVEMENT MARKERS. "

BC(12)-21

REFLECTORIZED PAVEMENT MARK INGS RAISED PAVEMENT MARKERS FILE: be-21. dgn owe TXDOT [ex TXDOT [owe TxDOT [ex: TxDOT
Prefabricated markings may be substituted for reflectorized povement markings. (©TxDOT February 1998 CONT | sECT J08 HIGHNAY
1-97 9_0-;”_%5_120?5 6457| 33 001 145, ETC.
Two'WAY LEF T TURN LANE 2-98 7-13 DIST COUNTY SHEET NO.
11-02 8-14 HOU MONTGOMERY 17
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DocuSign Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B

LEGEND
1 e=z===|Type 3 Borricade B8 |Chonnelizing Devices
. Truck Mounted
| | I8 [Heovy work venicie | @ |atyenuotor (Tua)
52 l Trailer Mounted Portable (;hongeoble
@ L ] Flashing Arrow Board Message Sign (PCMS)
S % @ °©
o8 ) 0 | G . 0 | G %’30;'38- g 0| G 3 END K 2 |sign <::l Traffic Flow
+=0 .
5,8 o % END (Flags- 2 @ ROAD WO O\ Flag U—O F 1agger
ol it B} 3 | See note 1) n 620-2
O+ wn Q C CW20-1D v ROAD WORK | v 4"
= & v 48" X 48" b 9 48" X 2 A Minimum Suggested Maximum| . .o
22 (Flags- =~ o S 620-2 (See note 2) Desirable Spacing of Sion | Suogestea
5 See note 1) ] | 3 48" X 24" Posted|Formulo Toper Lengths Chonnelizing spacing Longitudinal
_.?.‘-.‘: | 2 £ (See note 2)A | Speed Devices - Buffe“rB“Spoce
522 o * 0" | 11 | 122 | Ono | _Ona |pistonce
$35s | s T | offset|offsetloffset] Toper | Tangent |°'
823 Ealog 5 30 150°| 165'| 180°] 30° | 60" | 120° 90’
6c3 } o9 g a |5 | 2 n T
za8] 955%% 3259 €238 35 |- —‘"g 205'| 225" | 245°| 35 70" | 160 120
be s . . ’
riol (Flags- | 55« | | B2 E | 0 265'| 295°| 320'| 40 80° | 240 155
tgg See note 1) ‘: [ o - ™ \o_ \6 ‘.O_m | | a5 250°| 495° | 540° a5’ 90" 320" 195*
'E"’g . g & A | 50 500" 550°| 600°| _50° | 100’ | 400’ 240’
§§b o fe | | o 13 | 4 I 55 | | .yg [550°] 605°| 660°] 55° | 110° | 500" 295°
'8 o |8 9 st 60 600 [ 660°| 720’ 60" 120° 600’ 350°
[« 20" o (g . %
C - o o - " " n 7 7 g g
e L |2 | S s 8|5 | 65 650'| 715°| 780 65' 130' 7oo' 410,
geg S| | 2 70 700°( 770°[ 840') 70 140 800 475
- ’ ) . ’ . . ’
st sle —F. ) P Inactive - 75 750" | 825'] 900°] 75’ | 150° | 900 540
T8 E |0 | olf& Work vehicles Min, . work vehicle N R onl
poL 8 o M= or other equipment | 8 (See Note 7} % Conventional Roads Yy
38 L © 3 necissorz :gcrmfhe - | %% Toper lengths hove been rounded off.
By.= 2| o ORe O oy LsLength of Taper (FT} W=Width of Offset(FT) S=Posted Speed (MPH)
D-s' | | such as trucks, 2
55 r ===l . moveable cranes = ez X
€55 = - RE etc., shall remain in | ,9,-; | TYPICAL USAGE
[ o= from -
$8% " 3 Pl seporofec_l % SHORT SHORT TERM INTERMEDIATE LONG TERM
38° Channelizing devices a = S lanes of traffic by MOB ILE . ONG JERM
SLel may be omitted if the o L g channelizing devices | ?:’! DURATION srn:;mmv TERM ST}T!ONAR s k
wa work area is a minimum 3 4 W at all times. k= 7
;E‘E of 30° from the / 8 | ¢ < o
gow nearest traveled way.— | . o Rls 5 5
13 i 8 a 71 | cENERAL NOTES
e 5 sl€ = 0"
w0 | a5 : (See notes 4 & 5) l | 8 £ 1. Floags attoched to signs where shown, are REQUIRED.
298 v - 9 5. 2. A1l traffic control devices illustrated are REQUIRED, except those
E:E 2 = - a El denoted with the triongle symbol moy be omitted when stated in ﬂ:le
5238 | l @ | x plons, or for routine maintenance work, when onrovedfby 'rr;e Engineer,
g2 1 5 . 3. Stockpiled material should be placed a minimum of 30 feet from
E&;gg (See notes 4 & ) O = | nearest traveled way. . .
Zgoo | £ K l > " | - 4, Shodow Vehicle with TMA and high intensity rotating, flashing,
=l - . H i i i TMA should be
3 €alt = oscillating or strobe lights. A Shadow Vehicle with @
g'-gf : d 3 8 ¢ . (See notes 4 & 53 l used onytime it con be positioned 30 to 100 feet ir.w advance of
a %% K2 E | [r ] ¥ the area of crew exposure without adversely affecting the
l L8 8 c v | | performance or quality of the work. If workers are no longer pr?ser.n
2 ° X 8 3 ‘;’ c m_ ) but road or work conditions require the troffic control to remain in
x 47 o|° g o | ploce, Type 3 Barricades or other chaonnelizing devices may be
l B | 50 DY " - substituted for the Shadow Vehicle and TMA,
55w | > | 5. Additional Shodow Vehicles with TMAs may be positioned off the paved
o * y surface, next to those shown in order to protect a wider work space.
| | x |7 | § Iy | 6. See TCP(5-1) for shoulder work on divided highways, expresswoys ond
' E Qs ¢ freeways.
Sg N E 7. Inoctive work vehicles or other equipment should be parked neor the
| L |60 | right-of-way line and not parked on the paved shoulder.
g | : | X1 el . CW21-5 "SHOULDER WORK™ signs may be used in place of CW20-1D
3 E 5 A “ROAD WORK AHEAD" signs for shoulder work on conventional roadways.
3 3 A g 5 g - |
9] [+ ] o @ o -
5 ! 5 END 3 3 °l 1 |3 |
ROAD WORK Al e 2 2 _
wvi
| G20-2 | |
CW20-1D 48~ x 24" END :
48" x 48" (See note 2) A Oy :
(F1ogs- | cwz0-10 . ROAD WORK U 4 I : Traftic
l See note 1) (F 10gs- | - Operations
See ?‘.o-re " ez I Te D tment of Transportation Division
48" X 24" exas Departme P Standard
| | (See note 2)A CW20-1D
! i8" x 40" TRAFFIC CONTROL PLAN
see pore CONVENTIONAL ROAD
TCP (2-1q) TCP (2-1b) TCP (2-1¢) :
TCP(2-1)-18
FILE tep2-1-18, dgn DON: |CK' |D"'¢ |CK'
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER e e e
H REVISIONS 6457 | 33 001 145, ETC.
. : nventional Roads 294 4-98
- Conventional Roads Conventional Roads Conve Zo 498 otst comTy et wo,
S 1-97 2-18 HOU MONTGOMERY 18
o —
[=3TH

1ol



DocuSign Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B

LEGEND
Warning Sign Seguence 48" vZzzz2|Type 3 Barricade Channel izing Devices
in Opposite Direction T < WMounTed
ruc ounte
Same as Below P BT Emj Heavy Work Vehicle A | pttenuator (TMA)
CwW3-4 .
P ‘ ROAD WORK 48" X 48" Trailer Mounted Portable Changeable
o P @ G G20-2 (See note 2)A 5} |Frashing Arrow Board Message Sign (PCMS)
oo
48" X 24" i <:3 i
rg . | PREPARED CH20-1D - Sign Traffic Flow
§°% TO STOP 48" X 48" Fla O |F!
gg e AAAAA ——————— Temporary (Flags- O\ 2 209°”
€4 Yield Line s Seenote D Minimom i
z o+ Suggested Maximum ..
05" ONCOMING o | (See Note 2) A postedlF | Desirable Spacing of M‘;x‘gﬁw Suggested |Stopping
L= TRAFFIC 8 S%Seeed ormula Taper Lengths Channelizing Spacing Longitudinal| Sight
e = % * X Devices oy Buffer Space|Distance
5= R1-20P o | 11 | 12 on a on a ; "B"
852 48" X 36" . twzo-7 offset0ffsetloffset] Taper | Tongent |21TOc®
P (See note 9) RE 48" X 48 30 o] 150 165"| 180/ 30’ 60’ 120" 90’ 200"
si /l/" 3|5 XXX 35 L:g—g 205 | 225'| 245'| 35 70" | 160 120" 250"
8o . e FEET a 40 265’ | 295" | 320°| 40’ 80’ 240’ 155" 305’
& 8| Devices at 20’ ] 7 END a5 450" | 495'| 540'| 45 90" | 320° 195 360"
e} i S~ | . CW16-2P
oC 0O spacing on the Taper ‘ olc . . - S
2o . 3|z 24" x 18" A p ROAD WORK 50 500'| 550'] 600°| 50 100’ 400" 240’ 425'
é};%? ) G20-2 55 L=WsS 550" | 605" | 660" 557 110’ 500 295" 4957
£25 3 e meies 48" X 24" 60 600" 660 | 720'| 60" | 120’ | 600’ 350" 570"
,
ES; flagger stations 65 650" | 715"| 780° 65" 1307 7007 4107 645"
223 shall be % 70 700°| 770 840°| 70° | 140° | 800’ 475" 730"
X at night 75 750" | 825'| 900’ 75’ 150" 900" 540" 820’
5£§ § - . % Conventional Roads Only
29t & Temporary a ,LQQ %% Taper lengths have been rounded off.
+83 24" Stop Line L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
20¢ X (See Note 2) A ,
0 5] 100" Approx. TYPICAL USAGE
°556 N : = Devices at
c e Shadow \/ef‘_HC\? W\fh. 6 c 20’ spacing MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
o6y | ™A ond high infensity Sz DURATION STATIONARY | TERM STATIONARY | STATIONARY
380 rotating, flashing, ==
oLv oscillating or strobe v v v
»w3do lights. (See notes 6 & 7)——
- _E GENERAL NOTES
P y
‘g%& ‘ o 1. Flags attached to signs where shown, are REQUIRED.
o5y m g 2. All traffic control devices illustrated are REQUIRED, except those denoted with the triangle symbol
o« . a may be omitted when stated elsewhere in the plans, or for routine maintenance work, when approved
©50 ] Shadow Vehicle Y v by the Engineer.
030 . | 52 R1-2 xlﬂg TMﬁ Gﬁ% ms ¥ 3. The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4 "ONE LANE
£ Devices at 20’ < 2 42" X 42 " X 42" 'gh Intensity o ROAD XXX FT" sign, but proper sign spacing shall be maintained.
"2l spaci the T . = rofafing, = a. Fl hould +wo- di +h thods of fcation t trol traffi
25 pacing on e Taper ) A flashing, . aggers should use two-way radios or other methods of communication to control traffic.
0,0 ol oscillating or 5. Length of work space should be based on the ability of flaggers to communicate.
£ 9080 . 0|2 strobe |ights. 6. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet
YwoEw < y ONCOMING (r1 ;ZGP N (See notes 6 & 7)— in advance of the area of crew exposure without adversely affecting the performance or quality of
Zeoo Temporary 0 TRAFFIC (488 X BE ) the work. If workers are no longer present but road or work conditions require the traffic control
JFoE Yield Line o - ee note 9 to remain in place, Type 3 Barricades or other channelizing devices may be substituted for the Shadow
a 2r (See Note 2) A \AAAA/ o Vehicle and TMA.
o xo ‘ " CW20-7 7. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to those shown
e Devices at x 48" X 48" in order to protect a wider work space.
20’ spacing * ch2
| on the Tagper — ¢ S| XXX Wi6-2p TCP (2-2qa)
o) 9 FEET Wy .
Except in ‘“%9 24" X 18" A 8. The R1-2 "YIELD" sign traffic control may be used on projects with approaches that have adequate sight
emergencies, distance. For projects in urban areas, work space should be no longer than one half city block.
‘ X 48" flagger stations L In rural areas, roadways with less than 2000 ADT, work space should be no longer than 400 feet.
shall be > BE 9. The R1-2aP "YIELD TO ONCOMING TRAFFIC" sign shall be placed on a support at a 7 foot minimum
i ‘UW‘”G*y | — mounting heignht.
= at night PREPARED
| | x 10 STOP L34 TCP (2-2b)
48" X 48" P . . N " N " -
JE— Temporary 10.Channelizing devices on the center |ine may be omitted when a pilot car is leading traffic and
=t " s .
‘ ONE LANE 2 Stop Line A "'H (See note 2) A approved by the Engineer.
ROAD (See Note 2) A 11.If the work space is located near a horizontal or vertical curve, the buffer distances should be
AHEAD CW20-4D increased in order to maintain stopping sight distance to the flagger and a queue of stopped vehicles.
‘ G . 48" X 48" (See table above).
12.Flaggers should use 24" STOP/SLOW paddles to control fraffic. Flags should be Iimited to
emergency situtations.
END ‘ CwW20-4
X 48"
. "
ROAD WORK ® Traffic
% Operations
G20-2 . Division
48" X 24" ‘ Texas Department of Transportation Standard
END
ROAD WORK TRAFFIC CONTROL PLAN
Cw20-1D
48" x 48 620-2 AHEAD Aviz20-1D ONE-LANE TWO-WAY
S(F\ogs; , 48" X 24 X 48" TRAFF TR
ee note (F lags-
See note 1) IC CON OL
TCP (2-2q) TCP (2-2b)
2-LANE ROADWAY WITHOUT PAVED SHOULDERS 2-LANE ROADWAY WITHOUT PAVED SHOULDERS TCP(2-2)-18
ONE LANE TWO-WAY ONE LANE TWO-WAY P fop2-2-1h.0mn [ Jow [ea
© Txp0T December 1985 CONT | sECT JoB HIGHWAY
REVISIONS
CONTROL WITH YIELD SIGNS CONTROL WITH FLAGGERS oes733| 001 | 145 ETC.
[— _ 1,97 2-12 DIST OUNTY SHEET NO.
<= (Less than 2000 ADT See Note 9) o8 18 HoU | MONTGOMERY 9
16




DocuSign Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B

END LEGEND
END - G20-2 - . .
[
ROAD WORK| 620-2 = ROAD WORK 28" X 24" eZzzz2|Type 3 Barricade a Channelizing Devices
48" X 24" . Truck Mounted

25 0 G I3 |Heavy Work venicie A |attenuator (TMA)

c

G- CW20-1D CW20-1D £ Trailer Mounted eeees |Roised Pavement

55 | 8 x 48 \. < | AN 48" X 48" a Flashing Arrow Board Markers Ty 11-AA

~ (Flags- RE (Flags- x PASS |1f applicable . .

75 . See note 1) See note 1) | WITH e |Sign Traoffic Flow

coo

o (7]

- -

15 = 8 PASS - i CARE | Ra-2 O\ |Flag Lo [Frogger

L ; 24" x 30"

gé._ DO WITH If applicable Mi?imm Sug0esTea Moximum i

§ NOT R4-1 VAl 6" Double Desiroble Spocing of Sign Suggested
D T oV g - R4- Posted|Formula| Toper Lengths Channelizin A Ttudinal
e CARE 2 g Longitudinag

il Rao PASS 24" % 30" 24" X 30" B Yel low Speed * % Devices $POe1"9 |putfer space

o2 24" x 30" I in Buffer * o TE vH o o on o | pistonce g

oot = Island Offset/0ffset/Offset| Taper | Tangent

<63 . 17 1 30 2| 150 165 180 30’ 60" 120° 90°

8o | 35 .- % 205'| 225'| 245°| 35 70° | 160 120

T8 /g @ 40 265 295'] 320'| 40’ 80° 240’ 155’

ece . w7/ 45 450°] 495'] 540°| 45’ 20" | 320 195"

-

;oo CWi-4R < H : 50 500'| 550°| 600° 50’ 100 400’ 240’

gas] 8" x 48 . CW1-4R 17/ N 55 | .y [5507[ 605 [ 660 55" | 110" | 500° 295°

gow 48" X 48" CW1-6aT 60 | 600° | 660°| 720°| 60° | 120° | 600’ 350"

St XX 36" X 36" o 8

o22l cwiz-1p XX 85 65 650’ 715'] 780°| 65 | 130’ 700’ 410’

= [ | —
gXPL 2avTx 24n LMEH - s W31 | MPH 2 1R 70 700°| 770°| 840'| 70" | 140° | 800 475
o~ CW13-1 - D V 0 7 7 7 0

!‘L.§ S - . CW1-6aT 24" X 24+ - 48" X 48" 75 750’ | 825’ 900 75 150 900 540

2ot Pl 36" X 36 " . I ¥ Conventional Roads Only

F00 6" Solid ]

~@ e t White MPH | CW13-1P %% Taper lengths have been rounded off.

o8- @ Ed elinei T 24" X 24" L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed (MPH)

DL 9 o)

v =0

gz2 » 6" 4" 6" 8 TYPICAL USAGE

88y - -'{' T I1-A-A  p—fot—of A

28° ~ L . . % RS 6" Doubl v MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM

oL v > » = ol © aised ouble ¥ DURATION | STATIONARY | TERM STATIONARY | STATIONARY

3% - . . ol 5 Pavement Yellow Line 5

288 ] = v § e %grkgrs on S = TCP(Z-?)ONLY

VLo - © C-C. —

L O " "

§55ﬁ Shadow Vehicle with ! . a 48" X 48 _é") R

§22] TMA and high intensity e XX u GENERAL NOTES

et rotatin flashin _

:50 osci | |G$,7”Q or s+|92>be i ! MPH | CW13-1P EI: S 1. Flags attached to signs where shown, are REQUIRED.

-E'QP- lights. (See notes 7 & 8) .l 24" X 24" - 2. All traffic control devices illustrated ore REQUIRED, except those denoted

+:E L 8 oy JL with the triangle symbol may be omitted when stated elsewhere in the plans,

] I 8 Transverse Channelizing or for routine maintenance work, when approved by the Engineer.

035 ml K. . i Devices spaced at 500’ to [ 3. When work space will be in place less than three days existing pavement
gogt . olf «x Shadow Vehicle with- 1000 in urban aregs, or markings may remain in place. Channelizing devices shall be used to separate
0. ™= 5 TMA and high infensity 174 to 1/2 mile in rural traffic.
<£-z . = ZZZ?TIE‘?’;nZ'gﬁhQ?EBDe 4k o areas betweem recurrent 4. Flagger control should NOT be used unless roadway conditions or heavy traffic
2 g+l cowi-a ! lights. (See notes 7 & 8) xe 9 work spaces volume require additional emphasis to safely control traffic. Flagger should
5 2% 48 x 48" R ]z & be positioned at end of traffic queue.

' Cw.‘._GOT " v 5. The R4-1 "DO NOT PASS," R4-2 " PASS WITH CARE" and construction
XX . m (:‘,Ssee chife 2)A 5 regulatory speed zone signs may be installed within CW20-1D "ROAD WORK
- —=| I fm = AHEAD" signs. Proper spacing of signs shall be maintained.
(2:‘2“ 3X”;4" MPH o) ' “ - 6. Conflicting pavement marking shall be removed for long term projects.
. Q 7. A Shadow Vehicle with a TMA should be used anytime it con be positioned
y LY S - Cwi1-4L x - - CWi1-4L 30 to 100 feet in odvance of the area of crew exposure without adversely
'. " ) 48" X 48" 48" X 48" aoffecting the performance or quality of the work. If workers are no longer
o st ol . . . A \" present but road or work conditions require the traffic control to remain
o~ -' -- * S X XX XX in place, Type 3 Barricades or other channelizing devices may be substituted.
~ o . CW1-4L CW13-1P MPH . 4 | MPH CW13-1P 8. Additional Shodow Vehicles with TMAs may be positioned off the paved surface,
= * . HF\ 48" X 48" 24" X 24" - N 24" X 24" next to those shown in order to protect a wider work space.
s N
CW1-6aT - TCP (2-3q)
(356 X 3f" 2A v x XX CWI13-1P p r DO 9. Conflicting pavement markings shall be removed for long-term projects.
ee note + MPH 24" X 24" 4k - " For shorter durations where traffic is directed over a yellow centerline,
P H s> NOT channelizing devices which separate two-way traffic should be spaced on
L > PASS [ R4-1 tapers at 20’ or 15° if posted speeds are 35 mph or slower, and for tangent
24" X 30" sections, at 1/2(S) where S is the speed in mph. This tighter device spacing
PASS x DO CW1-6aT -~ is intended for the area of the conflicting markings, not the entire work zone.
NOT 36" X 36" 4k
WITH e L (See note 2) A L . Traffic
Bl aa PASS | Ra-1 5 5 :
R4-2 CARE 8| | Sk 24 % 30" $ 8 x =k . Satety
?g 5 ?o bl § 2 PASS é 3 I Texas Department of Transportation Standard
applicable & ] WITH /"" c d b S| == -]
3 3 Raz | CARE o D . / 2010 TRAFFIC CONTROL PLAN
o o > 3 oy dan
0 : ’ {1 cpotteoore HAEAE: 5% 2 TRAFFIC SHIFTS ON
620-2-  1ROAD WORK g (Flags-
620-2 T I - See note 1) TWO-LANE ROADS
CW20-1D G20-2
48" x 48" 28" x 24-IROAD WORK
TCP (2-3a) (F lags- TCP (2-3b) TCP(Z 3) 23
See note 1) - -
2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS | | |
FILE: tep(2-3)-23.dgn DNz CKz Dw: CK:
TxDOT April 2023 CONT | SECT JOB HIGHWAY
ONE LANE CLOSED ONE_LANE CLOSED Ouo0r gz [ ] s T e
o w 12-85 4-98 2-18 > -
e ADEQUATE FIELD OF VIEW INADEQUATE FIELD OF VIEW T
ac 1-97 2-12 HOU MONTGOMERY 20
1K)




DocuSign Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B

LEGEND

Type 3 Barricade g e Channelizing Devices

Truck Mounted

Heavy Work Vvenhicle Attenuator (TMA)

Trailer Mounted
Flashing Arrow Board

Portable Changeable
Message Sign (PCMS)

Traffic Flow

Sign

END
ROAD WORK

G20-2 Minimum Suggested Maximum| ,,.
" " Desirable Spacing of Minimum

48" X 24 Posted Sign

osted|Formula Taper Lengths Channelizing

Speed * % Devices Spacing

nyn
* 10° 117 12° On a on a Distance
Offset|Offset|Offset| Taper Tangent

30 2| 1507 165" 1807 30’ 60" 1207 90’
35 |L=—==|205"| 225" | 245"’ 357 70’ 160" 1207
40 265"| 295'| 320’ 40’ 80" 240’ 1557
45 450" | 495" | 540’ 45’ 90’ 320’ 1957
50 500'| 550| 600’ 50’ 100’ 400’ 240’
55 550" 605"| 660° 55’ 110° 500 2957
60 600" | 660" | 720" 60’ 120’ 600" 350"
65 650'| 715"| 780’ 65’ 130° 700’ 4107
70 700" | 770" | 840’ 70’ 140’ 800 4757
75 750’ | 825’| 900’ 75° 150 900’ 540’

SENEDD

Flag F lagger

its use.

No warranty of any

TxDOT assumes no responsibility for the conversion

Suggested
Longitudinal
Buffer Space

nge

END
ROAD WORK

G20-2
48" X 24"

Shou lder
Shou lder

Shoul der
Shoul der

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

See note

less

(See note 4)

L 4
L 4
100’
Approx. A
B

3X for over 50 MPH |

X for 50 MPH or

% Conventional Roads Only
%% Taper lengths have been rounded off

L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
. TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
CW1-4R DURATION STATIONARY TERM STATIONARY STATIONARY

48" X 48"
= v v

XX

MPH

CW1-6aT
36" X 36"

incorrect results or damages resulting from

le/z L

Shadow Vehicle
with TMA and .
high inftfensity
rotating, flashing, u
oscillating or ‘

200’
Approx.

30
MIN.

(See note 8) —

is governed by the "Texas Engineering Practice Act"

Work Space

strobe lights.
(See notes 5 & 6) ‘

CW13-1P GENERAL NOTES

24" X 24 1. Flags attached to signs where shown, are REQUIRED

2. Al'l traffic control devices illustrated are REQUIRED, except those denoted

with the triangle symbol may be omitted when stated elsewhere in the plans

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

The downstream taper is optional. When used, it should be 100 feet minimum

length per Iane.

4, For short term applications, when post mounted signs are not used, the distance

legend mgy be shown on the sign face rather than on g CW16-3aP supplemental

plaque.

5. A Shadow Vehicle with a TMA should be used anytime it can be positioned
30 tfo 100 feet in advance of the area of crew exposure without adversely affecting
the performance or quality of the work. If workers are no longer present but road
or work conditions require the traffic control to remain in place, Type 3
Barricades or other channelizing devices may be substituted for the Shadow
Vehicle and TMA

6. Additional Shadow Vehicles with TMAs may be positioned in each closed
lane, on the shoulder or off the paved surface, next to those shown in order
to protect a wider work space

TCP (2-4q)

7. If this TCP is used for a left lane closure, CW20-5TL "LEFT LANE CLOSED"signs

CW174L . shall be used and channelizing devices shall be placed on the centerline to

48" X 48 protect the work space from opposing traffic with the arrow board placed in the

XX closed lane near the end of the merging taper.

mph | U310 TCP_(2-4b)

24" X 24"

8. For shorter durations where traffic is directed over a yellow centerline
channelizing devices which separate two-way traffic should be spaced on tapers
at 20" or 15" if posted speeds are 35 mph or slower, and for tangent sections, at
1/2(S) where S is the speed in mph. This tighter devices spacing is intended for
the area of conflicting markings, not the entire work zone

30’
Min.

Work Space
w

aki

Shadow Vehicle wahAA—‘E“_“_“‘_‘
TMA and high intensity I

-

<
& v rotating, flashing,
oscillating or strobe
> | ights. (See notes 5 & 6)

is made by TxDOT for any purpose whatsoever

The use of this standard

B

CW1-6aT
36" X 36"

of this standard to other formats or for
]

DISCLAIMER:

kind
el m

©
>
e®
2
e®
1/2 L

CW16-3aP
30" X 12" ‘

(See note 4)

/ ~
END

ROAD WORK

G20-2
48" X 24"

END

B ® Traffic
ivsvgoXS;F; . %’ Operations
. Division
Texas Department of Transportation Standard

Shoul der

ROAD WORK
CW16-3aP

) VAT
Grzo-10 < TRAFFIC CONTROL PLAN

note 4)
(Flags-

See note 1) = LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

Shoul der

Shoulder
Shoul der

TCP (2-4aq) TCP (2-4b)

TCP(2-4)-18

FILE:  fcp2-4-18.dgn DN: ‘CK: ‘DW: ‘CK:

ONE LANE CLOSED TWO LANES CLOSED JFlogs. ©Tx00T  December 1985 | conr |sect|  os AGmaY

go0s 3.03 LSO 6457/33| 001 145, ETC.

1-97 2-12 DIST COUNTY SHEET NO.

DATE:
FILE

4-98 2-18 HOU | MONTGOMERY 21

164



DocuSign Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B

LEGEND
ezZzZz2|Type 3 Barricade @ ® |Chonnelizing Devices
. Truck Mounted
Fap g b ‘ | (I [Heovy work venicie @ |attenuator (TMA)
O kel i
.sg 5 0 |0 G | G 3 END CW20-1D | END @ Trailer Mounted @ Portable Changeable
»E § g "|ROAD WORK ?I-'slotg)i(s-48 ROAD WORK Flashing Arrow Board Messoge Sign (PCMS)
'5-8'.‘; s te 1) /" 620-2 See note s 6202 . Sign ¢ Traffic Flow
Lol ee note 48" x 24" i 48" X 24" 0\ Flag U_O Fl
agger
g= e g < 5 5 29
06” " o °
Zw 0| T 3 0 0 G G 2 Minimum Suggested Moximum| . .
Z‘E ol 8 2 Desirable Uquocing c;f'I Minimum Suggested
. T . Sign A A
S o A n Psosfedd Formula Toper Lengths Chaonnelizing Spacin Longitudinal
528 58 pee * % Devices v 9 lBuffer Space
= FE * 10 | 11t [ 127 on o 0n & |pistonce 8"
855 23 | Of fset|OffsetiOffset| Taper | Tangent
b o ——— \ 7 7 v 7 3 7 7
gal Q. CW16-30P ‘ XXX FT ‘ \ 30 ws? 150°] 165°| 180 30 60 120 90
sre 8 30" x 127 —J 35 L=W 205" | 225 | 245" 35° 70’ 160° 120
g‘c’g Ol o 40 265°'| 295" | 320" 40° 80" 240° 155°
Tes x| < Y - 45 450°| 495" | 540’ 45’ 20 320" 195
§§‘6 B BN R} 50 500°| 550°| 600 50’ 100° 400 240’
'ég'.,_, "8 g o) 55 L=WS 550°| 605'| 660" 55° 110" 500’ 295°
W e 60 600’ | 660°| 720" 60’ 120° 600’ 350°
e 65 650°] 715°] 780°] 65" | 130° 700" 410°
LA ] _ 70 700°| 770 | 840" 70° 140° 800 475"
",5,-':_0‘; i - 75 750" | 825°| 900’ 75" 150" 900" 540°
L>Ly
88 | % Conventional Roads Only
ng " © %% Toper lengths have been rounded off.
255] shadow Vehicle with . § cWl-60T ) L=Length of Toper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
Lo TMA ong high . o E [ 36" X 36" - x M+ g
285 intensity rotating, ny= ~ o |97
g8,l fiashing, 5 N 5 09 TYPICAL USAGE
S ) S ~ a
238 SCiitone T ionts. = < 8w MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
oZ8| (see notes 3% 4 | 330 DURATION | STATIONARY | TERM STATIONARY | STATIONARY
I YO
2rs | : - % %
2 GENERAL NOTES
o
y_»%g 1. Flogs attoched to signs where shown, ore REQUIRED.
£ ( ] 2. All traoffic control devices illustroted ore REQUIRED, except those
<25 CW1-4R N\ ofc 8 denoted with the triangle symbol may be omitted when stated elsewhere in
6,8 Pavement | 48" X 48 n= S the plans, or for routine maintenonce work, when approved by the Engineer.
890 Morkings —— { ¥ 3. A Shadow Vehicle with a TMA should be used anytime it con be
Y SE% o 5 positioned 30 to 100 feet in advance of the orea of crew eposure
FLow XX = without adversely affecting the performance or quality of the work.
o ot (2::'!'3)-(];4" MPH If workers are no longer present but road or work conditions
woc. @ require the traffic control to remain in ploce, Type 3 Borricades or other
a xo 5 - o channelizing devices may be substitutued for the Shadow Vehicle and TMA.
" . . _— 4. Additional Shadow Vehicles with TMAs may be positioned in each
th—
* ::: ?Eﬁdg‘:\’dvﬁ%ﬁ'?n‘;’éns”y ¢ closed lone, on the shoulder or off the poved surface, next to those
> rotgting, flashing, s shown in order to protect o wider work spoce.
oscillating or strobe o 5. The downstreom toper is optional. When used, it should be 100 feet
lights. (See notes 3 & 4) ~ approximately per lane, with channelizing devices spoced ot 20 feet.
~
TCP (2-50)
> 3 6. [f this TCP is used for a left lane closure, CW20-STL "LEFT LANE CLOSED"
Pavement signs shall be used and channelizing devices shall be placed on the
Markings —— centerline to protect the work space from opposing traffic, with the
arrow board placed in the closed lane near the end of the merging
toper.
—
& TCP (2-5b)
S ’Q 7. Conflicting pavement morkings shall be removed for long-term projects.
END - .]._i x
ROAD WORK -
G20-2 5 L . L 5 s Traffic
48" X 24" o 3 N ) ] 8 > ;’ Operations
3 = 3 5 oy I . Division
3 3 3 3 |=ltm CW20-5TR Texas Department of Transportation Standard
s @ ROAD END b & < 48" x 48"
AHEAD /e20-10 ROAD WORK -V [ XXXFT ] QM6 30p TRAFFIC CONTROL PLAN
48" x 48" 620-2 AN = LONG TERM LANE CLOSURES
v (Flogs- 48" X 24" ¥
See note 1) R -~ ) MULTILANE CONVENTIONAL RDS.
TCP TCP (2-5b) noAD
CP (2-50) b  work % TCP(2-5)-18
\AHEAD/ cwgo- 1D . FILE: top2-5-18. dgn DNz ‘CK: ‘Dw: Cck:
ONE LANE CLOSED Two LANES CLOSED \/ ?F8|°;s_48 @© TxDOT December 1985 CONT |[SECT JoB HIGHWAY
[ B See note 1) 8-95 2-12 % 6457 | 33 001 145, ETC.
EB |_91 3_03 DIST COUNTY SHEET NO.
ac 4-98 2-18 HOU | MONTGOMERY 22
165




DocuSign Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B

END LEGEND
ROAD WORK END rvZzzz=2|Type 3 Barricade 2@ ([Channelizing Devices

G20-2 ROAD WORK ) Truck Mounted
-‘r////////zs ¥ 2an 0 [::Hlj Heavy Work Vehicle Attenuator (TMA)

48" X 24" Trailer Mounted Portable Changeable
Flashing Arrow Board Message Sign (PCMS)

iy

END
ROAD WORK

G20-2
48" X 24"

Sign Traffic Flow

Flag

>

>

|
SENED| Y

Shou lder

F lagger

Shoul der
min.

its use.
500’

No warranty of any

Minimum Suggested Maximum
Desirable Spacing of . Suggested
Posted|Formula|  Taper Lengths Channe I 1zing Sian | ongitudinal

Speed * % Devices spacing Buffer Space
g

Minimum

500’

IR

M - _ nyn
10 1M 12 Oon a On a Distance

Of fset|Offset|offset| Taper | Tangent
4> 4> 30

Shoulder
Shoul der
L
~ A
00’
Approx

150'] 165'] 180'| 30’ 60" 120" 90"
35 |- X5 2057 225|245 35° 70" 160" 120
70 265'| 295'| 320'| 40’ 80" | 240 155
75 450 495'| 540'| 45" 90" | 320 195"
50 500'| 550'] 600'| 50 00" | 400’ 240"
55 550°] 605'| 660°| 55° 10° | 500 295

~N

7

A
100’
Approx

5
<

3

T

°©< <o

Min.

Pavement

500’

1
1
60 600" | 660'| 720’ 60’ 120’ 600’ 350"
65 650| 715'| 780° 65" 130" 700’ 410
1
1

(See note

TxDOT assumes no responsibility for the conversion

30’
Min.

70 700" | 770"| 840’ 70’ 40 800" 4757
75 750" | 825" | 900’ 75’ 50° 900" 540"
% Conventional Roads Only
%% Taper lengths have been rounded off

L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)

TYPICAL USAGE

n o MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY

v v

| ]
Work Space

incorrect results or damages resulting from

A
100

(See notes n
6 &7

“TApprox.

il

Work Space
Median
[] ]

Pavement
Marking
(See note 5

Median

is governed by the "Texas Engineering Practice Act"

307
Min.
L

AJ 30" Min.
-

Work Space

GENERAL NOTES

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

All traffic control devices illustrated are REQUIRED, except those
denoted with the friangle symbol may be omitted when stated elsewhere in
the plans, or for routine maintenance work, when approved by the Engineer.
3. Channelizing devices used to close lanes may be supplemented

with the Chevron Alignment Sign placed on every other channelizing
device. Chevrons may be attached to plastic drums as per BC Standards

. Channelizing devices used along the work space or along tangent sections
may be supplemented with vertical panels (VP) placed on everyother

(See notes] (See notes 6 & 7)

6 & 7)

FRONTAGE RD.
N

Pavement A ¢ =
Marking @ O

(See note 5) L 4

| ]

L 4
<
n/3 L
[

Median

is made by TxDOT for any purpose whatsoever
n
B
o

The use of this standard

channelizing device. [f night time conditions make it difficult to see at
least two VPs, the VPs may be placed on each channelizing device
5. The placement of pavement markings may be omitted on Intermediate-term
stationary work zones with the approval of the Engineer.
6. Shadow Vehicle with TMA and high intensity rotating, flashing,oscillating
RAMP or strobe lights. Shadow Vehicle with TMA and high intensity rotating,
flashing, oscillating or strobe lights. A Shadow Vehicle with a TMA
CLOSED should be used anytime it can be positioned 30 to 100 feet in advance
R11-2bT of the area of crew exposure without adversely affecting the performance
48" X 30" or quality of the work. If workers are no longer present but road or work
CW€5’W A conditions require the traffic control to remain in place, Type 3
48" X 48 Barricades or other channelizing devices may be substituted for the
Shadow Vehicle and TMA
7. Additional Shadow Vehicles with TMAs may be positioned in each
10'Min. closed lane, on the shoulder or off fthe paved surface, next to those
shown in order to protect a wider work space

of this standard to other formats or for

DISCLAIMER:

kind

EXIT

Shou |l der

E5-1
48" X 42"

100’
Min.

EXIT

XX

MPH

CWi3-2
48" X 60"A

FChannel izing
™ Devices at
. 20’ spacing

EXIT
OPEN

E5-1
48" X 42"

>
o>

L

for lame closure

Pavement
i . Marking
Y 30" X 12 (See notes 5)+

B 1 See TCP(2-5qa)
]
n

details if a lane ® Traffic
closure is needed % Operations
to close a lane I . Division
which is normally Texas Department of Transportation Standard

173 L

A | e e TRAFFIC CONTROL PLAN
LANE CLOSURES ON
DIVIDED HIGHWAYS

=l wflm

See TCP(2-6a) \\,
for advance See TCP(2-6q)

warning signs for advance
CW20-1F for lane closure warning signs
48" X 48" for lane closure

AHEAD
(F lags-

See note 1) CW20RP-3D TCP (2-6) = ] 8

RAMP
CLOSED

TCP (2-6q) TCP (2-6b) TCP (2-6C) 48" X 48"
FILE: tcp2-6-18. dgn o B2 [ov: EX

© TxDOT December 1985 CONT |sECT Jos HIGHWAY

ONE LANE CLOSURE LANE CLOSURE NEAR EXIT RAMPS LANE CLOSURE NEAR ENTRANCE RAMPS 204 498 " 6457, 33| 001 1 45. ETC.

8-95 2-12 DIST COUNTY SHEET NO.

DATE:
FILE

1-97 2-18 HOU| MONTGOMERY 23

166



DocuSign Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B

LEGEND
Type 3 Barricade Channelizing Devices
. Truck Mounted
26 - ‘ - ‘ —y— ‘ - ‘ END Heavy Work Vehicle N\ Attenuator (TMA)
“a -t ROAD WORK Trailer Mounted Portable Changeable
G L i i
o0 ‘ ‘ ‘ ‘ 202 Flashing Arrow Board Message Sign (PCMS)
> -
gé(ﬁ © % % E 5 g g % ol 48" X 24" Sign Traffic Flow
ool o o Ho ol ool # -
5. 48" X 48" 3 ‘ 5 5 ‘ o 3 ‘ o o ‘ a0 Flag Flagger
N 2 & & & 2 & & &
L F
00 (2] (2}
Zw E
?‘g ‘ ‘ fliy 3 SHI(;[EJU)ER N ‘ ‘ 3 Minimum Suggested Maximum
t:g CLOSED S Posted|F I Desiraple Spacing of Suggested
<0-- > © Speed ormula Taper Lengths Channelizing Longitudinal
vol S ‘ ‘ s g 1000 FT ‘ ‘ v * K Devices Buffer Space
253 © [ te o AP 5 * 0 ] 11 ] 12 |ona on o "B
+ao RS 3 i ¥ ag & Offset|Of fset/of fset| Taper | Tangent
£lo | ‘ x OR | | x 30 »| 1507] 165'| 1807 30° 60’ 90’
L WS 7 7 7 7 7 7
00O
ocg Shadow Vehicle with m 2 2 35 L=55 | 2057 2257 2457) 35 70 120
S8 TMA ond high intesity,—] LEFT Shadow Vehicle with —] 40 265'| 295'| 320°| 40 80" 155"
9 rotating, flashing TMA and nigh infesity, 45 450°] 495°| 540 | 45 90" 195"
2as | oscil \ofying or ' N V. SHOULDER | rotating, flashing, Ny
£a n ; A I B 7 7 7 7 7
00w strobe |ights. CLOSED. oscillating or 50 500’ | 5507| 600 50 100 240
G strobe lights. 55 550'] 605'| 660'| 55 110" 295’
o2 CWw21-5alL L=WS
8x 9 LEFT | | b 48" X 48" | | b 60 600 | 660" | 720" [ 60 120’ 350"
2 SHOULDER = @ 1000 FT - @ 65 650" | 715'| 780'| 65 130" 410’
-+
e CLOSED ‘ ‘ W16-30p ‘ ‘ 70 700 | 770" | 840" | 70 140" 475"
£356 o 30" x 12" m 75 750’ | 825'| 900°| 75’ 150" 540"
+ 00 ~
00
aoc W2 1-50L * B § * B 80 800'| 880'| 960'| 80’ 160’ 615’
02y 2150k | | * - | | * -
gi& 48" X 48 . ~ . ~ % Conventional Roads Only
ooy S » v ‘ —_ » v XX Taper lengths have been rounded off.
8’;& © ‘ ‘ ‘ ‘ L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed (MPH
°ag RIGHT
Lag K
"k LEFT 5 g SHOULDER
L6 \ \ SHOULDER S \ \ 2
By CLOSED
599 . CLOSED TYPICAL USAGE
ggg ‘ ‘ 8 ‘ ‘ MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
230 P = . i CW21-5aR DURATION STATIONARY | TERM STATIONARY| STATIONARY
= — - -} " "
£F5 o ewzi-Sat 24 48" X 48 TCP (5-1a) TCP (5-1b) TCP (5-1b)
Py Q ‘ @ ‘ 48" X 48 Q ‘ . ‘
“ 00 ~
o~ 9 - > 5
o C o
. © 0 0 Ie)
v O+
wdEW E E
=
Zpos \ \ RIGHT \ \ RIGHT GENERAL NOTES
3" of o - SHOULDER o -~ SHOULDER — —
= 2‘6 ] CLOSED L] 1. A Shadow Vehicle with a TMA should be used anytime it can
Cw21 - be positioned 30’ to 100’ in advance of the area of crew
48" X 48" exposure without adversely effecting the performance
= ™ or quality of the work. Type 3 barricades or drums may be
‘ N7 ‘ Cw21-5aR ‘ N7 I substituted when workers on foot are no longer present when
4 Shadow Vehicle with 48 X 48 4 Shadow Ve?’j‘\C\? WTff.W g‘g:“6>’<3$;” Qpproved by the Eng\'neer.
TMA and high intesity TMA ond high infesity,
o = : : ! o = rotating, flashing 2. 28" tall or taller one-piece cones will be allowed only for
18] ‘ rotating, flashing, 9] ‘ ; A ' . P y
2 oscillating or g oscillating or Short Duration or Short Term stationary operations when
v e strobe |ights. vl olc strobe lights. workers are present to maintain the devices upright and in
x| ™= N x| ™S < proper location. Intermediate Term stationary work areas
g } ‘ S g } ‘ S should use Drums, Vertical Panels or 42" tall two-piece
© © cones.
® @ @ 5 CW21-5bR
° ° ° ° 48" X 48"
o AN E \ " SAUNPE
g g 2| ¢ g g
n n als n n
. | L | . | . | .
g S END § 3 %(a O;Ig;fggns
s} < b < b =) - | D < 7 < b =) - - I . ivision
§ ‘ § ‘ ROAD WORK § ‘ g ‘ Texas Department of Transportation Standard
G20-2
CW20-1D q8n X ze TRAFFIC CONTROL PLAN
48" X 48" SHOULDER WORK FOR
CW20-1D FREEWAYS / EXPRESSWAYS
48" X 48"
TCP (5-1a) TCP (5-1b)
TCP(5-1)-18
WORK AREA ON SHOULDER WORK AREA ON SHOULDER L o Jow o
@TXDOT February 2012 CONT |SECT JOB HIGHWAY
. REVISIONS 645733 001 145, ETC.
| 2-18
[— DIST COUNTY SHEET NO.
=In HOU| MONTGOMERY 24
190




DocuSign Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B

~_ | Enp LEGEND
ROAD WORK zZzzz2|Type 3 Barricade BB

620-2
48" X 24" [0 [Heavy Work vehicle

See Note 13
@' Flashing Arrow Board Message Sign (PCMS)

[N
G ‘ @ ‘ @ ‘ @ ROAEDNVIl)ORK ‘ 2 [Sign <:| Traffic Flow
620-2 a N\ |Fiag 0o

48" X 24"
N See Note 13

Channelizing Devices

Truck Mounted
Attenuator (TMA)

™
o>
>
o>

Shou | der

Shou lder
Shoulder
Min.

Trailer Mounted Portable Changeable

500’

Flagger

No warranty of any

TxDOT assumes no responsibility for the conversion

Minimum
Desirable
Posted Taper Lengths "L"
Speed Formula X X%

Suggested Maximum
Spacing of
Channelizing
Devices

10/ 17 127 on a on a
Offset|Offset|Offset| Taper | Tangent

45 450'| 495’ | 540’ 457 90’ 1957
50 500’ | 550’| 600’ 50’ 100’ 240’
55 550'| 605'| 660’ 55/ 110’ 295’
60 600’ | 660’ | 720" 60’ 120’ 350’
65 650’| 715’| 780’ 65’ 130 410’
70 700’ | 770’ | 840’ 70’ 140 475’
75 750'| 825’ 900’ 75’ 150/ 540’
80 800’ | 880’| 960’ 80’ 160’ 615’

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

Suggested
Longitudinal
Buffer Space

g

Shadow Vehicles
with TMA and
high intensity
rotating,
flashing, ‘
oscillating or
strobe |ights

Min

Work Space

500

Shadow Vehicle

with TMA and

high intensity

rotating, flashing, | | | —
I

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE
DURATION STATIONARY | TERM STATIONARY

See note 10) v v v
GENERAL NOTES

30" X 12" 1. All +raffic control devices illustrated are REQUIRED. Devices denoted with the
triangle symbol may be omitted when stated elsewhere in the plans.

2. Drums or 42"cones are the typical channelizing devices. For Intermediate Term
Stationary work, drums shall be used on tapers with drums or 42" cones used on
tangent sections. Other channelizing devices may be used as directed by the Engineer.

3. All construction signs and barricades placed during any phase of work shall remain
in place until removal is approved by the Engineer.

4, The Engineer may direct the Contractor to furnish additional signs and barricades as
required to maintain traffic flow, detours and motorist safety during construction.

5. Static message boards or changeable message signs stating the date and duration of
ramp or freeway lane closures shall be placed a minimum of seven (7) calendar days
in advance of the actual closure.

6. Phase 2 of the PCMS message should include appropriate information formatted as shown
on BC(6), such as "MERGE LEFT," recommended advisory speed, delay information, or
other specific warnings.

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

8. The number of closed lanes may be increased provided the spacing of traffic control
devices, taper lengths and tangent lengths meet the requirements of the TMUTCD.

9. Warning signs for intermediate term stationary work should be mounted at 7’ to the
bottom of the sign.

10.Warning signs shown shall be appropriately altered for left lane closures. When signs

¢RIGHT LANES) are mounted at 1’ height for short term stationary or short duration work, sign versions

CLOSED shown in the SHSD for Texas with distances on the sign face rather than mounted on
CW20-5aTR a plaque below the sign may be used.

48" X 48" 11.When possible, PCMS units should be located in advance of the last available exit ramp

(See note 10) prior to the lane closure to allow motorists an alternate route. They may also be
relocated to improve advance warning in case of unanticipated queuing or congestion.

12.For Intermediate Term Stationary work at night, floodlights should be used to illuminate
the work area and equipment crossings. Floodlights shall not produce a disabling glare
condition for road users or workers.

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

X
30/
Min.

Work Space

LONG TERM
STATIONARY

oscillating or MOBILE

strobe |ights T T

See note

- t‘fnd 7-‘\\\:;_

1000

- CW16-2aP
c
=
-
N

48" X 48"
(See note 10)

é

See note
1 and 7

&

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

kind is made by TxDOT for any purpose whatsoever.

CW16-2aP
30" X 12"

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

DISCLAIMER:

48" X 48"
“—0 (See note 10)

1 and 7

CW16-3aP
30" X 12"

See note ‘

XXXX
XXXX
XXXX

PHASE 2
(See note 6)

k
3

RIGHT LN
fj CLOSED

AHEAD

PHASE 1

CW16-3aP
30" X 12"

'\\\ 2 RIGHT
LANES

See note S
o

1 and 7;‘LW§&-

XXXX
XXXX

CLOSED
PHASE 1

XXXX
PHASE 2

g Texas Department of Transportation

(See note 6)

% A shadow vehicle equipped with

Traffic Operations Divislon Standard

DATE:
FILE:

48" X 48"

A

TCP (6-1a)

TYPICAL FREEWAY
ONE LANE CLOSURE

1 and 7

-
See note /
A

TCP (6-1b)

TYPICAL FREEWAY
TWO LANE CLOSURE

CW20-1F
48" X 48"

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

TRAFF

IC CONTROL PLAN

FREEWAY LANE CLOSURES

TCP(6-1)-12

FILE:

tcp6-1..dgn

on: TxDOT [ck: TxDOT [ow: TxDOT [ck: TxDOT

©7x00T  February

1998 CONT |SECT JoB HIGHWAY

8-12

REVISIONS

6457|33 001 145, ETC.

DIST COUNTY SHEET NO.

HOU| MONTGOMERY 25

201




DocuSign Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B

LEGEND
END ezZzZz|Type 3 Barricade B B (Channelizing Devices

Truck Mounted
==<—{ROAD WORK 1D Attenuator (TMA)
620-2

ARARATA

Heavy Work Vehicle

Shoulder
Shou | der

AN

48" X 24" = Trailer Mounted Portable Changeable

(See Note 4) S Flashing Arrow Board Message Sign (PCMS)

N
‘ ‘ ‘ ‘ == |Sign <';I Traffic Flow
O\ |Flag Lo

@ G Minimum Suggested Max imum

Desirable e Spacing of Suggested
Posted| - | Taper Lengths "L Channel izing Longitudinal
‘ Speed [ "Ormula * % Devices Buffer Space

Shoulder

Shou | der

NS
G20-2

48" X 24"
(See Note 4)

F lagger

No warranty of any

TxDOT assumes no responsibility for the conversion

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

10 [ 117 [ 12’ on a on a "B"
Offset|Offset|Offset| Taper | Tangent

45 450'] 495'] 540’ 45’ 90’ 195’
50 500’] 550°] 600’ 50’ 100’ 240"
55 | | .ws [5507] 605'] 660’| 55’ 110" 295’
60 600’ | 660’| 720’ 60’ 120" 350’
65 650'| 715’ 780°| 65’ 130” 410"
‘ 70 700’ | 770’ 840’ 70’ 140’ 475’

500"

75 750’ | 825'| 900" 75 150’ 540’
80 800’ | 880’ | 960’ 80’ 160/ 615’
Shadow Vehicle %% Taper |lengths have been rounded off.

with TMA and L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed (MPH)
high intensity

rotating, flashing, TYPICAL USAGE
oscillating or

i SHORT SHORT TERM | INTERMEDIATE LONG TERM
strobe lights MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY

v v v

Work Space

Min.

CW4-3R
48" X 48"
See note 2)

RAMP GENERAL NOTES

CLOSED 1. All traffic control devices illustrated are REQUIRED. Devices
R11-2bT denoted with the triangle symbol may be omitted when stated
48" X 30" elsewhere in the plans.
cw25-1T A 2. ADDED LANE Symbol (CW4-3) sign may be omitted when sign
48" X 48" between ramp and mainlane can be seen from both roadways.
(See note 1) 3. See "Advance Notice List" on BC(6) for recommended date
and time formatting options for PCMS Phase 2 message.
4, The END ROAD WORK (G20-2) sign may be omitted when it
conflicts with G20-2 signs already in place on the project.

Shadow Vehicle
with TMA and

high intensity
rotating, flashing,
oscillating or | ‘

| 8§ 8§ § 8 8 8 § 88 8 8N B S S

CW13-1P A
24" X 24"
(P laque

See note 1) ‘ ‘

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

kind is made by TxDOT for any purpose whatsoever.

strobe Iighfs——\\\\

Ramp to remain closed
until work space is 1500’
past entrance to freeway

DISCLAIMER:
| -
X
30’
Min.!
Work Space
" 8§ 5 8 8

8

¥A shadow vehicle equipped with a Truck Mounted Attenuator is
typically required. A shadow vehicle equipped with a TMA shall
be used if i+ can be positioned 30’ to 100’ in advance of the
area of crew exposure without adversely affecting the work

‘ per formance.

500’

e
ge®
gs®®
D
L

>
o>

173 L

@ ENT RAMP XXXX
M

TO BE XXXX Additional requirements for lane closures and advance signing
CLOSED XX XX shal |l be as shown on TCP (6-1) or as directed by the Engineer.

PHASE 1 PHASE 2
‘ (See note 3)

Shou | der
j;i1fl | 8 F § 8 8 /B §
Shoulder

See TCP(6-1) for
@ Lane Closure
_ Details and

500’

Additional =t Texas Department of Transportation

Traffic Operations Divislon Standard

@
1/3 L

E‘(> “““
&
|

i ‘ j ‘ i ‘ Signing. ‘-\\\\\\\
Details and

See TCP (6-1) for 4}‘4} 4>‘4> ‘ TRAFFIC CONTROL PLAN
QQdiTionol ChgoRP 30 WORK AREA NEAR RAMP

TCP (6-2a) TCP (6-2b) TCP(6-2)-12

ENTRANCE RAMP OPEN ENTRANCE RAMP CLOSED e ooy T ] T

February 1994 CONT | SECT Jos HIGHWAY

WORK WITHIN 500’ OF RAMP 6457(33] 001 [ 145, ETC.

DATE:
FILE:

1-97 8-98 DIST COUNTY SHEET NO.
8-12

4-98 HOU| MONTGOMERY 26
202




DocuSign Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B

LEGEND
G‘G‘G‘G C v zzzz=|Type 3 Barricade BB |Channelizing Devices
g 3 Truck Mounted
26 5 5 g @ @ @ @ = E[[jj Heavy Work Vehicle AN | pttenuator (TMA)
59 kS 3 <]
o 3 3 § § Trailer Mounted Portable Changeable
o9 g 2 = Flashing Arrow Board Message Sign (PCMS)
»C 2]
€8y ” XY - |[sion <& |traffic Flow
Lo
bEa ‘ ‘ N EXIT <\ |Flag Lo [Fragger
57 >
o0
2o¢ / —
— Minimum S sted Maxi
?‘}; ] ‘ ‘ ‘ Existing Desirable ”gg,ch?ng S? mem Suggested
Lo : 10 Posted Taper Lengths "L"| channelizing |Longltudinal
29-& 3?$g°¥MXezr']gle a \Z Speed | Formula * % Devices Buffer Space
o0z N . : 10’ 117 127 on a on a "B"
-:_—’é% rrjclﬁz-r;:gren?:;ghing a .7\¢ Offset/Offset|Offset| Taper | Tangent
ol osoillating or | B a 45 450'] 495’ 540°| 45’ 90’ 195’
58 strobe Iigh‘rs“\ 50 500 | 550°] 600’[ 50’ 100’ 240’
2co 9; _ 55 L=WS 550’| 605’| 660 55 110’ 295°
— 00 ~ -
580 a oz § I~ RAMP 60 600’ | 660’ | 720’ 60’ 120' 350"
£as ] a G ‘@ ’C‘ CLOSED 65 650| 715| 780'| 65’ 130’ 410’
Do w Shadow Vehicle o= 8 70 7 7 7 70’ 7 275"
2°p a if with TMA ond 3s g R11-26T 700/ 770/ 840/ = 140/ '
082 @ ) high intensity @ 48" X 30" 75 750°| 825'] 900/ 7 150 540
%.’ff_’ rotating, flashing, ¥ 80 800’ | 880’ | 960’ 80’ 160’ 615’
] : f Al
L oscillating or 2 %X Taper lengths have been rounded off.
8 strobe lights — | EXIT XY -
20L L] L L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed (MPH
+ 00
00 ] L
BEE A RAMP il = Street B TYPICAL USAGE
855 LY — SHORT SHORT TERM INTERMEDIATE LONG TERM
® =0
€,* ‘ . e CLOSED " ’ MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
[ R11-2bT ]
>00 ~
82, @ a ¢ 48" X 30" S EXISTING v v v
0wdb o
»2ap @ o °
o2k G G GENERAL NOTES:
LO%
§‘6 5 . ] RAMP 1. All traffic control devices illustrated are REQUIRED. Devices
ik m whe CLOSED denoted with the triangle symbol may be omitted when stated elsewhere
o5 ) o ] AHEAD in the plans.
2Re ‘ A o CW20RP-3D
¥_ o 48" X 48"
<35 F
o v - ° Py
oC [ °
« ©U O
X ®Oo+ 1) 2
P % - %
dFof © H XX
w = |
s % CW13-1P L el IS EXIT
24" X 24" - ® %A shadow vehicle equipped with a Truck Mounted Attenuator is
@ (P laque © | | | p >4 typically required. A shadow vehicle equipped with a TMA shall
See note 1) A - r be used if it can be positioned 30’ to 100’ in advance of the
Existing
a [ [ [ ﬂ area of crew exposure without adversely affecting the work
2 See TCP(6-1) for performance.
a Lane Closure
Details and
Additional Signing.
EXIT XX
m
“ ‘ ‘ ‘ ‘ St reet A Additional requirements for lane closures and advance signing
P ‘ L ’ shal| be as shown on TCP (6-1) or as directed by the Engineer.
‘ /
L ) -
e Existing
!‘ PaN
w15
see TCP(6-1) for | o -
Lane Closure N
adirim e | YT ‘ STREET B USE ?’ Texas Department of Transportation
| | Traffic Operations Divislon Standard
@ @ @ G [ EXIT STREET A
@ @ G @ CLOSED EXIT
Or, as an option when
exits are numbered TRAFFIC CONTROL PLAN
EXIT XY USE WORK AREA BEYOND RAMP
CLOSED EXIT XX
- Place 1 mile (approx.)
TCP (6-3q) TCP (6-3b) in_advance of Street A TCP (6-3) -1 2
exit. FILE: Top6-3. dgn o+ TXDOT [ck: TxDOT [ow:TxDOT [c: Tx00T
ENTRANCE RAMP OPEN EX I T RAMP CLOSED ©7Tx00T  February 1994 CONT | SECT JoB HIGHWAY
. e REVISIONS 6457| 33 001 145, ETC.
o TRAFFIC EXITS PRIOR TO CLOSED RAMP e
ow HOU| MONTGOMERY 27
203
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LEGEND
. Channelizing Devices
rZzzZz|Type 3 Barricade L (CDs)
AVNINVNINE ANAWARA
(]
§.<C_> 3 ‘ ‘ ‘ g - Heavy Work Vehicle [N Iﬁg,‘ﬁuﬂ%?ﬁm)
[ 3
55 2 2 - @ Existing Trailer Mounted Portable Changeable
~2 ) o EXIT 3 = Exit Gore Flashing Arrow Board Message Sign (PCMS)
*5'86 - ' P 3 3 Sign Si <:| Traffic Flow
bed 5 g =
TP a : G Existing Flag Lo| Flagger
o0
Z4
>‘§ Minimum suggested Max imum
ke Desirable e Spacing of Suggested
sz 2 Posted| oo TOPSM Lengths "L Channel izing Longitudinal
<0 Speed * % Devices Buffer Space
oot 10’ 1] 12’ on a on a "8"
o532 Offset|Offset|Offset| Taper | Tangent
Sal 45 450'| 495'] 540 45’ 90’ 195’
{:8 i] 50 500’ | 550’| 600’ 50 100 240
o
2cd 55 L=WS 550’| 605’| 660’ 55 110/ 295’
[ EXIT 60 600’| 6607 720" 60’ | 120’ 350’
gé‘é | EXIT XY a 65 650’ | 715’| 780’ 65’ 1307 410
200 70 700’ | 770’ | 840’ 70’ 140’ 475"
2932 Street B e 2" 75 750'] 825/] 900°] 75’ | 150" 540
g e ’ 80 800’ | 880’| 960’ 80’ 160’ 615’
(0] ’
L ° ZpEZ?ng* 60 %% Taper lengths have been rounded off.
g§g Existing 8 L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed (MPH)
;§§ & l— 200’ approx. gap
ALE v TYPICAL USAGE
o 2 L XX [
mgo g , MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
Eab EXIT L ~5 CDs at 60 DURATION | STATIONARY | TERM STATIONARY | STATIONARY
>06 - spacing
38 o v v v
i ad
~E Existing a
DES : GENERAL NOTES
§‘6 5 X N 1. All traffic control devices illustrated are REQUIRED. Devices
ik B S @ G denoted with the triangle symbol may be omitted when stated elsewhere
050 RAMP =4 in the plans.
299 CLOSED 3;1'55320,, bE'* i i
E';E a mIs 2. See BC Standards for sign details.
00
98 a
c28L — Shadow Vehicle
woE® o Shadow Vehicle a with TMA and
2200 S with TMA and high intensity
o of & high intensity rotating,
a Er s = 3 rotating, flashing, i 1 1 i
e xo w xol& flashing, oscillating or %A shadow vehicle equipped with a Truck Mounted Attenuator is
° Mis @ oscillating or a strobe |ights typically required. A shadow vehicle equipped with a TMA shal |
—strobe |ights @ be used if it can be positioned 30’ to 100’ in advance of the
| | /] area of crew exposure without adversely affecting the work
per formance.
1 RAMP EXIT XX . :;(::L
. ~"|CLOSED | R11-207 ||
Street A E5-2
DD Lo - —t— £y 3o
@ ’ ”
1}
o > . °
S Existing [ Additional requirements for lane c¢losures and advance signing
- ‘; shal| be as shown on TCP (6-1) or as directed by the Engineer.
]
L 2
a == g @
o
°
°
°
[ - -
o 8 See TCP (6-1) for G @ @ @ See TCR(6-1) for ==k Texas Department of Transportation
° Details and STREET A USE Details and Trafflc Operatlons Division Standard
:@ Additional EXIT STREET B Addi+tional
Signing. Signing.
- Pl CLOSED EXIT 1oning
> Q@ Or, as an option when TRAFF I C CONTROL PLAN
exits are numbered
@‘@‘@‘4 EXTT XX USE WORK AREA AT EXIT RAMP
CLOSED EXIT XY TCP (6-4b)
TCP (6-4aq) Place 1 mile (approx.) EXIT RAMP OPEN TCP (6-4)-12
in advance of closed ramp. FILE: tcp6-4. dgn on: TxDOT [ck: TxDOT [ow: TxDOT [ck: TxDOT
EXIT RAMP CLOSED ©Tx00T  Feburary 1994 CONT |SECT JoB HIGHWAY
oo REVISIONS 6457| 33 001 145, ETC.
1-97 8-98 DIST COUNTY SHEET NO.
_a
= TRAFFIC EXITS PAST CLOSED RAMP | | s
04
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5 3 LEGEND
o
@ G G @ 35 ¢Gs ‘GE ‘Gs ‘GE é zzzz2|Type 3 Barricade BB (Channelizing Devices
0
L . et < . Truck Mounted
25 3 s s ? [ [Heavy Work vehiole | @ |atienuator (Tua)
Z‘é 3 3 Trailer Mounted Portable Changeable
og & & a = Flashing Arrow Board Message Sign (PCMS)
>C
%82 ‘ ‘ a == [Sign <';I Traffic Flow
Lo
5o ] [ /] O\ Flag D-O F lagger
E
L=
00 n /]
Z4 [0]
>,§ S Minimum Suggested Max imum
ke n a n Desirable Spacing of Suggested
ST n : . Posted| | Taper Lengths "L"| Channelizing Longitudinal
Q5E i if a £ Speed |FOrmMula * % Devices Buffer Space
0Lt 3 ; | —Shadow Vehicle 9 a S 10" [KE 12" on a on a "B"
263 2 with TMA and Offset/Offset/offset| Taper | Tangent
*é%ﬁ % -' high intensity o Shadow Vehicles 45 450’ | 495’ | 540' 45’ 90’ 195/
CCo X she rotating with TMA and " 7 7 7 7 7
a8 5 *%E - floshing; = high intensity 50 500/ 550/ 600/ 50/ 100, 240/
gcg = oscil Icrl'ing or o - roquing, 55 L=WS 550 605 660 55 110 295
'c§8 B strobe Iights oo o flashing, 60 600’ | 660’ 720’ 60’ 120’ 350’
83y L 2185 osel | lating or 65 650'| 715'| 780°| 65’ | 130’ 410’
£a6 Z2 m strobe |ights
280 - ‘ ‘ <] 70 700 | 770" 840'| 70’ | 140’ 475’
téé o|oo " \ 75 750’ | 825’| 900’ 75 150’ 540
gxpe a6 ] n 80 800’ | 880’| 960’ 80" 160 615’
K = ™ Existing Exit
L 2 [} Gore Sign %% Taper lengths have been rounded off.
258 L . ¢ L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed (MPH)
£25 P I~ Existing Exift [ ] & EXIT
~98 Gore Sign ® a
o+
<} m B
s Dot
©3 0 & &
ot a EXIT s E5-4T TYPICAL USAGE
205 ° @ 4 48"X42" SHORT SHORT TERM INTERMEDIATE LONG TERM
38° n @ 3 P MOBILE
820 " & & DURATION STATIONARY TERM STATIONARY STATIONARY
»3% s || Es-at @ . v v v
o?f6 l-g./ 48"xaz" ‘ ‘ [ ] 3 4 > ‘ 4 >
LO%
S o —F ™ GENERAL NOTES
TLL
C60 m @ o a
O¢ C @
+ + @ s
@50 @ ﬂ N o° 2 1. All traffic control devices illustrated are REQUIRED. Devices
2L L 4 - L4 - denoted with the triangle symbol may be omitted when stated elsewhere
£Fo .‘ : in the plans.
L
00 @, <
°,2 @ a S 2. See BC standards for sign details.
5831 Y . - oy | EXIT
woE® a 8 a R OPEN 3. If adequate longitudinal buffer length "B" does not exist between the
200 [ ™ a S work space and the exit ramp, consideration should be given to closing
o of 0 E5-2 the ram
O v+ P P.
A= ° 48" X 36"
o xo /] Y L)
Q +1 .
@ S [ )
.' 8 ‘ﬁ — %A shadow vehicle equipped with a Truck Mounted Attenuator is
@ - [y typically required. A shadow vehicle equipped with a TMA shal |
- N 9 be used if it can be positioned 30’ to 100’ in advance of the
@I area of crew exposure without adversely affecting the work
. - —y performance.
o
o
o © o
n EXIT ¢
-l
b5
. OPEN =
~ Additional requirements for Iane closures and advance signing
< Egﬂzx 36" L] shal| be as shown on TCP (6-1) or as directed by the Engineer.
S See TCP(6-1) for
0 a y Lane Closure
L) Details and
/] o Additional Signing.
o | | s
°
Ly )
L) See TCP(6-1) for
. . Lane Closure ‘ ‘ ?‘ g Texas Department of Transportation
“ Details and "} @I Trafflc Operatlons Division Standard
@ Additional Signing. [’ -
s
L " __
I N TRAFFIC CONTROL PLAN
WORK AREA BEYOND EXIT RAMP
A TCP (6-5b)
TCP (6-5)-12
TCP (6-5q) EX I T RAMP OP EN FILE: +cp6-5. dgn on: TxDOT [ck: TxDOT [ow: TxDOT [ck: TxDOT
@TXDOT Feburary 1998 CONT |SECT JoB HIGHWAY
TWO LANE CLOSURE WITHIN ol e ] e
W EX I T RAMP OP EN / 1-97 8-98 DIST COUNTY ;HEET N.O
=2 1500° PAST EXIT RAMP o :
aw HOU| MONTGOMERY 29
205
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LEGEND
SHOULDER ezzZz2|Type 3 Barricade as Egg:?el izing Devices
E> I:[[D Heavy Work Vehicle | [N Z:;’gﬁugi’gﬂ*??m,
Pl e e e e - e e e e e e e e e e e e e e e e
§o E> & |Troiler Mounted Portable Changeable
op Flashing Arrow Board Message Sign (PCMS)
:g - - - - ~ - - - - - - - - - - - . Sign < b Traffic Flow
t8g _ _ — — _t — A\ |Fioo 0ol Frogger
Le> o> , = = a = = —
1> er_\ln'u‘n Suggested Maximum
gé SHOULDER a i @ Tupe[r)_ef:r"gzrl‘z . cSpacing of Suggested
Post honnelizing L itudinal
+>-’c§- Speea | Formula % % Devices Bﬂ';]gér“s;)’;ge
=" " 0 O “g"
2 E 10° 10 1 12 On o on o
-0 T r | Tangent
Qo= C @ * P b - Of fset|Of fset|Of fset] ape! ange
<o Vs L o 7 250°| 495°| 540°| 45’ 30" 195
g3 , ) ) RAMP I Y| 50 500°] 550°] 600°] 50" | 100° 240°
tao 1200° 1000 1000 1000 1000 L CLOSED | 55 L=WS 550’| 605°| 660’ 55" 110° 295"
Sl ' 30 60 600 [ 660°[ 720 60° [ 120’ 350°
neg R11-2bT - 65 650°] 715°] 780’] 65 | 130° 410°
£,5 48" X 30" Min. 70 700°[ 770840’ [ 70" | 140° a75°
5g° B 75 750° | 825°[ 900°| 75’ 150’ 540’
%%é EXIT Hork Space 80 800°| 880°] 960°] 80" | 160’ 615"
58w XXX RIGHT LANE RIGHT LANE
St CLOSED CLOSED CLOSED %% Taper lengths have been rounded off.
PEE L 1000 FT L=Length of Taper (FT) W=Width of Offset(FT)
gﬁ{’ S=Posted Speed (MPH)
F b USE
v CW20-1D CW20-5ER CW20RP-3E CW20-5BR
29t 48" % 48" EXIT 48x48 48x48 48x48
:§§ XXX TCP (6_80) TYPICAL USAGE
a2t SHORT SHORT TERM | INTERMEDIATE LONG TERM
o2y See Note 6 MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
v =0
fg” = =
gay SHOULDER
(o}
:‘E’;*g ':> I:> See Note 1
- e = —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— PR —_— —_— —_—
»E GENERAL NOTES
vCco q> ®
L O
'§b§6 O O O o 98 o0 0 o0 0 o0 0 0 00 0 0 0 0 0 0 0 0 g ¢ = — = n T 1. Place channelizing devices in the gore at
2« £ I:> a a ] L] = 20° spacing.
N— 0 P ] !
_tgco,:g s [] Bn SHOULDER 2. See the Standard Highway Sign Design for
7o F @ F F F wiLilZg Texas (SHSD) for sign details.
AL
“~00
°,% L 10 3. The PCMS may be omitted when a permanent DMS
Eggg RAMP \ sign_is ovoilot?l(_e in an appropriate location
YoE 1200" 1000’ 1000° 1000° 1000° L to display a similar message as called for
Sgue CLOSED e— on the PCMS.
= _C
Q O+ T
Y&, \ Ri1-20T 4. When it is determined that a through lane should
o xo 48" X 30 be closed in addition to the exit ramp, refer
EXIT B Work Space to TCP(6-4) for traffic control detalls.
XXX RIGHT LANE
CLOSED 5. Truck mounted attenuator is required.
CLOSED 1000 FT
6. The PCMS may be omitted if replaced with
USE a "RAMP CLOSED" AHEAD (CW20RP-3D) Sign.
CW20-1D CW20-5ER CW20RP-3E CW20-5BR
48" X 48" EXXXI);I' 48X48 48x48 48x48 TCP (6-8b) 7. Roadway ADT should be greater than 10,000.
See Note 6
SHOULDER
® Traffic
SHOULDER - a ;’ Operations
I' @ P In I Texas Department of Transportation s”,;",’,ﬁ,’gﬁ’d
1
1600 ‘ 1000’ 1600 1000 /3L
/ . T WORK IN EXIT GORE
T CLOSED FOR ADT GREATER THAN 10,000
EXXXIX R11-2bT
RIGHT B 48" x 30" "
ork Space
CLOSED . SHOULDER TCP(6-8)-14
USE V2 MILE 1000 FT FILe: cp6-8. dgn on: TXDOT |cks TxDOT [ows TxDOT |ck: TxDOT
EXIT ©71xDOT February 2014 CoNT [sECT JoB HIGHWAY
[ - - REVISIONS 6457| 33 001 145, ETC.
i 4(8:!‘2)? 218 XXX CW20RP-3E CW21-5bBR TCP (6-8c) DIsT COUNTY SHEET NO.
= 48x48 48x48 :
3 See Note 6 — HOU| MONTGOMERY 30
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LEGEND

Type 3 Barricade

Channelizing Devices
(CDs)

Heavy Work Vehicle

Truck Mounted
Attenuator (TMA)

Trailer Mounted
Flashing Arrow Boa

o]

Portable Chongeable

rd Message Sign (PCMS)

SHNEDY | =

Pl
€6
[
w v
:g -l Sign Traffic Flow
+ 0 .
cow <\ Flao F lagger
£e3 -
g+4“—’ Mir_\inun Suggested Maximum
o5~ SHOULDER Desirable Spacing of Suggested
zZw g Posted| 1o| ToPer Lengths "L*|  chonnelizing Longitudinal
29 => Speed | o™ % % Devices Buffer Space
ke _ — — — — — — — — — — — — - - 10" 1 12° Oon a on a "B"
-2 Of fset|Offset|Offset] Taper | Tangent
<a: = a5 450°| 495°] 540°| 45" | 90" T95°
ggé - - - - - - - - - - - - _ - 50 500°| 550 600°] 50" [ 100’ 240°
£29 = 55 | | .ys [850°[ 605 6607 55~ [ 110’ 295’
2l SHOULDER 60 600" | 660°| 720'| 60’ | 120° 350"
neg b @ 65 650'| 715°] 780’ 65° | 130° 210
EIDE k 70 700°| 770°| 840° 70’ 140° 475"
se” 75 750 825°[ 900’ 75" | 150" 540"
£ho ‘ 80 800’ | 880’ | 960" 80 160" 615"
gou 2600 1600 1000
i %% Taoper lengths have been rounded off.
38:3 L=Length of Taper (FT) W=Width of Offset(FT)
gol S=Posted Speed (MPH)
;-L_g ROAD See Note 1
g%g WORK AT Work Space TYPLCAL_USAGE
SHORT SHORT TERM | INTERMEDIATE LONG TERM
Egg EXIT XXX MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
o2y v v
v =0
g3* USE
L
>00
g5a, CW20-1F CAUTION CW20-1B
wi5 48" x 48" 48" x 48" GENERAL NOTES
- _E
25 See Note © 1. Place channelizing devices in the gore at
50% 20’ spacing.
25l
2« £ 2. See the Standard Highway Sign Design for
252 Texas (SHSD) for sign details.
(=]
222 -
£ o TCP (6 90) 3. The PCMS may be omitted when a permanent DMS
uéEg sign is available in an appropriate location
oc to display a similar message as called for
E89+% on the PCMS.
WiEw
EE}BE SHOULDER 4. When it is determined that a through lane
3 oF Ei> should be closed in addition to the exit
5 25 _ - - - - - - - - - - - J— R ramp, refer to TCP(6-4) and TCP(6-8) for
z traffic control details.
= =2 =2 =2 @9 = =2 2 &2 28 2 688 &0 B2 20682 2 2 2 =9 9 5. Truck mounted attenuagtors are required.
b : 6. The PCMS may be omitted if replaced with
SHOULDER a "ROAD WORK '/, MILE" (CW20-1E).
P [%:D F 7. Roadway ADT should be less than 10, 000.
2600 ‘ 1600° 1000
/ See Note 1
Work Space
ROAD
WORK AT
EXIT XXX
USE =t oratio
CAUTION = Oge;rg{lons
. ivision
48" x 48" 48" X 48" I Texas Department of Transportation Standard
See Note 6

WORK IN EXIT GORE
FOR ADT LESS THAN 10,000

TCP(6-9)-14

TCP (6-9b) FlLE: tcp6-9. dgn on: TxDOT [ck TxDOT Jows TxDOT [cx: TxDOT
©7TxD0T February 2014 CconT |secT 08 HIGHWAY
[ REVISIONS 6457| 33 001 145, ETC.
E I-_I|J DIST COUNTY SHEET NO.
=in HOU| MONTGOMERY 31
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o
S 6"X 8"X 14" NOTE: TOENAIL WITH ONE 16D GALV. NAIL GENERAL NOTES
TREATED WOOD BLOCK K ROTAT
2. . [Do NOf USE WASHER TO PREVENT BLOCK ROTATION. , 1. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL BE AS SHOWN
it | 8 AND RAIL ELEMENT ~ AQ/ IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE SHOWN IN THE PLANS OR AS DIRECTED BY THE
=3 %" BUTTON HEAD POST BOLT ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE WITH ITEM 445, "GALVANIZING."
ud AND NUT WITH 3" WASHER /\I
Qo (SEE GENERAL NOTE 3). N 7" . 2. RAIL ELEMENTS SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE" EXCEPT AS
g2 Y S 3 o MODIFIED IN THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF 25'- 0", OR 12'- 6"
&= : Z Z | (NOM.) LENGTHS. RAIL ELEMENTS MAY HAVE SLOTTED HOLES AT 3‘-1 '4" C-C OR 6’-3" C-C. A SPECIAL
- o
z3 ¥2" DIA. HOLE : 3 Q& ,_ LENGTH OF RAIL MAY BE MANUFACTURED TO ACCOMMODATE THE DOWNSTREAM ANCHOR TERMINAL (DAT) AND THE
<y POST & BLOCKOUT = 2 " TRANSITION SECTIONS OF GUARDRAIL.
x o 25" =|n
[e]
e : | o o 3. BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND SHALL BE OF
©|o 6°-0" 4 ~
52 FRONT SLOPE VARIES °1S 3 SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND 5" WASHER (FWC16Q)
23 BREAK _\ 2 -0" TYP wlo g AND NOT MORE THAN 1" BEYOND IT. TRIM REMAINING BOLT LENGTH TO MEET REQUIRED LENGTH.
ll 1
a3 - | 2 6" X 8" X 63" 4. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445, "GALVANIZING."
w 515 3 FITTINGS SHALL BE SUBSIDIARY TO THE BID 1TEM.
ar A g\ ©
i W6 x 9.0
=3 [ P D] L . CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.
v als LENGTH 72" (TYP)
o EDGE OF SHOULDER b S =|= - 6. THE LATERAL APPROACH TO THE GUARD FENCE, SHALL HAVE A MAXIMUM SLOPE OF 1V:10H
25 OR WIDENED CROWN. | | ge 2|2 . , .
g NOTE: o FOZIE B 7. IF SHOWN ELSEWHERE IN THE PLANS OR AS DIRECTED BY THE ENGINEER, THE GUARD FENCE MAY BE FLARED
§§ (SEE GENERAL NOTE 14 FOR | | olo g g WOOD BLOCK TO ROUTED wOOD BLOCK AT A RATE OF 25:1 OR FLATTER.
<z RAIL HEIGHT MEASUREMENT) | | mS RECTANGULAR WOOD POST TO I-BEAM STEEL POST
&g . 8. UNLESS OTHERWISE SHOWN IN THE PLANS, GUARD FENCE PLACED IN THE VICINITY OF CURBS SHALL BE
=2 - - POSITIONED SO THAT THE FACE OF CURB IS LOCATED DIRECTLY BELOW OR BEHIND THE FACE OF THE RAIL.
r
zZe WOOD BLOCK TO RAIL PLACED OVER CURBS SHALL BE INSTALLED SO THAT THE POST BOLT [S LOCATED APPROXIMATELY 25
z INCHES ABOVE THE GUTTER PAN OR EDGE OF SHOULDER.
E,‘f TYPICAL POST PLACEMENT ROUND WOOD POST
o% NOTE: %% "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. 9. APPLICATIONS IN SOLID ROCK ARE ONLY ALLOWED WITH ?TEEL POSTS. [F"SOL[D ROCK 1S ENCOUNTERED
Z5 WITHIN O TO 18" OF THE FINISHED GRADE, DRILL A 24" DIA. HOLE, 24" INTO THE ROCK. IF SOLID ROCK
e MBGF LENGTH OF NEED (L) 1S ENCOUNTERED BELOW 18", DRILL A 12" DIA. HOLE, 12" INTO THE ROCK OR TO THE STANDARD EMBEDMENT
s \ DEPTH, WHICHEVER MAYBE LESS. ANY EXCESS POST LENGTH, AFTER MEETING THESE DEPTHS, MAY BE FIELD
<5 | 25" - 0" CUT TO ENSURE PROPER GUARDRAIL MOUNTING HEIGHT. BACKFILL WITH COARSE AGGREGATE MATERIAL.
w
=2 o) 3 - RAILS,ELE;""ENT - 3 10. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.
oo - - - -
g3 11. SPECIAL FABRICATION WILL BE REQUIRED AT INSTALLATION LOCATIONS HAVING A CURVATURE OF LESS
g THAN 150 FT. RADIUS.
o«
z- N N N N N
. = 12. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE REQUIREMENTS
W = =1 - OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD FENCE" MAY BE
s" T 31" SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION, TXDOT MAINTAINS A
DIRECTION OF TRAFFIC
25 MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING TO DMS-7210 ONLY PRODUCERS
nz o o T FINISHED GRADE ' | » ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.
15
= L EETY o o L 13. FOR THE LOW FILL CULVERT OPTION, POSTS LOCATED PARTIALLY OR WHOLLY BETWEEN PRECAST BOX CULVERT
36" WOOD POST
Ty L I 1|20" STEEL POST ! ! o L UNITS, THE USE OF A CAST-IN-PLACE CONCRETE CLOSURE BETWEEN BOXES IS REQUIRED. THE LENGTH OF THE
¥3 L L L L L CAST-IN-PLACE CONCRETE CLOSURE SHALL ACCOMMODATE THE PLACEMENT OF THE LOW FILL CULVERT OPTION.
s L L L o o GUARDRAIL L2 TPy SEE CONCRETE CLOSURE DETAILS ON BRIDGE STANDARD SCP-MD.
oI - - T - - -
a” ELEVATION BLOCK ———| 1" X 1Y," 14. GUARDRAIL HEIGHT MEASUREMENT: WHEN THE GUARDRAIL IS LOCATED ABOVE PAVEMENT, MEASURE THE HEIGHT
£8 MID-SPAN RAIL SPLICE 18" MIN 472" 42 ,~SLOTTED HOLES FROM THE PAVEMENT TO THE TOP OF THE W-BEAM RAIL. WHEN THE GUARDRAIL IS LOCATED UP TO 2 FT. OFF
& L i e 7 OF THE EDGE OF PAVEMENT OR FOR A PAVEMENT OVERLAY, USE A 10-FOOT STRAIGHTEDGE TO EXTEND THE
3z SHOWING A 25'- 0" SECTION OF W-BEAM RAIL. (SEE GENERAL NOTE 2) -— & PAVEMENT/SHOULDER SLOPE TO THE BACK OF RAIL, MEASURE FROM THE BOTTOM OF STRAIGHTEDGE TO THE TOP
o3 - o '| I__ - OF RAIL. FOR GUARDRAIL LOCATED DOWN A 10:1 SLOPE, MEASURE FROM THE NOMINAL TERRAIN.
Zx 26° - |/2|| P SRR
E% '\l '\l ........ o ®
< . " " " "
S5 SLOTTED HOLES AT &' -3" C-C *POST(S) MAY REQUIRE FIELD V279" |1 7%
se (13 -1 2" c-C 31 Y MODIF ICATION TO ENSURE PROPER |, Jx (TYP) " (TYP)
n2 Vv v | GUARDRAIL HEIGHT. N-W6 X 9 OR W6 X 8.5 [STEEL POST CONNECTION TO
R , , , , STEEL POST CULVERT SLAB (USE WHEN THERE
Eu3 £ = ] ] ] i 6" 9" MIN. FILL DEPTH P IS LESS THAN 36" COVER OVER NOTE: TRANSISTIONS TO BRIDGE RAILS OR TRAFFIC BARRIERS.
goa == : == 1" |12 v CULVERT SLaB— O\ CULVERT SLAB). SEE GF (31)TL3 TR STANDARD FOR HIGH-SPEED TL-3 TRANSITIONS.
= i o o = e ™ MW ST 120k 12'x Y SEE GF (31)TL2 TR STANDARD FOR LOW-SPEED TL-2 TRANSITIONS.
§3'§ 55 55 s N T, ~(ASTM A572 GR 50)TOP PLATE
7w . . - -
aF~ \/ et —f\/—xl" DIA. HOLES FORMED
22" X Ya" - A% 4% 2" VARIES & TV " or coRr CONCRET
(8) RAIL SPLICE SLOTTED HOLES (TYP) hanz o ED IN CONCRETE
HOLES (TYP) _/ NOTE: TWO INSTALLATION OPTIONS
. . 12" X 12" X 4" (ASTM A36) STEEL BOTTOM : .
ELEVATION 25°- 0" (NOM.) W-BEAM SECTION PLATE WITH 1 BIA. HOLES REQUIRED WITH
. BOLT-THROUGH OPTION: REQUIRES A 6" MIN. SLAB THICKNESS.
NOTES: SEE GENERAL NOTE 2 FOR ALLOWABLE RAIL TYPES. BOLT-THROUGH INSTALLATION. .’/B" DIA (ASTM A449) HEAVY HEX BOLTS WITH TWO HARDENED
SEE RAIL SPLICE DETAIL FOR REQUIRED HARDWARE. LOW FILL CULVERT POST
WASHER EACH AND HEAVY HEX NUTS. - -
12 Y, NOTE: BOLT LENGTH = SLAB PLUS 2 !4" MIN. %’ 3?;5{,’"
N " Texas Department of Transportation Standard
U U
NOTE: 2| 4k |4/“ 2" 2. EPOXY ANCHOR OPTION: THIS OPTION MAY ONLY BE USED IF THE CULVERT
ng?;ggﬁé xETEUZTgEéEEégESUQS[T’ RAIL <PLICE ‘ SLAB IS 9" MIN. THICK. THREADED ANCHOR RODS MUST BE %" DIA.
. ASTM A449 OR A193 GRADE B7 WITH HEAVY HEX NUT, AND ONE HARDENED T F
N NO BOLT REQUIRED WASHER EACH. EMBED ANCHOR RODS 6" WITH HILTI HIT RE 500 EPOXY METAL BEAM GUARD FENCE
SPLICE BOLT LENGTH
| VARIES & T 4 ADHESIVE. OTHER TYPE III CLASS C EPOXY ADHESIVES MEETING THE
FBBOT = 1 Y4" & ! : - REQUIREMENTS OF DMS-6100, "EPOXIES AND ADHESIVES", MAY BE USED TL-3 MASH COMPLIANT
FBBO2 = 2" —‘ < b FNL DIRECTION OF TRAFFIC IF IT CAN BE DEMONSTRATED THAT THEY MEET OR EXCEED THE STRENGTH
4 o 1 & OF HILTI HIT RE 500 WITH THE SAME EMBEDMENT DEPTH AND THREADED
POST & BLOCK LENGT - ROD DIA. FOLLOW THE MANUFACTURER’S REQUIREMENTS FOR INSTALLING
. g EPOXIED THREADED RODS. EXTEND RODS !/a" MIN. BEYOND NUT. F 1) -1
FBBO3 = 10
FBRO4 - 18" (8) %" X 1 Ya" BUTTON HEAD SPLICE
MID-SPAN BOLTS WITH RECCESSED NUTS. NOTE: CULVERTS OF 25 FT. OR LESS, SEE GF (31)LS STANDARD FOR "LONG SPAN" OPTION. FILE: of3119.dgn oN:TxDOT [ck:KM [ows VP [ck:CGL/AG
BUTTON HEAD BOLT RAIL SPLICE DETAIL @©1x00T: NOVEMBER 2019 ConT [secT| o HIGHWAY
REVISIONS
&) NOTE: SEE GENERAL NOTE 3 FOR NOTE: GF (31), MID-SPAN RAIL SPLICES ARE €457 33| 001 LS. ETC.
<= SPLICE & POST BOLT DETAILS. REQUIRED WITH 6'-3" POST SPACINGS. HOU ONTGOMERY 5
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BREAKAWAY CABLE TERMINAL (BCT) . . . _
CABLE ANCHOR ASSEMBLY WITH C3 X 5 X 80" 7Ve" x5 V" x 467 (2) TRANS[TION RATL SEETION GENERAL NOTES
CABLE BRACKET, BEARING PLATE GROUND STRUTS DAT TERMINAL POST (SEE APPLICABLE TRANSITION STANDARD) —_
AND STANDARD HARDWARE. [
. /] 1. THE DETAIL SHOWN IS THE MINIMUM LENGTH OF NEED (LON)

‘\1 7 = . FOR A DOWNSTREAM ANCHOR TERMINAL (DAT) CONNECTED TO
@@@ |;_| = |::":| C A CONCRETE RAIL.

........ g B 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
(SEE NOTE 2)

@@ /‘END PAYMENT FOR DAT SYSTEM (EA.) 3. THE FOUNDATION TUBES SHALL NOT PROJECT MORE THAN 3 ¥,"

ABOVE THE FINISHED GRADE.

r—*—BEGIN PAYMENT FOR METAL BEAM GUARD FENCE
(SEE GF (31) STANDARD) 4. ALL HARDWARE FOR DAT SHALL BE ASTM A307 UNLESS
DIRECTION OF TRAFFIC OTHERWISE SHOWN.

12°-6" (Min.) MBGF
(SEE GENERAL NOTE 2) PAYMENT FOR NON-SYMMETRICAL 5. REFER TO GF (31) SHEET FOR TERMINAL CONNECTION DETAILS.

TRANSITION RAIL (EA)

I
[
@(ROUNDED) W-BEAM i BEGIN LENGTH |
|
|

|
|
|
|
|
: @9'- 4'," Rail Section
f
|
|
|
|
|

STEEL FOUNDATION TUBES AND THE TWO CHANNEL
STRUTS MAY BE OMITTED. THIS WILL REQUIRE A
FULL POUR AT THE FOUNDATION TUBES.

END SECTION 6 - 3" | 30-1 Yyt 31 " OF NEED
| (LON)
() @— o ' B MOW STRIP INSTALLATION
T~ = EDE IF A MOW STRIP IS REQUIRED WITH THE DAT
@BCT POST SLEEVE =] P i A INSTALLATION THE LEAVE-OUT AREA AROUND THE
I

2" x5 %" ! 31

(SCH 40 GALV. PIPE)-—\\\

NO WARRANTY OF ANY KIND [S MADE BY TXDOT FOR ANY PURPOSE WHATSOEVE

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

TTRN\Y TTANYY - - I

1_ TTRNY —/
©© FINISHED

. - 7
: ! To properly install and Lo N FINISHED
@@ n===|5 maintain the onchor system,: GRADE N GRADE
[ N R
)l

a 3 V4" () Yo" tube
projection is required

T
)
)
ul:::IL
* 68 !/4" (MIN.) J/L
-7

g
&
- N N
o . N N
g TUBE EMBEDMENT L Obove the finished grode. - ELEVATION VIEW # (DAT) PARTS LIST QTy
Do (SEE NOTE 1)
g o BCT CABLE ANCHOR o D (1) | STEEL FOUNDATION TUBE 2
= AND ANCHOR BRACKET ' ' L
5 T N 2, NCHOR BRAC! N - % DAT TERMINAL POST 2
z -4 % CHANNEL STRUT 2
- . F\F/,L !
” @ STEEL FOUNDATION @ 8- 4% (4) | TERMINAL RAIL ELEMENT 1
< . "
3 TUBES WITH HARDWARE - 12" 317 (5) | SHELF ANGLE BRACKET 1
o
w (6) | BeT BEARING PLATE 1
=
- DOWNSTREAM ANCHOR TERMINAL (DAT) = = — - 2 @ BCT POST SLEEVE 1
@ NOTE: ONLY FOR DOWNSTREAM USE, WHEN LOCATED OUTSIDE
8 THE HORIZONTAL CLEARANCE AREA OF OPPOSING TRAFFIC. — e — GUARDRATL ANCHOR BRACKET !
& (ROUNDED) W-BEAM END SECTION | 1
>
8 3 SPACES AT 4 BCT CABLE ANCHOR 1
w
; TERMINAL RAIL ELEMENT FOR DAT @ RECESSED NUT, GUARDRALL 20
g | 80" | (12) [ 1 4" BUTTON HEAD BOLT 4
=z
= (13) | 10" BUTTON HEAD BOLT 2
0 3 ‘E' b —-—-—-—-—-—- — - %" X 2" HEX HEAD BOLT 8
7 T~ _— 6" 8" %" X 8" HEX HEAD BOLT 4
. 4
55 WELD 3" THREE |’,"| Y] ‘_',/ - N - -
¥° END PLATE I———I ” SIDES 2" 2 Ya" X 2" 2 i , %" X 10" HEX HEAD BOLT 2
35 7O BRACKET ' sty 8" (TYP) SLOTS (TYP) K i B (17) | %" FLAT WASHER 18
(&) T T
2y 2 1 T 2-NALLS (3) cHANNEL STRUT ! ! >
o] |o . C3 X 5 X 80",GRADE A36 | B |
e 5ots A | |
. (] . " - A 1
o HOLES 3" MIN 7d> 8 HOLE 5 Ya 7Y ==\ — b
—@ ' e ?H U " " " | \ / |
wlel | 1 spuce sout P, - a | el |
4 I SLOT (TYP) NOTE: DRIVE NAILS AND BEND OVER 7 | L |
L BENT PLATE . . I TO PREVENT PLATE ROTATION | I ;ﬂ Design
—D [ | ] ®lhe x 12%" x %" 1" x 1% f = l: | | Division
. 7\ @ BEARING PLATE END PLATE I\ | | | 72" I Texas Department of Transportation Standard
‘ : | : 30° 5 : 8x 8"x %" R 6" | Ny puac {31 7 | 28 Ve | |
: HOLES
el e - - g | «l! i METAL BEAM GUARD FENCE
| .1 X I%u
] | 1 (DOWNSTREAM ANCHOR TERMINAL)
BRACKET |/—END PLATE 4. | C 0N [ [
}r 2 o s 1 s | | TL-3 MASH COMPLIANT
D 1%" 1 | | ! !
7Y " Y 2'>2"DIA. | |
P P 4‘1 Ne ¥ x 1" | | HOLE GF (3] )DAT-lg
2" ' ' l | |
_ s\t | | | _ SLOTS (TYP) L | ! L - FILE: gf31dat19,.dgn oN:TxDOT [cks KM [ows VP ek:CGL/AG
Zé‘:— ! | | | 1 Yy T SIDE VIEW FRONT VIEW SIDE VIEW FRONT VIEW (©1x00T: NOVEMBER 2019 CONT [SECT J0B HIGHWAY
. (avey 1% 20 Ye" 2" 8 T REVISIONS 6457| 33 001 145 ETC
Ea o N @ W-BEAM END SECTION (ROUNDED) (12 GA.) @SHELF ANGLE BRACKET @ TERMINAL POST @ STEEL FOUNDATION TUBE oIst COUNTY SHEET 0.
<= GUARDRAIL ANCHOR BRACKET U . 7Va"x 5 '/a"x 46" WOOD POST 6"x 8"x /g" x 72" STEEL TUBE HOU| MONTGOMERY 33
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w .
> w
w v
ao NOTE: TOENAIL WITH ONE 16D GALV. g GENERAL NOTES
<+
= NAIL TO PREVENT BLOCK ROTATION. . 6" MIN. 1. THE TYPE OF LINE POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL
w3 *‘ " BE AS SHOWN IN THE PLANS. THE EXACT POSITION OF THE TRANSITIONS SHALL BE AS SHOWN
st IN THE PLANS OR AS DIRECTED BY THE ENGINEER. STEEL POSTS TO BE GALVANIZED IN
Zo ACCORDANCE WITH ITEM 445, "GALVANIZING."
o= oo e [ CEERERE FEEEFTH
£3 2. RAIL ELEMENT SHALL MEET ALL REQUIREMENTS OF ITEM 540, “METAL BEAM GUARD FENCE" EXCEPT
=8 - AS MODIFIED ON THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF 12°- 6" OR
£y FINISHED o5 25‘- 0" NOMINAL LENGTHS.
L GRADE
83 HCEUA'-DVWEART 3. RAIL POST HOLES ARE OFFSET 3'- 1 !4," FROM STANDARD GUARDRAIL TO ACCOMMODATE THE
LL
fap ~ ~ MIDSPAN SPLICING.
2S5 ZZA\ W YA POST LENGTH P
ww . I 6 -0" [ 4, BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND SHALL
35 (2 EIO{ZES DIA.— 1 |18” o BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND %" WASHER
23 I L ( (FWC16a) AND NO MORE THAN 1" BEYOND IT.
S 1y Y 1731 Z
25 P 40" Lo ) 5. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,
g : : : : “GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
>0
ZzZ0
<z : : : : 6. WHERE SOLID ROCK IS ENCOUNTERED, CONTACT THE DESIGN DIVISION FOR ADDITIONAL GUIDANCE.
S - o (512) 416-2678
z 2 L_J L_J
zg 7. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.
o
xwv
é:;: RECTANGULAR CRT POST LATERAL OFFSET BETWEEN THE 8. REFER TO GF(31) STANDARD SHEET FOR ADDITIONAL DETAILS.
= (6"X 8" X 6' LONG) GUARDRAIL AND THE CULVERT HEADWALL
[e]
=2 9. FLAME CUTTING OF HOLES IN GUARDRAIL SHALL NOT BE PERMITTED. IF YOU ENCOUNTER MIS-ALIGNED
£ (6) CRT REQUIRED BOLT HOLES IN GUARDRAIL CONTACT THE DESIGN DIVISION FOR ADDITIONAL INFORMATION & OPTIONS.
<5 SEE ELEVATION DETAIL FOR LOCATIONS
o
——
=
g —_—
ag NOTE: SEE GF (31) STANDARD FOR DIRECTION OF TRAFFIC
gz STANDARD LINE POSTS.
e
zZEz GF (31) - LONG SPAN SYSTEM (PAID FOR BY THE EACH)
(&}
El-a 50’ -0"
wz
%2
w NOTE:
T STANDARD LINE 25’ -0" SPAN ALL GUARDRAIL SPLICES ARE LOCATED
wZ POST INSTALLATION BETWEEN THE 6’ -3" POST SPACINGS.
=o AT 6'- 3" POST STANDARD LINE
Y SPACING _\ POST INSTALLATION
ar 25°- 0" (W-BEAM RAIL ELEMENT) 25'- 0" (W-BEAM RAIL ELEMENT) AT 6'- 3" POST
§§ -V SPACING
'§E LA 6 - 3" 6 - 3" 12" 12" 6'- 3" 30-1 Yyt 30-1 Uyt
v MIN. MIN.
73 I e — T T e T o A— e —— )
S5 ) B2 i ==, (
=& T ] B ] T .
o FINISHED GRADE
o \
[ 4
Em 777\ l::l l::l TTT\\W ,: 1 T7T7T\\WW I::| TTT\\W\ I::| I::| TTT\\W
P Ol h Ol FILL DETERMINED AT LOCATION h Ol .
wouw
v L{J L{J L{J [~~~ — === — = — = = = = = ———— — — — === = === | L L|d LJ
<gz =+ - 40" TYP| |+ vl NN b 40" TYP e F
gug | | [N | | /7 7 | | N N [ | | | |
S i i RSSO i Nk BN i 5
L|J L|J L|J 7 7/ ' b ' NN L|J L|J LJ
/7 7/ | 11 | NN
/7 7/ NN
-~ (3) CRT POSTS AT EACH—— .| 7, ' H ' W\ e (3) CRT POSTS AT EACH4‘
END OF LONG SPAN /o I I I NEEN END OF LONG SPAN
/7 | 11 | ANERN
/7 7/ NN
I I I
L7 | I | AN = o Design
vision
(- | Il | N I Texas Department of Transportation Standard
|- --T - - - == T - T T T T T TS TS TS s s r-- - T
A - -
| | ELEVATION DETAIL | - METAL BEAM GUARD FENCE
I | LONG SPAN GUARDRAIL | Il LONG SPAN
FILE: gf311s19. dgn oN:TxDOT [cks KM [ows VP ek:CGL/AG
(©1x00T: NOVEMBER 2019 CONT |sECT J08 HIGHWAY
v . REVISIONS 6457| 33 | 001 145 ETC.
I'.L“'_',J DIST COUNTY SHEET NO.
3 HOU| MONTGOMERY 34
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g . NON-SYMMETRICAL
g (1) 18" LONG CONNECTING REBAR TYPE 11 (NESTED) W-BEAM GUARD FENCE GENERAL NOTES
La FOR PRECAST - SEE CURB TABLE ¢ CURB THRIE-BEAM TRANSITION
ol /] " SR RN SRR graigaseeor vy v
< — _ . _
: il [T I
wd { =T 1 — — 2. CONCRETE CURB MAY BE CAST-IN-PLACE OR PRECAST AS SHOWN ON THIS SHEET. WHEN_ USED
oL . 4'- g§° 22" 4 - 2° [ 5- ] IN CONJUNCTION WITH THE THRIE-BEAM TRANSITIONS, CURB SHALL BE TYPE II (5- %"
Eo 4| PLAN VIEW HEIGHT); SEE CURRENT CCCG STANDARD SHEET FOR FURTHER DETAILS. IF OTHER CURB HEIGHTS
g5 (5) 1" DIA. HOLES ® @ ©) @ — ARE SHOWN IN THE PLANS IN CONJUNCTION WITH THE TRANSITION, THE CURB HEIGHT MAY BE
>3 (5) %~ DIA. HEAVY. HEX HEAD (4) (1" DIA. HOLES) IN CURB: SEE CURB TABLE FROM 4" TO 8" WITH A RELATIVELY VERTICAL FACE. CONCRETE CURB SHALL BE CONTINUOUS
3z B . TO THE SEVENTH POST UNLESS OTHERWISE SHOWN IN THE PLANS. SEE GENERAL NOTE:17 FOR
o ¥ BOLTS (FACING TRAFFIC SIDE) e — CIRCUMSTANCES WHERE CURB CONTINUES PAST POST 7.
S (ASTM F3125 GR A325 OR A449). NOTE: NOTE: DIRECTION OF TRAFFIC
- (10) 1 %" 0.D. WASHER UNDER HEAVY HEX BOLT LENGTH WILL VARY CURB IS A REQUIRED COMPONENT FOR 3. CONCRETE CURB TYPE II SUBSIDIARY TO "METAL BEAM GUARD FENCE TRANSITION". IF NO
83 EACH HEX BOLT HEAD AND NUT DEPENDING ON WIDTH CONCRETE RAIL, THE TRANSITION TO FUNCTION PROPERLY. ADDITIONAL CURB IS INDICATED BEYOND THE TRANSITION, THEN ANY CURB HEIGHT GREATER
xg 7 : LEAVE 1" OF BOLT LENGTH PAST THE SEE GENERAL NOTES:2-4 AND 16-17. END PAYMENT FOR THRIE-BEAM TRANSITION. THAN 4" WILL BE TAPERED DOWN BEGINNING AT THE LAST 7 FT. POST TO A MAXIMUM HEIGHT
sz (5) 7" DIA. HEAVY HEX NUTS 7" HEX NUT. TRIM AS REQUIRED. OF 4" AT POST 7. IF SHOWN ELSEWHERE IN THE PLANS, ADDITIONAL CURB UNDERNEATH
(ASTM A194 OR A563). GUARDRAIL WILL BE PAID FOR BY THE LINEAR FOOT.
» 18°- 9" THRIE-BEAM TRANSITION (EA)
§; THRIE-BEAM CONNECTOR . BEGIN PAYMENT FOR METAL BEAM GUARD FENCE. 4. UNLESS OTHERWISE SHOWN IN THE PLANS, TRANSITIONS SHALL BE PLACED WITH THE BLOCKOUT
ol TO CONCRETE RAIL O ane NN SYMMETRICAL (SEE GF (31) STANDARD) FACE [N FRONT OF OR DIRECTLY ABOVE THE CURB FACE. SEE SECTION A-A.
o ‘ (IF CURB CONTINUES PAST POST 7 SEE SHT.Z AND GN:17) 5. FOR ROUND WOOD POST SYSTEMS, ALL ROUND WOOD POSTS SHALL BE 7 5" DIA. MINIMUM
(=N "
E 5 SPACES AT 18 %" ‘ 3 SPACES AT 3'-1/," 3 -1%" 6’ - 3" 3 -1/2" THROUGHOUT THE THRIE-BEAM TRANSITION. z
4
£S ‘ A c 6. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST OR STEEL POST) WILL BE
=z N e e ~ AS SHOWN IN THE PLANS. REFER TO GF (31) STANDARD SHEET.
ox I I T I I 1 ] fer T = RS
=8 . — - - e S 7. THE POST LENGTH SHALL BE MARKED ON ALL 7‘- 0" LONG POSTS BY THE MANUFACTSL/JRER. THE
o ‘ sl a L F= MARK SHALL BE LOCATED WITHIN THE TOP 1 FT. REGION OF THE POST, AT LEAST %" IN
=° = R e ‘ 37 HEIGHT, AND VISIBLE AFTER INSTALLATION. WOODEN POSTS SHALL BE MARKED WITH A BRAND,
g0 T T T T T T T T[] o AND STEEL POSTS WITH A STENCIL BEFORE GALVANIZING.
=
oz ‘ CURB — I *{ 8. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.
L I o o o o I Lol I . b .
R Ercr e S (RN SR (R P A . B FLRUEN UG MELL T ROV O LI S VTS B g0 g1
RAILS THAT EXTEND BEYOND THE I I I I I Lo 0 (. b . . -
=5 FACE OF GUARDRAIL TRANSITION o, @63 @ I Eg?A?thKOUT Lo Lo Lo THRIE-BEAM TRANSITION TO W-BEAM SHALL BE OF THE SAME MATERIAL, BUT SHALL NOT
Yo . S S 17 o Lo - Lo BE LESS THAN 10 GAUGE. CONTRACTOR SHALL VERIFY THAT THE LOCATIONS OF BOLT HOLES
e S S o D D Do D MATCH THOSE I[N THE THRIE-BEAM TERMINAL CONNECTOR PRIOR TO ORDERING MATERIALS.
<
x< (4) u5 REBAR STAKES 18" LONG~ I I I o o [ ly! (I (I [ [ N N
g3 10. BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307)
0% SEE CURB TABLE ol L L L L L AND SHALL BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE
Za N N T N N N B ¢ (12) %" X 2" BUTTON HEAD NUT AND %" WASHER (FWC16a) AND NOT MORE THAN 1" BEYOND IT. TRIM REMAINING
S LJ LJ L L L L oA ELEVATION VIEW SPLICE BOLTS: (FBBO2) BOLT LENGTH TO MEET REQUIRED LENGTH.
I 7'-0" LONG POST (ALL TYPES)
5= (SEE GENERAL NOTES:5-7) (8) %" X 14" BUTTON HEAD 11, FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
Zy SPLICE BOLTS: (FBBOHW ITEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
0 - L _an | L o3 |
25 z-6 \ (2) 12°-6 : | : m 6 -3 ~— 11 12. CROWN SHALL BE WIDENED TO ACCOMMODATE TRANSITIONS.
w v o o
| | | |
- o o P _ _ _ _ _ _ A R E S _ P11 13. WHERE SOLID ROCK 1S ENCOUNTERED, CONTACT THE DESIGN DIVISION FOR ADDITIONAL
wE 20" DCO o T3 IR \ iw GUIDANCE. (512) 416-2678
"o ) N ? ? | S
> w S = = S S S S S S = 14. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE
xY o o 3 E Y I F " !
= ¢ ol T M B D REQUIREMENTS OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM
o . == w w w w GUARD FENCE" MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. TXDOT'S MATERIALS
g2 SIDE-VIEW V?(T)YP, — LAP NESTED THRIE-BEAM RAIL —LAP NON-SYMMETRICAL AND TESTS DIVISION MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF
3z THRIE-BEAM DIRECTION PART DESIGNATOR RTMIOa DIRECTION W-PFE:NMSI]?T ITCI).IEIE(;gEAM MATERIALS CONFORMING TO DMS-7210. ONLY PRODUCERS ON THE MPL CAN FURNISH COMPOSITE
= 1 . MATERIAL BLOCKS.
o3 TERMINAL CONNECTOR 10GA. (12) %" X 2" BUTTON HEAD SPLICE BOLTS WITH RECESSED NUTS: (FBBO2) PART DESIGNATOR
;g NOTE: :?ETGSEESEFAJSTRE_RJEOW (12) RECTANGULAR GUARDRAIL PLATE WASHERS: (FWR03) RWT020 OR RWTOZb 15. REFER TO GF (31)STANDARD SHEET & BRIDGE RAILING DETAILS FOR ADDITIONAL DETAILS.
€z : : BRIDGE APPROACH - UPSTREAM: THE NESTED RAIL LAPS OVER THE TERMINAL CONNECTOR.
=5 16. THE INSTALLATION OF THE TYPE II CURB [S CRITICAL FOR THE PERFORMANCE OF THE
oo
g5 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
s INSTRUCTIONS |BRIDGE EXIT - DOWNSTREAM: THE TERMINAL CONNECTOR LAPS OVER THE NESTED RAIL. THE CONCRETE RAIL AND IS REQUIRED TO MEET MASH CRASH TEST CRITERIA.
o9 PLATE WASHERS ARE INSTALLED UNDER THE BOLT HEAD AGAINST OUTSIDE OF CONNECTOR.
= 17. IF 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
Eu3 5" BUTTON HEAD POST BOLTS WITH NOTE: ONLY (1) %" BOLT REQUIRED THIS 25° SECTION WILL BE BY LINEAR FOOT, PAY ITEM "0540 6XXX MTL W-BEAM GD FEN
£°0 1 %" 0.D. WASHER AND NUT. AT THIS POST LOCATION. (NESTED) (TIM POST)" OR "540 6XXX MTL W-BEAM GD FEN (NESTED) (STEEL POST)" AS
e 3 27 APPLICABLE FOR POST TYPE. SEE SHT.2 FOR ADDITIONAL INFORMATION.
3>5 NESTEDT e %" DIA. HOLE IN POST & BLOCKOUT.
— I X
aEZ /N N N
‘ I [ " i [ "
7 6 "
} B & I SO B ¢ THRIE-BEAM TERMINAL - CURB TABLE -— 1, 2"
‘ ! PRECAST CURB FULL LENGTH EQUALS 12 - 2"
) U . ) | i <‘ THE PRECAST CURB MAY BE FORMED INTO TWO SECTIONS. 5, " REQUIRED WITH PRECAST CURB HIGH-SPEED TRANSITION
32 32 32 T an 4 (2) #3 REBARS (WITH 1 '»" END COVER)
- ~ CURB (1) LENGTH 5'- 8 SHEET 1 OF 2
i ﬁé Hé CURB (2) LENGTH 6'- 6"
N o2 %8 TAPER CURB (2) TO A HEIGHT OF 4" AT POST 7 ‘ e — Design
~Z ZIZ " Division
AN =) ] ) CONNECTING PRECAST CURB SECTIONS (1) & (2): 6"MIN., | ADD WHEN GUTTER IS USED IN A 7exas Department of Transportation | Standard
AN ol Lo olw Lo FORM OR CORE 1" DIA. HOLE 9" LONG INTO EACH CURB END. | APPROACHING PAVEMENT SECTION.
Jqe S N USE (1) #5 GR.60 REBAR 18" LONG TO CONNECT BOTH CURBS. T T e 7
#e7"-0 L ‘olin - ©in - . 24" A METAL BEAM GUARD FENCE
| TYPE 11 Sl P Sl b SECURING PRECAST OR CAST-IN-PLACE TO FINISHED GRADE *: TYPE 11 CURB
| ! CURB wig | k) . FORM OR CORE (4) 1" DIA. HOLES, SEE PLAN AND ELEVATION THRIE-BEAM TRANSITION
| ‘ SEE GN: 4 'J, g | | 5, g | | VIEWS FOR HOLE LOCATIONS. DRIVE (4) #5 GR.60 REBAR NOTE: OPTIONS FOR TYPE Il CURB:
5o Pl ~|= Lo == I STAKES 18" LONG INTO THE GROUND AND '2" BELOW TOP OF 1. PRECAST '|'|_ - 3 MASH COMPL IANT
! 3l | 3l I CURB. 2. CAST-IN-PLACE
: | g : ‘ g o FILL HOLES WITH APPROVED GROUT MIXTURE.
- - -  NOTES: NOT NEEORD, FOR CAST_INPLACE, 1 anp coveR REQuIRENENTS GF (31) TR TL3-20
: | M w PERCUSSION DRILLING IS NOT PERMITTED WITH: ' FILE: gf31+rt1320. dgn DN: TXDOT | ckz KM ‘DW:VP ‘CK:CGL/AG
TYP R R RA R RETE TRAFFIC RAIL. 00T
L TRANSITION SECTIONS E Il CURB, BRIDGE IL OR CONCRETE IC IL ©TxD0T NS!\EZAS}%S 2020 CONT |SECT JoB HIGHWAY
G SECTION A-A NOTE: ALL POST TYPES, SEE GENERAL NOTE:5 & 6 TYPE IT CURB DETAILS eds7i s3] 0011 145.ETC.
w .
==| NOTE:%X "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. HOU  MONTGOMERY 35
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o REQUIRED ALTERNATIVE FOR CONTINUOUS CURB EXTENDING 1 \/\lu\
(=3
33 PAST POST 7 (SEE SHT. 1 GENERAL NOTE 17) —= T
o I 7 1/2" MIN. DIA. | || Iy We SXTESE.LS P%RST‘B.O
25 « _ 1 woop PosT. L~
:"E END PAYMENT FOR METAL BEAM GUARD FENCE TRANSITION. ‘ ‘
8 BEGIN PAYMENT FOR METAL BEAM GUARD FENCE. 7 1/2"
:E (SEE GF (31) STANDARD SHEET) WOOD BLOCK WOOD BLOCK WOOD BLOCK
&g TO ROUND WOOD POST TO RECTANGULAR WOOD POST TO STEEL POST
(=5 THRIE-BEAM TRANSITION (SEE SHT.1) 25'-0" NESTED W-BEAM GUARDRAIL STANDARD GUARDRAIL (NON-NESTED)
< O
& w (SEE GENERAL NOTE 17) THRIE BEAM TRANSITION BLOCKOUT DETAILS
= REMA INING
o POSTS
=2 AT 6" -3"
2 3°-1 | 6'- 3" | SPACIN
]
gf D~
o Ja\ (2 (2
:I— :II I:: Ll T T T : :
UE Y .Ilﬂl.. =t =1 °n:°
x5 Sy _ge | L Sl
g il 31" =
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£z 1 1 1 NS
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2. 1o 1o 1o
wo [ [ [
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Sw [ 1o o
] [ [ [
wz 1o 1o o
£8 LJ LJ LJ
> w D—
oz
(=]
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Eu ELEVATION VIEW
3=
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-
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— m
aw
xz
< O
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'52 NESTED
wnwz
Tn
-
Eu3 VR
g8
—_ <
< v —
4Dk = o
Awd
aZZ
32"
HIGH-SPEED TRANSITION
N : | SHEET 2 OF 2
. = ® Design
- g Divis%on
A I Texas Department of Transportation Standard
| |
o METAL BEAM GUARD FENCE
| |
L THRIE-BEAM TRANSITION
L
TL-3 MASH COMPL IANT
SECTION D-D GF (31)TR TL3-20
FILE: gf31+r+1320.dgn DN TXDOT [cke KM Jows KM [ckeCGL/AG
(©7xp0T: NOVEMBER 2020 CONT |SECT JoB HIGHWAY
- REVISIONS 6457| 33| 001 145, ETC.
W DIST COUNTY SHEET NO.
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GF (31) - LOW SPEED TRANSITION GENERAL NOTES

o
w .
>w
E CONCRETE BRIDGE RAIL OR | Ry 1. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL BE AS
e CONCRETE TRAFFIC BARRIER 2 -G W-BEAM GUARD FENCE SHOWN IN THE PLANS. THE EXACT POSITION OF TRANSITIONS SHALL BE AS SHOWN IN THE PLANS
£ \ l———l 7" OR AS DIRECTED BY THE ENGINEER. REFER TO GF (31)STANDARD SHEET.
wo _"I 7 7
v
gL $ ] 9 H f% ?*? f*? § 2. RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE" EXCEPT
52 = = — e — — — AS MODIFIED IN THE PLANS.
= 1
z3 | l 3. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,
x4 PLAN VIEW "GALVANIZING. " FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM REQUIRING CONSTRUCTION OF
2w — THE TRANSITION.
=
g3 (5) %" DIA. HEAVY HEX HEAD BOLTS 37 Yo 6'-3" NON-SYMMETRICAL /END PAYMENT FOR LOW SPEED TRANSITION. DIRECTION OF TRAFFIC 4 BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND SHALL
Fa CASTM A325 OR A449) RAIL SECTION TRANSITION TO W-BEAM BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT AND 5" WASHER
nd (10) 1 %" 0.D. WASHER UNDER EACH | BEGIN PAYMENT FOR METAL BEAM GUARD FENCE. (FWC16a) AND NOT MORE THAN 1" BEYOND IT. TRIM BOLT LENGTH TO MEET REQUIRED LENGTH.
ww HEX BOLT HEAD AND NUT (SEE NOTE:10) (SEE GF (31) STANDARD)
£ 5) Th" DIA. HEAVY HEX NUTS | 5. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.
w2 8 . 2r-g"  2'-6 /" 3 SPACES 3'-1Y," 6'-3" 3 -1
. (ASTM A194 OR AS63) | 6. CROWN SHALL BE WIDENED TO ACCOMMODATE TRANSITIONS.
2o THRIE-BEAM CONNECTOR 7 s A—— B——
< TO CONCRETE RAIL , — N ~ A AN AN 7. WHERE SOLID ROCK IS ENCOUNTERED, CONTACT THE DESIGN DIVISION FOR ADDITIONAL
£8 NOTE: < L1:. Rk Ci RS T, T T GUIDANCE. (512) 416-2678
e HEAVY HEX BOLT LENGTH WILL VARY S T s = S R
Sg DEPENDING ON WIDTH CONCRETE RAIL, I< :.L:' =S | T = 3 = S 8. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE
=2 1I7E:I°«VI_I;ZEXI NL?TF B%ITMLAESNGRTEI-loLTIARsI_:TD THE < T B [ [ REQUIREMENTS OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD
23 8 . . Lo Lo FENCE" MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION,
[+
Ev . | — - — | TXDOT, MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING
=g NOTE D . D L -~ L TO DMS-7210. ONLY PRODUCERS ON THE MPL CAN FURNISH COMPOSITE MATERIAL BLOCKS.
o H -
ZO0 o|w
2 CHAMFER REQUIRED ON CONCRETE Lo Lo Lo Lo oL Lo
. . REFER TO GF (31)STANDARD SHEET R RA TA FOR ADDITIONA TAILS.
e RAILS THAT EXTEND BEYOND THE . - . D gl D 9 EFER TO GF (31)STANDARD SHEET & BRIDGE RAILING DETAILS FOR ADDITIONAL DETAILS
, v
<5 FACE OF GUARDRALL TRANSITION. D b D I o 10. FOR ROUND WOOD POSTS SYSTEMS, ALL ROUND WOOD POSTS SHALL BE 7 ;" DIA. MINIMUM
Go - Lo - Lo ©lo Lo THROUGHOUT THE TRANSITION.
—_— M|
EE LJ LJ LJ L | L
£3 A—— B—— ELEVATION VIEW
o<
Z~
=
& (12) %" X 1 '4" BUTTON HEAD (8) %" X 1 4" BUTTON HEAD
%::_E' 6 y SPLICE BOLTS: (FBBO1) SPLICE BOLTS: (FBBO1)
a5 2 -g" |_37 2..__| /‘
Z L L 6'_3" 1
o | ]
2z — 7 7 3 ——
=S ° Q o o | o i | i i | i I | I
EJE ) o 1 PO 1 1 CID 1 (=)
Fe 20" ° o 9 I I M
22 R R
=3 o o o L) L) |
s o Qv e —F
ab SIDE-VIEW A% NON-SYMMETRICAL
§§ THRIE-BEAM — LAP W-BEAM TO THRIE-BEAM
S TERMINAL CONNECTOR 10GA. THRIE-BEAM RAIL DIRECTION TRANSISTION 10GA.
85 PART DESIGNATOR SHORT SECTION 10GA. RPATRT DESRIGRNATTOR
nz RTEO1D PART DESIGNATOR WT02a OR RWTOZb
@ RTMO1a
awv
xz 5/ u .
38 (2) % BUTTON HEAD POST BOLTS & NUTS: (FBBO4) (12) %" X 1 4" BUTTON HEAD SPLICE BOLTS WITH RECESSED NUTS: (FBBO1)
e (1) %" FLAT WASHER: (FWC14a) UNDER EACH NUT (12) RECTANGULAR GUARDRAIL PLATE WASHERS: (FWRO3)
) BRIDGE APPROACH - UPSTREAM: THE SHORT RAIL LAPS OVER THE TERMINAL CONNECTOR.
2= (1) %" BUTTON HEAD POST BOLT & NUT: (FBBO4) PLATE WASHER | PLATE WASHERS ARE INSTALLED UNDER THE SPLICE NUTS AGAINST INSIDE OF CONNECTOR.
=% (1) %" FLAT WASHER: (FWC14a) UNDER EACH NUT INSTRUCTIONS | BRIDGE EXIT - DOWNSTREAM: THE TERMINAL CONNECTOR LAPS OVER THE NESTED RAIL.
E52 PLATE WASHERS ARE INSTALLED UNDER THE BOLT HEAD AGAINST OUTSIDE OF CONNECTOR.
Zw< (6" x 8" x 22") . . i
a°5 BLOCKOUT (6" x 8" x 14")
Quwg REQUIRED AT THIS BLOCKOUT 3
oFF POST LOCATION \ -
[ | > 14"  NOTE: TOENAIL WITH ONE 16D GALV. NAIL
SO S 2 TO PREVENT BLOCK ROTATION,
(e}
: | : LOW-SPEED TRANSITION
~ i ~ =
M | M 4
= [ ~ [ Division
a |w ~|3 i_an O .
Sk S| 60" g ™ I Texas Department of Transportation Standard
wl =
= | Ol 7"
== ) =|n AN\ a
5 [ I [ § *K METAL BEAM GUARD FENCE
e [ ®|o [ e y
o | o i L S THRIE-BEAM TRANSITION
w8 | | | | | >
o
Eg [ Eé [ 8 N—6" x 8" X 68" TL-2 MASH COMPL IANT
=~ [ == [ N
= ~
R [ 5z [ N—W6 X 8.5 or W6 x 9.0
58 o 2/ - : GF (31)TR TL2-19
7
Ll Ll M %" . N FILE: gf311rt1219.dgn ON:TXDOT [cks KM Jow: VP [ck:CGL/AG
§ 014 (©1x00T: NOVEMBER 2019 CONT |SECT JOB HIGHWAY
[ T A-A T - REVISIONS
G SECTION A-A SECTION B-B WOOD BLOCK TO WOOD BLOCK TO ROUTED WOOD BLOCK 6457 53] 001 | 145.ETC.
==| NOTE: % "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. ROUND WOOD POST RECTANGULAR WOOD POST TO I-BEAM STEEL POST HOU MONTGOMERY %
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54 GENERAL NOTES
gz NOTE: 1. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL
e (SINGLE) W-BEAM RAIL SHALL MATCH THE GAUGE BE AS SHOWN IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE SHOWN IN THE
;3 OF THE ADJACENT RUN OF MBGF - (12GA.TYP) PLANS OR AS DIRECTED BY THE ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE
%‘m (NESTED W-BEAM) (12GA.TYP) WITH ITEM 445, "GALVANIZING."
[T —_
o
4] NOTE: DIRECTION OF TRAFFIC 2. RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE"
&= CONNECTS TO T101 BRIDGE RAIL. EXCEPT AS MODIFIED IN THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF
zg (SEE BRIDGE RAIL SHEETS) 25'- 0", OR 12'- 6" (NOM.) LENGTHS. RAIL ELEMENTS MAY HAVE SLOTTED HOLES AT
A 3'- 1" C-C OR 6'-3" C-C. A SPECIAL LENGTH OF RAIL MAY BE MANUFACTURED TO
%: ACCOMMODATE THE TRANSITION SECTIONS OF GUARDRAIL.
('8
w
63 I-DIO-I 3. BUTTON HEAD "POST" BOLTS (ASTM A307 GR.A) SHALL BE OF SUFFICIENT LENGTH TO EXTEND
3 y . Pl D , THROUGH THE FULL THICKNESS OF THE NUT (ASTM A563) AND %" ROUND WASHER (ASTM F436)
-9 ) T - T - T - { AND NOT MORE THAN 1" BEYOND [T. BUTTON HEAD "SPLICE" BOLTS (ASTM A307) ARE %"
o X 1- 4" WITH %" NUTS (ASTM A563).
w v
gg 4, FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH [TEM 445,
oo PLAN VIEW "GALVANIZING. " FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM REQUIRING CONSTRUCTION
v T101 BRIDGE RAIL - OF THE TRANSITION.
o (SEE BRIDGE RAIL SHEETS FOR
ZzZ0
suw CONNECTION AND POST DETAILS). 5. CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.
"g /-END PAYMENT FOR METAL BEAM GUARD FENCE TRANSITION.
>
zo NOTE 6. WHERE SOLID ROCK IS ENCOUNTERED. CONTACT THE DESIGN DIVISION FOR ADDITIONAL GUIDANCE
z : (512) 416-2678.
%g SEE GF (31) STANDARD SHEET FOR POST DIMENSIONS. ——BEGIN PAYMENT FOR METAL BEAM GUARD FENCE.
ru L. 7. POSTS SHALL NOT BE SET IN CONCRETE.
zZg 25°- 0" METAL BEAM GUARD FENCE TRANSITION TO T101 BRIDGE RAIL (EA). NOTE: SEE GF (31) STANDARD SHEET.
g 8. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE
£5 L REQUIREMENTS OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD
oz 12°- 6" METAL BEAM GUARD FENCE (12 GA.) (NESTED) | FENCE" MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION,
=2 | TXDOT MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING
5; 4 SPACES AT 17- 6 %" 4 SPACES AT 3'- 1 Y~ - 31y, o3 TO DMS-7210. ONLY PRODUCERS ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.
:'6 9. REFER TO STANDARD GF (31) AND APPLICABLE BRIDGE RAILING STANDARD FOR ADDITIONAL DETAILS.
:_,_,),9 D——
(SN =]
gz a —
38 I B )
=z —— 4 s _——— = _—— =
03 B B (
zZa o | to
o B
wwv
w
Z I
- . &
z
'-"L‘S [ [ [ [ [ [ [ [ [
25 BRIDGE RAIL | | [ [ [ [ [ [ [ [
xa POST [ (| (| (I (I (| (| (| (|
-y [ [ [ [ [ [ [ [ [
w3 [ [ [ [ [ [ [ [ [
8 NOTE: 1o 1o 1o [ [ 1o [ [ [
> POST CONNECTION MAY o o o o o 1o o o o
EE BE ON EITHER SIDE [ L L LJ L L L L L
Do OF (T101) POST WEB
g
St
- " "
wo (8) %" DIA. X 2" GUARDRAIL SPLICE BOLTS (FBBO2)
-a WITH %" GUARDRAIL NUTS (ASTM A563) ELEVATION VIEW
g2 (SEE GENERAL NOTE 3)
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Eu3S
gzg % "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS.
< v
325 5" BUTTON HEAD POST
SEX NESTED BOLT WITH NUT & WASHER NESTED
RAIL (SEE GENERAL NOTE 3) RAIL
. _* . 1 _* .
6" 6" o e
28" 29" 30" 30 V2" -
i o A - ) ” ) 241" el Do
'(71 - ,‘7’ - :7, - 'J, - i Standard
8 g 8 g 8 E 8 lg I Texas Department of Transportation
a o o (a9 —
- - — — — A~
“ls Lls - rE ~ ©3 2[5 METAL BEAM GUARD FENCE
w8 cl= n|e = e (= w8 el
AL 1 5|2 2|z 0|2 20 2|2 i TRANSITION
= =z = = o = =z a = =z w|o
o |w o oo o|w oo
1 1 L_IlJ o 1 1 E 8 1 1 E 8 1 1 U’ g (T] O] )
© o wiQ © | - | o © |0 ~| S © | e
518 nl= n|= o E
-~ | < =~ ~ NN
h NI GF (31)T101-19
;,-, -05 N | 00 — |~ [oRRT-)
<™ S|m S |m AN R FiLe: gf31110119 ON:TXDOT [cks KM Jow: VP [ck:CGL/AG
(©Tx00T: NOVEMBER 2019 CONT [SECT JOB HIGHWAY
P REVISIONS 6457| 33| 001 145, ETC.
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WITH %" GUARDRAIL NUTS (ASTM A563)
(SEE GENERAL NOTE 3)

¥ "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS.

EH GENERAL NOTES
3° NOTE: 1. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL
<2 (SINGLE) W-BEAM RAIL SHALL MATCH THE GAUGE BE AS SHOWN IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE SHOWN IN THE
gg gg;ﬁéms r0 Te BRIDGE RALL OF THE ADJACENT RUN OF MBGF - (12GA.TYP) PLANS OR AS DIRECTED BY THE ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE
. _— WITH ITEM 445, "GALVANIZING."
g& (SEE BRIDGE RAIL SHEETS) DIRECTION OF TRAFFIC !
%) 2. RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE"
&= EXCEPT AS MODIFIED IN THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF
z3 25'- 0", OR 12'- 6" (NOM.) LENGTHS. RAIL ELEMENTS MAY HAVE SLOTTED HOLES AT
=g K S S 3'- 1 %" C-C OR 6'-3" C-C. A SPECIAL LENGTH OF RAIL MAY BE MANUFACTURED TO
s> g == == - - ( ACCOMMODATE THE TRANSITION SECTIONS OF GUARDRAIL.
w
E PLAN VIEW 3. BUTTON HEAD "POST" BOLTS (ASTM A307 GR.A) SHALL BE OF SUFFICIENT LENGTH TO EXTEND
23 —ean yaER THROUGH THE FULL THICKNESS OF THE NUT (ASTM A563) AND %" ROUND WASHER (ASTM F436)
.o AND NOT MORE THAN 1" BEYOND IT. BUTTON HEAD "SPLICE® BOLTS (ASTM A307) ARE %"
&3 T6 BRIDGE RAIL X 1- 4" WITH %" NUTS (ASTM A563).
W (SEE BRIDGE RAIL SHEETS FOR
33 CONNECTION AND POST DETAILS). END PAYMENT FOR T6 TRANSITION. 4, FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM 445,
ni / "GALVANIZING." FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM REQUIRING CONSTRUCTION
e NOTE: OF THE TRANSITION.
ZzZO
2 SEE GF (31) STANDARD SHEET FOR POST DIMENSIONS. ——BEGIN PAYMENT FOR METAL BEAM GUARD FENCE.
< 5. CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.
>0 . "
8 25'- 0" METAL BEAM GUARD FENCE TRANSITION TO T6 BRIDGE RAIL (EA). TE: F(31) STANDARD SHEET.
<Z NOTE: SEE GF (31) STANDARD SHEE 6. WHERE SOLID ROCK IS ENCOUNTERED. CONTACT THE DESIGN DIVISION FOR ADDITIONAL GUIDANCE.
Lo
Sa (512) 416-2678
-2
z
o 7. POSTS SHALL NOT BE SET IN CONCRETE.
éo 6'-3" 6’ -3" 6'-3" 3. VZ“ 6'-3" 6’ -3"
ox wv
=5 8. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE
o2 o REQUIREMENTS OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD
zo 1 %" TO ¢ OF SPLICE A —=— B —— C —— D —— FENCE" MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION,
- TXDOT MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING
GY M M M TO DMS-7210. ONLY PRODUCERS ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.
<5 - - — —+ \
Bo ] e e B — e ——————— — = S=—=——r=——=——=—— == 9. REFER TO STANDARD GF (31) & APPLICABLE BRIDGE RAILING STANDARD FOR ADDITIONAL DETAILS.
og 3T
x<a
oo
z
2= ~ ~ I
z? Lo Lo Lo Lo
i BRIDGE RAIL Lo Lo Lo Lo
zZZ POST ol o o o
2y Lo Lo Lo Lo
W= [ [ [ [
<35 NOTE: Lo Lo Lo Lo
x5 POST CONNECTION MAY D Do Do Do
Fa BE ON EITHER SIDE
T L L L ey
% OF (T6) POST WEB A B C D
w
= ELEVATION VIEW (8) %" DIA. X 1 /4" GUARDRAIL SPLICE BOLTS (FBBO2)
S
('S
>
-
3
@
"
z
o
o
w
w
[:3
o
z
w
w
=
=1
w
w
<
=
o
o
x
-

THE USE OF THIS STANDARD [S GOVERNED BY THE

z
b %" BUTTON HEAD POST
< BOLT WITH NUT & WASHER
§ (SEE GENERAL NOTE 3)
v 1 1 . 1
o
K K K K
6" 6" 6" 6"
28" 29" 30" 30 2"
2z 23" - 24" - 24 Yo"
|~ | ~
cla 2z Sl 82 = Design
P2 S\|% Y o9 Division
o9 | | ol A 2la 2l a _ I Texas Department of Transportation Standard
= = w | QO w| o - | ~
218 o 218 A 5|8 2|
% |2 ~ PO |2 2z <= 2o == AL METAL BEAM GUARD FENCE
| glg | 2|8 o® 2|8 o= g
|%® Ll : : 2|%® ._"ug © ..‘JZ oln 518 TRANSITION
S dla S ¢|2
0 [ w|o © [ w| o w O )
E1g Lo wl|g 0|2 NIES (T6)
. i -|: :
M| o <
NS I A " GF (31)T6-19
Lol FILE: gf311619.dgn oN:TxDOT [cks KM [ows VP ek:CGL/AG
(©1xp0T: NOVEMBER 2019 CONT |sECT J0B HIGHWAY
I SECTION A-A SECTION B-B SECT[ON C-C SECTION D-D REVISIONS 6457| 33 001 |45, ETC.
Ll DIST COUNTY SHEET NO.
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Note: See SGT standard sheets for
proper installation and length Minimum 1°-10" beyond
of need requirements. guard fence Approx. 5°-0" 50’ Approach Taper of Grading or Mow Strip

posts 5-10" |
r3’—6" Typical r’ ’—_\ | |

g o] [ il —r@ g it - 1 £ ‘ _1_2'-0"
| / | f—

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

Offset
Varies

NO WARRANTY OF ANY KIND IS MADE BY TXDOT FOR ANY PURPOSE WHATSOEVE

wi
2
]
w
=
3
o
[T
(&)
z
oy
=
2
w
w
o
w
]
g
=
<
2 Edge of N
x <5> Pavement Direction of Traffic Grading or approved
© Mow Strip (1V : 10H or Flatter)
w
-
)
=1 -y
@ MBGF or MBGF Transition Length varies. Adjust Mow Strip width accordingly when offset is used. (offset "option" shown)
& /\/
-
Q
w
"4
S GRADING AND MOW STRIP AT GUARDRAIL END TREATMENTS Note: Site Condition(s)
2 Reinforced Concrete Site condi+ions_moy exisT where grading is required
§ or Asphgl-hc Pavement A —— Approved Post for the proper installation of metal guard fence and
Mow Strip end treatments.
- (See General Note 4) . .
S Approach grading or mow strip may be decreased
v or eliminoted, as directed by the Engineer.
<
2 \
['4
(o] = |—=
e olg ~ <
Lg RE é H" é é é ﬁ GENERAL NOTES
- < |w .
oI M| 3
<5 ] - ] - = - 1. This mow strip design is for use with metal beam guard fence, guard fence transitions,
8o L : I - and guard fence end treatments. See applicable GF (31) MBGF or GF(31) Transition Stondord
E; sheet for additional information.
< @
Eé 18" x 18" min. or 2. Mow strips shall be reinforced concrete with (wire mesh or synthetic fiber), as shown on
g= 18" dia. min. A— W-Beam Edge of the plans and will be paid for under the pertinent bid item. Reinforced concrete shall be
zv leave-out PLAN Pavement placed in accordance with Item 432, "Riprap." The use of the synthetic fiber in lieu of
ww GF (31) shoW;_WT;F Mow Strip steel reinforcing is acceptable, provided the fiber producer is on the Department Material
W . s . . PN
§F //‘\ (See GF (31) standard sheet for Producer List (MPL), maintained by TxDOT, Construction Division.
[ - -
:: : proper installation) Reinforced Concrete 3. The leave-out behind the post shall be a minimum of 7",
25 Approved Post Mow Strip
ww | (See General Note 4) 4. Only steel (W6 x 8.5 or W6 x 9.0), or 7 !Y," Dia. round wood posts are acceptable for use
T in the mow strip. See GF(31) Standard for additional details.
¥s Edge of - Grout mixture
=0 Pavemen+ Q N (See General Note 8) 5. Other curb placement options may be used. Curbs are not considered part of the
oY e . mow strip and will be paid for under other pertinent bid item.
oF 9" Reinforced Concrete _
wo Mow Strip oo 6. Thickness of the mow strip will be 4"
Z O - .
zZQ N\ usuo! * / % g i)
w —_— ~ |0
§E L g , ™13 7. The limits of payment for reinforced concrete will include leave-outs for the posts.
- i
25 | I 7w 15" 8. The leave-outs shall be filled with a Grout mixture consisting of: 2719 pounds sand,
29 - | N | . b 188 pounds Type 1 or Il cement, and 550 pounds of water per cubic yard, with a 28-day
=5 alz | Im'” usua compressive strength of approximately 230 psi or less. Provide grout with a consistency
zZa Ol w—Beam-—// \\L_ that will flow into and completely fill all voids. Due to auger size, larger leave-out
He 154/ I I * . Edge of dimensions are acceptable from both an impact performance and maintenance repair standpoint
- et I I Slope to drain Fi11 leave-out with Pavement (Suggested Maximum leave-out of 20"). Payment for furnishing and placing the grout mixture
Zwn %23 | | Grout mixture will be subsidiary to the pay item of riprap mow strip.
Eu3 N I I (See General Note 8)
wouw
P b
PR S A — MOW STRIP DETAIL
nwwo
— I X . -
=gl - Reinforced Concrete Mow Strip
SECTION A-A with 18" x 18" Square or /ﬂ\
Typical 18" Dia. minimum leave-out. |
|
£ I Grout mixture
| (See General Note 8)
. | = ® .
Grout mixture T 0 . Design
(See General Note 8) | N Reinforced Concrete % Division
: ! Grout mixture See CCCG Mow Strip I Texas Department of Transportation Standard
9 B (See General Note 8) g:ﬁgd$;ge:°r-~_ "
See CCCG Reinforced Concrete 0
f *_ / Mow Strip o : — — METAL BEAM GUARD FENCE
Standard for :
Curb Types See CCCG Reinforced Concrete : ;4"
' - —_ . e
- LL Standard for * //_ Mow Strip | 7n 15" (MOW STRIP)
| | 15" Curb Types — - I
= | Imlﬁ usua T - P T
| | min usual ' ;4.. L H L
|
| | I 70 15 : * Siope to drain
| * Siope to drain | min | usual
| GF (31)MS-19
|
CURB OPTION (1) I * Slope to drain CURB OPTION (3) FILE: gf31ms19. dgn oN:TxDOT [cks KM [ows VP ek:CGL/AG
. . . . (©71x00T: NOVEMBER 2019 CONT |SECT JOB HIGHWAY
. This option will increagse the post CURB OPTION (2) REVISIONS 6457| 33 001 145 ETC
W embedment throughout the system. . . :
= Curb shown on top of mow strip DIST COUNTY SHEET NO.
ouw HOU| MONTGOMERY 39
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'é’:g ROUNDED END SECTION—. __ (% SEE GENERAL NOTE 15 REGARDING ANCHOR POST 1, AND PAYMENT OF SYSTEM)
v
- wn
it POST (1) W-BEAM BLOCK-OUT (6" X 8" X 14")
= (YA 1/ n "
4 g (1) 6" X 8" X 22" THRIE-BEAM BLOCK-OUT [TEM S ///m BCT TIMBER (52" X 7 '2" X 46™) [ITEM T
%% 6 L 3- PAYMENT LIMITS (1) 5%" X 18" H.G.R. BOLT WITH NUT [ITEM A13
g2 9 - 4 DOWNSTREAM CRT TIMBER POST 6" X 8" X 72" [[TEM R r C[rTT () %" FLAT WASHERS [TEM A6
x5 W-BEAM ANCHOR TERMINAL 48 V/y"
=@ 2-SPACE 12GA. (DAT) 4 /(2 2") DIA.WEAKENING HOLE
g = RWMZZa POST — (2) %" X 18" H.G.R. BOLTS & NUTS [ITEM A13 | o
Cg 2 /(2) 5" FLAT WASHERS [ITEM A4 N FINISHED GRADE
og 5/ u "
g3 i I o & METAL FOUNDATION TUBE \\m %" X 10" HEX BOLT A307 (GRD.5)[ITEM A9
X3 - 6" X 8" X ¥g" X 12" (1) %" RECESSED H.G.R.NUT[ITEM AT]
> @
ad } LITEM U 12" " (1) %" FLAT WASHER [ITEM A6
W post 72 ;O>FINISHED GRADE /70 . y
=5 o —r o (2) %" X 7 '," HEX BOLT A307 (GRD.5)[[TEM Ag
=5 . 1y . TUBE
@ 3 40" 7 (2 3 V2" DIA. WEAKENING HOLES EMBEDMENT—] (2) %" RECESSED H.G.R.NUT[ITEM A7
1200 g o L DEPTH
] : 6'- 3 L NOTE: INSTALL TWO %" BOLT ASSEMBLIES IN
u W-BEAM o
<g 4-SPACE  12GA . = TUBE BEFORE PLACING IN HOLE. USED
8 : FOR TIMBER POST REST-STOP.
<z
W o L POST — CRT TIMBER POSTS 7-8
o5 4 NOTE: BCT TIMBER POSTS WITH METAL FOUNDATION TUBES
Ze SEE SPECIAL APPLICATION NOTES ON SHEET 3 OF 3. —19-10-11-12-13-14]
25 CRT POST WILL REQUIRE AN ADDITIONAL %" HOLE
£ A 6 - 3 TO ACCOMMODATE THE 22" LONG BLOCKOUT.
=g id
=
E3 6" X 8" X 14" ROUTED W-BEAM BLOCK-OUT ITEM Q NOTE: NOTE:
YA [ POST — FOR I-BEAM (POST 15) [ITEM V| FOR [-BEAM (POST 16) [[TEM X
5 9W_BE‘AM2 5 W6X8.5 X 72" 1-BEAM STEEL POST (WIDE FLANGE)[ITEM P] USE (1) 6" X 8" X 14 USE (1) 6" X 8" X 18"
< =
° 2-SPACE 12GA. ROUTED WOOD BLOCK-OUT [[TEM A9 ROUTED WOOD BLOCK-OUT [TEM A9
Lt " "
ce 6 - 3 (1) %" X 10" H.G.R. BOLT WITH NUT [ITEM A12 (1) H.G.R. BOLT & NUT (1) H.G.R. BOLT & NUT
EC RWMZ22q 77?
=% 41 I
o2 4 posT 1 31" (1) %" X 10" H.G.R. BOLT
=h e e 31" WITH NUT [[TEM AT12
S o 4 72 o FINISHED GRADE -
5= | 66 1y ASYMMETRIC 6 - 4" . 720 o FINISHED GRADE
wo (RWTO1a) 40" L =
] L
25 ; "
g B e (L . T yexa.s x 84~ [CTENCH
> N -
22 72" LONG (WIDE FLANGE) I-BEAM STEEL POST
5w 6'- 3" 1-BEAM (WIDE FLANGE) STEEL POSTS 3-4-5-6 .
- o 84" LONG
£8 12°- 6 I-BEAM WIDE FLANGE STEEL POSTS 15-16
o THRIE-BEAM —T}pPOST — 1
S5 4-SPACE_12GA. 8 NOTE: SEE SHEET 2 OF 3 FOR GROUND SLOPE DIMENSIONS
] . .
23 RTMO4a
o 6~ 3 ROUTED W-BEAM ROUTED THRIE-BEAM
3% _BLOCK-OUT BLOCK-0UT
=g I ® rewa 6" x 8 X 18 (1) %" X 10" H.G.R.
:g 1 3POST — - BOLT WITH NUT
=i 9 NOTE: SEE SHEET 2 OF 3 FOR (DRUMS 1 THRU 6). o [TEM A12
z. 2 8" ~ < (1) %" X 10" H.G.R " 6" [
[ ] B . G. K. 8
EN Dt }@/ BOLT WITH NUT =
385 posT (2) 12°- 6" THRIE-BEAM RAILS 14" LTEM A12 e
Auwd ~ ROLLED TO A 16 RADIUS R | 18"
sk POST 9 TO POST 13 L
7 &7 //J/
(MASH TL-2 COMPLIANT)
W6 X 8.5 1-BEAM W6 X 8.5 1-BEAM TESTED TO MASH TL-2 WITH A 3:1 SLOPE
~— 1 POST  POST  POST  POST B (72° _LENGTH) (84" LENGTH)
90° 7 13 14 15 16 A ITEM P e TTEM W SHEET 1 OF 3
> oo ® Design
\ H @ H @ ™ & [ BRIDGE RAIL | =t Division
- N = = — L ‘ ‘ = f POST 3-4-5-6-15 POST 16 I Texas Department of Transportation Standard
375" | 36 Yo | 37 Yo" AL IGNMENT L INE INSTALLATION DETAIL TL —2
ALIGNMENT LINE TANGENT WITH ROUTED WOOD BLOCK-OUT WITH WIDE FLANGE STEEL POST
TANGENT WITH w BRIDGE FACE NOTE: SHORT RADIUS GUARDRAIL
BRIDGE FACE : " }
12 - 6" POST SYSTEM USES TWO TYPES OF 14" WOOD BLOCK-OUTS.
(1) THRIE-BEAM RAIL FOR CRT & BCT WOOD POSTS USE: (PDBOTa) MASH COMPLIANT
- FOR I-BEAM STEEL POSTS  USE: (PDBO1Db)
4-SPACE 12GA. SRG(TL-2) -21
ITEM M POST (3-4-5-6)  USE: 14" BLOCK-OUT (PDBOID)
POST (7-8) USE: 22" BLOCK-OUT (PDB02) FILE:  srgti221 TXDOT  [cKekM  [DN:VP ex:coL
(1) THRIE-BEAM TERMINAL CONNECTOR (PRIMARY ROAD) [ITEM O|— POST (9 THRU 14) USE: 14" BLOCK-OUT (PDBOla) (© TxDOT: FEBRUARY 2021 CONT[sECT|  JoB HIGHWAY
e NOTE: USE THRIE-BEAM TERMINAL CONNECTOR (RTEO1b) POST (15) USE: 14" BLOCK-OUT (PDBO1D) REVISIONS 6457| 33| 001 145, ETC.
£ WITH (50 DEGREE BOLT SLOTS). POST (16) USE: 18" BLOCK-OUT (PDBO1) DIsT COUNTY SHEET MO
ac HOU| MONTGOMERY 40
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w .
> uw
w v
3> DOWN STREAM ANCHOR TERMINAL (DAT) NOTE: USE THRIE-BEAM TERMINAL CONNECTOR (RTEOIb)
=7 NOT SHOWN FOR CLARITY WITH (50 DEGREE BOLT SLOTS).
sz (1) THRIE-BEAM TERMINAL CONNECTOR (PRIMARY ROAD) [[TEM O
§E 36" MIN
g0 /DITCH PROFILE FOLLOWS GUARDFENCE. |
ar
=5 y 1 \ NOTE: HARDWARE USED AT TERMINAL CONNECTOR [ITEM O
<@ 28°-6 Yo' P! (12) %" X 2" H.G.R. BOLTS WITH
%'f Ll | (1) THRIE-BEAM RAIL %" RECESSED H.G.R. NuTS  JLTEM AT2
[ -
-4 1 4-SPACE 12GA. (12) RECTANGULAR WASHERS
=3 NOTE: ITEM M — |
o ‘ 55-GALLON DRUMS ARE CONSTRUCTED OF HIGH-DENSITY I A
@o . POLYETHYLENE. SEE GN 13 FOR SPECIFIC MATERIAL 2= e N
gr 22°-3 Yo" INFORMAT ION. \ N s |
33 : 8 \ : = | @ Vi
0 : . e N )
iy 1 PLACE DRUMS APPROXIMATELY 1" AWAY FROM THE BACK \ ! ~ - .
%E 36" MIN OF RAIL. DRUMS 2-3-5-6 ARE CENTERED BETWEEN GUARD \ NOTE: SEE TXDOT’S EXISTING THRIE-BEAM TRANSITION
< FENCE POSTS. SEE DIMENSIONS FOR PLACEMENT. . STANDARD FOR INSTALLATION GUIDANCE.
z3 I \ DETAIL /1\
<z 16" - Vz",‘ ,,,,,,,,,,,,,,, T
S 2 2'-1" DRUM LOCATION DIMENSIONS /\ B ‘
N ‘
(= BOTTOM OF N 7 (5) %" DIA. (ASTM) A325 OR A449) HEAVY HEX BOLTS & NUTS [ITEM Ai5-A17
z° . AN '(10) , 1 ¥ 0.D. HARDENED FLAT WASHERS. (2 WASHER UNDER EACH NUT) [ITEM A16
Zwn 3:1 MAX SLOPE ~ N /
5 DRUMS 2-3 CENTERED o .
oz 107 <2 BETWEEN POSTS —_ NOTE: TO ACCOMMODATE THE THRIE-BEAM TERMINAL CONNECTOR AT THE
=2 I DRUMS 5-6 CENTERED ROADWAY BRIDGE RAIL. DRILL (5) 1" DIA. HOLES. USE CONNECTOR
LB BETWEEN POSTS PLATE FOR HOLE LOCATION TEMPLATE.
(S 33
“5 DRUM DIMENSION
w o 10t 1 MAX SLOPE NOTE: BOLTS SHALL BE OF SUFFICIENT LENGTH TO EXTEND THROUGH
= 62" i N 21 BEHIND RAIL THE FULL THICKNESS OF THE BRIDGE-RAIL, WASHER & HEX NUT.
z % ‘ : ! ‘ FOR BARRELS INSTALL WITH BOLT HEADS ON TRAFFIC-SIDE. (LENGTH OF THE
-2 ~— 3 L j 36" MIN BOLTS SHALL BE VERIFIED BY CONTRACTOR PRIOR TO ORDERING.)
2 90° 22" . L NN !
z I T g B 8 .. PRIMARY ROADWAY BRIDGE-RAIL DETAIL
oo o L 3 3 S [ : F% % | ©: BRIDGE RAIL |
G Ll - T T - o - 7 - 7 ST - T - - o : a : E B ‘@./" ''''' 1\
58 | NoTE: L 3 3 13 14 15 I
“wz : L ! ; : : : : : SEE BRIDGE CONNECTION
28 | GUARDFENCE BEND IS 90° - ; ; ; ; ; ; : DETAIL A\
2)Y e S ST — SRS SRR G - veralL
e A : & : o
£8 D n > SN b SN X
~ ~ ~ 1 1
&g AL TGNMENT LINE g 8 R o > © ;,', a ALLGNMENT L INE
gg TANGENT WITH - BRNIGDEGNE FWAICEH
w BRIDGE FACE
5z POST PLACEMENT DETAILS
=
— m
g%
< O
oo
o
— @
w
w2
Twn
(=]
. S
[+ S Tl
wown
= [%]
—w <
335 BCT TIMBER POST
2.8 W-BEAM BLOCK-OUT
Awa 5/ u "
6" X 8" X 14" (PDBOIG [ et o (8) 1 X 20 HEX BOLTS
TTEM v - “CABLE™ 8" _—MODIFIED BCT TIMBER POST
[[TEW V] NI S 7 ARGHOoR . /(8 %" RECESSED H.G.R. NUTS 17 s n x 7% x 48 V4
. / ©e ° , DRACKET ITEM A5-A6-A s e ITEM T
(2) %" X 18" GUARDRAIL o' o e A USE PLASTIC PULL TIE TO °e ° (MASH TL-2 COMPLIANT)
BOLTS WITH NUTS - e e PREVENT PLATE ROTATION o« o TESTED TO MASH TL-2 WITH A 3:1 SLOPE
ITEM A13 b O e« .
- BCT BEARING o ® o 2 /2" WEAKENING HOLE SHEET 2 OF 3
~ - l - PLATE e e , USED FOR BCT PIPE SLEEVE
- NOTE: INST%LLA(I) FLAI_T WAA\\SHER 8" X 8"X %" g ITEM A3 % g?‘;;g,{gn
S UNDER EACH BOLT HEAD. I[TEM A2 I Texas Department of Transportation Standard
o - TRAF‘F'{(E;V_'S[DE [ (1) %" X 10" HEX BOLT A307 TL-2
= = - N~ 3 WITH RECESSED GR.NUT [ITEM A9
| oera i M SHORT RADIUS GUARDRAIL
(2) %" X 7 'Y»" HEX BOLTS ] :
. INSTALL ONE FLAT WASHER ON ASH PLIANT
BCT METAL P “ :/“ FLAT WASHERS BCT FOUNDATION &7 THE BOLT-HEAD SIDE AND ONE MAS COMPL IAN
FOUNDATION TUBES L (2) %" RECESSED H.G.R. NUTS TUBE [[TEM U ‘ WASHER ON HEX-NUT SIDE. [TEM A7
ITEM U L ITEM A8-AG-A7 SRG(TL-2) -21
Co SHOWN AT POST 10 & POST 12 FILE: srgfliz2l TXDOT [CK:KM_ [DN:vP ex:coL
BRI el BCT TIMBER POST WITH ©T><DOT: FEBRUARY 2021 CONT |SECT JOB HIGHWAY
- SHOWN AT SHOWN AT METAL FOUNDATION TUBE REVISIONS 6457| 33| 001 145, ETC.
W POST 10 & POST 12 POST 9 & POST 13 DIST COUNTY SHEET NO.
ac HOU| MONTGOMERY 41
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w .
> uw
w v
a- TL-2 DOWNSTREAM TL-2 SHORT RADIUS GUARDRAIL
<P DANCHOR TERMINAL (DAT) CgMPLETE SYSTEM (INCL DAT)
z (PAYABLE BY EA.) PAY [TEMS)
=3 (ALL ITENS GENERAL NOTES
g ITEM ALL LARGE & SMALL COMPONENT DESCRIPTIONS ITEM | OTY ITEM [TOTAL OTY -
o e e " x 1. FOR ADDITIONAL INSTALLATION INFORMATION AND GUIDANCE CONTACT: TEXAS DEPARTMENT OF TRANSPORTATION,
gz A | POST 1 & 2 BCT TIMBER (52" X 712" X 48 //4") (PDFO1) A 2 2 (TXDOT’S DESIGN DIVISION). (512) 416-2678. THE EXACT POSITION OF MBGF SHALL BE SHOWN ELSEWHERE
£3 B |POST 1 & 2 BCT TUBE (6" X 8" X ¥g" X 72" LENGTH) (PTEO5) B 2 B 2 IN THE PLANS OR AS DIRECTED BY THE ENGINEER. THE SIGHT DISTANCE OF THE INSTALLATION WILL NEED TO
e ¥ C POST 1 & 2 CHANNEL STRUTS (C3 X 5 X 80") A36 c 2 c 2 BE VERIFIED WITH RESPECT TO THE SPECIFIC SITE PLACEMENT.
o
w wn " (YAl (YAl
5 ¢ D | POST 1 SHELF ANGLE BRACKET (6" X 7" X /a") SEE DAT DETALL D ! D ! 2. STEEL POSTS ARE NOT PERMITTED AT CRT OR BCT POST POSITIONS.
23 E | POST 1 BCT POST SLEEVE (FMMO2a) E 1 E 1
>0 F | POST 1 BCT CABLE BEARING PLATE (%" X 8" X 8") (FPBO1) F 1 F 1 3. RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE" EXCEPT AS MODIFIED
@ O I/ w
w G | BCT CABLE ANCHOR ASSEMBLIES J4" X 6' -6 Ja" LENGTH) (FCAOI) o . G ] ON THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF 12 2" OR 25 FOOT NOMINAL LENGTHS.
<
>a H | W-BEAM RAIL (ROUNDED END ANCHOR-TYPE) 12GA. (RWEO3a) H ! H ! 4. BUTTON HEAD "POST" BOLTS (ASTM A307) SHALL BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL
—e I | W-BEAM RAIL (LENGTH 9'-4 Y5") 12GA. (RWM22Q) I 2 I 2 THICKNESS OF THE NUT (ASTM A563) AND TYPE A (1 %" 0.D.) WASHER AND NOT MORE THAN 1" BEYOND IT.
25 U | W-BEAM RAIL (LENGTH 12'-6") 12GA. (4 SPACE) (RWMO4da) ] | BUTTON HEAD "SPLICE" BOLTS (ASTM A307) ARE %" X 1 /4" OR 2" LONG AT TRIPLE RAIL SPLICES WITH
“g RV A DOUBLE RECESSED NUT (ASTM A563).
=8 K | W-BEAM RAIL (LENGTH 9'-4 !,") 12GA. (RWM22a) K 1
z
;~ L | W-BEAM TO THRIE-BEAM ASYMMETRIC RAIL (RWTO1@). (LENGTH 6'-4") L 1 5. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH [TEM 445, "GALVANIZING."
o
= M | THRIE-BEAM RAIL (LENGTH 12'-6") 12CA. (4 SPACE) (RTMO4a) M 1 FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
Zx r_@m .
£° N_| THRIE-BEAM RAIL (LENGTH 127-6") 12GA. (16’ RADIUS) (RTM0Za) N 2 6. CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.
== 0 | THRIE BEAM RAIL (TERMINAL CONNECTOR) (BRIDGE-RAIL) (RTEO1Db) 0 1
gg p POSTS 3,4,5,6 1-BEAM POSTS (LENGTH W6X8.5 X 72") (PWEO1) =] 4 7. THE LATERAL APPROACH TO THE GUARD FENCE, SHALL HAVE A SLOPE RATE OF NOT MORE THAN 1V:10H.
[
Q | PoST 4 15 ROUT -BEA K-OUTS (6" X 8" X 14") (PDBOID) Q 5
5 OSTS 3,4,5,6,15 ROUTED W-BEAM BLOCK-OUTS (6 8 ° 8. IT IS NOT RECOMMENDED THAT GUARD FENCE BE PLACED IN THE VICINITY OF CURBS.
QE R | POSTS 7,8 CRT TIMBER POSTS (LENGTH 6" X 8" X 72") (PDE09) R 2
8o S | POSTS 7,8 THRIE-BEAM BLOCK-OUTS (6" X 8" X 22") (PDB02a) S 2 9. GUARDRAIL POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.
=
Qg T | POSTS 9,10,11,12,13,14 BCT TIMBER (5 " X 7 /2" X 46") (PDF0A4) T 6
g3 10. SPECIAL RAIL FABRICATION WILL BE REQUIRED FOR THRIE BEAM RAIL RADIUS (ITEM J).
o2 U | POSTS 9,10,11,12,13,14 BCT TUBE (6" X 8" X ¥ X 72") (PTE05) U 6
=4 v _|POSTS 9,10,11,12,13,14, W-BEAM BLOCK-OUTS (6" X 8" X 14") (PDBO1Q) v 6 11. ALL MATERIAL AND WORK INVOLVED IS SUBSIDIARY TO SHORT RADIUS BID ITEM, INCLUDING, BUT NOT LIMITED
%’g W | POSTS 15,16 1-BEAM POSTS (LENGTH W6X8.5 X 84") (PWEOT) W 2 TO FOUNDATIONS, GRADING, THRIE BEAM RAIL, SAND DRUMS, AND OTHER PARTS.
[} _ - " " " 1
z5 X |POSTS 16 ROUTED THRIE-BEAM BLOCK-OUT (6" X 8" X 18") (PDBOT) X 12. ALL CABLE ASSEMBLIES SHOULD BE TAUT AFTER INSTALLATION. WHEN CABLES ARE MANIPULATED BY HAND THE
vz Al | MODIFIED BCT CABLE ANCHOR ASSEMBLIES (3" X LENGTH 5'-5") Al 2 CABLES SHOULD NOT MOVE MORE THAN 1" IN ANY DIRECTION PERPENDICULAR TO THE CABLE.
S A2 | BCT CABLE BEARING PLATE (%" X 8" X 8") (POST 10 & POST 12) (FPBOI) A2 2
| A3 | BCT CABLE POST SLEEVE (POST 10 & POST 12 (FMMOZ) A3 2 3. THE DRUMS ARE EAGLE MODEL 1656 FILLED WITH 715 LB (+/-15) SAND WITH THE PLASTIC LEVER-LOCK; OR AN
Y3 APPROVED EQUIVALENT. THE APPROXIMATE HEIGHT OF THE DRUM IS 37" (+/-),
ce A4 | BCT CABLE ANCHOR BRACKET (AT POST 9 & POST 13) (FPAOI) A4 2
o A5 | %" X 2" HEX BOLTS A307 GRD.5 (FOR CABLE ANCHOR BRACKETS) A5 8 A5 24 14, WHEN THE SHORT RADIUS SYSTEM IS TERMINATED BY A DAT, REFER TO THE LATEST DAT STANDARD FOR INSTALLATION
£8 A6 | %" FLAT WASHER A307 GRD.5 (1 WASHER UNDER BOLT & 1 WASHER UNDER NUT) A6 | 18 A6 48 SZR;EEPQQEIZESEE“S' Té;MI:§L52$ZEgA:{S TERMINATED BY ANOTHER END TERMINAL SYSTEM, REFER TO THE
£r AT | %" RECESSED H.G.R. NUTS (FOR ALL %" BOLTS) AT | 20 A7 152 :
Sk
w2 A8 | %" X 7 'Y»" HEX BOLTS A307 GRD.5 BCT POSTS (9-10-11-12-13-14) A8 4 A8 12 % 15. WHEN THE PLANNED LOCATION OF POST (1) IS WITHIN THE RIGHT-OF-WAY AND WITHIN THE CLEAR ZONE OF THE
E§ A9 5/8" X 10" HEX BOLTS A307 GRD.5 BCT POSTS (9-10-11-12-13-14) A9 2 A9 (%) DIRECTION OF THE OPPOSING TRAFFIC, AN APPROPRIATE CRASHWORTHY END TERMINAL SHALL BE INSTALLED IN PLACE
<5 OF THE DOWNSTREAM ANCHOR TERMINAL (DAT). THE PAYMENT OF THE COMPLETE SHORT RADIUS SYSTEM WITH A DAT AT
= 5/ u I/" U e B ROITS <Pl TAFS AT PACT (9-2-A-E-C-7-0- - 4 7
e A1 [ %" X 1 Ya" H.G.R. BOLTS SPLICES AT POST (2-3-4-5-6-7-9-11-13) (FBBOI) A10 A10 2 THE TERMINUS WILL BE WITH BID ITEMS: 540 6016 DOWNSTREAM ANCHOR TERMINAL SECTION, AND 540 6046
oo A11 %" X 2" H.G.R. BOLTS (ROUND TERM-POST 10-END SPLICE) (FBBO2) A1l 8 TL-2 31" SHORT RADIUS (W/O DAT)., THE PAYMENT OF THE SYSTEM TERMINATED BY A CRASHWORTHY END TERMINAL
g; A12 | 5%" X 10" H.G.R. BOLTS (I-BEAM POSTS RAIL & BLOCKOUT) (FBBO3) A2 2 A2 10 (IN LIEU OF THE DAT) WILL BE WITH BID ITEMS: 540 6046 TL-2 31" SHORT RADIUS (W/0O DAT), AND
28 A3 | %" X 18" H.G.R. BOLTS (POSTS 9,10,11,12,13,14) (FBBOA) A3 10 544 6001 GUARDRAIL END TREATMENT (INSTALL).
wown
2us A14 | RECTANGULAR WASHERS (FWRO3) (FOR TERMINAL CONNECTOR RTEOI1D) AT4 12 16. TESTED TO MASH WITH A 3:1 SLOPE OR SHALLOWER IS PREFERABLE IN THE LIMITS OF THE TOP AND BOTTOM
3°5 A15 | 7" X (LENGTH VARIES) HEX BOLTS A325 OR A449 GR.5 A15 5 OF THE SLOPE AS SHOWN IN THE PLAN VIEW. IF FIELD CONDITIONS REQUIRE A STEEPER SLOPE, THIS MAY BE
22% A6 |1 %" 0.D. HARDENED FLAT WASHER A325 A6 10 ALLOWABLE UP TO A 2:1 SLOPE. CONTACT THE DESIGN DIVISION FOR ADDITIONAL GUIDANCE.
A17 | %" HEX NUT GR.5 A325 A7 5
A18 | 55 GALLON DRUM - FILLED WITH SAND 700-715Ibs. A8 6 L NOTE: SEE SHEET 1 OF 3.
(MASH TL-2 COMPLIANT)
TESTED TO MASH TL-2 WITH A 3:1 SLOPE
SPECIAL APPLICATION NOTES. SHEET 3 OF 3
1. THIS IS A MASH COMPLIANT TL-2 SHORT RADIUS GUARDRAIL SYSTEM 31 INCHES TALL. THE SYSTEM REQUIRES % Doslgn
A MINIMUM PLACEMENT FOOTPRINT OF 35 ALONG THE PRIMARY ROAD AND 30’ ALONG THE SECONDARY DRIVEWAY. Irexas Department of Transportation Standard
2. THE SYSTEM ALSO REQUIRES A MINIMUM 3' WIDE (WORK ZONE) DIRECTLY BEHIND THE GUARDRAIL SYSTEM, WITH TL-2
A SLOPE AT 1V:10H, FROM THERE A 3:1 SLOPE IS RECOMMENDED. SEE SHEET 2 OF 3 FOR SLOPE DETAILS.
3. NOTE FOR INSTALLER: THE TWO (2) CRT POSTS ITEM (R), AT POST LOCATIONS 7 & 8.), WILL REQUIRE SHORT RADIUS GUARDRAIL
THE FOLLOWING FIELD ADJUSTMENT. USING A ¥" X 10" LONG SPADE BIT DRILL ONE (1) ADDITIONAL HOLE MASH COMPL IANT
7-%" DIRECTLY BELOW THE EXISTING TOP HOLE TO ACCOMMODATE THE HARDWARE FOR THE 22" LONG BLOCKOUT.
OPTION FOR ADDITIONAL ¥ " HOLE. THE 22" LONG BLOCKOUT (PDBO1a) IS MANUFACTURED WITH TWO ¥ " DRILLED SRG(TL-2) -21
HOLES FOR THE POST HARDWARE, THEREFORE THE BLOCKOUT CAN BE USED AS A TEMPLATE GUIDE FOR THE BOTTOM
%" HOLE.  AFTER INSTALLING THE CRT POST USE THE TOP HOLE TO MOUNT THE 22" LONG BLOCKOUT TO POST, FILE: srgti22) TXDOT _[cKekM_ [DNeve  Jokecol
USE THE BLOCKOUT'S PRE-DRILLED HOLE AS A GUIDE FOR THE BOTTOM ¥," HOLE. © 10T FEBRUARY 2021 contlsecT o8 ToRWAY
- REVISIONS 6457| 33 001 145, ETC.
EL_-IJ DIST COUNTY SHEET NO.
ac HOU| MONTGOMERY 42
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S @2 %

(1) THRIE-BEAM BLOCK-0OUT

6" X 8" X 22" [[TEM P
ITEM A14

X 18" H.G.R. BOLTS & NUTS

(2) %" FLAT WASHERS

FINISHED GRADE
(2) 3 '2" DIA. WEAKENING

NCRT TIMBER POST [ITEM Q

6" X 8" X 72"

SECTION VIEW (B-B)
(TYP) CRT TIMBER POSTS 3-7-8

SEE SPECIAL APPLICATION NOTES ON SHEET 3 OF 3.
CRT POST WILL REQUIRE AN ADDITIONAL %" HOLE
TO ACCOMMODATE THE 22" LONG BLOCKOUT.

ROUTED WOOD BLOCK-OUT
6" X 8" X 18"

(2) %" X 10" H.G.R. BOLT

HOLES

WITH H.G.R. NUT [ITEM A13

FINISHED GRADE

(WIDE FLANGE)

% SECTION VIEW D-D

(TYP) AT POSTS 12-13-14-15-16-17

DO NOT BOLT THE RAIL
TO POST AND BLOCK-OUT
AT (POST 12 & POST 13)

FOR POST 12 & 13

g..: 34°-10" (1) THRIE-BEAM BLOCK-OUT
Qa9 ROUNDED THRIE-BEAM — ITEM A- 6" X 8" x 22"
Zu END RAIL ﬂ”EM G-A12 ITEM C-D‘ (% SEE GENERAL NOTE 15 REGARDING ANCHOR POST 1) (1) BCT TIMBER (5 5" X 7 '," X 46")  [ITEM M
I — -
E i ) 7 NOTE: SEE SECONDARY DRIVEWAY (FABRICATION DETAILS TABLE) LISTING SHEET NUMBERS 5 .
w3 e | FOR (ANCHOR-POST 1) CONCRETE FOUNDATION INSTALLATION INSTRUCTIONS. (2) %" X 18" H.G.R. BOLT WITH NUTS [ITEM A14
S ‘ 127 (2) %" FLAT WASHERS
) ITEM E-A6—"| (2) BCT CABLE ANCHOR ASSEMBLIES (4" X 6'-6 ¥4" LENGTH) SWAGED a8 a1 U
zs N STRUT § FITTINGS (1" DIA. 7" LONG THREADED STUD, WASHER, NUT [ITEM A1 L—(2'2") DIA.WEAKENING HOLE
z3 BRACKET | (2) BCT CABLE ANCHOR BRACKET [ITEM A2-A3-A4-A5] \x FINISHED GRADE
w B 3
o : (1) %" X 10" HEX BOLT A307 (GRD.5) [ITEM A16
o |
s L (2) LONG CHANNEL STRUTS [ITEM F-A7 \ SEE NOTE 16) ‘\ (1) %" RECESSED H.G.R.NUT [ITEM A5
o o ‘ " "
g3 Pt | NOTE: (L SHAPE) CHANNEL STRUTS (ITEM F) \\ £BOTTOM OF SLOPE 2" o (1) %" FLAT WASHER [LTEM A4
3 =il FACE-OUT IN THE DIRECTION OF: Y o (2) %" X 7 %" HEX T A307 (GRD.5) [ITEM Al
s ITEM M-N ‘ L TRAFFIC-SIDE DIRECTION f TUBE / 2) 5/5 /2" HEX BOLT A30 GAD 5
w v 1 FIELD-SIDE DIRECTION PARALLEL WITH EMBEDMENT | 4 (2) %" RECESSED H.G.R.NUT [ITEM A5
4
35 RAIL ALIGNMENT DEPTH METAL FOUNDATION TUBE
7] " " " "
S¥ NO BLOCK-OUT INSTALLED _ 6" X 8" X ¥ x 72" [ITEM N NOTE:
25 . AT [POST 2 SECTION VIEW (A-A)
< | SECONDARY EDGE OF SLOPE TIMBER POST WITH OTE:
28 |rQ0T RINT POST) -1 30 METAL FOUNDATION TUBE  NO BLOCK-OUTS INSTALLED
<z 3 187~ - (TYP) BCT POSTS 2-4-5-6 AT [BCT POST 2 - POST 5]
W ITEM Q-P (MAY
N 297 2 V" ~—NO BLOCK-OUT INSTALLED Mt VARY DUE To
[ T CONDITIONS)
=0 ,~ROUTED W-BEAM BLOCK-OUT
5 B 6" X 8" X 14" [ITEM S
=
o 1) BCT CABLE ANCHOR ASSEMBLY (¥" X 18‘-5" LENGTH) SWAGED . (1) %" X 10" H.G.R. BOLT
=.: POST FITTINGS (1" DIA. 7" LONG THREADED STUD, WASHER, NUT [[TEM A8 31 WITH H.G.R. NUT [ITEM A13
'Q"‘E‘ 4 (1) BCT CABLE ANCHOR BRACKET \ITEM A2-A3-A4-A5
oo [TEM M-N-P 72+ FINISHED GRADE 8
epe PLAN VIEW DO NOT BOLT THE RAIL
5o T=AN YIER TO POST AND BLOCK-OUT 10" !
L RS’ -4" — AT (POST 12 - POST 13) T~ WeX8.5 X 72" I-BEAM STEEL POST
o3 RADIUS RAIL —_— — (WIDE FLANGE) [ITEM R
E (FIXED) f -
o
i POST St ) SECTION VIEW C-C
5+ RN 57(MIN.) 1Vi'10H (TYP) AT POSTS 9-10-11
as 4 -8 I OR FLATTER
w =z I
< O —
=a 4°FLARE " N ALIGNMENT LINE TANGENT WITH
Fg ‘ { LINE TOLERANCE 22 "BRIDGE RAIL | / FACE OF BRIDGE RAIL
wz R = - - - . |/ | /O == : r < — . —
£8 *j T —
ce POST 12 THRU 17~ — — — — — — e NOTE:
e ITEM P-Q LIEM R-5 |
o, ALIGNMENT LINE TANGENT | 28" -2 Yp" | THRIE-BEAM RAIL MUST MAINTAIN
£5 WITH FACE OF BRIDGE RAIL 4°FLARE WITH ALIGNMENT LINE
w
§E 58 -10"
] -
@z [1- END ANCHOR /\ - SHORT RADIUS COMPONENT O- TL-3 TRANSITION COMPONENT
o COMPONENT
x Z
3¢ SEE NOTES BELOW{[TEM I]
I w THRIE-BEAM THRIE-BEAM RAIL (8 SPACE) THRIE-BEAM THRIE-BEAM THRIE-BEAM RAIL TWO THRIE-BEAM RAIL- (NESTED)
:7,;‘> ANCHOR RATL 12°-6" 12GA. (RADIUS SLOTTED RAIL) ANCHOR RATL 9’ -4 '," 12GA. 12°-6" 12CA.
ROUNDED . . . .
ﬁ; TROHNDED Ll%) Rz BELZBS SPACES (1'-6 %™) i
eo 2 | END RALL 6'-3" 6'-3" | 6’ -3" 12" -6" 6 -3" TTEM ATZ S —
g6g |LTEM GAIZ BCT POST | BCT POST BCT POST BCT POST A= B, C—= ‘ ‘ ‘ ‘ ‘ D=
= CRT POST CRT POSTS
28 I - S - : T o 8
2°3 = =1- R R - =l - -3 =*x| ®° o REPRESENTS
SEX - - 3‘1"2. - - = - ‘20\2‘ — = — s = = = =i _ - - 3‘1“ .,,. - - - - - - o I|Ze °- BRIDGE RAIL|
v ] £H~ fh‘ - [] I LJLJLJLJLJLJLJL ,,,,,,,,,,,,,,,,,,,,,,,,,,,,
i(Z)CHANNELJ RAIL L : y L o RAIL o o o o o o N
"""" EACH-SIDE *EIGT  pETATL AN —~DETAIL /X | DETAIL AY — DETAIL [ﬂ HELGHT. SN
: NO BLOCK-OUT SEE DETAILS . X . : o [-BEAM POSTS—
[[TEM F-AT INSTALLED AT | | 2, 3% 4  MODIFIED TuBE - MODIFIED E’)UBE 1 . SR T Lo THRIE-BEAM TERMINAL CONNECTOR
! POST 2 ;,;ON SHEET 2 OF 3. “WiTw WELDED | NO BLOCK-OUT ShoDLE L L S A ITEM L
(1 sTRUT PoST CpDET CINSTALLED AT JposTsL, TV T B NOTE:
BRACKET - L FIELD SIDE [——— POSTS POSTS SEE SHEET 2 FOR THRIE-BEAM
ITEM E-A6] | .o TRAFFIC SIDE ITEM P-0Q ‘12 13 14 15 16 17 TERMINAL CONNECTION DETAILS.
POZST ITEM M-N POST ITEM M-N-P| F’OST ITEM M-0-P POST J ITEM T-U
B TEM M=0 B= C= D= T BOLT THE RAI
S qgr- 9" SECONDARY DRIVEWAY DO NOT BOL E L
ANCHOR RAD]US RAIL *-2 5" PRIMARY ROAD - MAIN LANE TO POST AND BLOCK-OUT
POST 1 AT(POST 12 & POST 13)
ANCTHOR PC%STPTI OFABRICATION D1E_TAIL§ER FULL-LENGTH ELEVATION VIEW POST 10 NOTE: FOR POST 12 & 13
SHEET DESCRIPTION SHEET NUM NOTE: ALL CABLE BRACKET ASSEMBLIES ITEM K|SINGLE 9 -4 !5
ANCHOR POST SHEET 1 OF 8 ARE LOCATED ON THE FIELD-SIDE. THRIE-BEAM RAIL I[-BEAM POST
ANCHOR SLEAVE SHEET 2 OF 8 SHOWN HERE FOR CLARITY, INSTALLED BETWEEN (2) 12'-6" THRIE-BEAM RAILS (NESTED) [ITEM I
RADIUS RAIL SHEET 3 OF 8 NESTED THRIE-BEAM RAIL BLOCK-OUT /Y
THRIE-BEAM RAILS SHEET 4 OF 8 NOTE: FOR BCT POSTS 2-4-5-6 INSTALL (1) OR (2) ‘
BCT TIMBER POST SHEET 5 OF 8 ITEM A15-A4-A5]BOLT ASSEMBLIES TO PREVENT \ o oo /
STRUT RADIUS ANCHOR SHEET 6 OF 8 TIMBER POST SLIDING DOWN FOUNDATION TUBE. :
oo FOUNDATION TUBE SHEET 7 OF 8 NOTE: (1) [LTEM K| NESTED BETWEEN (2) [ITEM I]
== ANCHOR CABLE SHEET 8 OF 8 NESTED-GUARDRAIL SPLICE AT POST 10
o

SEE SHEET 2 FOR DETAIL& (PRIMARY BRIDGE RAIL CONNECTION)

(MASH TL-3 COMPLIANT)

T_WeX8.5 X 84" [-BEAM STEEL POST

TESTED TO MASH TL-3 WITH A 3:1 SLOPE
SHEET 1 OF 3
ot Design
Division
I Texas Department of Transportation Standard

TL-3

SHORT RADIUS GUARDRAIL
MASH COMPL IANT

SRG(TL-3)-21

FILE: srgt1321 TxDOT CKzKM ‘DN:VP CK:CGL
@ TxDOT: FEBRUARY 2021 CONT |SECT JOB HIGHWAY
REVISIONS 6457| 33| 001 145, ETC.
DIST COUNTY SHEET NO.
HOU| MONTGOMERY 43
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[+ 4

BCT BEARING
PLATE
8" X 8"X 5/8"
AT POST 4
ITEM A10

H

//7MODIFIED BCT TIMBER POST
P e I

}oi USED FOR BCT PIPE SLEEVE

DETAILA

1 m

NOTE: HARDWARE USED AT TERMINAL CONNECTOR

ITEM L| ALSO USED AT POST 10 SPLICE.

—(12) %" X 2" H.G.R. BOLTS WI

TH
%" RECESSED H.G.R. NUTS“:]ITEM Al2

(12) RECTANGULAR WASHERS [ITEM A17

29'- 2 V"
"X T " X 46"

ITEM M

2 2" WEAKENING HOLE

ITEM A9

18'-6"

0

0

BE B8R BH

- -
NOTE: SEE TXDOT’S EXISTING THRIE-BEAM TRANSITION
STANDARD FOR INSTALLATION GUIDANCE.

NOTE:

g USE (4) A12 ‘ -
g o . ROUNDED 34"-10
@ (ﬁ)Ex/gBOL)SrSZ TEE;E};E%ﬁM ANCHOR POST 1 THRIE-BEAM
S WASHER, [TTEM G-A12] CONCRETE FOUNDATION TERMINAL CONNECTOR
Y LTEM G=A12 A (PRIMARY ROAD)
w H.G.R. NUT |y SAND
g ITEM A3-A4-A5 1 » BARREL | (1TEM V) ITEM L
p=l
t NOTE:
z TE RG] 55-GALLON BARRELS ARE CONSTRUCTED OF HIGH-DENSITY [ ]
z O U POLYETHYLENE. SEE GN 17 FOR SPECIFIC MATERIAL o
o ) Yo" x 1Y, J (1) %" X 10" HEX BOLT A307 INFORMAT TON.
5 HEX BOLT GR.5 WITH H.G.R.NUT [ITEM A7
= ] BARREL (6) 19’ -0"
STRUT g
3 BRACKET (2) CHANNEL STRUTS [ITEM F] 2 [[¥ BARREL (5) 15'-6"
3 ITEM E (4" x 112" BARREL (4) 11°-6"
S L / (C4 X 7.25)
@ e NOTE: INSTALL (1) %" X 10"
= 2 ABNCCTHgFfBLE 3 BOLT [ITEM A7) AT EACH END
z OF CHANNEL STRUT.
z ASSEMBL IES E L -
z ITEM Al PLAN VIEW
N ANCHOR POST 1 3
o
=
=z
<
&
<
=
o
=z

DRILL FIVE
FOR THE HOLE LOCATIONS.

(5)

~ i
(5) gs" DIA. (ASTM) A325 OR A449) HEAVY HEX BOLTS & NUTS |ITEM A18-A20
/ \ 7/
\gjO)/ 1 ¥" 0.D. HARDENED FLAT WASHERS. (2 WASHER UNDER EACH NUT) [ITEM A19

NOTE: TO ACCOMMODATE THE THRIE-BEAM TERMINAL CONNECTOR AT THE BRIDGE RAIL.
1" DIA. HOLES. USE THE CONNECTOR PLATE HAS A TEMPLATE

BOLTS SHALL BE OF SUFFICIENT LENGTH TO EXTEND THROUGH
THE FULL THICKNESS OF THE BRIDGE-RAIL,
INSTALL WITH BOLT HEADS ON TRAFFIC-SIDE.
BOLTS SHALL BE VERIFIED BY CONTRACTOR PRIOR TO ORDERING.)

DETAIL SHOWING PRIMARY ROADWAY BRIDGE-RAIL CONNECTION

WASHER & HEX NUT.
(LENGTH OF THE

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

F
Q
<
w
(8]
=
Q
<
&
(&}
5/ n "
E TRAFH(E:!ISIDE NI-1) %" X 10" HEX BOLT A307 ROUTED W-BEAM ”)Bé’LT );”'TOH NHL;TG'R'
o ] WITH RECESSED GR.NUT [ITEM A16 BLOCK-OUT
= DETAIL& NOTE: 6" X 8" X 14" ITEM A13] ROUTED THRIE-BEAM
a — L INSTALL ONE FLAT WASHER ON — BRIDGE FACE ITEM S _BLOCK-OUT
'/ | THE BOLT-HEAD SIDE AND ONE ALIGNMENT LINE 6" X 8" X 18
©Z [BCT FOUNDATION & - 5'-6" " " "
X TUBE [ITEM N JQ WASHER ON HEX-NUT SIDE. [ITEM A4 REPRESENTS y y 6
= BCT (POST 4) 16 17 |STANDARD BRIDGE RAIL ~
" TIMBER POST WITH 4° FLARE 6 A . =
z METAL FOUNDATION TUBE ; s 1,
- R S =T < 2
o BCT TIMBER POST STRING -LINE TANGENT WITH FACE OF — - — - ]
a NO BLOCK-OUTS TTEM M BRIDGE RAIL AND PARALLEL WITH ROADWAY (2) %" X 10" H.G.R. 571 '
2 INSTALLED AT \ ‘ 28" -2 Yp" BOLT WITH NUT — | s
E 5 (2) %" X 10" H.G.R. BOLTS THRIE-BEAM RAIL MUST MAINTAIN ITEM A13 I~
3 WITH NUTS [ITEM A13 SAND BARREL PLACEMENT & POST CONNECTION DETAILS 4°FLARE WITH ALIGNMENT LINE 4
» e _—W6 X 8.5 I[-BEAM We X 8.5 I-BEAM
- - (72" LENGTH) R 8an LENGTH)
3 8" X 80" (SCH 80 PIPE) A ITEM R v v
2 (2 '/3*) DIA. WEAKENING HOLE 219, _INSERTED INTO T STEEL 1-BEAM POSTS el 11—
2 ' “CABLE ™ 10T X107 X 72T TUBE PoST 9,10,11  ‘WIDE FLANGE) poer 12 13,14,15,16,17
z VIEW {_ weL0ED 8 FoduBPtEon TuBE) " ANCHOR - T e
= | (WEL U UBE) BRACKET (8) 34" X 2" HEX BOLTS - (2) %" DRILLED HOLES
= TRAFFIC-SIDE | H TRAFFIC- / 8 Lo 6 LL L DO NOT BOLT THE RAIL
& ; ‘ SHOWN ON 1C-3IDE ‘ (LTEM A2 16) %" WASHERS 9-¥," . o o"/r7 (FACING POST 2) TO POST AND BLOCK-OUT
M DETAIL , = | (8 %" H.C.R. NUTS i _— AT(POST 12 & POST 13)
_ | I A
%E BCT (POST 5) A // ITEM A3-A4-A5 T B I O GROUND L INE NOTE: FOR POST 12 & 13
= TIMBER POST WITH PR ~ NOTE: INSTALL (1) FLAT WASHER A
METAL FOUNDATION TUBE P ~ — - UNDER EACH BOLT HEAD. SR | E
BCT TIMBER POST e FlElDEvSIIDE S SR
THRIE-BEAM BLOCK-OUT \J [LTEM W] R [] N Al .} ; (MASH TL-3 COMPLIANT)
6" X 8" X 22" (PDBOZO)  [* e oo oo [ < DETAIL A\ S| ] TESTED TO MASH TL-3 WITH A 3:1 SLOPE
ITEM P C @ % S T T R
Z/ - - e a3 - (8) REBAR RINGS SPACED 12" APART
(2) %" X 10" GUARDRAIL —<|ewq o e el SHEET 2 OF 3
BOLTS WITH NUTS e o o e POST 1 A1 o -
ITEM AT3 N % RE(‘)“ES?%?)NC%EE(E);E 8- 0"+ : : A1 NOTE: (CAGE DESIGN) =t Design
-7 ERR BN I Texas Department of Transportation Standard
o e (8) 3" REBAR RINGS (24" DIA.)
CABLE SADDLE S EACH RING SPACED AT 12" WITH -
(WElfggEng gﬁug?ézéorsqlggsm EV8ENVLEYRTSIPCAACLEDREABRAgusND N [ | (8) %" X 91" LONG (VERTICAL RODS) TL 3
ITEN © REBAR RING SIETITT INSTALLED INSIDE OF RINGS. SHORT RADIUS GUARDRAIL
\ VIE . P
FIELD-SIDE 24" DIA, CONCENTRIC : ASH PLIANT
‘ > L REINFORCING BAR CAGE SCH 80 . | MAS COMPL I AN
POST 5 & 6 MODIFIED : 7%&3 i PIPE < i _ _
METAL TUBES \ y - BEEMEANEEN SRG(TL-3) -21 |
ITEM O : 3 : (2) Y% " HOLES L FILE: srgt1321 TXDOT  [CKeKM DN: VP CK:COL
L (FACING POST 2 ﬁﬁ;ﬁ; 30" (8) VERTICAL REBAR RODS (© TxDOT: FEBRUARY 2021 CONT |SECT JoB HIGHWAY
T POST 7 REVISIONS 6457| 33 001 145, ETC.
P CRT wOOD POST PLAN VIEW ELEVATION VIEW :
= ANCHOR POST 1 ANCHOR POST 1 DIt COUNTY SHEET_NO.
aw SEeTET e e HOU| MONTGOMERY 44
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[+ 4

oo END ANCHOR TL-3 SHORT RADIUS TL-3 TRANSITION TL -
> L-3 SHORT RADIUS GUARDRAIL
ayg (POST 1 & POST 2) (POST 2 TO POST 7) | (POST 7 TO POST 17) 3 us ou
@ - 0 A o COMPLETE SYSTEM
= GENERAL NOTES
53 ITEM ALL LARGE & SMALL COMPONENT DESCRIPTIONS ITEM | QTY ITEM | QOTY ITEM | QTY ITEM [TOTAL OTY| | L o T IONAL INSTALLATION INFORMATION AND GUIDANCE CONTACT:
g A | POST 1 TOP (SCH.80 PIPE) (8" X 80" LENGTH) A 1 A 1 TEXAS DEPARTMENT OF TRANSPORTATION, (TXDOT’S DESIGN DIVISION). (512) 416-2678.
£ || B [POST 1 TOP (WELDED SUPPORT COLLAR 10" X 10" X /7" ASTM A36) B | B ' DIRECTED By THE ENGINEER. THE SIGHT DISTANCE OF THE INSTALLATION WILL NEED
3 C |POST 1 TUBE (HSS 10" X 10" X Yo" X 72" LENGTH) A500 GR.B c 1 c 1 TO BE VERIFIED WITH RESPECT TO THE SPECIFIC SITE PLACEMENT.
w " " "
g D |POST 1 (WELDED PLATE 9 4" X 9 'a" X /") A36 D ! D ! 2. STEEL POSTS ARE NOT PERMITTED AT CRT OR BCT POST POSITIONS.
5 & E_|POST 1 STRUT BRACKET (CB X 11.30 A36) : I £ : 3. RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE"
o< .
=3 F|(POST 1 & 2) CHANNEL STRUTS (4" X 71 /") (C4 X 7.25)A36 F 2 F 2 EXCEPT AS MODIFIED ON THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF
5E G | THRIE-BEAM RAIL (END ANCHOR - ROUNDED TYPE) 12GA. (RTEO02a) G 1 G 1 12 /2" OR 25 FOOT NOMINAL LENGTHS.
uy H | THRIE-BEAM RAIL (ANCHOR) (6'-3" LENGTH) 12GA. (RWMI4a) H ! H ! H 2 4, BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF (ASTM A307), AND
<
=3 I THRIE-BEAM RA ( PACE) (12 -6" TH) 12GA. (RTMO8) 1 1 I 2 1 3 SHALL BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THICKNESS OF THE NUT
i IE-BEAM RAIL (8 SPACE 2'-6" LENG 26 M AND 5" WASHER (FWC16a@) AND NOT MORE THAN 1" BEYOND IT. TRIM REMAINING BOLT
~ J | THRIE-BEAM RAIL (RADIUS 8'-4 Y,") (SLOTTED) 12GA. J 1 J 1 LENGTH TO MEET REQUIRED LENGTH.
Zo K _ R K 1 K 1
o34 THRIE-BEAM RAIL (3 SPACE) (9'-4 /2" LENGTH) 12GA. 5. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH ITEM
['4
z S L THRIE BEAM RAIL (TERMINAL CONNECTOR) (BRIDGE-RAIL) (RTEO1Db) L 1 L 1 445, "GALVANIZING. "FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
<z YA [y "
5 M_|POST 2,4,5,6 BCT TIMBER (572" X 7 /2" X 46™) (PDFO4) M 4 M 4 6. CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.
. N |POST 2,4, BCT TUBE (6" X 8" X ¥ " X 72" LENGTH) (PTEOS) N 2 N 2
35 0 | POST 5.6 MODIFIED BCT TUBES (FOR WELDED CABLE SADDLES) o 2 ) 2 7. miNLﬁ_EF]zgh APPROACH TO THE GUARD FENCE, SHALL HAVE A SLOPE RATE OF NOT MORE
e P |POST 3,4,6,7,8 THRIE-BEAM BLOCK-OUT (6" X 8" X 22") (PDB02a) P 4 P 1 P 5
of Q |POST 3,7,8 CRT TIMBER POSTS (6" X 8' X 72" LENGTH) (PDEOD) a > a . a 3 8. IT IS NOT RECOMMENDED THAT GUARD FENCE BE PLACED IN THE VICINITY OF CURBS.
'Y
S R |POST 9,10,11 I-BEAM POSTS (W6X8.5 X 72" LENGTH) (PWEO1) R 3 R 3 9. GUARDRAIL POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH.
(S 33 " " "
=% || > |POST 9,10, 11 ROUTED W-BEAM BLOCK-OUT(6" X 8" X 14") (PDBOID) > 3 S 3 10. SPECIAL FABRICATION WILL BE REQUIRED FOR THRIE BEAM RAIL RADIUS (ITEM J).
8o T |POST 12 THRU 17 [-BEAM POSTS (W6X8.5 X 84" LENGTH) (PWEOT) T 6 T 6
5o . . . . o 6 6 11. ALL MATERIAL AND WORK INVOLVED IS SUBSIDIARY TO SHORT RADIUS BID ITEM,
Iz U |POST 12 THRU 17 ROUTED BLOCK-OUT (6" X 8" X 18") (PDB??) y INCLUDING, BUT NOT LIMITED TO FOUNDATIONS, GRADING, THRIE BEAM RAIL, SAND
g V | SAND BARRELS 700-715 LBS v 6 BARRELS, AND OTHER PARTS.
=z~ m . "
z” Al | BCT CABLE ANCHOR ASSEMBLIES (2" X 6'-6 ¥i" LENGTH) (FCAO1) Al 2 Al 2 12. ALL CABLE ASSEMBLIES SHOULD BE TAUT AFTER INSTALLATION. WHEN CABLES ARE
B2 A2 | BCT CABLE ANCHOR BRACKET (FPAO1) A2 2 A2 1 A2 3 MANIPULATED BY HAND THE CABLES SHOULD NOT MOVE MORE THAN 1" IN ANY DIRECTION
iz PERPENDICULAR TO THE CABLE.
2. A3 [5" X 2" HEX BOLT A307 GRD.5 (FOR CABLE BRACKETS) A3 18 A3 8 A3 26
5/ o 13. THE BCT BEARING PLATE INSTALLED AT POST 4 SHOULD BE ORIENTED SUCH THAT THE
28 Ad /“" FLAT WASHER AS07 GRD.5 (1 WASHER UNDER BOLT HEAD & 1 NUT) A 3 A 40 A 76 3" DIMENSION FROM PLATE EDGE TO CENTER OF BOLT HOLE IS ON THE BOTTOM AND
wi || AS | %" RECESSED H.G.R NUT (NUTS FOR HEX BOLTS) A5 | 22 AS 20 AS 42 5" DIMENSION FROM PLATE EDGE TO CENTER OF BOLT HOLE IS ON THE TOP.
g% A6 | STRUT BRACKET HARDWARE (/2" X 1 /") HEX BOLT A307 GRD.5 A6 A6 14, FOUNDATION AT POST 1 SHALL BE CLASS C CONCRETE
Fo AT | CHANNEL STRUT HARDWARE (%" X 10")  HEX BOLT A307 GRD.5 AT AT 2 :
&Yt T CABLE ANCHOR A Y (FCAD2) "X 18’ -5 ™ 28 1 A 3 %15, POST (1) IS NOT A CRASHWORTHY TERMINAL. THE DESIGN AND PLACEMENT OF POST (1)
o A8 | BCT CABLE ANCHOR ASSEMBL CAO2) (74 8'-5" LENGTH) 8 MUST BE OUTSIDE OF THE CLEAR ZONE OF THE SECONDARY ROADWAY USING THE RESPECTIVE
£8 || A9 | BCT POST SLEEVE (FMMO2a) (POST 4 ONLY) A9 1 A9 1 CLEAR ZONE CRITERIA. PLEASE CONTACT THE DESIGN DIVISION (512) 416-2678 FOR
(]
g |[A10]BCT CABLE BEARING PLATE (%" x 8" X 8" (FPBOI) (POST 4 ONLY) Ao | 210 ! CONSTRAINED LOCATIONS. THE PAYMENT OF THE COMPLETE SYSTEM WILL BE WITH BID
w= || A11 %" X 1 4" H.G.R. BOLTS (FBBOI) (SPLICES AT POST 2,4,6,7) Al 48 A1l 48 ITEMS: 540 XXXX TL-3 31" SHORT RADIUS (COMPLETE).
- 5/ u " - -
22 A2 | %" X 2" H.G.R. BOLTS (FBBO2) (ROUND TERM-POST 10-END SPLICE) Al2 4 At2 24 A1z 28 16. TESTED TO MASH WITH A 3:1 SLOPE OR SHALLOWER IS PREFERABLE IN THE LIMITS OF
3¢ ||A13|%" x 10" H.G.R. BOLTS (FBBO3) (I-BEAM POSTS RAIL & BLOCKOUT) A13 18 A13 18 THE TOP AND BOTTOM OF THE SLOPE AS SHOWN IN THE PLAN VIEW. [F FIELD CONDITIONS
EE A4 | %" X 18" H.G.R. BOLTS (FBBO4) (POSTS 3,4,6,7,8) A4 8 Al4 2 A4 10 FSES%EED?V?;'?EZE?O?%E’IP?éﬁA“L"AZu?EAﬁEE?WABLE UP TO A 2:1 SLOPE. CONTACT THE
22 [1a15 %" x 7 '," HEX BOLTS A307 GRD.5 (BCT POSTS 2,4,5,6) A15 8 Al5 8
. . 17. THE BARRELS ARE ENERGY ABSORPTION ENERGITE III, MODEL 640 FILLED WITH 715 LB
g5 [|A16] %" X 10" HEX BOLTS A307 GRD.5 (BCT POSTS 2,4,5,6) Ale | 4 Al6 4 (+/-15) SAND; OR AN APPROVED EQUIVALENT. THE APPROXIMATE HEIGHT OF THE BARREL
£°% || A17 | RECTANGULAR WASHERS (FWRO3) (FOR TERMINAL CONNECTOR RTEO1b) A7 12 A7 12 IS 41" (+/-).
e
3.8 |[A18 | %" X (LENGTH VARIES) HEX BOLTS A325 OR A449 GR.5 A8 | 5 A8 5 18. ALTERNATE METHODS TO TERMINATE THE SRG ALONG THE PRIMARY ROADWAY ARE AVAILABLE
SEZ |[A19 |1 %" 0.D. HARDENED FLAT WASHER A325 A19 10 A19 10 WHEN SITE CONDITIONS DICTATE. CONTACT DESIGN DIVISION FOR DETAILS: 512 416-2678
Y% A A 5
A20 | %" HEX NUT GR.5 A325 20 5 20 L NOTEs SEE SHEET 1 OF 3.
(MASH TL-3 COMPLIANT)
TESTED TO MASH TL-3 WITH A 3:1 SLOPE
SPECIAL APPLICATION NOTES.
SHEET 3 OF 3
1. THIS IS A MASH COMPLIANT TL-3 SHORT RADIUS GUARDRAIL SYSTEM WITH A TOP RAIL HEIGHT OF 31",
AVAILABLE FOR USE ON ANY SPEED ROADWAY. THE SYSTEM REQUIRES A MINIMUM PLACEMENT FOOTPRINT = Design
OF 34°-10" ALONG THE PRIMARY ROAD AND A 35'-0" ALONG SECONDARY DRIVEWAY. Division
I Texas Department of Transportation Standard
2. IT IS CRITICAL THAT THE PRIMARY GUARDRAIL MAINTAIN A (4 DEGREE FLARE) WITH THE SECONDARY DRIVEWAY. TL-3
3. THE SYSTEM REQUIRES A MINIMUM 5° WIDE (WORK ZONE) DIRECTLY BEHIND THE GUARDRAIL SYSTEM WITH A SHORT RADIUS GUARDRAI
SLOPE AT 1V:10H OR FLATTER FROM THERE A MAXIMUM 3:1 SLOPE IS RECOMMENDED.
SEE SHEET 1 OF 3 FOR FLARE AND SLOPE DETAILS. U P UA : L
4, NOTE FOR INSTALLER: THE THREE (3) CRT POSTS ITEM (Q), AT POST LOCATIONS, 3, 7, & 8.), REQUIRE MASH COMPL IAN
THE FOLLOWING FIELD ADJUSTMENT. USING A ¥ " X 10" LONG SPADE BIT DRILL ONE (1) ADDITIONAL HOLE
7-%" DIRECTLY BELOW THE EXISTING TOP HOLE TO ACCOMMODATE THE HARDWARE FOR THE 22" LONG BLOCKOUT. SRG ('|'|_ - 3) - 2]
OPTION FOR ADDITIONAL ¥ " HOLE. THE 22" LONG BLOCKOUT (PDBO1a) IS MANUFACTURED WITH TWO ¥ " DRILLED FILE:  srotisel TXDOT _[cKekM_ [DN:VP_ [oK:ceL
HOLES FOR THE POST HARDWARE, THEREFORE THE BLOCKOUT CAN BE USED AS A TEMPLATE GUIDE FOR THE BOTTOM (© TxDOT: FEBRUARY 2021 CONT |SECT JOB HIGHWAY
. ¥," HOLE. AFTER INSTALLING THE CRT POST USE THE TOP HOLE TO MOUNT THE 22" LONG BLOCKOUT TO POST, REVISTONS 0457 33| 001 25, ETC.
i USE THE BLOCKOUT'S PRE-DRILLED HOLE AS A GUIDE FOR THE BOTTOM ¥" HOLE. e S 2
ac HOU| MONTGOMERY 45
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GENERAL NOTES
J B 8 B 8 B 8 J 1. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL
=—=1 =T = BE AS SHOWN IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE AS SHOWN IN THE
PLANS OR AS DIRECTED BY THE ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE
‘/ PLAN VIEW \ ‘/ WITH ITEM 445, "GALVANIZING."
(SINGLE) W-BEAM SHALL MATCH THE 2. RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE"
GAUGE OF THE ADJACENT RUN OF MBGF. EXCEPT AS MODIFIED IN THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF
25'- 0", OR 12’- 6" (NOM.) LENGTHS. RAIL ELEMENTS MAY HAVE SLOTTED HOLES AT
3'- 14" C-C OR 6'-3" C-C. A SPECIAL LENGTH OF RAIL MAY BE MANUFACTURED TO
A A ATE THE TRANSIT T F GUARDRAIL.
9'-4 /" RAIL ELEMENT 31 SGT OR 31" MBGF CCOMMODATE THE NSITION SECTIONS OF GUARDRAIL
PAYMENT LIMITS 3. BUTTON HEAD "POST" BOLTS (ASTM A30T) SHALL BE OF SUFFICIENT LENGTH TO EXTEND THROUGH
THE FULL THICKNESS OF THE NUT (ASTM A563) AND %" ROUND WASHER (ASTM F436) AND NOT
oo MORE THAN 1" BEYOND IT. BUTTON HEAD "SPLICE" BOLTS (ASTM A307) ARE %" X 1- V4"
9 -4 %" 25'-0" RAIL (EA.) WITH %" NUTS (ASTM A563).
EXISTING RAIL Lo . 3'-1 e 6'-3" ) 6'-3" | 6'-3" | 30-1 Yo" 4. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED [N ACCORDANCE WITH ITEM 445,
HEIGHT 6 -3 - 31 “GALVANIZING. " FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM REQUIRING CONSTRUCTION
| B— C= D= OF THE TRANSITION.
| a a a a |
{ / EES N B N EE = = P N 5. CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.
28" |ﬁ ER = = RSNy 4( 6. THE LATERAL APPROACH TO THE GUARD FENCE, SHALL HAVE A MAXIMUM SLOPE OF 1V:10H.
l / \ 7. IF SHOWN ELSEWHERE [N THE PLANS OR AS DIRECTED BY THE ENGINEER, THE GUARD FENCE
= — =~ || =~ MAY BE FLARED AT A RATE OF 25:1 OR FLATTER.
[ | | =~ \_ | | | | [
EXISTING SPLICEJ I o § 'g BEGIN o : : - I 8. APPLICATIONS IN SOLID ROCK ARE ONLY ALLOWED WITH STEEL POSTS. SEE GF (31) STANDARD
- L b RAIL HEIGHT | | . o FOR INSTALLATION GUIDANCE.
NEW HARDWARE L Lo E § o : : Lo 1o 9. POSTS SHALL NOT BE SET IN CONCRETE.
[ | | - |~ | | [
| |
I PR o Il - 1o 10.  UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE
I o 23 I bl L LJ REQUIREMENTS OF DMS-7210, "COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM GUARD
/ LJ [ L L4 PoST POST & FENCE" MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE CONSTRUCTION DIVISION,
EXISTING POST 1 POST 2 POST 3 POST 4 0sT 5 TXDOT MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR PRODUCERS OF MATERIALS CONFORMING
POST A= B—— c—=— D= TO DMS-7210. ONLY PRODUCERS ON THE MPL MAY FURNISH COMPOSITE MATERIAL BLOCKS.
ELEVATION VIEW 11. REFER TO STANDARD GF (31) FOR ADDITIONAL DETAILS.
X "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. 12. RAIL HEIGHT ADJUSTMENT [S ASSESSED AT TL-3 MASH COMPLIANT FOR STEEL POST HEIGHT
A . TRANSITION TO 28" STEEL POST GUARDRAIL.
6" 6"
25°-0"
28 . . .
ol 22" cl. 2 ol 30 gl 3|25
W (= V|- |- W |-
o v olwn olw o|wn ——= —t =
a |O a|o a|o a (o . ° © ©
a a o a . -
- - - e | ° ° - e
w|a wla - wla - | | wla ~ o o ° o
w|o P w|o [~ [ w|o ol B w(e =~
(g alc ik 8la 1 0|2 8g ! 22 413
M Slu -|= g[8 <= 28 <= alo 25" -0" (NOM.) W-BEAM RAIL ELEMENT
ol 2la ol gs ol dla 1 ol dls
o w8 ‘olin e ‘olin - o (2 4y
n|E vz | | ©wis | | ~|> | 9 2 |
. : (| . .
ol e ! s ol HARDWARE L1ST - -
Lo Ll aTyY DESCRIPTION R I A
SECTION A-A SECTION B-B SECTION C-C SECTION — | | 9'-4VY2" W-BEAM RAIL ELEMENT 12GA. 9'-4 /" (NOM.) W-BEAM RAIL ELEMENT
1 25°-0" W-BEAM RAIL ELEMENT 12GA. (TYP)
¢ TOENAIL BLOCK WITH 16D GALV. NAIL 6 7 'Y" DIA X 6'-0" DOMED ROUND WOOD POSTS (TYP)
TO PREVENT BLOCK-OUT ROTATION . s
" X 8" X 68" RECTA AR POSTS (TYP)
POST AND BLOCK-OUT 6 ® 68" RECTANGULAR WOOD PO
TYPES AVAILABLE 6 | W6 X 8.5 OR W6 X 9 X 72" STEEL POSTS (TYP)
0 6 6" X 8" X 14" WOOD BLOCKS OR COMPOSITE (TYP)
7-]: ¢ : FOR WOOD POST [ 5" X 18" GUARDRAIL BOLTS WITH NUTS (FBBOA4)
?@,f')'ﬂ‘ 6 | 3" ROUND WASHERS (ASTM F436) (FWC16a)
® .
1 : FOR STEEL POST] 6 | %" X 10" GUARDRAIL BOLTS WITH NUTS (FBBO3) zf Dosign
i Standard
| 24 | %" X 1- /4" GUARDRAIL SPLICE BOLTS WITH DOUBLE A 7exas Department of Transportation
| 6’ -0" RECESSED NUTS (ASTM A563) (FBBO1) TA A AR F C
| DOMED ROUND WOOD ME L BE M GU D EN E
W6 X 8.5 OR W6 X 9.0 | 6" X 8" X 68" POST (TYP)
TYPICAL LENGTH 72" | /_ /_ RA I L HE I GHT ADJUSTMENT
n n
: Y, NOTE: HARDWARE SHALL MEET THE (28 TO 3] )
7 " :
| 2
| DIA FOLLOWING REQUIREMENTS. TL = 3 MASH COMPL IANT
I
| GUARDRAIL POST BOLTS (ASTM A307 GR.A) RAIL-ADJ(A)-19
b~ \ GUARDRAIL ROUND WASHERS (ASTM F436) FILE: railadjal9 ON:TxDOT [ck: KM [ow: VP [ck:CGL/AG
\/ T~ GUARDRAIL DOUBLE RECESSED NUTS (ASTM A563) (©1x00T: NOVEMBER 2019 CONT [SECT JoB HIGHWAY
GUARDRAIL SPLICE BOLTS (ASTM A307 GR.A) REVISIONS
ROUTED WOOD BLOCK-OUT wooD BLOCK TO WOOD BLOCK-OUT TO GUARDRAIL SPLICE NUTS (ASTM A563) e B e
TO STEEL POST RECTANGULAR WOOD POST DOMED ROUND WOOD POST -
Y oTEEE U HOU| MONTGOMERY 46
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o
GENERAL NOTES

>

z

< 1. THE TYPE OF POST (ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST) WILL

5 NOTE: (SINGLE) W-BEAM SHALL MATCH THE BE AS SHOWN IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE AS SHOWN IN THE

> PLANS OR AS DIRECTED BY THE ENGINEER. STEEL POSTS TO BE GALVANIZED IN ACCORDANCE

% GAUGE OF THE ADJACENT RUN OF MBGF. WITH ITEM 445, "GALVANIZING. "

o

e 2. RAIL ELEMENT SHALL MEET THE REQUIREMENTS OF ITEM 540, "METAL BEAM GUARD FENCE"

= EXCEPT AS MODIFIED IN THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF

e 25'- 0", OR 12'- 6" (NOM.) LENGTHS. RAIL ELEMENTS MAY HAVE SLOTTED HOLES AT
3\ ) 3'- 12" C-C OR 6'-3" C-C. A SPECIAL LENGTH OF RAIL MAY BE MANUFACTURED TO
< [= =T = =T ( ACCOMMODATE THE TRANSITION SECTIONS OF GUARDRAIL.

3. BUTTON HEAD "POST" BOLTS (ASTM A307) SHALL BE OF SUFFICIENT LENGTH TO EXTEND
PLAN VIEW THROUGH THE FULL THICKNESS OF THE NUT (ASTM A563) AND 5" ROUND WASHER
— (ASTM F436) AND NOT MORE THAN 1" BEYOND IT. BUTTON HEAD "SPLICE" BOLTS
(ASTM A307) ARE %" X 1- 'a" WITH %" NUTS (ASTM A563).

4. FITTINGS (BOLTS, NUTS, AND WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
ITEM 445, "GALVANIZING." FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM
REQUIRING CONSTRUCTION OF THE TRANSITION.

31" SGT or 31" MBGF 5. CROWN SHALL BE WIDENED TO ACCOMMODATE THE METAL BEAM GUARD FENCE.

TXDOT ASSUMES NO RESPONSIBILITY FOR THE CONVERSI

OF THIS STANDARD TO OTHER FORMATS OR FOR INCORRECT RESULTS OR DAMAGES RESULTING FROM ITS USE.

6. THE LATERAL APPROACH TO THE GUARD FENCE, SHALL HAVE A MAXIMUM SLOPE OF 1V:10H.

"TEXAS ENGINEERING PRACTICE ACT".

25" METAL BEAM GUARD FENCE TRANSITION (EA.) 7. IF SHOWN ELSEWHERE IN THE PLANS OR AS DIRECTED BY THE ENGINEER, THE GUARD FENCE
MAY BE FLARED AT A RATE OF 25:1 OR FLATTER.

8. APPLICATIONS IN SOLID ROCK ARE ONLY ALLOWED WITH STEEL POSTS. SEE GF (31) STANDARD
6 -3 6 -3" 6 -3 301 1y 6 -3 6 -3" FOR INSTALLATION GUIDANCE.

EXISTING RAIL 9. POSTS SHALL NOT BE SET IN CONCRETE.

HEILGHT 28 Am B C— D~ 10.  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

Jany Pany Pany A a a a GUARD FENCE" MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. THE

) : = =+ — — —I — — ) CONSTRUCTION DIVISION, TXDOT MAINTAINS A MATERIAL PRODUCER LIST (MPL) FOR

|l i i~ —— P ——————— s i i —— e PRODUCERS OF MATERIALS CONFORMING TO DMS-7210. ONLY PRODUCERS ON THE MPL MAY

28"\ : s \°' N 310 FURNISH COMPOSITE MATERIAL BLOCKS.

‘ 11. REFER TO STANDARD GF (31) FOR ADDITIONAL DETAILS.

12. RAIL HEIGHT ADJUSTMENT IS ASSESSED AT TL-3 MASH COMPLIANT FOR STEEL POST HEIGHT

\—EXISTING SPLICE TRANSITION TO 28" STEEL POST GUARDRAIL.

REPLACE WITH
NEW HARDWARE

KIND IS MADE BY TXDOT FOR ANY PURPOSE WHATSOEVER.

THE USE OF THIS STANDARD IS GOVERNED BY THE

DISCLAIMER:

HARDWARE LIST
QTY DESCRIPTION
1 25'-0" W-BEAM RAIL ELEMENT 12GA. (TYP)
7', DIA X 6°-0" DOMED ROUND WOOD POSTS (TYP)
6" X 8" X 68" RECTANGULAR WOOD POSTS (TYP)

|

|

|

|

|

|

|
J L L L L L L
POST 1 POST 2 POST 3 POST 4 POST 5

I

I

I

I

I

Ve

I

EXISTING L

POST

A~ B- c— -

ELEVATION VIEW POST AND BLOCK-OUT

(8) %" DIA. X 1 !/a" GUARDRAIL SPLICE BOLTS TYPES AVAILABLE

5/ u
% "WOOD" INDICATES DIMENSIONS FOR BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. WITH %7 NUTS (ASTM ASG3).

W6 X 8.5 OR W6 X 9 X 72" STEEL POSTS (TYP)
6" X 8" X 14" WOOD BLOCKS OR COMPOSITE (TYP)

FOR WOOD POST 5" X 18" GUARDRAIL BOLTS AND NUTS (FBBO04)

5% " ROUND WASHERS (ASTM F436) (FWC16q)
5%" X 10" GUARDRAIL BOLTS AND NUTS (FBBO3)

1n I I 1 %" X 1- '/4" GUARDRAIL SPLICE BOLTS WITH DOUBLE
RECESSED NUTS (ASTM A563) (FBBO1)
i i i i

%" BUTTON HEAD POST

BOLT WITH NUT & WASHER
(SEE GENERAL NOTE 3) ——_FOR STEEL POST

alololalolo|uv|wv

6"

NOTE: HARDWARE SHALL MEET THE
FOLLOWING REQUIREMENTS.

30"

28" 29" 30 Yo"

22" 23" 24 Yy

24"
GUARDRAIL POST BOLTS (ASTM A307 GR.A) z‘r Design

Division
GUARDRAIL ROUND WASHERS (ASTM F436) ITexas Department of Transportation Division
GUARDRAIL DOUBLE RECESSED NUTS (ASTM A563)

oo, spice seurs en oy s || METAL BEAM GUARD FENCE
RAIL HEIGHT ADJUSTMENT
(28" TO 31")
TL-3 MASH COMPL IANT

RAIL-ADJ(B)-19

(STEEL POST)
(WOOD POST)
(STEEL POST)
(WOOD POST)
(STEEL POST)
(NOOD POST)
(STEEL POST)
(WOOD POST)

(STEEL POST)
(WOOD POST)

e'-0"
T

(STEEL POST)

(NOOD POST)
6’ -0"

g
(STEEL POST)
(WOOD POST)

6’ -0"
T
(STEEL POST)
(WOOD POST)
6’ -0"
T

40 Yo"
36 >

43"

39"
42"
38"
"
37"

FILE: rgiladjbl9 ON: TXDOT | ck: KM |ow:VP |CK:CGL/AG

(©Tx00T: NOVEMBER 2019 CONT [SECT JoB HIGHWAY

SECTION A-A SECTION B-B SECTION C-C SECTION D-D revisions 6457|133 | 001 145, ETC.

DIST COUNTY SHEET NO.

DATE:
FILE:

HOU| MONTGOMERY 47
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[
>
33 o X Check for horizontal Br ;Edngde ORfO; | GENERAL NOTES
G2 :.o_’ o2 Front Slope clearance protection
‘éé SEE\I Break _\ (See General Notes 4,5 & 6) / 1. For more detail: See GF(31), SGT( )31, GF(31)TR, and GF (31)TL2 standard sheets.
[ -
3 De===__ 1 n // 2. Quantities of metal beam guard fence (MBGF) at individual bridge ends
So N B_B B p e 9 8§ 8 gae sppepe——-1 are as shown in the plans.
a< o , e
:+_- o 1 SGT (25:1 Straight Taper) | 25" MBGF | MBGF Transition 3. Use average daily traffic (ADT) for the current year to determine MBGF
€2 =) I T length of need in accordance with the Roadway Design Manual unless otherwise
oo e (See note 1) (See note 10) (See note 9) specified. Where significant traffic volume growth is anticipated on low
:‘?:,-, n MBGF length of need (L) volume (0-750 ADT) highways, use length determinations for the higher volume
o category.
= O
o > -
‘Eg |4 SGT plus 25° MBGF plus MBGF Transition is 4, MBGF may not be required to shield departure end of bridge unless other
';“ ] the minimum length of need (L) required. . obstacles within the horizontal cleorance |imits or opposing traffic indicate
86 & - Besg_rlrn S rend a MBGF consideration.
go MBGF length of need (L) ucture .
et ‘\. 5. Down§+recm anchor terminals (DAT) are only for_downs+regm end anchorage use,
2 outside the horizontal clearance area of opposing traffic.
" o v
- © — 6. Di . . .
. . P . MBGF Transition . irect connection of MBGF to concrete rails are only for downstreom rail
2% g SCT _(25:1 straignt Taper) ! MBGF_(6°- 3" Spacing) (See Note 10) N— connections outside the horizontal clearance area of opposing traffic.
X 2 | (See note 1) | | (See note 9) (This requires a minimum of three standard |ine posts plus the DAT terminal,
»0 See Detail A)
52 v _ ! 5 g ] T 0 8 8 B B g 8 B B B B B g B 8 g 8 8 8 88888 U‘——l
" — P i \\} 7. The crown shall be widened to accommodate MBGF. Typically the "front slope”
oy + oz \ Front Slope break should be 2’ - 0" from the back of the MBGF post. This applies to new
e AR Break construction on new alignment or where existing roadway cross section is
S5 L= TWO LANE (RURAL) HIGHWAYS End of to be widened to increase roadway width. This does not apply to rehab-
e o g;\‘ Note: Bridge Rail ilitation work where existing roadway crown width is to be retained
2% =~ SGT raoil taoper may be decreased or (See Typical Cross Section at MBGF).
20 Yy
E eliminated. (See SGT standard sheets)
gé 8. For restrictive bridge widths: The MBGF should be properly transitioned
L from the existing bridge rail to the odjoining MBGF (See MBGF Transition
59 _End of . F e +lox Standards). Metal beom guord fence at these bridge location(s) shall be
<% Bridge Rail rog kope b flared at the rate of 25:1 or flatter, and be of the length necessary to
8. rea &5 locate the terminal end at the 2 ft."moximum" offset from the shoulder edge
T+ \ o >23 in the approach direction.
(Sl
[~ \\ ' 0 1] m P . . - PR
ju <} A n ] | 9. Traonsition length ond post spacing will vary depending on the transition type.
’;g — A ARAAA A A A A B B B B 8 0 8 8 8 B 8 8 ! r - Transition type will be shown elsewhere in the plans.
C + age [0}
5'_,: MBGF Transition N MBGF (6'- 3" Spacing) (See Note 10) | SGT (25:1 Straight Taper) g 10. A minimum 25 length of MBGF will be required.
"‘:_,é (See note 9) ! I (See note 1) §
o
C 4
w o -
ac \ MBGF length of need (L) - MBGF Trans (Non-Sym) payment
bl - >
] (Two or more Ianes 2 Non-Symmetr ical
Eé Begin or end in each cli:ecﬂon) '§ Transition Rail |
Fo structure 2 |
- ) 2'- 64", 2'- 6"
52 /
hd 1/ n
oL 7 Va
co * DA'!' a—, BN A I S
g L ITerm|n<:|lI © 2. 0" T JE—— AR = = |
gx |9:_4 |/2--| 3 See GF (31)DAT for minimum MBGF required. 3 yp- HIHE
°3 & (see note T See GF (31) standard L R iy HEEg
T ] B B [—3 Front slope ee standar L] L
ve '—|—'7/| N breck\ for post types. < 2 >
o a
cC v
og Check for horizontal Downstreom Bridge\—Fron+ Slope I
:8 clearance protection End (See Detail A) Break MULTILANE UNDIVIDED (RURAL) HIGHWAYS
- (See General Notes 4,5 & 6) —~L P
£§ Edge of shoulder Direction of Traffic
F _ L or widened crown.
E:@ §$§ NgT?:ro'l lements shal |
< 0 -
335y w5 Front Slope o End of TYPICAL CROSS SECTION be lopped. in the direction
nee o> w Break rdge Rai // AT MBGF of adjacent traffic.
(=N ————
1 == i =
oL 1 i f B___ A il ! R 8 f il il g il ! il f f 8 8 A R 8 nnnnn\iﬁ——\ DETAIL A
-0 T ']
o . . P . MBGF Transition _
§3 SGT (25:1 Straight Taper) _! MBGF (6 3" Spacing) (See Note 10) 1/' _! ‘/, Showing Downstream Rail Attachment
LE (See note 1) (See note 9)
2@
MBGF length of need (L) ‘/,
- © Design
§ - Begin or end 3 Divis%on
° ONE WAY TRAFFIC esg-l-lruco-ruree I Texas Department of Transportation Standard
3 (Any number of Ianes)
o> - MBGF length of need (L) /,
- BRIDGE END DETAILS
- 0 ')
0o : H o3 i MBGF Transition
82 SGT (25 I(SSe'reriﬁr: I'I;cper) | MBGF (6'- 3" Spacing) (See Note 10) A | A (METAL BEAM GUARD FENCE
5 ¢ | | | (seeTnote 9 APPLICATIONS TO RIGID RAILS)
= ! 1} 3] 8 3] g 8 g 8 8 g g 8 g 8 g8 g BL——J
bgm=—T 0§ & 0§ °© / \\\ BED-14
+ II); =
5(83 Z
4 ONE WAY TRAFFIC \ End of Fite: bedi4.dgn o TXDOT _[ox: M [ow BD/VP_[oxsCoL
v [0 Front Slope Bridge Rail :
Of>a g
- Break (©71xD0T: December 2011 conT [secT 08 HIGHWAY
REVISIONS
g heviseo aviL 2014 6457 33 001 145, ETC.
- [SEE (MEWO 0a14) DIST COUNTY SHEET NO.
ac HOU MONTGOMERY 48
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g Toenail with one 18" min
g 16d Galv. nail to 6 *—'I 12" (Typ) 1" %1 Yy 125"
[ 6"x 8"x 14" Treated Do not use prevent block rotation -T- 45" 45" Slotted Holes Vgu alsgn on
5 lock - . 2 %72 2" 4Ya" 4Va" 2
"Oé Hood Bloe 8" g:::::m Bolt - ~ Guard P I i I
R |‘_' Head and P | IR U, i
g Zﬁosfsuaz‘zraniefid Rail Element z T et o I ~ I | ~ 5" Button Head
a Nut & 1 %"0.D. < - 6 \ = | ,—|—|I ! 70;;“ oBoDH' v‘:’a'::erm and
2 \rf‘lg::e; )(Se;/sﬁ f;e[l;l'egal ~ + . . \— P [} &ll | II&) | (Se4e General Note 3)
. 1Q. = = =
z hole in post & block. & 9" (Min.) & ~J Wood Block 1" 9" VY2 ! |
S 5 3 Fill Depth N—Steel Post ¥ (Typ) (Typ) < :: :: < birecti .
L Front slope Nl o~ e <] 3/ - | irection o
€ break o ) : /9%9— Steel post connection to culvert o] 1d I - .
= varies ] S slab (use when there is less than cijl | I Adjacent Troffic
8 |‘W’ - 8 L AL %x 10°% 6" 43" cover over culvert siab) w ool
E3 - S X X IS —
- I ] 2 ‘gg { 1 \la / (ASTM A36)PIate
b o—
o 4 I AL 8 ~ %" Button Head
a I I § a N_ W6 X 9.0 or gT;;er* § Vadio. hot Splice Bolts and Nuts
é | | = 5 W6 x 8.5 "‘; 74°dia. holes % Post (s) moy require field (See General Note 3)
I I e T AL 34" dia. (ASTM A307) Bolts w/Washers modifications to ensure
2 | K B % Bolt' length - siab+ 2" Field Ya"x 6"x 8" (ASTM A36) proper guordrail height.
o Eoge of snoutder = nlo© N WOOD BLOCK TO RECTANGULAR WOOD BLOCK TO Fecessory To oleor weld. Tns! ottom Plote RAIL SPLICE DETAIL
- or widened crown. Direction of bolt
i I I ~ M M placement is upward. *Low FILL CULVERT POST
g | |
© Permissible square punching FOR USE ON NON-BRIDGE CLASS CULVERTS ONLY
'S I I guide hole, %" max. (Typ.) GENERAL NOTES
| | M, 13°- 6 "
» n . . . . 2 1. The type of post (round wood post, rectangular wood post, or steel post)
€ - big NoTe e e e e madtware o /7 o - 3 o - 3..‘/\ o Ve will be shown elsewhere in the plans, The exact position of MBGF shall be
2 WOOD BLOCK TO : f/— } A | shown elsewhere in the plans or as directed by the Engineer. Steel posts
5 —_— |/ m | i | to be galvanized in accordonce with Item 445, “Galvanizing."
H TYPICAL POST ROUND WOOD POST $ 7P | o o], . .
2 g . A 2. Rail element shall meet the requirements of [tem 540, "Metal Beam Guard
€ 2%, x 1% Siotted — E - — P —- o2 s Fence" except as modified on the plans. The Contractor may furnish rail
Holes (Typical) o fl ' c!: | | = & elements of 12 'Y, or 25 foot nominal lengths.
] : ©
b d’.. — [P 3. Button head "post” bolts (ASTM A307) shall be of sufficient length to extend
M Vo'l | 2" through the full thickness of the nut (ASTM A563) and Type A (1 ¥" 0.D.)washer
Ya"x 2 2" Slotted and not more than 1" beyond it. Button head "splice" bolts (ASTM A307) are

%" 1 Y4" (or 2" long at triple rail [l ) with a %" le r
ELEVATION 12 Yo" (NOM.) W-BEAM SECTION réu’r x(ASTﬁ A5€3).2 ong a iple rail splices) wi a %" double recessed

25 foot sections may also be supplied (See General Note 2)

Holes (Typical)

4, Fittings (bolts, nuts, and washers) shall be galvanized in accordance with
Item 445, "Galvanizing." Fittings shall be subsidiary to the bid item.

MBGF length of need (L) /\/
| * ¥ Terminal Anchor Section (TAS) 6 -3 | 6 -3 | 6 3" | 6 -3" | 5. Crown shall be widened to accommodate the Metal Beam Guard Fence.
25 | | | | | 6. The lateral approach to the guard fence, shall have a slope rate of not more
1 1 Ll 1 1 | than 1V:10H.
|| || || || || $ 7. Unless otherwise shown in the plans, guard fence placed in the vicinity of curbs
= <77 { shall be positioned so that the face of curb is locoted directly below or behind
E\ N_ cround Line Post Bolt Length the face of the block. Rail placed over curbs shall be installed so that the post
Tgrmigol Anchgr Direction of os vgr'ese 9 bolt is located opproximately 21 inches above the gutter pon or roadway surface.
(See Options Below) n " I
* % TERMINAL ANCHOR SECTION (TAS) Adjocent Troffic Splice Bolt Length 8. If solid rock is encountered within O to 18" of the finished grade, drill g 22"
Terminal onchor sections are only for downstreom use, when e or 2" gltlz. hoéi" g4; n:r\r:o ‘rhekrociﬂ;, oq_gru | Ik'r\yo 12" d|<1J_. fgog-rl'ro ?g?kdoy?qlop?équ_
' ' . B oles into the rock. solid rock is encountered below ri a ia.
located outside the horizontal clearonce area of opposing traffic, hole,' 12" into the rock or to the standard embedment depth, whicﬁever is less.
Oval Shoulder :]]]Il]]]] ]% Any excess post length, after meeting these depths, may be field cut to ensure
Button Head proper guardrail mounting height. Backfill with a cohesionless material.
Provide 4 odditional %" holes in )
end of terminal roil section W-Beom with 9. Posts shall not be set in concrete, of any depth.
staondard splice BUTTON HEAD BOLT

connection

10. Special fabrication will be required at installations having a curvature of

Post and Splice Bolts less than 150 ft. radius.
(See General Note 3)

8 ~ %"x 2" hex bolts with nut
ond 1 ¥"x 3"x ¥ " plate washer.

%" Holes
Top of \\7o°

R 10" x V3" x 15 V5"

11. The terminal anchor section (TAS) post shall be set in Class A concrete
(unless otherwise shown in the plans) in accordance with [tem 421, "Hydraulic
Cement Concrete." Concrete shall be subsidiary to the bid item requiring
construction of the terminal anchor section (TAS). Terminal anchor post to

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

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

o Py q" . . . .« _ e
Finished - " "
’
x she Mox.T be galvanized in aoccordance with Item 445 Galvanizing.
= Grade S/ Connector,
< Max. Top of o o S€€ detail) 12, Unless otherwise shown in_the plans, a composite material post and/or
2 \ - oo Finished e block that meets the requirements of DMS-7210, "Composite Material Posts
3 174 22 Grade iS00 and Blocks for Metal Beam Guard Fence" may be substituted for posts
L 6"x % "x 6" min. : S0 0 _/_J\_ NE-S and/or blocks of similar dimensions. The Construction Division, TxDOT
x 16 ¥4" bent to 70° ME S W8 x 18 - 4 ~1" Dia. M N maintains a Material Producer List (MPL) for producers of materials
or 2R s 6" % "x16 %" w8 x 18 - NS (2'-4" min) Holes for %" x 2" o Note: Terminal Connector to be conforming to DMS-7210. Only producers on the MPL can furnish composite
welded to 70° or 12* T (27-47 min) ﬂ o Hex Bol+s with Nut and used with terminal anchor material posts and/or blocks.
x % "x 16 ¥4* plate _— 1 %" 0.D. Washer. 106 post options 2.
bent 10 70° erion i o [ ONLY FOR USE IN MAINTENANCE REPAIRS OR
—_— ) —
Note: This anchor post requires four additional %" holes Note: This anchor post requires the use of the 10 Qo T 5 —®—®—| Iu HIGHLY CONSTRAINED SITE CONDITIONS.
(shop or field) in the rail member with eight %" hex N : " o ol :
bolts with nut ond plote washer. ;z:mégglwz::::cmr with four 7" hex bolts with 26" ® Desi
. Q esign
" Division
7! .
TERMINAL ANCHOR POST OPTIONS : cection °f\ 4 ~1" Dia. /a l Texas Department of Transportation Standard
(See General Note 11} D‘::-.no\ roi Holes 8 ~29/32.. x 1 Vg
Terminal rermindl Lo aY%"| aVe" Slotted Holes
/_Anchor Post Notes! -\ ~~ Anchor Post —— (See Note 3
Either concrete anchor may be used T T R : v T for hordware)
with either post option above. n n = CT’ ‘? ME TAL BEAM GUARD F ENCE
18" dia. round No construction joint is ol lowed I} I} —30" square x :I — oo
by 5'- 0" deep in the concrete anchor. 5 n n / 2'- 4" deep : — I_E\'—’ 1
5 or 16" squore Terminal rail may be bolted to ) I I or 36" dio. X ! — & & —
. by 5°- 0 post and in twist position prior A I I round (min.) ~ | ] MBGF - l 9
. Deep Anchor to placing concrete anchor. ~ " | by 2'- 4~ - —>— o—
" 1f concrete anchor is precast < -* Deep Anchor I I
' o
the area should be compacted T . \_
as directed by the Engineer, “’I ot 2 Yo 'x Yo" FILE:  mbgf19.dgn on: TxDOT [k kM [ow: BD [cx: vp
when placed in the field. 4 l TERMINAL CONNECTOR Slotted Hole @TxDOT NOVEMBER 2019 CONT |sECT 408 HIGHWAY
REVISIONS
o e Place foce of post - . 6457] 33 001 145, ETC.
e TERMINAL CONCRETE ANCHOR OPTIONS approx. on ¢ of anchor For connaga_on hardware to concrete rails, oisT COUNTY SHEET NO.
= see the tronsition standards.
gu. (See General Note 11) T HOU| MONTGOMERY 49
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Toenail with one 6"
16d Galv. nail to A‘\»y ~

r_ A_ Roadway _/VA
or
(CRT) POST DETAIL Driveway
CONTROLLED RELEASE TERMINAL POST PLAN VIEW
Two or more wood CRT post(s) are required at any radius SHOWING TYPICAL RADIUS

installation located gt intersecting roadways or driveways. The required radius is shown elsewhere on the plans.

w .
> w
w v
QD
w
= w
<= . "
- prevent block rotation 12Y% GENERAL NOTES
3§ . 2 4Var aVa" 2
Qu u 1. The type of (CRT) post (round wood post, or rectangular wood post) will
o . o] . PR
g2 RN a I 1 ~ %" Button Head be shown elsewhere in the plans. The exact position of MBGF shall be
a= =I T L i — m Post Bolt with Nut and shown elsewhere in the plans or as directed by the Engineer.
z3 15 o - S t t 1 ¥"0.D. Washer.
<zt§ .l-l..x*? S ; | g (SZ4e General Note 3) 2. Steel posts are not permitted ot CRT post positions.
x o 0 |
Eﬂ ,’"p‘ g \ 6” : 3. Rail element shall meet the requirements of Item 540, "Metal Beaom Guard
52 7" Dia x 6'- 3"Lg. CRT " Direction of Fence" except as modified on the plaons. The Contractor may furnish rail
83 2 Post w/2 Y»" Dia. e ! > I I elements of 12/ or 25 foot nominal lengths.
23 2 o]} ToR - I
e 6"x 8"x 6°Lg. CRT 3 < Holes. - Adjacent Troffic
- Pont w3 S D e | T . P! "D | 4. Button head "post’ bolts (ASTM A307T) shall be of sufficient length to extend
@O Holes 2 : . (N WF'”'Shed ! through the full thickness of +he nut (ASTM A563) and Type A (1 ¥" 0.D.)washer
gy : ™ | | Grade & and not more than 1" beyond i+. Button head "splice"” bolts (ASTM A307) are
g3 ! I ¢ 8 ~ %" Button Head %" x 1 Ya" (or 2" long at triple rail splices) with a %" double recessed

n Finished © 1 Splice Bolts and Nuts nut (ASTM A563).
g ) WOOD BLOCK TO o+
- W— Grade B —_— (See General Note 3)
25 R | ROUND WOOD (CRT) POST L 5. Fittings (bolts, nuts, and washers) shall be galvanized in accordance with
cuw %k o . Showing the required Item 445, "Galvanizing."” Fittings shall be subsidiary to the bid item.

o regkowgy holes in 2, Dia. holes. RA P TA
£S e;]TT?rb(CRT)_ Ds:s; *ype'” | & T IL SPLICE DETAIL 6. Crown shall be widened to accommodate the Metal Beam Guard Fence.

2 : sha e oriented paralle
S 1 to tangent of curve (See o) 7 T
S . he lateral approoch to the guard fence, shall have a slope raote of not more
s \\/‘\4\‘/‘\ CRT Post Detail) MBGF or MBGF Y then VT o 9 ’
zg WOOD BLOCK TO RECTANGULAR Transition
zZ3 L UL . . . [
e 8. Unless otherwise shown in the plaons, guard fence placed in the vicinity of curbs
P WOOD (CRT) POST o) shall be positioned so that the face of curb is located directly below or behind
:§ Showing the required the face of the block. Rail placed over curbs shall be installed so that the post
Z0 31," Dia. holes. bolt is located approximately 21 inches above the gutter pan or roadway surface.

[
S 10 . . . . “ . . . “
h ] n GF or 9. If solid rock is encountered wn1'h|n_0 to 18" of -!-he finished grade, drill a 22
<8 6"x 8"x 14" Treated Do not use 558FM$mnsH;°n dia. hole, 24" into the rock, or drill two 12" dia. front to back over lapping
w® Wood Block Washer “ begin MBGF (SR) holes, 24" into the rock. If solid rock is encountered below 18",drill a 12" dia.
2e " between Bol+t See Rai | hole, 12" into the rock or to the standard embedment depth, whichever is less.
Ca 8 Head and Splice Detail Any excess post length, after meeting these depths, may be field cut to ensure

o . |-—> . . A - A - . .
E:tg 'Zg -rBLIIBHI(?rn H_e-rohd N Rail Element // > proper guardrail mounting height. Backfill with a cohesionless material.

z ost Bolt wi \ . .
%5 uz;hgrl(sz/‘e"%e%erm : R I ) (See General Note 10) 10. Guardrail posts shall not be set in concrete, of any depth.
Eﬂ Note 3). %" Dia. F=F = s 11. Special rail fabrication will be required at installations having a curvature of
zZz hole in post & block. B 2 less than 150 ft. radius. The required radius shall be shown on the plans.
o R o 7}
Zs N + , " 12. The terminal anchor section (TAS) post shall be set in Class A concrete

N CRT Post d at 6'- 3 i i i
wz varies P4 osTs spaced an (unless otherwise shown in the plans) in accordance with Item 421, "Hydraulic
%2 I‘—’ " o x (See CRT Post Detail) Cement Concrete." Concrete shall be subsidiary to the bid item requiring
=4 2°-0" Typ A = g construction of the terminal anchor section (TAS). Terminal anchor post to
3

Ty : 5 S Standard MBGF Posts be galvanized in accordance with Item 445, "Galvanizing."

F - 0

=] = .

© ! [ 8 = > B 13. Unless otherwise shown in the plans, o composite material post and/or

/ \ See Rail . i .

w 2 Y," Dia. holes | | ] ' /_ Spiice Detail block that meets the requirements of 9MS_72]0' "Composite Material Posts

- (required w/7" Dia. 1 o ] P ond Blocks for Metal Beam Guord Fence" may be substituted for posts

5 round post) are to be [ R c — 7 ) and/or blocks of similar dimensions. The Construction Division, TxDOT

u oriented parallel | | ) 3 N , maintains o Material Producer List (MPL) for producers of materials

r to tan - @ ~=-- conforming to DMS-7210. Only producers on the MPL caon furnish composite

- gent of curve : : = moterial posts and/or blocks

a I I - . *

= | | " Begin Payment

b | | . for MBGF

8 Lo ® End MBGF (SR)

o

v 1 1

[:3

o

z

w

w

=

=1

w

w

<

=

o

o

x

-

THE USE OF THIS STANDARD [S GOVERNED BY THE

DISCLAIMER:

"DRIVEWAY" TERMINAL ANCHOR SECTION

Only for use within driveway locations, where a stondard
Driveway (TAS) (EA.) Standard MBGF (FT.) (TAS) Terminal Anchor Section can not be installed.

ONLY FOR USE IN MAINTENANCE REPAIRS OR
HIGHLY CONSTRAINED SITE CONDITIONS.

6'- 0" 6 - 3" 6 - 3"
| i /\ - Finished
- T

|
I
, Grade w2 N
' X ! n ,/ VZ 2 Ya 1 I/z
© TN 7 6 %"

) ¥ N ,§® Design
Divis%on
2 2 Y Ve = I Texas Department of Transportation Standard
== | _/ TRT—— 5,
. - I
o I: Finished |: 1. . . b
! A, Grade ' T R F
- (3°- 0") (W8 x 18) Anchor Post, \/ -“‘%\5 ME AL BEAM GUA D ENCE
| p | set 18" into concrete footing. Stots Ug'x 1" (SHORT RADIUS)
18"dia. ELEVATION LAYOUT PLATE WASHER FOR METAL BEAM Plate Washer
min. GENERAL NOTES (Galvanized after fabrication) 2" x 6 " x Y

MBGF (SR) -19

1. The "Driveway" Terminal Anchor Section is ONLY to be used

within driveway locations, where the ROW is |imited and W8 x 18 %" x 2" Anchor Bolts
a standard 25 ft. (TAS) Terminal Anchor Section, is too long. (3'°- 0™ with 1 ¥" 0.D.washer FCSE: mbgfsr19. dgn on: TxDOT [k kM [ow: BD [ox: vp
: . and hex nut RAIL ADAPTER TxDOT NOVEMBER 2019 CONT [SECT 408 HIGHWAY
2. Terminal anchor post shall be set in Class A concrete. _—
- . T ANCHOR POST Rail - 10 gauge REVISIONS 6457| 33 001 145, ETC.
i 3. All steel Sh?-li-rl1 t[;i goll‘zgngdlcffer fabrication in (Galvanized after fabrication) orsT COUNTY SHEET NO.
o " nizing. "
== accordonce wi em , alvanizing HOUI MONTGOMERY 50
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4 ~ 1" Dia. Holes Type IT Joint Connection
with 4 ~ #5 Gr.60 Galv. Curb 1 ~ #5 Gr.60 Galv. .hested)
Rebar Stakes 18" Long

S Thr ie-Beam
Thrie-Beam Transition

Rebar 18" Long

3"

concrete rails that extend
beyond the faoce of the curb
and/or guardrail transition

Contact the Design Division for drainage cut options needed within the
curb section of the transition.

o /
| Curb height

1
1
1
1
1
, | taper to 4" max.
1
1
1
1

w

>

w

[=]

w

<

2 i [ 10N s

& | I I \ ! T - L T T

g 4" 4'- 5" 17-"10" 4:- 2"

> (5) %" dia. heavy hex head bolts Precast Curb R —_

2 (ASTM A325 or A449) Hole Locations I——» o.r$c+1.$ of

g (10) 1 ¥" 0.D. washer under each (4-1" Dio.Holes) TYPICAL PLAN VIEW raftic End poyment for Metal Beom GUGrd

rd n It h t. . " P .

5 (5) ;x.. bc?io :::v on:e:unu-rs 18'- 9" Metal Beam Guard Fence Traonsition (EA) " Fence Transition. Begin payment

=] 8 ' y fogn ta- for Metal Beam Guard Fence.

8 (ASTM A194 or A563) 6’ -3" Thrie-Beam

x | Tronsition to W-Beam (See MBGF Standard Sheet)

> te- X

. Th:éecgﬁgr:eggngﬁciTor 1/, " 1 5 Spoces ot 18 %" 3 Spaces 3'-1//5" W6 x B.5

Iél 74 ') 7'-0" Long Post (All Types) 6'-0" Long Post (All Types) 6'-3" | W VN N

= 12"| (See General Note 3) B C— ! WOOD BLOCK TO RECTANGULAR WOOD POST WOOD BLOCK TO

z . ‘ [ l STEEL POST

2 MBGF : =z a I N GENERAL NOTES

o o © - ¥ } VeVt W a9

* ¢— — - JE— :.a_.o_: I — — S N — - 7 1. Concrete curb may be cast-in-place or precast as shown on this sheet.
z = e — = Min > When used in conjunction with thrie-beam guard fence transitions, curb
< o : >R SRR 1" -10" Oiq shall be Type I1 (Typically 5 ¥" height above surface; See CCCG

& - [ [ ] - 1'-9 V" WOOD BLOCK TO standard sheet) unless otherwise shown in the plans. If other curb
> - o ! ] - Kr —_— e - heights are shown in the plans in conjunction with the transition, the
=2 I — P — V7R ROUND WOOD POST curb height may be from 4" +o 8" with o relotively vertical face.
= [ Il / - Concrete curb shall be continuous to the seventh post.

Z I o 1o

= I |

(o]

=z

|

I - 1

Chamfer required on o
N

|

|

|

|

,________
L - -

I i

nut. (See Section C-C)

5. Unless otherwise shown in the plans, transitions shall be placed

2 4-%5 Gr.60 Galv. at ferminal point zgi::egu?fc_"l’gl' 2. The type of post (round wood, rectangular wood or steel) will be shown
Q Rebar 18" Long ) if necessary. ot hext post. elsewhere in the plans.
W Type Il Curb : | : : : : : : : LdJ LJ 3. The post length shall be marked on all 7°- 0" long posts by the
by Joint Connection - C—— Manufacturer. The mark shall be located within the top 1 ft. region
Q (See precast curb note) L - L L L L of the post, at least %" in height, and visible after installation.
< p A—=— . .
o . . AN . . Wooden posts shall be marked with a brond, ond steel posts with a
o Concrete curb Type Il subsidiaory to "Metal Beam Guordfence Traonsitions". If no If shown elsewhere in the plans, additional curb stenci| before galvonizing.
Q2 additional curb is indicated beyond the transition, then any curb height greater underneath guardrail will be paid for by the I|inear foot.
= than 4" will be tapered down beginning ot the last 7 ft post to g maximum height 4. Rail element shall meet the requirements of Item 540, "Metal Beam
u of 4" at the first 6 ft post. Guard Fence" except as modified on the plans. The thrie-beam terminal
w
z TYPICAL ELEVATION VIEW 6 -3 connector and the thrie-beam transition to w-beam shall be of the
g 4 T | 3 | same material, but shall not be less than 10 gauge.
w 13%“
v o|® 2 ~12'-6" Long I 5 ! Contractor shall verify that the locotions of bolt holes match those
P! =13 Thrie-Beam (12 Gauge) 1~ % Top button head | in the thrie- terminal + ior to orderi terial
x 3 rie-Beam auge | post bolt with washer and in e rie-beam terminal connector prior to ordering materials.
=
: | |
2" |

%" x 1 Vg {Nested)
Slotted Holes \

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

W _z_l EVATRA with the block face in front of or directly above the curb face.
z |<—L|<—-]
ES -+—' . -+ i 6. Install terminal connector with (12) rectangular guardrail plate washers:
a S lo | = (FWR03) and (12) %" X 2" button head splice bolts with recessed nuts.
w o ™
E NS i &2 -i— 7. Button head "post bolts & nuts" shall meet the requirements of (ASTM A307),
> o ™ ° < © z and shal |l be of sufficient length to extend through the full thickness of
3 N =2 N T % the nut and 3" washer (FWC16a) and not more than 1" beyond it. Trim
n 5 ”, — 5 1 s s remaining bolt length to meet required length.
- —| = o 4 <
g " _ii . i ) ) 8. Fittings (bolts, nuts, and washers) shall be galvanized in accordance
3 _’ _I 8~ %" x 1 V4" with Item 445, "Galvanizing". Fittings shall be subsidiary fto the bid item.
z ~ /"X 4
=< Ya'x 2 Voo Ya'x 2 '2" Button head splice bolts H Pti
* Term?nol_/ Slotted Holes Slotted Holes 12 ~ %" Dia. x 2" u (See MBGF SPMndard) 9. Crown shall be widened to accommodate transitions.
4 Connector ?g:goge::,?glsﬁélrge7?°|+s THRIE-BEAM TRANSITION 10. If solid rock is encountered. See the MBGF standard sheet for the proper
3 (10 Gauge) THRIE-BEAM TERMINAL CONNECTION TO W-BEAM (10 Gauge) instal lation guidance.
1 TH .
yo {See General No+es_6 & 7 for required horavare) Only top post bolt required 11. Posts shall not be set in concrete.
—w = . .
<v M at this post location. Bottom
5- J_ bolt requires field drilling 12. Unless otherwise shown in the plans, a composite material post and/or block
Ny . 5 "Button head pos+t 2R 2 and is optional. . that meets the requirements of DMS-7210, "Composite Material Posts and Blocks
6 8 p * * P PP v, . .
ox bolts with 1 %" 0.D. 4 T 2'-6 |” 2" for Metal Beam Guard Fence" may be substituted for posts and/or blocks of
washer and nut. %" Dia. I I =2 - " similar dimensions. The Construction Division, TxDOT, maintains a Material
asher and %" Dia. L. | | it 2 (Termina! Connectord| *2" | " ! T
hole in post and block. 9 [ 9 [ . © | - Producer List (MPL) for producers of materials conforming to DMS-7210.
—i“ | I - /_,_\ Only producers on the MPL can furnish composite material posts and/or blocks,
# 2~#3 Rebor (with 1 Y3"end IEEE EEEEE N ol o 2 ol = 3
" cover) Required with R ™ = =
] 2 precast curb. Type 11 o~ 1_i_i_2> ONLY FOR USE [N MAINTENANCE REPAIRS,
—_ _Tyg _ = Curb Qlm i o o —
| \\.,._\ 2o J —— Direction of Troffic = -
< + S ‘o R : % esign
= | . —~— | N V7 5 A 5 i Division
: I"—" Add when gutter is | I bt I ' | | ' < I Texas Department of Transportation Standard
© used in approaching | ° | | © © I I
I pavement section. I = v | ol
. il | 7] | 1 1
| o s N _ = METAL BEAM GUARD FENCE
’\/——I ' | I ¥ PN CONNECTION TO CONCRETE BRIDGE
[ I : o I <
24 L 5 T8 L — RAIL AND TRAFFIC BARRIERS TRANSITION
| ~|< .
COSIH’_E,OL! OEU£ECOS+ | ' ! ' | | (5) %" dio. heavy hex bolts, length will vary depending on width of concrete rail, (THRIE'BEAM TRANSI T ION)
FRECAST CURBTT T P T with | I I I | | leave 1" of bolt length past the %" hex nut. Trim as required.
i Type recas urb secured wi I N P . .
4-%5 Gr.60 Galv. Rebor stakes 18" long. The 12'- 2° | : _ See General Notes: 6 & 7 for additional connection details. MBGF (TR) -1 9
section of curb may be cast in two sections. SECTION B-B SECTION C-C
; .l g I . mbgftrio, TXDOT KM 3
Section % 8o e ] BRIDGE APPROACH - UPSTREAM: THE NESTED RAIL LAPS OVER THE TERMINAL CONNECTOR. o e LA [ow - [ow 80 m':w“;
Section 6'- 6" long with the last 3'- 6 - PLATE WASHER | PLATE WASHERS ARE INSTALLED UNDER THE SPLICE NUTS AGAINST INSIDE OF CONNECTOR. X CONT | sk
of curb tapered to a 4" height. SECTION A-A REVISIONS 6457] 33 001 | 45. ETC
L8| the voint comnection is two 9* long 1" dia female TRANSITION SECTIONS INSTRUCTIONS | BRIDGE EXIT - DOWNSTREAM: THE TERMINAL CONNECTOR LAPS OVER THE NESTED RAIL. E1C.
=21 ends connected with 1~85 Gr. 60 Galv.Rebar 18" lon PLATE WASHERS ARE INSTALLED UNDER THE BOLT HEAD AGAINST OUTSIDE OF CONNECTOR. oisT counTY SHEET NO.
= ~ . . 9.
ouw HOU| MONTGOMERY 51
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w .
> w
w v
QD
w
Py . GENERAL NOTES
ég (Nested) W-Beam &?éggnhe) This section of MBGF _—
(12 Go.) shal |l ".1°+Ch the gauge of 1. The type of post (round wood post, rectangulor wood post, or steel
L th t f MBGF : Pt
S € adjacent run o . post) will be shown elsewhere in the plans. The exact position of
2o 9 9 9 9 9 transitions shall be shown elsewhere in the plans or as directed by
S5z the Engineer.
a—
o
%é N { 2. Rail element shall meet the requirements of I[tem 540, "Metal Beam
x & ’ Guard Fence" except as modified on the plans.
[e]
:ﬁ f 3. Button head "post” bolts (ASTM A307) shall be of sufficient length to
g . Center line TYPICAL PLAN VIEW extend through the full thickness of the nut and Type A 1 ¥" 0.D. washer
X3 Terminal of Splice and not more than 1" beyond it. Button head "splice” bolts (ASTM A307)
:2 Connector _ are 3" x 2"(at triple rail splices) with %" double recessed nuts (ASTM A563).
™S irecti f Traffi .
ww Direction of Troffic 4. Fittings (bolts, nuts, and washers) shall be galvanized in accordance with
5 . " izing." Fittings shall be subsidiary to the bid item
I3 + | End payment for Metal Beom Guard I+em_44'15, Gclvcmzur_mg al |
:E Cg? g;l ;ége I‘/ Fence Transition. Begin payment requiring construction of the tronsition.
- | for Metal Beam Guard Fence. . . .
oy c to Brigee Roil ﬁ_ | (See MBGF Standard Sheet) 5. Crown will be widened to accommodate transitions.
= oncrete Br e Ra ‘- 6" . . H H
"E or Concre+e|TEoffi<l: i 12 6" (MBGF) (12 Ga.) (Nested) (EA.) | 6. If solid rock is encountered. See the MBGF standard sheet for the proper
z38 H instal lation guidance.
zo Barrier ins g
<z A R +_zn
% 2 | 3 Spoces 3'-1 ¥z ! 6'-3 | 6'-3 | 7. Posts shall not be set in concrete.
3 -
E: _,| | 8. Unless otherwise shown in the plans, a composite material post and/or
2o | block that meets the requirements of DMS-7210, "Composite Material Posts
U A a [ and Blocks for Metal Beam Guard Fence" may be substituted for posts
=g < S ENE i ) and/or blocks of similar dimensions. The Construction Division, TxDOT,
oZ H—TF%—= CEE = maintains a Material Producer List (MPL) for producers of materials
23 . : : ( " .
[y S == o conforming to DMS-7210. Only producers on the MPL can furnish composite
Ca ! ] moterial posts and/or blocks.
GE :
:'6 I —/ / 7777 - YuSU 9. Refer to MBGF standard sheet for additional details.
[ENe) | [
=k 4 ~ %" Dio. (ASTM A325) - - - A I R _ o
28 hex bolts, nuts and Do - - - 8 ~ % .DIO- x 2" Button head splice .
E‘%‘ washers (ASTM F436). - - - - bolts with double recessed nuts .
o= hex bolts shall be of sufficient - Lo Lo - (See General Note 3). -
= length to extend through the o o o o o o _L
(= full thickness of the rail, 1 1 1 1 (] [
=F washers, and nuts. L L LJ LJ LJ LJ 10 Go _T 3" _@—@_|I"‘i
zs Chamfer required on concrete rails A ~—1 ° 2 -g"
wz that extend beyond the face of the .o
2 guardrail transition. 4 ~ 1" Dia. 7"
M TYPICAL ELEVATION VIEW Holes B~ 1 Yy x2%,"
wZ 414 ay Slotted Holes
-0 T
G
P %" Button head post !
Z O . —_ I
e bolt with nut & washer R —
- — o — ®
§E (See General Note 3). Toenail with one -2 icl)_
wo 16d Galv. nail to ; :
—-a prevent block rotation \—
g2 . Ya"x 2 '2"Long
S5 © Slotted Holes
SH ~ R
38 > TERMINAL CONNECTOR
Twn 5 . . FOR USE WITH MBGF CONNECTIONS TO CONCRETE
-
2L e + Dl I P b BRIDGE RAILS AND TRAFFIC BARRIERS
fsa : i 1P
T i & Jrg
225 © 3 .
nwwo
= 59
= o
" '€
< © 2
o
[\
|
o
o I I N ONLY FOR USE IN MAINTENANCE REPAIRS,
S I I T
o
| | - © Design
s WOOD BLOCK TO RECTANGULAR WOOD BLOCK TO e Design_
SECTION A-A g WOOD POST STEEL POST I Texas Department of Transportation Standard
= - ~ | | NWUUU V2T QL VI
N~
2 METAL BEAM GUARD FENCE
n
D.
7o TRANSITION (TL2)
L] ]
WOooD BLOCK TO (Low Speed Tronsition)
ROUND WOOD POST
MBGF (TL2)-19
FILE:  mbgft1219.dgn on: TXDOT | ck: KM ow: BD ck: VP
9
(©7TxDOT  NOVEMBER 2019 conT [secT 08 HIGHWAY
[ REVISIONS 6457| 33 001 145, ETC.
E I-_I|J DIST COUNTY SHEET NO.
ac HOU| MONTGOMERY 52
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End payment for Metal Beam
Guard Fence Transition.
Begin payment for Metal Beam
Guard Fence. (See MBGF
Standard Sheet)

DATE:
FILE:

WOOD BLOCK TO
ROUND WOOD POST

N

WOOD BLOCK TO
STEEL POST

w .
]
83
4% (Single) W-Beam shall match
E (Nested) W-Beam the gauge of the adjacent run
5,:§ Connects to (12 Ga.) of MBGF.
ou T101 Bridge Rail.
o (See bridge rail
=} sheets)
-
<8 I = J —— I - (
o 4
[e]
“ v
63
3 TYPICAL PLAN VIEW
=1 _
25 Direction of Traffic
gl
33 |
nuy ' 25'- 0" Metal Beam Guard Fence Transition (MBGF(T101)), to T101 Bridge Rail. .“/
EE | This section of MBGF shall |
xx I'12'- 6" Metal Beam Guard Fence (12 Ga.) (Nested) | match the gauge of the adjacent
>0 i run of MBGF. |
zg | |
5o T101 Bridge Rail (See ! 4 spaces at 1'-6 %" 4 Spaces 3'-1 Y5" 6’ -3" .
> 2 bridge rail sheets for [ - % "
= connection details and _,_I. 1%" to ¢ of Splice |
=0 details for this post). II A—— |
ox wv
st Roi |l A A A @ a D, a4 oA =y
o2 G- W T R N - - e 2 )
ZE O o ot = | = B = - | = (
< FRES s 3
£E 2
1
2E <
wo TT77
ee . | o [
o * Post connection may 1o 1o 1o 1o 1o 1o Lo - |
3E be on either side of ¢ I 1o o 8 ~ %"Dig. x 2" button head splice o
- (T101) post web. Bridge Rcil: : : : : : : : : : : : bolts with %" double recessed nuts : :
g3 (See General Note 3).
Z5 Post | v 10 Lo P R 2 I
v 1o 1o 1o o 1o 1o 1o 1o 1o
zZz 1o 1o 1o o 1o 1o 1o 1o 1o
e, LJ LJ LJ LJ LJ LJ LJ LJ L
w o
w =z A ~<—
%2
=Y
T TYPICAL ELEVATION VIEW
wZ
IO
-0
> w
[ =1
z
[=]
£8
W, 5%" Button head post Toenail with one
85 bol+ with nut & washer N 16d Galv. nail to
v (See General Note 3) - prevent block rotation A\§:¥
2 X~
xzZ .
<O
S5 ~ :
Su > =
“g : T 1 O
nZz @ o) .
zo ~ . e MLET .
Eu.% 3 . §:| bt -~
¥°7 8 . e 2
Suw< T S o A
R | | = Q
gug c|> = Q \
—Ix | | w3 R
arF~ | | © .o - N—6" X 8"
'c
[ © 3 )
. o
| | i ° | |
| | N “E-‘ | |
| | [o] | |
Al
| | | |
Lo sl WOOD BLOCK TO RECTANGULAR
— ~_ I WOOD POST
N~
SECTION A-A e
0= - - 7
n Dl.o

GENERAL NOTES

The type of post (round wood post, rectangular wood post, or steel
post) will be shown elsewhere in the plans. The exact position of
transitions shall be shown elsewhere in the plans or as directed by
the Engineer.

Rail element shall meet the requirements of Item 540, "Metal Beam
Guard Fence" except as modified on the plans.
Button head "post" bolts (ASTM A307) shall be of sufficient length to

extend through the full thickness of the nut (ASTM A563) and the Type A
1 ¥" 0.D. washer and not more than 1" beyond i+. Button head “"splice"
bolts (ASTM A307) are %" x 2" (at triple rail splices) with a %" double
recessed nuts (ASTM A563).

Fittings (bolts, nuts, and washers) shall be galvanized in accordance with
Item 445, "Galvanizing." Fittings shall be subsidiary to the bid item
requiring construction of the transition.

Crown will be widened to occommodate transitions.

If solid rock is encountered. See the MBGF standard sheet for proper
instal lation guidance.

Posts shall not be set in concrete.

Unless otherwise shown in the plans, a composite material post and/or
block that meets the requirements of DMS-7210, "Composite Material Posts
and Blocks for Metal Beom Guard Fence" moy be substituted for posts
and/or blocks of similar dimensions. The Construction Division, TxDOT,
maintains a Material Producer List (MPL) for producers of moterials
conforming to DMS-7210. Only producers on the MPL can furnish composite
material posts and/or blocks.

Refer to MBGF Stondard Sheet for additional details.

ONLY FOR USE IN MAINTENANCE REPAIRS,

=t Design
Division
I Texas Department of Transportation Standard

METAL BEAM GUARD FENCE
TRANSITION (T101)

(T101 BRIDGE RAIL)
MBGF (T101)-19

FILe:  mbgft10119. dgn on: TxDOT [k kM [ow: BD [ox: vp
(©7TxDOT NOVEMBER 2019 CoNT [secT 108 HIGHWAY
REVISIONS 6457| 33 001 145, ETC.
DIST COUNTY SHEET NO.
HOU| MONTGOMERY 53
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w .
> w
'é“g Note: See SGT standard sheets for L. , .
e 18" x 18" min. or proper installation and length Minimum 1°-10" beyond . .
£- N X, nin. o of need requirements. guard fence Approx. 5°-0" 50’ Approach Taper of Grading or Mow Strip
:3 1|8 d|c1:r min. posts 5. -10" | |
eaveol R
S veou 3'-6" Typical —_—-\ | |
&o
22
£ @ T B T =] L e
E RVl
% g [ : £,
v} T / [N _r
w
-0 —
odg
as =
x= Edge of - DIRECTION OF E?no: 3 Grading or approved
P + - ;|
55 2 avemen TRAFFIC ~ 35 Mow Strip (1V : 10H or Flatter)
w v =
ar
g}
:g /\/ MBGF or MBGF Transition Approx. 105 feet. Adjust Mow Strip width accordingly when less than a 2 ft. offset is used. (2 ft. offset "option" shown) /\/
ar
ZzZO
—
¥ @
38 GRADING AND MOW STRIP AT GUARDRAIL END TREATMENTS Note: Site Condition(s)
:E Reinforced Concrete Site condHions_moy exis-_r where grading is required
S or Asphaltic Pavement A [ — for the proper installotion of metal guard fence and
o N Approved Post end treatments.
>
[ Mow Strip (See General Note 4)
zx Approach grading or mow strip may be decreased
&Ewn or eliminated. As directed by the Engineer.
a -
=< \
=
o
e ol ~ S GENERAL NOTES
P [ =]
of N E] @ @ @ @ ﬁ 1. This mow strip design is for use with metal beam guard fence,
w© T - T - qguard fence transitions, and guard fence end treatments
oo (See SGT standards for proper SGT installation).
b
oa
=% . 2. Mow strips shall be asphaltic pavement or reinforced concrete
e g 18" x 18" min. or A W-Beam (wire mesh or synthetic fiber), as shown on the plans and will be
25 18" dia. min. Edge of paid for under the pertinent bid item of work. Asphaltic pavement
Em leaveout PLAN Pavement shal | meet the requirements of the item, ond be placed in accordance
e — . R with the pertinent bid item as shown on the plans. Reinforced concrete
Se /N Regular MBGF shown with Mow Strip shal|l be placed in accordance with [+em 432, "Riprap." The use of the
Zy 1 Approved Post . synthetic fiber in lieu of steel reinforcing is aocceptable, provided
g : (o eneral Note 4) Reinforced Concrete the fiber producer is on the Department Material Producer List (MPL),
25 | ﬁ" Agg“?”’”’ Pavement maintained by TxDOT, Construction Division.
wwv . ow rip
(=4 z
T Edge of o 2-Sack grout . The | + behind th + shal | ini Fo7n.
%% Pavement - 3 (See General Note 8) 3 e leaveout behind e post sha be a minimum o
:: \ 9 = Reinforced Concrete - 4. The type of approved post will be shown elsewhere in the plans.
oz - or Asphaltic Pavement §ee the t_jppl icable staondard sheets for additional details and
;% N\ usuo * Mow Strip % T g z?g informat ion.
é: L y , X LA 5. Other curb placement options may be used. Curbs are not considered
8K - ’ - - part of the mow strip and will be paid for under other pertinent
= < I 7 15 bid item.
= | Imin' usual
£ o . / 6. Depth of mow strip will be 4",
oo =N _/ \_
fz_tﬁ K : : * Slope to drain W-Beam Edge of 7. The limits of payment for asphaltic pavement or reinforced concrete
“o ) Pavement will include leaveouts for posts.
n=z I I Fill leaveout with
v | | 2-Sack grout. 8. The leave-outs shall be filled with no more than a 2-sack grout mixture
Eu3 | | (See General Note 8) (1 part cement, 5 parts water, aond 14 parts sond by volume) with a 28-day
gou | | compressive strength of approximately 120 psi or less. Provide grout of a
Zu4 . . A . y .
<n consistency that will flow into and completly fill all voids. Due to auger size,
2°5 | L1 MOW STRIP DETAIL larger leave-out dimensions are acceptable from both an impact performance and
YR Reinf ac N Asonol +i maintenance repair standpoint (Suggested maximum |eave-out of 20"). Payment for
errE SECTION A-A ernrorced Loncrere or Asphaltic furnishing oand placing the grout mixture will be subsidiary to the pay Item of
Pavement Mow Strip with 18" x 18 Fip rap mow strip
Typical or 18" dia. minimum leaveout. '
. Z-Sack grout ONLY FOR USE IN MAINTENANCE REPAIRS.
£ i Reinforced Concrete
' See CCCG . or Asphaltic Pavement §® Design
2-Sack grout | Standard for __— M Stri Division
g - ow P )
- i Curb Types I Texas Department of Transportation Standard
° Reinforced Concrete B ; 2-Sack grout ——
See CCCG K * or Asphaltic Pavement e : 2"
Standard for __ — — Mow Strip N trforced Comcrete e . .
Curb Types - See CCCG p Remforced_Concre're I 7 15 ME TAL BEAM GUARD FENCE
yp ‘ ——
£ or Asphaltic Pavement B ]
Standard for * Mow Strip | ymin ' usua
L] s ] Curd Types — o (MOW STRIP)
| | min | usual 4" | * Siope to drain
| | | 7 15"
| *siope to arain | I“—'l‘—'|mm Gsual CURB OPTION (3) MBGF (MS) -19
|
CURB OPTION (1) I * Slope to drain FIEr mogfms!9. dgn on: TXDOT _ [cs KM [ows TXDOT [ cxs CL
. . . . (©7TxDOT NOVEMBER 2019 CONT [sECT 108 HIGHWAY
. This option will increase the post CURB OPTION (2) REVISIONS 645733 001 |25 ETC
) embedment through out the system. . p p
== Curb shown on top of mow strip oistT CONTY SHEET NO.
ow HOU MONTGOMERY 54
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w o :
Y ) GENERAL NOTES
w v +
20 MK Check for horizontal End of
v » H . .
<2 5 learance protection Bridge Rail L.
o[+ Front Slope e cr.
§':- 2[5 Breok P —\ (See General Notes 4,5 & 6) / // 1. For more detail: See MBGF, SGT, and MBGF Transition standard sheets.
5']§ < [l ~ 2. Quantities of metal beam guard fence (MBGF) at individual bridge ends
2 r . BB B8 5 5 5 5 spppagl 1 4 are shown elsewhere in plans.
xo .
&2 3 | | iti i i ADT) for the current year to determine MBGF
e . : ; MBGF Transition 3. Use average daily traffic ( o e y .
z3 z T 50" SGT (25:1 Stroight Taper) ] length of need in gccordance with the Roadway Design Manual unless otherwise
2 3 (See note 1) (See note 9) specified. Where significant traffic volume growth is anticipated on low
5 & & volume (0-750 ADT) highways, use length determinations for the higher volume
[e]
i MBGF length of need (L) category.

w
F S = ™ 4. MBGF may not be required to shield departure end of bridge unless other
R3 |4 y . . . . . .
~a 5 Begin or end obstacles within the horizontal clearance |imits or opposing traffic indicate
s § structure a MBGF consideration.

o

-
o 4 MBGF length of need (L) NG 5. Terminal anchor sections (TAS) are only for downstream end anchorage use,
33 outside the horizontal clearance area of opposing traffic.

w
N % . MBGF Transition 6. Direct connection of MBGF (at 6'-3" post spacing without transition) to
25 0 ' SCT (25:1 Straight Taper) MBGF_(6'- 3" Spacing) I concrete rail are only for downstream rail connections outside the horizontal

o 50 g o] 1 N f t a
Eé 3 | (See note 1) | | (See note 9) clearance area of opposing traffic. (See Detail A)

o < . . " "
28 v ! — 0 i i i i i i i [} [} B 0 0 HHHUHE Hr——‘ 7. The crown shall be widened to accommodate MBGF. Typically the "front slope
<z T b= ] B B v ¢ ! : | d | \} break should be 2°- 0" from the back of the MBGF post. This applies to new
o — \ \ construction on new alignment or where existing roodway cross section is
2 ‘S gron: Slope to be widened to increase roadway width. This_ does_ not apply +o_ rehab-
= & E rea End of ilitation work where existing roadway crown width is to be retained
5: 3 & Note: g TWO LANE (RURAL) HIGHWAYS Bridge Rail (See Typical Cross Section at MBGF).

4 i ed or . . i
£5 =|o 2?}-m'i'gé,lrez?p?EeZO%'G?esfgﬁgzgz sheets) 8. For restrictive bridge widths: The MBGF_stOL_JId be properly +ron5|+|9n<_ed
oF ¢ = from the existing bridge rail to the adjoining MBGF (See MBGF Transition
N . .
=g ;) Standards). Metal beam guard fence at these bridge location(s) shall be
+

e End of o flared at the rate of 25:1 or flatter, and be of the length necessary to
GZ i i X2 locate the terminal end at the 2 ft."maximum" offset from the shoulder edge.
<5 Bridge Rail Front Slope g by
Eo Break N °© 9. Tronsition length and post spacing will vary depending on the transition type.
co \\ N Transition type will be shown elsewhere in the plans.
(SN =]
= n n [ ]
23 .l—JH gRAAAR A A B A B B A B B B A B A B B B A il i T _
o«a ]

e g
=i MBGF Transition G MBGF (6'- 3" Spacing) | 50° SGT (25:1 Straight Taper) z
I.uﬂ I 3
EE (See note 9) I (See note 1) 2
(&}
Z
Ld DIRECTION OF
wz NG MBGF length of need (L) - Begin MBGF\ ADJACENT TRAFFIC
Xz el P for Payment =
z"—’ﬁ (Two or more lanes _% d= =| = 1-0" Typ.
w3 Begin or end in each cl:ecf ion) 8 2°- 0" Typ. __I
F3 structure [ @ (See note 7)
¥ T.A.S. Option & 25' MBGF flare ot 25:1 See MBGF stondard

- I e Front slope for post types CONCRETE
a .
=2 | I I 8 preax N RAIL
xu 6’ -3" Spacing 25’ Termingl Anchor o
w

B | |
gF /|\\ MBGF length of need TR [ section (T.A.S») | 3 T Z
= / &
N 7 g g I B o Edge of shoulder l Z
2% 2 ¢ g . — 77N\ or widened crown. Terminal Connector
é& Check for hori 1-/I|\ - \ 2'-0" Buried
= Cleoronce peotaction Downstreom Bridge Front Slope Anchor Offset TYPICAL CROSS SECTION A A
n .
) (See General Notes 4,5 & 6) End (See Detail A) Break AT MBGF DETAIL
= - MULTILANE UNDIVIDED (RURAL) HIGHWAYS ALl rail elements snoil
?‘55 e P of adjacent troffic.
— < x (7]
=9 b End of
S5 (o} Front Slope N .
Sgg z 4 Break Bridge Rail //
aF -
L'_DE T . . f | A A i i i i i i i i i B i B A 1A nnnnn\n‘r—\
2 ' . - MBGF Transition
gﬁ 50’ SGT (25:1 Straight Taper) _! MBGF (6'- 3" Spacing) :/’ _!
=3 (See note 1) (See note 9)
55 ONLY FOR USE IN MAINTENANCE REPAIRS.
MBGF length of need (L) ‘/,
= © Design
) - ;’ g,-v,-s‘,-;,nd
g - tion tandare
3 ONE WAY TRAFFIC Beg.n+or end I Texas Department of Transportatio,
8 (Any number of lanes) MBGF length of need (L) structure I S
i = - BRIDGE END DETAIL
2 }1'1 . MBGF Transition (28" METAL BEAM GUARD FENCE
g0 50’ SGT (25:1 Straight Taper) | MBGF (6'- 3" Spacing) ‘/, | l/,
52 | | Seerered | (seenote o) APPLICATIONS TO RIGID RAILS)
O c
o ! ] ] g ] ] g ] ] ] ] ] ] B 0B HEHHHH —
= T RN BED(28) -19
- / \
2|3 End of Bridge Rail FILE:  bed2819.dgn on: TxDOT [k kM [ow: BD [ox: vp
3| ONE WAY TRAFFIC broak ©Tx00T NOVENBER 2019 cot [secr] | woe prrs
G
=l° REVISIONS 6457] 33 001 145, ETC.
W] ~ DIsT COUNTY SHEET NO.
<= HOU| MONTGOMERY 55
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DocuSlgn Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B

GENERAL NOTES
NOTE: STEEL [-BEAM POST W6 X 8.5 (6'-0") PN:533G %" X 10" HGR BOLT PN:3500G LINE AT THE BACK OF POST %2 THRU 8 GENERAL NOTES
& "X8"X14") PN: 40768 s, —l POST(1) & POST(0) I. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE
38 AT (POSTS 2 THRU g o > (6TX8TX14 ° %" HGR NUT PN: 33406 FROM THE CENTERLINE OF POST(T) & POST(0)7 OF THE SYSTEM, CONTACT: TRINITY HIGHWAY AT 1(888)323-6374.
@2 \ - - - o o ANCHOR PADDLE 2525 N. STEMMONS FREEWAY, DALLAS, TX 75207
+ 0
9 r ANGLE STRUT—_ PN: 15204A 6" .
. E 2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE;
s . PN:152020 > SoftStop END TERMINAL, PRODUCT DESCRIPTION ASSEMBLY MANUAL. PN: 6202378
€ | MJ‘H ]f
[T : o - — - - I |
g ! - ‘ ‘ 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER" ON THE
&5 N | POST(8) POST(D) POST(6) POST(S) PoSTLO POST(3) T 8oLt POST (1) POST (0) FRONT FACE OF THE DEVICE PER MANUFACTURER'S RECOMMENDATIONS.
52 | PLAN VIEW / DESTEAE"_ OBJECT MARKER SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.
ez . " _ ANCHOR RAIL TO - POST (2) TRAFFIC F
rs | MASH TEST LEVEL 3 (TL-3) LENGTH OF SoftStop TERMINAL (50'-9 ;™) BEGIN LENGTH OF NEED Ic FLom 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
62 ROADWAY MOW STRIP STANDARD.
5t 1 507-9 /" STANDARD INSTALLATION LENGTH (MASH TL-3 SoftStop) | 5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
g ‘ 37 -1 " 6 -3" 6’ -3" | ITEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
- O 6'/‘"
- | 6. A COMPOSITE MATERIAL BLOCKOUT THAT MEETS THE REQUIREMENTS OF DMS-7210,
%8 FANDAF END PATMENT FOR SCT == —= | MAY BE SUBSTITUTED FOR BLOCKOUTS OF SIMILAR DIMENSIONS. SEE CONSTRUCTION
-0 STANDARD | ANCHOR RAIL WITH SLOTS - (THREADED THRU HEAD) |- =/= DIVISION MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.
.y MBGF ‘ SEE SoftStop MANUAL FOR COMPLETE DETAILS <7 ] g | —
P 7. IF SOLID ROCK IS ENCOUNTERED SEE THE MANUFACTURER’S INSTALLATION M
g ‘ (wD?Li -SLQTGFPITS% . °UT5}35 5)'(-°6T,5 CUTOUT b Sof+Stop FACE AND REFER TO THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE.
©
€3 | 616 MBGF LAPPED IN DIRECTION OF TRAFFIC FLOW SoftStop ANCHOR RAIL (12GA) PN: 15215 \ iEENOGTNE(- 8. POSTS SHALL NOT BE SET IN CONCRETE.
‘-0" DOWNSTREAM W-BEAM GUARDRAIL PN: : .
© 8 i 25'-0 } ‘B ‘A ‘ ‘ 9. IT IS ACCEPTABLE TO INS;ALIﬁDT¥% ?Offsfop IMPACT HEAD PARALLEL TO THE
- Vo - - -~ W oam v _an I " i ANCHOR GRADE LINE OR WITH AN UPWAI LT.
g% Bt 6 -3 | 6" -3 | 6'-3 | 6'-3 | 6 -3 w 6'-3 ‘ 3-8 ‘ - PADDLE
“t | ‘ ‘ | ~PN:15204A 10. DO NOT ATTACH THE Sof+Stop SYSTEM DIRECTLY TO A RIGID BARRIER.
58 \ | - I - | seE moTE:C i - = ancior %alL 1. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE SoftStop SYSTEM
T T - <le - BE CURVED.
« °=° ° = © - © = © J-Og < < EE | PN: 152156
°5 $ < = 0 "k = A 3 T 12. A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD
o ! posT 32" 31 ‘-0 RAIL 25°-0" DO_NOT BOLT SEE FROM ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR
[ / HE LGHT R N6 ] | PN: 152156 AN T ° DES'I'EAEIL@—/ i woTe: ELIMINATED FOR SPECIFIC INSTALLATIONS, IF DIRECTED BY THE ENGINEER.
0o H H
e 007
5t RAIL RAIL B DIA 7 NOTE:A | THE INSTALLATION HEIGHT OF FULLY ASSEMBLED ANCHOR POST WILL
>e HEIGHT 8) %"x 1- Ya" HEIGHT YlelpiNG YILLDING VARY FROM 3-%4" MIN. TO 4" MAX. ABOVE FINISHED GRADE.
[} " i
28 o " PNt 33960 HOLES HOLES NOTE:B | PART PN:5852B RIGHT-SIDE (HIGH INTENSITY REFLECTIVE SHEETING)
N BN: 33600 SEPTH e . : 1GH INTENSITY REFLECTIVE SHEETING)
Dy PN: 33606 DEPTH %" HEX NUTS ' see s PART PN:5851B LEFT-SIDE (HIG
o %" HEX NUTS (TYP 1-8) PN: 33406 = DETAILS” & -1%” NOTE:C | W-BEAM SPLICE LOCATED BETWEEN LINE POST(4)AND LINE POST(5)
+ PN: 33406 . L Ll e ; L PANEL 25°-0" PN:61G
° : — POST (1) ‘ GUARDRAIL
8 o POST (8) POST(T) POST (6) POST (5) POST (4) POST (3) o _P(;)“ST((SZY)TP) 4-9 P SYTP ANCHOR RAIL 25°-0" PN: 152156
o= 4
Go HARDWARE FOR POST(2) THRU POST (8) ELEVATION VIEW g PN: 15000(:¢A PN: 152036 LAP GUARDRAIL IN DIRECTION OF TRAFFIC FLOW.
°5 (1) %"x 10" HGR BOLT PN: 35006 N SYSTEM COVPONENTS
te (1) %" HGR HEX NUT PN: 33406 ANGLE STRUT oy PART | QTY MA]
e () %" x 1 %" ~PN: 152026 POST (0) 6202378 | 1 PRODUCT DESCRIPTION ASSEMBLY MANUAL (LATEST REV.)
= : [DO NOT BOLT] ANEL TO POST(2) ; ;
5.;3 - NOTE: [DO NOT BOLT] ANCHOR RAIL PANEL TO HEX HD BOLT z 6'-5 % 15208 | 1 SoftStop HEAD (SEE MANUAL FOR RIGHT-LEFT APPROACH)
gc [ ALTERNATE BLOCKOUT ‘ PN 33916 PNz 152054 152156 1 SoftStop ANCHOR RAIL (12GA) WITH CUTOUT SLOTS
o+ AL NOTE: " " " - (12GA) (25°- 0")
o | / SEE GENERAL NOTE:6 | 6 x 8" x 14 @ F?Nﬁ 43‘#25(;“% L M ¥ () %" x 1- 5" HEX ANCHOR PLATE WASHER 616 | 1 SoffStop DOWNSTREAM W-BEAM RAIL (126
w o 4" x 7'Y%" x 14" BLOCKOUT (%" HEX NUT i<l  HD BOLT-GR-5 ANCHOR KEEPER " THICK PN:15206G 15205A 1 POST #0 - ANCHOR POST (6'- 5 &™)
25 | BLOCKOUT WOOD HGR HEX NUT [~ PN: 105286 AlCHOR KEERER 1~ ROND WASHER 152036 | 1 POST #1 - (SYTP) (4'- 9 Yp")
& COMPOSITE PN: 40768 PN 33406 (2) % " " F463 PN: 4902G 150006 | 1 POST #2 - (SYTP) (6'- 0")
S'n PN: 152076
T8 | Pu:6TTTE | ; ] ROUPNND 3‘"2A4SOHGERS ) 5336 | 6 POST #3 THRU #8 - I-BEAM (W6 x 8.5) (6'- 0")
2§ \ | AN[::?-IONROTRABI?.LTTO 6" X 8" X 14" DETAIL = (2) %" x 2" HEX _ -~ AN ALTERNATE 4076B | 7 | BLOCKOUT - WOOD (ROUTED) (6" x 8" x 14")
+ 0 - — — " /ﬂi POST (2) BLOCKOUT WOOD SHOWN AT POST (1) | HD BOLT GR-5 s \ BLOCKOUT 67778 7 BLOCKOUT - COMPOSITE (4" x 7 Y," x 14")
T f Vs W-BEAM RAIL 6 X 8" X 14" NEAR GROUND 2| PN 105285G N RSEE oresel T5z0aa | ANCHOR PADDLE
. % o e /BLOCKOUT "o " BEAM §AIL DETAIL = ' CENERAL NOTE: 152076 1 ANCHOR KEEPER PLATE (24 GA)
° "y 10" o
g5 5" HGR NUT 14"\ch POST BOLT . . . . SHOWN AT POST (1) | PLATE WASHER ( /" THICK )
5 Ao 35406 PN: 35006 %" X 10 % X 10 (2) %" ROUND WASHER / 152066 | 1 | ANCHOR PLATE Yo
2 ) N {—HGR POST BOLT _—HGR POST BOLT . 152016 2 ANCHOR POST ANGLE (10" LONG)
8% B SRS Paessoos SN, P 35006 (WIDEY P 32406 152026 | 1| ANGLE STRUT
o= e AN * °
o= N—9%" HGR NUT %" HGR NUT T HARDWARE
) POST 32 PN:3340G  posT 32 PN: 33406 ANCHOR PADDLE 1" NUT PN:3908G SHALL
] . HEIGHT . PN: 15204A (2) %" HEX NUT-, BE SECURELY TIGHTENED 29020 ; T ROUND WASHER F436
e o HEIGHT 31" RAIL 31" RAIL A563 GR. DH AFTER FINAL ASSEMBLY
sa r %’DIAMETER YIELDING HOLES HEIGHT HEIGHT - 2ot BUT NOT DEFORMING THE | 3908G | 1 1" HEAVY HEX NUT A563 GR.DH
¢ & LOCATED IN FLANGES PN: 32456 U
53 [ W-BEAM FLATTENED\ KEEPER PLATE. 37176 2 ¥a" x 2 2" HEX BOLT A325
(4 PLIES) -
o 37016 4 ¥a" ROUND WASHER F436
e POST 17*- Yp" | SEE
2 ° ANGLE STRUT N 37046 | 2 | Ya" HEAVY HEX NUT A563 GR.DH
= . APROXIMATELY CENTERED HEIGHT | s NOTE3 4
£9 \FINISHED : O INLSHED GRADE) \FINISHED \”GNRIASD“EED | PN: 152026 | 33606 | 16 | %" x 1 Yo" W-BEAM RAIL SPLICE BOLTS HGR
€52 GRADE GRADE ofo; T 33406 | 25 | %" W-BEAM RAIL SPLICE NUTS HGR
w 0o v . .
248 o N LA / 35006 7 %" x 10" HGR POST BOLT A307
Zovo0 : % DIA, \
S §.- NP ‘ YIELDING 2 %a* x 2'/327 _;IEX BOLT ’ 33916 1 %" x 1 Ja" HEX HD BOLT A325
Aed 40" Y LINE POST 40" POST (2) -0 ‘ HOLES (TYP) PN:3TITC 4489G | 1 | %" x 9" HEX HD BOLT A325
err 1 (3, 4, 5, (4) 4" FLAT WASHER 43726 4 5" WASHER F436
16, 7% 8) 20" \ (TYP) PN:37016 1052856 | 2 % " x 2 '2" HEX HD BOLT GR-5
Ly (2) 4" HEX NUT 1052866 | 1 % " x 1 /2" HEX HD BOLT GR-5
n “POST(1) GYP) PN: 3704G 6 -1 % SePTH 32406 | 6 | ¥ " ROUND WASHER (WIDE)
: S R 32456 3 % " HEX NUT A563 GR.DH
L s oo _ 3 | (2) ANCHOR 58528 | 1 HIGH INTENSITY REFLECTIVE SHEETING - SEE NOTE:B
ISOMETRIC VIEW SECTION VIEW B-B SECTION VIEW A-A 3 ‘ : POST ANGLE
POST(1 & 2) 6'-0" (W6 X 8.5) 6'-0" (W6 X 8.5) sl PN: 152016 s@ ggs_ig_n
- . TP) I-BEAM POST PN: 150006 POST (1) ivision
W6 X 8.5 [-BEAM POST SHOWING 1-BEAM POST PN: 533G (sy FRONT VIEW .
STANDARD WOOD BLOCKOUT NOTE: |[DO NOT BOLT|ANCHOR RAIL PANEL TO POST(2) 4°-9 14" (W6 X 8.5) ITexas Department of Transportation Standard
(SYTP) I-BEAM POST PN:15203G S L
NOTE: [NO BLOCKOUT | INSTALLED AT POST (1)
NOTE: [NO_BLOCKOUT | INSTALLED AT POST (1) DETAIL (3] TRINITY HIGHWAY
AT POST (0)
5 - 0" 50° APPROACH GRADING
APPROX 5’ -10° | 6'-5 %" (W6 X 15) SOFTSTOP END TERMINAL
STANDARD —*7 I-BEAM POST PN: 15205A
~ " MBGF ! MASH - TL-3
L A g A I - W 2 -0" TRAFF [C FLOW
APPROACH GRADING | ! ? - ]
T / f 2 0" MaAX. (1V:10H OR FLATTER) SGT (1 OS) 31 6
F PAVEMENT . . - A . : : : < MB/VP
EDGE O £ NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN)  Ra1L OFFSET i Ty FILE: 5071053116 o TX00T_Joskw Jowve  Joc:
NOTE: © TxDOT: JULY 2016 CONT |SECT JoB HIGHWAY
THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 6457 33 001 145 ETC.
. IREATMENTS SoftStop END TERMINAL, ITI;?[gOT égéagE$DMngAL - v —
A REPLACE THE PRODUCT DESCR N A .
‘E’E APPROACH GRADING AT GUARDRAIL END HoU MONTGOMERY =
ouw




DocuSign Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B

(SEE GN NOTE 15)
i

ITEM(6)
INNER SIDE SLIDER

(ISS) PANEL FOR RAIL 3 FIELD-SIDE N
(RAIL 3)
i \ i i

NOTE:
RECESSED HEX NUTS FACING
TRAFFIC-SIDE SEE DETA]IL (C)

N\

REFERENCE LINE USED TO INSTALL

LINE POST(9) THRU POST (2) FROM

REFERENCE LINE

R S

STANDARD 31" MBGF
a‘ ol \\ i

\ POST 9 POST 8

POST 6

POST 4 //
| |

POST 2

RAIL 4
NOTES:

No warranty of any

r<44fEND PAYMENT (SGT) BY EACH

1. ITEM () COMPOSITE BLOCKOUTS INSTALLED AT
LINE POST(9) THRU LINE POST(2)
2. DO NOT INSTALL A BLOCKOUT AT LINE POST(1).

RAIL 3

PLAN VIEW

DO NOT BOLT

RAIL TO POST 6

! RAIL 2 J%/
CABLES

1Tem(5)
TRAFFIC SIDE SLIDER
(TSS) PANEL FOR RAIL 2

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

INSTALLATION LENGTH 55'- '/5"

! RAIL 1 !

INSTALL GUARD FENCE RECESSED
HEX NUTS ON TRAFFIC-SIDE

o e |omia

MBGF
RAIL 2 N\

ITEM
GROUNDSTRUT

[NO BLOCKOUT]
AT (POST 1)

[POST 1] OFFSET DISTANCE MEASURED

1.

B

ITEM
CABLE ASSEMBLY .

N

b

TRAFFIC FLOW

DETAIL (C)

~——BEGIN LENGTH OF NEED

ITEM 29

A

MAX-TENSION HEAD
SEE DETAIL (A)

ng Practice Act".

RAIL ‘
HEIGHT

| 6 -3" 6 -3"

49°-8 % "

6 -3"

- Y 6" -3"

ARROWS

RAIL //
iCl

HEIGHT

TxDOT assumes no responsibility for the conversion

|
S -

{‘ ITEM @3 RAIL 3

DETAIL
Pl (1)}

HEAD
HE [GHT

DETAIL

Tr' ( ITEM (3 RAIL 4 H

\;FINISHED
GRADE

POST 9 POST 8

POST 6

TSS PANEL
GALVANIZED

1ITEM ()

The use of this standard is governed by the "Texas Engineer

kind is made by TxDOT for any purpose whatsoever.

TSS PANEL AND RSS PLATE
DETAIL (D)

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

DISCLAIMER:

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

Lo
I S— |

I |
U—D

DETAIL (B)

STANDARD
MBGF

Lg 8 g

)
2% UPPER

RSS PLATE
GALVANIZED

ITEM(8)

INSTALL THE TSS AND RSS
WITH THE ARROWS POINTING
TOWARDS THE MAX-HEAD

LOWER CABLE
(TRAFFIC SIDE)

T EDGE OF PAVEMENTA/
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET [S USED.

CABLE
(BACK SIDE)

(8) X-LITE LINE POST - ITEM (1)

{‘ ITEM (3 RAIL 2 H

POST 5 POST 4

I
“ ITEM (3 RAIL 1 (

\;FINISHED
GRADE

CABLES fiITEM

POST 2 POST 1

ITEM(%)
\ 1-BEA

POST 3

ELEVATION VIEW

HEAD
HEIGHT

32-Y"

TOP OF POST

68-Y3"
ANCHOR POST
DEPTH

ANCHOR

\¥FINISHED
GRADE

‘ \\\\\\\\\\7[TEM ()
LINE POSTS
2 THRU 9
L_J (NOTE: [TEM POST 1 (NOT SHOWN),
TO BE INSTALLED AT SAME DEPTH
AS LINE POSTS.)

SOIL ANCHOR, POST 1
& LINE POST 2 THRU 9

SECTION VIEW A-A

5 -0"
APPROX 5°-10" ‘ ‘

w6 X 9

NO BLOCKOUT]

AT (POST 1)

CABLE
FRICTION PLATE _—

HEAD UNIT q> NOTE:

ITEM
6X *
3 SCREWS
EACH SIDE

ITEM (:yJ//

BRACKET
SHIPPED FLAT
% ITEM
HIGH INTENSITY
REFLECTIVE SHEETING

NOTE: DELINEATION MARKER IN

TAIL(A
ACCORDANCE WITH TEXAS MUTCD. DETAIL cA)

50’ APPROACH GRADING

| ooxs

o
| ASSEMBLY

ITEM
GROUNDS UT\

SOIL
ANCHOR POST

ITEM(D)

1TEM INSTALL %" RECESSED HEX
Iq) NUTS ON TRAFFIC SIDE.

ITEM .'

SPLICE FOR [MPACT-HEAD
TO GUARD FENCE (RAIL1)

% TO BE PROVIDED BY DISTRIBUTOR

\\68_4"

l\ —

%¥— 25

* %

OR CONTRACTOR.

ITEM(26) 8"

% % ALTERNATIVE ITEMS NOT SHOWN.
WOOD-BLOCKOUTS
ITEM(27) 25°GUARD FENCE PANELS

TRAFFIC FLOW

2' -0" MAX.
RAIL OFFSET

APPROACH GRADING
(1V:10H OR FLATTER)
SEE PRODUCT ASSEMBLY MANUAL
FOR ADDITIONAL GUIDANCE.

—»N

NOTE:

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

DATE
FILE:

APPROACH GRADING AT GUARDRAIL END TREATMENTS

THIS STANDARD IS A BASIC REPRESENTATION OF THE
MAX-TENSION END TERMINAL,
REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL

[T IS NOT INTENDED TO

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

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

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.

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

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

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

REFER TO INSTALLATION MANUAL FOR SPECIFIC PANEL LAPPING GUIDANCE.

IF SOLID ROCK 1S ENCOUNTERED SEE THE MANUFACTURER’S INSTALLATION
MANUAL FOR INSTALLATION GUIDANCE.

POSTS SHALL NOT BE SET IN CONCRETE.

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.

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

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

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

A MINIMUM OF 12'-6" OF 12GA. MBGF IS REQUIRED IMMEDIATELY DOWNSTREAM
OF THE MAX-TENSION SYSTEM.

ITEM# DESCRIPTION QTY

SOIL ANCHOR - GALVANIZED

PART NUMBER
BSI-1610060-00

BSI-1610061-00 | GROUND STRUT - GALVANIZED

BSI-1610062-00 | MAX-TENSION [MPACT HEAD

BSI-1610063-00 | W6x9 1-BEAM POST 6FT. -GALVANIZED

BS[-1610064-00 | TSS PANEL - TRAFFIC SIDE SLIDER

BSI-1610065-00 | ISS PANEL - INNER SIDE SLIDER

BS[-1610066-00 | TOOTH - GEOMET

0 NS WN -

BSI-1610067-00 | RSS PLATE - REAR SIDE SLIDER

9 B061058 CABLE FRICTION PLATE - HEAD UNIT

10 BS[-1610069-00 | CABLE ASSEMBLY - MASH X-TENSION

1 BSI-1012078-00 | X-LITE LINE POST-GALVANIZED

12 B090534 8" W-BEAM COMPOSITE-BLOCKOUT XT110

13 BSI-4004386 12°-6" W-BEAM GUARD FENCE PANELS 12GA.

14 BSI-1102027-00 | X-LITE SQUARE WASHER

15 BSI1-2001886 5" X 7" THREAD BOLT HH (GR.5)GEOMET

== |dlo|loln|=|==|=|=|=| ===

16 BSI1-2001885 ¥a" X 3" ALL-THREAD BOLT HH (GR.5)GEOMET

17 4001115 %" X 1 '/a" GUARD FENCE BOLTS (GR. 2)MGAL
18 2001840 %" X 10" GUARD FENCE BOLTS MGAL

19 2001636 %" WASHER F436 STRUCTURAL MGAL

20 [4001116 %" RECESSED GUARD FENCE NUT (GR.2)MGAL
21 BSI-2001888 5" X 2" ALL THREAD BOLT (GR.5)GEOMET
22 BSI1-1701063-00 | DELINEATION MOUNTING (BRACKET)

23 BSI-2001887 /a" X ¥a" SCREW SD HH 410SS

24 4002051 GUARDRAIL WASHER RECT AASHTO FWRO3

SEE NOTE BELOW | HIGH INTENSITY REFLECTIVE SHEETING

26 4002337 8" W-BEAM TIMBER-BLOCKOUT, PDBO1B

27 BSI[-4004431 25’ W-BEAM GUARDRAIL PANEL,8-SPACE, 12GA.
28 MANMAX Rev- (D) | MAX-TENSION INSTALLATION INSTRUCTIONS

N
(-]

(-]

N

54
©

- N | == ~|=]=

=

I Texas Department of Transportation

Design
Division
Standard

MAX-TENSION END TERMINAL
MASH - TL-3

SGT(11S)31-18

FILE: sgtlls3118.dan ON: TXDOT  [cke KM | owe TxDOT ki CL

© TxDOT: FEBRUARY 2018 CONT |SECT JOB HIGHWAY

REVISIONS 6457| 33 001 145, ETC.

DIST COUNTY SHEET NO.

HOU| _MONTGOMERY 57




DocuSign Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B
['4 GENERAL NOTES

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

| e
46° -10 Y/
' 2 2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE; MSKT END TERMINAL,
STANDARD @ HARDWARE FOR (POST 8) THRU (POST 3) PRODUCT DESCRIPTION ASSEMBLY MANUAL (PUBLICATION~062717).

31" MBGF 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER" ON THE FRONT FACE
T POST 8 POST 7 POST 6 POST 5 POST 4 POST 3 POST 2 OF THE DEVICE PER MANUFACTURER’S RECOMMENDATIONS. OBJECT MARKER SHALL CONFORM

| 507 -0" 1
TO THE STANDARDS REQUIRED IN TEXAS MUTCD.

! : 6 -3" : 6 -3" : 6 -3" : 6 -3" : 6 -3" : 6 -3" | 6 -3"

BETM VAL V4 | 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST ROADWAY MOW
S | I I I I I I et STRIP STANDARD.

== e - ) 5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED [N ACCORDANCE WITH ITEM 445,

1 | \_@ \_@ \_® _/ “GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.

: W-BEAM MGS W-BEAM MGS W-BEAM MGS W-BEAM GUARDRAIL SEECJN’EA&TK;*NEAD @_/ 6. SYSTEM SHOWN USING STEEL WIDE FLANGE POSTS WITH COMPOSITE BLOCKOUTS.

| RAIL SECTION RAIL SECTION PLAN VIEW R o END SECLION DETAIL MSKT 7. A COMPOSITE MATERIAL BLOCKOUTS THAT MEETS THE REQUIREMENTS OF DMS-7210, MAY BE

: -6 2 IMPACT HEAD SUBSTITUTED FOR BLOCKOUTS OF SIMILAR DIMENSIONS. SEE CONSTRUCTION DIVISION

MATERIAL PRODUCER LIST (MPL) FOR CERTIFIED PRODUCERS.

| *TOTﬁ:EM@coMposng BLOCKOUTS INSTALLED BEGIN LENGTH OF NEED 8. IF SOLID ROCK IS ENCOUNTERED IN_THE AREA OF (POST 1) AND / OR (POST 2) CONTACT THE

: . ANOFACTURER, & REFER TO THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE.

| AT LINE POST(8) THRU LINE POST(3). TRAFFIC FLOW MANUFACTURER, & REFER TO THE LATEST ROADWAY MBGF STANDARD

2. 1TEM(P)WOOD BLOCKOUTS CAN BE USED AS ALTERNATE. 9. POSTS SHALL NOT BE SET IN CONCRETE.

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

12. A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD FROM
@_\ OBJECT®7 ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR ELIMINATED FOR SPECIFIC
13,

—~——END PAYMENT FOR MSKT INSTALLATION

POST 8 /_<:> POST 7
T | B =
/ ®

MARKER INSTALLATIONS, IF DIRECTED BY THE ENGINEER.

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

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

]_

/‘@ POST 5 POST 4 /‘@ POST '3
g

Ej
Ingi

:Rs o

logLl

NO WARRANTY OF ANY KIND IS MADE BY TXDOT FOR ANY PURPOSE WHATSOEVE

TXDOT ASSUMES NO RESPONSIBILITY FOR THE CONVERSIONOF THIS STANDARD TO OTHER FORMATS OR FOR INCORRECT RESULTS OR DAMAGES RESULTING FROM ITS USE.
)
r.____
C—_—_
L 1
s
)
4
)
s
)
4
.

I AN I I N I N ? —~
: h ‘ : | FINISHED | h h FINISKED | B -—'B ITEM | oTY MAIN SYSTEM COMPONENTS NS
S h 3 e X ' ' h h A 0 SEE POST 1 A 1| MSKT IMPACT HEAD MS3000
w | I I I I I CONNECTION B 1 | W-BEAM GUARDRAIL END SECTION, 12 Ga. |SF1303
N | | | | | | DEPTH || DEPTH | | e
= o 0" 6 -0" C 1 | POST 1 - TOP (6" X 6" X Ya" TUBE) MTPHP1A
Q oSt 5u8) O . POST D 1 | POST 1 - BOTTOM (6° W6X15) MTPHP1B
x - SOIL PLATE ON E 1 POST 2 - ASSEMBLY TOP UHP2A
o INSTALLATION DEPTH
o ELEVATION VIEW I | | DOWNSTREAM SIDE F | 1 | POST 2 - ASSEMBLY BOTTOM (6° W6X9)  |HP2B
= H i G | 1 | BEARING PLATE E750
; i ] i LI H 1 CABLE ANCHOR BOX S760
= pPosT 2 POST 1 J 1 BCT CABLE ANCHOR ASSEMBLY ETT0
& NOTE: SEE (GENERAL NOTE 14) FOR DRIVING CAP INFORMATION. t é EEOgNgRSI‘zU; s STEE FosT :‘::;?5
” X x8.
g SEE NOTES: % — M 6 | COMPOSITE BLOCKOUTS CBSP-14
= N 1 | W-BEAM MGS RAIL SECTION (9'-4 Y5") 612025
w 9 2 | W-BEAM MGS RAIL SECTION (12’ -6") G1203A
z —T P 6 | WOOD BLOCKOUT 6" X 8" X 14" P675
> Vo' X 1 Ve A325 BOLT ALTERNATIVE ITEMS NOT SHOWN. X X Q | 1 | W-BEAM MGS RAIL SECTION (25'-0") 61209
a 2 4 x ITEM(P) 8" WOOD-BLOCKOUT
a WITH CAPTIVE WASHER SMALL HARDWARE
S % % ITEM(Q) 25°GUARD FENCE PANEL S—
z a 2 3% " x 1" HEX BOLT (GRD 5) B5160104A
& b | 4 | %" WASHER W0516
3 Y>" STRUCTURAL NUT 31 c 2 % " HEX NUT NO516
@ ®\ WITH STRUCTURAL WASHER d |25 | %" Dio. x 1 Va" SPLICE BOLT (POST 2) B580122
- e 2 | %" Dia. x 9" HEX BOLT (GRD A449) B580904A
x f 3 %" WASHER W050
% 9 | 33 | %" Dio. H.G.R NUT NO50
2 o) 'W h 1 | %" Dio. x 8 Y;" HEX BOLT (GRD A449) B340854A
@ V," STRUCTURAL NUT \_F INISHED j 1 | %" Dio. HEX NUT NO30
= Vo' X 1 Va* A325 BOLT i STRUCTURAL NUT CRADE k | 2 | 1 ANCHOR CABLE HEX NUT N100
- WITH CAPTIVE WASHER ] 2 | 1 ANCHOR CABLE WASHER W100
§s POST 2 IMPACT HEAD POST 1 m 8 | V2" x | Y4~ A325 BOLT WITH CAPTIVE WASHER | SB12A
Zu SECTION A-A CONNECTION DETAIL CONNECTION DETAIL P 8 | V," STRUCTURAL NUTS NOT2A
3> ANSCEH?;%NRABC'KBET ° 8 | 1 V" 0.D. x %" 1.D. STRUCTURAL WASHERS |WO12A
i e D 1 | BEARING PLATE RETAINER TIE CT-100ST
q 6 | %" x 10" H.C.R. BOLT 8581002
r 1 | OBJECT MARKER 18" X 18" E3151
® .
=t Dicien
5°-0" 50° APPROACH GRADING i Division
APPROX 5'-10" | | I Texas Department of Transportation Standard

STANDARD _j_

I I
S B B i B p,. ﬁ if——‘ﬁ»W m—‘ SINGLE GUARDRAIL TERMINAL

1 ______________________________ B LZ'-O-- MAX. APPROACH GRADING f MSKT-MASH-TL-3

RAIL OFFSET (1V:10H OR FLATTER) TRAFFIC FLOW
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN) (2531 MAX SEE PRODUCT ASSEMBLY MANUAL
FLARE RATE) FOR ADDITIONAL GUIDANCE. SGT ( ] 25) 3] ] 8
FILE: sgT12s3118. dgn DN:TxDOT _[CK:KM |DW:VP |CK:CL
APPROACH GRADING AT GUARDRAIL END TREATMENTS © TxDOT: APRIL 2018 CONT [SECT JOB HIGHWAY
NOTE: TXDOT GENERIC APPROACH GRADING LAYOUT NOTE: THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISIONS 6457 33 001 | 45 ETC.
o USED FOR ALL TANGENT TYPE END TREATMENTS. MSKT END TERMINAL, [T 1S NOT INTENDED TO REPLACE o1ST o y
UNTY SHEET NO.
= THE PRODUCT DESCRIPTION ASSEMBLY MANUAL.
ouw HOU| MONTGOMERY 58




DocuSign Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B

o ' GENERAL NOTES

G 50" -0 GENERAL NOTES

8y : TED  NOTE: THERE ARE NO SUBSTITUTE GUARDRAIL 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF

B END OF KT R L AN S 2 AR DAL BNl 1TEr Dy BsTITY THE_SYSTEM, CONTACT: SPIG INDUSTRY, INC. AT 1(267) 644-9510.

2o LENGTH OF NEED WITH ONE 25°-0" GUARDRAIL PANEL (ITEM D). PANELS FOR (MODIFIED PANEL 4) T R SN T SONTAS TR SREC INDUSTRY, | INC. AT

1=

= PANEL | 25" -0" PANEL 4 ANCE REFER TO THE MANUFACTURER’S;

ge 9 -4 " PN 2 o oDIFlE SGET END TERMINAL, PRODUCT DESCRIPTION ASSEMBLY MANUAL.

52 " o R 3. MANUFACTURER WILL APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER"

22 =31/t —3 15 ' 6'-3" 6’ -3" i 6'-3" 6'-3 ' 6'-3 6'-3 TO THE FACE PLATE OF THE DEVICE PER _MANUFACTURER’S RECOMMENDATIONS.

z5 ‘ ‘ POST 2 POST 1 3,4, f THE OBJECT MARKER SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.

X /—‘GR PANEL /—©GR PANEL /—©GR paneL ¢ TLELDSIDE FACE_ o a'; ('5.. HSTRUT 5 4. THE NOMINAL HEIGHT OF THE GUARDRAIL BEAM IS 31 INCHES WITH A TOLERANCE

x " No C

. : : : - : T Al

58 HH ’:H 5\ ﬁ HI] ﬁ /ﬂ Y I o A 5. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST ROADWAY

22 ; b ; boe ; POI§T 3 & 1\ MOW STRIP STANDARD.

. % % NOTE: ® PLAN VIEW LENGTBHEGJFN NEED \-@ @ 6. (POST 2 THROUGH POST 8) ARE MODIFIED STEEL-YIELDING POSTS WITH YIELDING

@0 COMPQOSITE BLOCKOUTS (ITEM F) MAY BE BGR PANEL HOLES AT GROUND LEVEL. THERE ARE NO SUBSTITUTE POSTS.

w wvn

gy SUBSTITUTED WITH (ITEM G) WOOD BLOCKOUTS. NOTE: CONFIRM ALL POST OFFSET'S AS SHOWN , POSTS SHALL NOT BE SET IN CONCRETE.

POST 2 POST 1
=2 ON THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. . .
nu END PAYMENT FOR SGT " TRAFFIC-SIDE VIEW DO NOT BOLT| 8. IF SOLID ROCK IS ENCOUNTERED FOR ANY OF THE POSTS IN THE SYSTEM, CONTACT
MODIFIED THE MANUFACTURER FOR SPECIFIC INSTALLATION GUIDANCE.

S5 —~——~—{BEGIN STANDARD 31 MBGF Egg} R SE o4 SIANCE, 'PANEL )

IRAPELC FLoN ROSH 3 IO RBSH TS O [REREE]  lro'veSeohn) o TMERM SERUSONIG:. S MTIRES) ST o8 SURLARY 1Y HEEOBRNELI™

»8 NOTE: NOTE: ’

e RAIL SPLICE HARDWARE LAP_GUARDRAIL SPLICES IN GRABBER TEETH LOCKED ONTO FRONT 10. A COWPOSITE MATERIAL BLOCKOUT THAT MEETS DMS-T210 REQUIREMENTS MAY BE

5o YIELDING POST HARDWARE (8) %" X 1'/4" GR BOLTS DIRECTION OF TRAFFIC FLOW OF THE MODIFIED GUARDRAIL PANEL SUBSTITUTED FOR AN APPROVED WOOD BLOCKOUT. SEE CONSTRUCTION DIVISION

~9 5/ g WITH 5" GR HEX NUTS WOOD WATERIAL BRODOCER L1ST MPL)"POR CERYIFTED PRODUCERS.

3 iri %GR HEX NU RENAOR BTC\)NLOTSHOILNES BTy 11. THE ENTIRE SYSTEM MUST BE INSTALLED IN A STRAIGHT LINE WITHOUT ANY CURVE.

g, WITH %' OR HEX NUT cf POSTU LW _IMPACT ' HOWEVER, THE SYSTEM CAN BE OFFSET BY TWO FEET AS SHOWN ON THE APPROACH

KL | b, f b, f b, f b, f A) HEAD GRADING' DETAIL TO HELP OFF-SET THE IMPACT HEAD FROM SHOULDER OF THE ROAD.

z =

25 — < 35 7 FE 7 SE i : DRFID 1TEM[QTY MAIN SYSTEM COMPONENTS ITEM =

S = . — . = = — — e —— - A 1 | SGET IMPACT HEAD SIH1A

Qf ] DING@\' 32" ] 3" I ] | | CEEEE Q B | 1| | MODIFIED GUARDRAIL PANEL 12°-6" 12GA 1265PZGP

2 YIEL POST RAIL . . B2 | 1| | MODIFIED GUARDRAIL PANEL 9 -4 ;" 12GA GP94

5] %" X R5 LAG SCREWS

=2 POST |, HELOHT Lo HE 1GHT L L. @-/ £ L, m% 36 C | 2 | STANDARD GUARDRAIL PANEL 12 -6" 12GA GP126

3e L T 7 o ,, TRAAN INISHED H \ STRUT ,\_© < %D | ! [STANDARD GUARDRAIL PANEL 25’ -0 12GA GP25

& " F H I | E 7 | MODIFIED YIELDING [-BEAM POST W6x8.5 YP6MOD

[ =] 1 .

o2 1 YIE/LDING I 40 l h 1 GRADE I NGRS St IBEﬁK%EG ALTERNATIVE ITEMS|——f— g roiae e o o ey T4 BoB

z 'l HOLES AT4i" !l FOST g . o o o STRUT I ! NOTE: L %% [ 6 [ WooD BLOCKOUT 6" X 8" X 14~ WB08

gz H e 82y H H H H "l warDware [ (R 2d) 8 B SEE PLAN VIEW H | 1 | STRUT 3" X 3" X 80" x /a" A36 ANGLE STRBO

g, ' g g g o . o N ! I_| 1 |FOUNDATION TUBE 6" X 8" X 72" x %" FNDT6

S8 H N H h H h H T ! J | 1 | WOOD BREAKAWAY POST 5 5" x 7 5" x 50" WBRK50

23 POST POSIT 8 POST 7 POST 6 POST 5 POST 4 POST 3 POSIT 2 | | K 1 WOOD STRIKE BLOCK WSBLK14

S STRUT POST ' L 1 | STRIKE PLATE 4" A36 BENT PLATE SPLT8

HE NOTE: ELEVATION VIEW ! RS REPLTI7

S ITEME (YIELDING POST B THRU 2) ARE MODIFIED W6X8.5 STEEL [ :\'® m : 23';;3???5215:'&?5 ;2-- G>¢\'z(‘7/ --sx 16 %" GGR17

5 POST WITH FOUR 5" YIELDING HOLES, TWO HOLES PER FLANGE. C > 2 2

> POST 1 0 | 1 | BEARING PLATE 8" X 8 %" X %" A36 BPLTS

@z TRAFFIC SIDE VIEW P | 1 |PIPE SLEEVE 4 Ya" X 2 %" 0.D. (2 %" 1.D.) | PSLV4

Bg Q I | BCT CABLE %" X 81" LENGTH CBL8!

z2 512" X 7" X 50" SMALL HARDWARE

£ 6" X 8" X 14" W6X8.5 [-BEAM POST WOOD STRIKE BLOCK WOOD BREAKAWAY POST — ,

3z a | 1 [%" X 12" GUARDRAIL BOLT 307A HDG 12GRBLT

o~ COMPOSITE BLOCKOUT ~ WITH YEILDING HOLES 17" STRIKE PLATE GUARDRAIL NO BOLTS IN || MODIFIED RE [NFORCEMENT L "

w = f—— GRABBER @-\ REAR TWO HOLES RAIL 1 PLATE b 7 [%"™ X 10" GUARDRAIL BOLT 307A HDG 10GRBLT

- ITEM ITEM -()REFLECTIVE SHEETING SGET — c 33 :/5 X 1 /a" GR SPLICE BOLTS 307A HDG 1GRBLT

=3 ||| ~ PROVIDED BY COMPANY IMPACT HEAD o (N)GUARDRAIL| | 9@ | 3 [%" FLAT WASHER F436 A325 HDG 58FW436

2% 24 | SEE (GENERAL NOTE 3) F-IoI: GRABBER e [ 1 [5%" LOCK WASHER HDG 58LW

z8 /.5 ) f [ 39 |%" GUARDRAIL HEX NUT HDG 58HN563

"2 0 %X 10" GR BOLT BEARING © \@BCT CABLE 9 | 2 [/," X 2" STRUT BOLT A325 HDG 2BLT

wz "

e | . 3 7| T GRNUT BEARING Qg7 ~®STRUT PLATE b= (DPIPE SLEEVE | | h | 6 [/»" X 1 /a" PLATE BOLT A325 HDG 125BLT
2y L . o T T / < O o T | 16 |/o" FLAT WASHER F436 A325 HDG 12FWF436
goa HEIGHT (2) Vs P MAX IMUM | STRUT@—/ I | (6h) '2" X 1 Y4" BOLTS i 8 |//z" LOCK WASHER HDG 12LW
0 72" /_YEILDING HOLE L ,‘ ) 5’ o ’1 0’.. GR BOLT TUBE HEIGHT = 3" X 3" X 80" | (12i) Yo" FLAT WASHER K 8 |/>" HEX NUT A563 HDG 12HN563
3.8 POST 4 U L 5§° FLAT WASHER ABOVE GROUND - Var THICKNESS 1 o o (6j) 2" LOCK WASHER I | 4 [%" X 3" HEX LAG SCREW GR5 HDG 38LS
SEZ LENGTH - FINISHED |11 %" LOCK WASHER . ot (6k) %" HEX NUT m | 4 |%" FLAT WASHER F436 A325 HDG 38FW844

0" L GRADE PR 5/: GR NUT N ) P! N | 2 |1" FLAT WASHER F436 A325 HDG 1FWF436
DEPTH L = LENGTH 1 'ETMUBBEED 3 NOTE: D BoLT wéﬁEEEEC T i = 2:” ASSZDEIED(T;IE RATED 175-200LB Izﬂ??
Lo PER BOL H P [ 1 [18" 10 24" L -
DEPTH POST 2 ,
: : I FOUNDATION TUBE L STRUT POST SIDE OF PANEL. a9 | 1 [1 %" X 4" SCH-40 PVC PIPE PSPCRA
- R At b o4 e —" L
, f s 1
o i SIDE VIEW
SIDE VIEW POST 1 POST 1 RE INFORCEMENT PLATE %’ Design
POST 8 - POST 3 (TYP) FRONT END VIEW FIELD SIDE VIEW WITH GUARDRAIL GRABBER . Division
I Texas Department of Transportation Standard
SPECIAL NOTE: APPROX 5'-10" .SI_OI: 50’ APPROACH GRADING SPIG INDUSTRY, LLC
SGET MAXIMUM (OFFSET), HORIZONTAL FLARE ] [ [
—%WSE?RD OVER THE FIRST 50 FEET = 1 FOOT. SINGLE GUARDRAIL TERMINAL
i 2| SGET - TL-3 - MASH
|> ﬁ ﬁ ﬁ uﬁ ﬁ o Jﬁl P7\/| _L .
1 — : A £ SGT (15)31-20
EDGE OF PAVEMENT—/ I I‘Z"ou MAX. (1AVPP|F:)?_|A%IE %IT_&%IT,\:_%) _I_ FILE: SQT153120. dgn DN:TxDOT  [CK:iKM  [DWsVP [ersvp
" " RAIL OFFSET ) NOTE: ©TxDOT: APRIL 2020 CONT [sECT] J0B HIGHWAY
: . ) x|
NOTE: ADJUST WIDTH ACCORDINGLY WHEN OFFSET IS USED. (OFFSET "OPTION" SHOWN O L ANDARD 1S A BASIC REPRESENTATION OF PRIL 200 o] o o
oo ' AT GUARDRAIL END TREATMENTS THE SGET TERMINAL SYSTEM AND IS NOT INTENDED ! o St
TO REPLA THE MANUFACTURER’S ASSEMBLY MANUAL.
EE APPROACH GRADING GUARD L O REPLACE THE S oUl MONTGONERY =




DocuSign Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B
24

z TRAFFIC F INSTALL NEW GENERAL NOTES
8% IC FLow 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE
OBJECT MARKER
2 T T T T T T T T T T T T T T T T T - TEM OF THE SYSTEM, CONTACT: ROAD SYSTEMS, INC. (432)263-2435.
- : 3616 OLD HOWARD COUNTY AIRPORT, BIG SPRING, TX 79720
ég | EXISTING SKT-31 STANDARD STEEL POST SYSTEM, EXISTING SYSTEM MUST BE NCHRP 350 COMPLIANT | REUSE EXISTING END PANEL
w : ~ 127 -6" | 2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO; MSKT END TERMINAL,
42 LEAVE IN PLACE: GUARDFENCE PANELS, STEEL POST, BLOCKOUTS (POST 3 THRU POST 8) | - FOR INSTALLATION, REPAIR AND MAINTENANCE REFER T0; MSKT E
8 | W-BEAM GUARDRAIL
52 g{ﬁ”ﬁggg . | END SECTION 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER" ON THE FRONT
-5 31" MBGF FACE OF THE DEVICE PER MANUFACTURER’S RECOMMENDATIONS. OBJECT MARKER
‘Zté POST 8 POST 7 POST & POST 5 POST 4 POST 3 PoST 2 PoST 1 SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.
w .
g 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
e Is I | 1 I I I I I } : ROADWAY MOW STRIP STANDARD.
= QO Te__ol ool sl o ol
83 ] | 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.
58 | EXISTING LENGTH OF NEED— | % ITeM(D) 6. IF SOLID ROCK IS ENCOUNTERED IN THE AREA OF (POST 1) AND / OR (POST 2)
ww NOTE: (2) 12°-6" MBGF PANELS SHOWN. . INSTALL NEW MASH CONTACT THE MANUFACTURER, AND REFER TO THE LATEST ROADWAY MBGF STANDARD
ar
§§ : (1) 25°-0" MBGF PANEL IS ALLOWABLE. | MSKT [MPACT HEAD FOR INSTALLATION GUIDANCE.
oy | : SEE: CONNECTION DETAIL A 7. POSTS SHALL NOT BE SET IN CONCRETE.
25 | | 8. THE EXISTING SKT 31" STANDARD STEEL POST SYSTEM MUST BE THOROUGHLY INSPECTED,
g ' AND DETERMINED TO BE INTACT, AND FREE OF ANY DAMAGE OR DEFECTS BEFORE
=8 | | REUSE EXISTING RETROFITTING. THIS INSPEC(‘I;ION INCLUDES COMPLETI!(\:IG THE MSKT RETROFIT IN?I;E(I:LION
. 0 SYSTEM. ALL EXISTING,
<z EXISTING SKT-31 STANDARD STEEL POST SYSTEM, EXISTING SYSTEM MUST BE NCHRP 350 COMPLIANT - UPPER STEEL POST CHECKLIST FOR THE EXISTING SKT 31" STEEL POST NCHRP 35 )
. ARTS MUST BE FREE OF ANY DAMAGE FOR A MASH COMPLIANT RETROFIT.
6o LEAVE IN PLACE: GUARDFENCE PANELS, STEEL POST, BLOCKOUTS (POST 3 THRU POST 8) SEE: CONNECTION AND REUSABLE PARTS MUST BE FREE OF ANY DAMAGE FOR A MASH COM
(=]
re | . DETAIL B 9. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE MSKT SYSTEM BE CURVED.
Zx
£° ' POST 8 POST 7 POST 6 POST 5 posT 4 RAlL post| 3 10. A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD FROM
e [— e = = C— = 1= — = ; =i f 7 TRNE ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR ELIMINATED FOR
>3 da == "L "L — "L "L I by i e 7 =50 2 8] SPECIFIC INSTALLATIONS, IF DIRECTED BY THE ENGINEER.
=2 | ~ 3 11. SPECIAL DRIVING CAP TO BE USED WHEN DRIVING (LOWER POSTS 1 & 2) TO PREVENT
e | e | | DAMAGE TO THE WELDED PLATES.
(8=
2 ?
wo ! | ! \_riniswen ! ! \—FINRIASHED ! ‘ | : ,|: | \—ITEM@ | : ITEM(2)
i ! : ! GRADE | (! GRADE | 20" | I ' NEW GROUND [ INSTALL NEW TOP POST
zE ! | ! ! ! ! ! ! . STRUT ! (6" X 6" X Yg")
eg ! . ! ! ! ! ! pl %";PL".'.' [ [éI;ZF_’BI;I [ STEEL TUBE (MTPHP1A)
gs | | | | J J | ¥y H I
éﬂ . ELEVATION VIEW : I N ITEMS 6,7,8
zz L N I I HARDWARE FOR
i T || - o ND S TRUT
oo L u 1 L
=2 POST POST ITEM(3) INSTALL NEW
W 2 1 BOTTOM POST
g ITEM R
w3 REMOVE SHORT POST (MTPHP1B) &' -0
z3 INSTALL NEW 3°-5 7" Wex9 (W6X15) 1-BEAM
> w REUSE EXISTING NOTE: REUSE ALL EXISTING IMPACT HEAD BOTTOM POST [-BEAM POST
oE CABLE ANCHOR BOX CONNECTION HARDWARE. (‘WHGPXZQB)’ 15 B-EOAM
8o CABLE ANCHOR ASSEMBLY -
£2 AND ALL SMALL HARDWARE % REPLACE OLD IMPACT HEAD 1TEMS |QTY MAIN SYSTEM COMPONENTS PART NUMBERS
3= WITH NEW MSKT IMPACT HEAD %! ! MSKT IMPACT HEAD MS3000
Qr
o3 ITEM(1) (MS3000) ITEM 2 1 POST 1 - TOP (6" X 6" X Y/g" TUBE) MTPHP1A
—~@ INSTALL NEW 3 1 POST 1 - BOTTOM (6° W6X15) MTPHP1B
g2 1 T2-A Y BOTTOM (6° W6X9) HP2B
=5 REUSE TOP POST\IH' \ — OBJECT MARKER g 1 ZgSUNS STRS?":MBL BOTTOM _(6° WeX9 VS785
=u (UHPZA) A dm=m I\ O 2 Qi . (E3151) 6 |1 | %" X 9" HEX BOLT (GRD A449) B580904A
oo d ~Z 1 Y 7 2 %" WASHERS W050
T REUSE EXISTING 8 1 %" H.G.R NUT NO50
Zy %X 1 V" ‘\ 9 1 CABLE TIE-STEEL CT-100ST
. = 8 4
[ Tl ) 5/ n o "
N BOLT AND %" NUT ITEM(Z) INSTALL NEW ¥ o [ OBJECT MARKER 18" X 18 E3151
hE TOP POST (MTPHP1A)
-4 D=
o~ o [ = / 6" " Vo
nwo —' X 6 X /5
- I X N
I REUSE EXISTING— | | ITEM(S) [ ITEM STEEL TUBE COMPONENTS REQUIRED TO RETROFIT: EXISTING 31~ STEEL POST (NCHRP 350 SKT)
" X 8 Yy | INSTALL NEW REUSE EXISTING CABLE ANCHOR .
soL %"ZNUT | : GROUND STRUT | : INSTALL NEW ASSEMBLY & ALL SMALL HARDWARE GUARDRAIL TERMINAL WITH THE NEW 31 (MASH COMPLIANT MSKT [MPACT HEAD).
L MSTB ey, ABLE TIE-STERL 1Tem(®) % IF THE EXISTING NCHRP 350 (31 STEEL POST SKT) ALREADY HAS THE MSKT IMPACT
D INSTALI’_ N;—Zw :_r | INSTALL NEW HEAD THERE 1S NO NEED TO REPLACE THE IMPACT HEAD OR OBJECT MARKER AS LONG
CABLE TIE-STEEL AS IT 1S NOT DAMAGED.
[ GRSngngggm Lo (CT-100ST)
[
|—: : : ITEM(5) INSTALL NEW
GROUND STRUT B ]
I I (MS785) REUSE EXISTING %’ Do
REMOVE SHORT POST
3°-5 %" W6x9 L ITEM@ b @ BEARING PLATE l Texas Department of Transportation Standard
h bl TEM NEW HARDWARE FOR
1-BEAM POST INSTALL NEW POST I
: : (HP2B) 6'-0" : : INSTALL NEW NEW (ES)UND ;TRUT RETROFIT STANDARD
W6X9 [-BEAM POST BOTTOM POST [TEM (1) %" BOLT REUSE EXISTING HARDWARE "
[ [ G(MLPH;IG)B()IS ITEM(7) (2) %" WASHERS POST 1 (1) %" X 9" HEX BOLT SKT 3] STEEL POST SYSTEM
- o<1, 1-BEAM POST ITEM(®) (1) %" NUT CONNECTION DETAIL B (1) %" H.G.R NUT TO MASH MSKT
POST 2 POST 1 (1) %" H.G.R WASHER
CONNECTION DETAIL A SGT(13S)31-18
[MPACT HEAD (POST 1 & POST 2) FILE: sgt13s3118.dgn DN: TxDOT |CK:KM | OW:VP [ekece
@TXDOT: APRIL 2018 CONT [SECT JoB HIGHWAY
- NOTE: THIS STANDARD IS A BASIC REPRESENTATION OF THE EXISTING; REVISIONS 6457| 33 001 1 45, ETC.
R SKT END TERMINAL RETROFITED TO THE MSKT MASH COMPLIANT TERMINAL, DIST COUNTY SHEET NO.
== IT IS NOT INTENDED TO REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. HOUl MONTGOMERY 60
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g . GENERAL NOTES
a3 TRAFF1C FLOW OB T VAN Re 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE
2o ——— — e — e — - OF THE SYSTEM, CONTACT: ROAD SYSTEMS, INC. (432)263-2435.
5L . | ITEM 3616 OLD HOWARD COUNTY AIRPORT, BIG SPRING, TX 79720
s | EXISTING SKT-31 STANDARD WOOD POST SYSTEM, EXISTING SYSTEM MUST BE NCHRP 350 COMPLIANT REUSE EXISTING END PANEL 5. FOR INSTALLATION. REPAIR AND MAINTENANCE REFER T0: MSKT END TERMINAL
- - - " | . 1) ; 9
42 LEAVE IN PLACE: GUARDFENCE PANELS, WOOD POST, BLOCKOUTS (POST 3 THRU POST 8) | " BEA'\chUERDRAIL ERODUCT DESCRISTION. ASSEMBLY MANUAL (PUBL TGATION-DESTITY.
S }
52 STANDARD | : END SECTION 3. APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER" ON THE FRONT
31" MBGF ° FACE OF THE DEVICE PER MANUFACTURER'S RECOMMENDATIONS. OBJECT MARKER
g% T | POST 8 POST 7 POST 6 POST 5 POST 4 postl 3 SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD.
x & : POST 2 POST 1 4. FOR POST (LEAVE-OUT) INSTALLATION AND GUIDANCE SEE TXDOT'S LATEST
£ L | . At ROADWAY MOW STRIP STANDARD.
=0 1T [e of 1 1T [e o JIi JIi o of T To 1 o B |
o4 = -
93 5. HARDWARE (BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDANCE WITH
] | I PLAN VIEW /I ITEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM.
58 | EXISTING LENGTH OF NEED | *¥ ITEM(D 6. IF SOLID ROCK IS ENCOUNTERED IN THE AREA OF (POST 1) AND / OR (POST 2)
ww | NOTE: (2) 12°-6" MBGF PANELS SHOMWN. INSTALL NEW MASH CONTACT THE MANUFACTURER, AND REFER TO THE LATEST ROADWAY MBGF STANDARD
ok : (1) 25°-0" MBGF PANEL IS ALLOWABLE : FOR INSTALLATION GUIDANCE.
33 | . | MSKT IMPACT HEAD
wid . ! SEE: CONNECTION DETAIL A 7. POSTS SHALL NOT BE SET IN CONCRETE.
25 | | 8. THE EXISTING SKT 31" STANDARD WOOD POST SYSTEM MUST BE THOROUGHLY INSPECTED,
o INSTALL NEW AND DETERMINED TO BE INTACT, AND FREE OF ANY DAMAGE OR DEFECTS BEFORE
=& | | ToP STEEL POST REMOVE EXISTING RETROF ITTING. THIS INSPECTION INCLUDES COMPLETING THE MSKT RETROFIT INSPECTION
WOOD POST FROM CHECKLIST FOR THE EXISTING SKT 31" WOOD POST NCHRP 350 SYSTEM. ALL EXISTING,
N ! EXISTING SKT-31 STANDARD WOOD POST SYSTEM, EXISTING SYSTEM MUST BE NCHRP 350 COMPLIANT : ITEM FOUNDATION TUBES AND REUSABLE PARTS MUST BE FREE OF ANY DaMAGE FOR A MASH COMPLIANT RETROFIT.
P LEAVE IN PLACE: GUARDFENCE PANELS, WOOD POST, BLOCKOUTS (POST 3 THRU POST 8)
> | | SEE: CONNECTION 9. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE MSKT SYSTEM
Ee ~ BE CURVED.
z5 | | FosT ® POST? POST ® POST S POST 4y igar POEE DETAIL B 10. A FLARE RATE OF UP TO 25:1 MAY BE USED TO PREVENT THE TERMINAL HEAD
£3 pa—— = H H = i, i, i i i s ) 2 g " FROM ENCROACHING ON THE SHOULDER. THE FLARE MAY BE DECREASED OR
oF I == i = = I e~ 3 191 ELIMINATED FOR SPECIFIC INSTALLATIONS, IF DIRECTED BY THE ENGINEER.
S :
e | POST \ 11. SPECIAL DRIVING CAP TO BE USED WHEN DRIVING (LOWER POSTS 1 & 2) TO
Sy | | | | DEPTH | | || , PREVENT DAMAGE TO THE WELDED PLATES.
< = N\
wo ! | ! \_riniswen ! ! \—FINISHED| : ‘ ! ! E ;! \—ITEM@ H\IISTTEX'LL \Ew
- ! ! GRADE | ! GRADE | | a0 L ! b NEW GROUND 1TEMS] QTY MAIN SYSTEM COMPONENTS PART NUMBERS
Qg [ | = = = 5 5 5 i1 STRUT (MST785) L Jop POST -
&< b b b b - [ H PoST | | poST | | STEE(6 TXBI-:6 le(TP/BP)A 1 1 MSKT IMPACT HEAD MS3000
= L TUBE (MTPHP1A) - . T
00 u u u i . St S| R S/ 721
= o on P -
s : ELEVATION VIEW ' | : : | ITEX': a1 POST 2 - ASSEMBLY TOP UHP2A
Z I .
== L — CRT WOOD POST 3 THRU 8 — « — + — + — - — + — o — o — o — o — . — _ [ GROUND STRUT 5 [ 1 POST 2 - ASSEMBLY BOTTOM (6 W6X9) | HP2B
Zu |
a5 ' 0 6 |1 GROUND STRUT MS785
wz — -— 7 2 5% " X 1" HEX BOLT (GRD 5) B516014A
23 POST POST 1ITEM(®) .
& 8 | 4 5% " WASHERS W0516
] ITEM 3
e 2 1 INSTALL NEW :
: R XIST 9 2 Y6 " HEX NUT NO516
" CAEEEEAECIEISRIggX B T on Poe REMOVE STEEL BOTTOM POST 10 | 2 5/| X 9" HEX BOLT (GRD A449) B580904A
z3 BOTTOM POST FOUNDATION TUBES 6'-0" (W6X15) >
CABLE ANCHOR ASSEMBLY (HP2B) 6 -0" o posTe s [-BEAM (MTPHP1B) 1|3 %" WASHERS W050
E"i_‘ AND ALL SMALL HARDWARE (W6X9) 1-BEAM POST 12 |3 %" H.G.R NUT NO50
Sg % % NOTE: EXTRA SOIL COMPACTION WILL BE NEEDED 13 [ 1 %" X 1 Yo" SPLICE BOLT B580122
£2 % REPLACE OLD [MPACT HEAD AROUND NEW (POSTS 1 & 2) DUE TO THE REMOVAL 14 |1 Ya* X 8" HEX BOLT (GRD 5) B340854A
3z INSTALL NEW ITEM @ [ @ WITH NEW MSKT IMPACT HEAD OF THE STEEL FOUNDATION TUBES. 15 1 ¥" HEX NUT NO30
85 INSTALL NEW HARDWARE FOR 1 - .
w (1> %" X 1 '4" SPLICE ITEM(1) (M53000) OUNTING IMPACT HEAD TO (POST 1) 16 CABLE TIE-STEEL €T-1005T
- BOLT (B580122) . . TOP OF MBGF RAIL ¥ L7 1 OBJECT MARKER 18" X 18" E3151
o (1) %" HGR NUT (NOSO) ITEM(7) (2) %" X 1" HEX BOLT (GRD 5) 6 o g
38 8 ITEM(B) (4) ¥ " WASHER = - ——t— i
25 ITEM(3) (2) %o * HEX NUT COMPONENTS REQUIRED TO RETROFIT: EXISTING 31~ WOOD POST (NCHRP 350 SKT)
neE 6 ‘ 70 GUARDRAIL TERMINAL WITH THE NEW 31" (MASH COMPLIANT MSKT IMPACT HEAD).
-] REMOVE WOOD POST—_ as .
=z FROM FOUNDATION TUBE™ ! » 14 . ' ' % 1F THE EXISTING NCHRP 350 (31" WOOD POST SKT) ALREADY HAS THE MSKT IMPACT
1d e <\ O x = . 1Tem (17)
i ﬂﬂi A% HEAD THERE [S NO NEED TO REPLACE THE IMPACT HEAD OR OBJECT MARKER AS LONG
@5 19 ~ 4 1 INSTALL NEW AS [T IS NOT DAMAGED.
S ITEM(3) OBJECT MARKER 32" 31"
335y INSTALL NEW TEM (E3151)
2w TOP STEEL POST @ [TEM SE EXISTING %" X 18"
aFe (UHP2A) INSTALL NEW TOP POST INSTALL NEW BOLT WITH (1 5 ™) 0.D. WASHER
[ !— / (6" X 6" X g™ CABLE TIE-STEEL | UNDER 3" HGR NUT FIELD-SIDE
= 17em(8) / STEEL TUBE (MTPHP1A) (CT-100ST) - O
ITEM (19 & | || INSTALL NEW REUSE EXISTING - .
I BEARING PLATE PRE-DRILLED %" DIA.HOLE
INSTALL NEW GROUND STRUT 72" FINISHED POST AND BLOCKOUT
(1 V" X 8y I MS785) eM @ REUSE EXISTING CABLE ANCHOR 16" GRADE
HEX BOLT (B340854A) [ ASSEMBLY & ALL SMALL HARDWARE
" L ITEMS 10,11,12 INSTALL NEW L \_
(1) ¥ NUT (NO30) NOTE:
(I INSTALL NEW | | CABLE TIE-STEEL O : 1w B
GROUND STRUT (CT-100ST) - THE BOTTOM OF THE UPPER 3 ' ; Design
I Il b PRE-DRILLED CRT HOLE IS APPROXIMENTELY AT Division
I HARDWARE | 31, DIA FINISHED GRADE. l Texas Department of Transportation Standard
REMOVE STEEL _/ | \ - oLEs
FOUNDATION TUBES ITEM
AT POSTS 1 & 2 i 1TEm(®) Lo INSTAL@NEW ITEM () INSTALL NEW RETROFIT STANDARD
H INSTALL NEW (. BOTTOM POsT GROUND STRUT (MS785 SKT 31" WOOD POST SYSTEM
SEE NOTE: % % [ BOTTOM POST (.
(MTPHP1B)  NEW HARDWARE FOR
[ (HP2B) 1 P
L 6 0" WEXS || 67-0" WXIS5  NEW GROUND STRUT TO MASH MSKT
)] 1-8EAM POST |, [TBEAMPOST AND FOR POST 1 CONNECTION FRONT VIEW SIDE VIEW T(14 1-1
: ITeM (0 () %" x 9* BoL EXISTING WOOD POSTS 3-8 SGT(14w) 31-18
POST 2 POST 1 ITEM (1) (3) %" WASHERS POST | CONTROLLED RELEASE TERMINAL (CRT)
: 55" CONNECTION DETAIL B FILE: sgt14w3118.dgn DN: TxDOT [ck:kM  [OW:VP  [oksCL
CONNECTION DETAIL A ITEM (2) (20 %" NUT © TxDOT: APRIL 2018 conT[secT|  JoB HIGHWAY
- IMPACT HEAD (POST 1 & POST 2) NOTE: THIS STANDARD IS A BASIC REPRESENTATION OF THE EXISTING; REVISIONS 6457| 33 001 145, ETC.
£ SKT END TERMINAL RETROFITED TO THE MSKT MASH COMPLIANT TERMINAL, oISt COUNTY SHEET NO.
-
== 1T 1S NOT INTENDED TO REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. o0l IONTGOMERY >
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[
52 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL
g GUIDANCE OF THE SYSTEM, CONTACT: WORK AREA PROTECTION, CORP.
8 FOUNDATION LENGTH (SEE TABLE) AT (800) 327-4417, OR (630) 377-9100. '
8\:—
52 2. FOR BI-DIRECTIONAL TRAFFIC, APPROPRIATE TRANSITION PANELS WILL
a: BE REQUIRED.
[ =1
ow
L P = 3. ADDITIONAL DETAILS FOR THE TRANSITION OPTION AND FOUNDATION
eﬁ :ET OPTION WILL BE SHOWN ON THE MANUFACTURER’'S SHOP DRAWINGS
= ~ — — — FUR H TO TH R.
8¢ E " : —— - = -5 = . URNISHED TO THE ENGINEE
e -2 [ I ; ] ] s ;4. CONCRETE SHALL BE CLASS “"S" WITH A MINIMUM COMPRESSIVE STRENGTH
o FRONT = , ° REAR
5s .. o = | H—— = || ¢ 24 Vpr | ™ OF 4,000 PSI.
gs gl . P = — ° e
€3 zZ| o | _loll lo lo :B: %Eﬁ #ﬁ : 5. MAXIMUM PERMISSIBLE CROSS-SLOPE IS 8%.
w o =~ —_— e
o 5 6. THE INSTALLATION AREA SHOULD BE FREE FROM CURBS, ELEVATED
3 OBJECTS, OR DEPRESSIONS.
.
A
g8 7. THE SCI100GM & SCI70GM SYSTEMS SHOULD BE APPROXIMATELY PARALLEL
" PLAN VIEW WITH THE BARRIER OR CENTERLINE OF MERGING BARRIERS.
[~ % -
¢ TRAFFIC
§5
Lo MINIMUM CLEARANCE
2l ,TRAFFIC FOR PANELS TO SLIDE
z..g 2 -g"
E
3f S
[+]
K ——
4 = 5 ; : : : : NOTE:
- 2°-9 %" SO T 0 O FOR ATTACHMENT AND TRANSITIONS TO OTHER SHAPES, BARRIERS,
£3 = =k RAILINGS AND BI-DIRECTIONAL TRAFFIC FLOWS ARE AVAILABLE.
o | i s g (SEE MANUFACTURER’S PRODUCT MANUAL)
££ ®
2. 7 I/BH E
25 A f | : 5 ' s NOTE:
g2 i SIDE PANELS CAN TRAVEL 30" BEYOND THE LAST TERMINAL
s NRANTANRANRANRANRAN BRACE AT THE REAR OF THE CUSHION. ALL OBJECTS THAT
e MAY INTERFERE WITH THIS MOTION CAN AFFECT PERFORMANCE
¥o OF AND MAY CAUSE UNDUE DAMAGE TO THE CRASH CUSHION.
»0
- . UNIT LENGTH (SEE TABLE)
K /
[
3F ELEVATION VIEW 6" REINFORCED PAD SHOWN
oo (SEE FOUNDATION OPTIONS)
-0
o0
55
§2
‘tl-) -
08
=g MODEL TEST UNIT UNIT | FOUNDATION | OBSTACLE FOUNDATION OPTIONS
& LENGTH
Eéﬁ LEVEL (approx. ) WIDTH LENGTH WIDTH 6" REINFORCED CONCRETE (5 '/ ANCHOR EMBEDMENT)
ég-é SCI70GM TL-2 137 -6" 27210 5/8.. 15°- 6 y" 24"+0 36" 8" UNREINFORCED CONCRETE (5 '/" ANCHOR EMBEDMENT)
SEX . " 1
SCI100GM TL-3 21 -6" 30-1 Uyt 23 - o 24"to0 36" 3" MIN. ASPHALT OVER 3" MIN. CONCRETE (16 2" ANCHOR EMBED.)
6" ASPHALT OVER 6" COMPACT SUBBASE (16 /2" ANCHOR EMBED.}
YST A PA TH ARY P A P TYPE.
SYSTEM AND D LENGTHS v DEPENDING ON BACKU E 8" MINIMUM ASPHALT (16 /o™ ANCHOR EMBEDMENT)
FOR STEEL PLACEMENT IN CONCRETE FOUNDATIONS, SEE MANUFACTURER'S
PRODUCT MANUAL. ® .
D
— Divicion
I Texas Department of Transportation Standard
et L WORK AREA PROTECTION
CONCRETE VERTICAL WALL
CONCRETE TRAFFIC BARRIERS CORP
GUARDRAIL (W-BEAM) (SMART _NARROW)
GUARDRAIL (THRIE-BEAM)
TRANSITION TYPES ARE SHOWN ELSEWHERE ON THE PLANS (I.E. SMTC (N) ] 6
ATTENUATOR LOCATION DETAILS OR IN THE GENERAL NOTES). Fue smtonl6.dgn ow TXDOT_[oxikM  JomvP  [ecvP
© 1x00T: February 2006 conT [sect 108 HIGHWAY
- FOR BI-DIRECTIONAL TRANSITION PANEL AND END cevisen o6, oy ISioNs 6457|33] 001 | 45, ETC.
bl SHOE DETAILS, SEE MANUFACTURER'S PRODUCT MANUAL. REVISED 03, 2016 (VP) DIsT COUNTY SHEET NO,
ac LOW MAINTENANCE HOU| MONTGOMERY 62
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L

TRAFFIC GENERAL NOTES
FOUNDATION LENGTH VARIES w

| 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL
GUIDANCE OF THE SYSTEM, CONTACT: WORK AREA PROTECTION, CORP.
AT (800) 327-4417, OR (630) 377-9100.

(SEE MANUFACTURER’S CONFIGURATION CHART)

2. FOR BI-DIRECTIONAL TRAFFIC, APPROPRIATE TRANSITION PANELS
WILL BE REQUIRED.

3. ADDITIONAL DETAILS FOR THE TRANSITION OPTIONS AND FOUNDATION
OPTIONS WILL BE SHOWN ON THE MANUFACTURER'S SHOP DRAWINGS
FURNISHED TO THE ENGINEER.

m —.

-
]
D

>
00

FRONT UNIT WIDTH
4' - 0"| (SEE TABLE)

4. CONCRETE SHALL BE CLASS "S" WITH A MINIMUM COMPRESSIVE
STRENGTH OF 4,000 PSI.

MAXIMUM PERMISSIBLE CROSS-SLOPE IS 8%.

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

o

o

|
i

7. THE SCI100GM & SCI70GM SYSTEMS SHOULD BE APPROXIMATELY
PARALLEL WITH THE BARRIER OR ¢ OF MERGING BARRIERS.

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

PLAN VIEW
- REAR SECTION LENGTH VARIES
TRAFFIC . WIDTHS VARIES
(SEE MANUFACTURER’S CONFIGURATION CHART) 41" UP 120"
TRAFF1C (SEE MANUFACTURER' S
CONF IGURATION CHART)
T H f f = [
—B U I I — o =
o] E i i Bl— o9 =1 ; i NOTE: FOR ATTACHMENT AND TRANSITIONS TO OTHER SHAPES, BARRIERS
N 0 = RAILINGS AND BI-DIRECTIONAL TRAFFIC FLOWS ARE AVAILABLE.
. " I i (SEE MANUFACTURER’S PRODUCT MANUAL)
2°-9 % 0 = | b 2°-9 %"
‘ @] C IC ﬂ« E ® @ Eq // o] o
- oL dl u o = : NOTE: SIDE PANELS CAN TRAVEL 30" BEYOND THE LAST TERMINAL
7 V" S| ol g g == BRACE AT THE REAR OF THE CUSHION. ALL OBJECTS THAT
s al lo ol la ol la MAY INTERFERE WITH THIS MOTION CAN AFFECT PERFORMANCE

OF AND MAY CAUSE UNDUE DAMAGE TO THE CRASH CUSHION.

—
——
——
—
—
—
——
—
—p
—p

FRONT SECTION LENGTH /\\/ REAR SECTION LENGTH VARIES
9"

(SEE TABLE FOR TL-2 & TL-3) (SEE MANUFACTURER’S CONF IGURATION CHART)

ELEVATION VIEW

6" REINFORCED PAD SHOWN
(SEE FOUNDATION OPTIONS)

WIDE TRANSITION LENGTHS

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

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

GORE TL-2 TL-3 FOUNDATION OPTIONS FRONT
v WIDTH OVERALL SYSTEM | OVERALL SYSTEM MODEL TEST SECTION UNIT FOUNDATION GORE
é LENGTH LENGTH 6" Reinforced Concrete (5 !2" Anchor Embedment) (WIDE) LEVEL LENGTH WIDTH LENGTH WIDTH
5 " v am - 8" Unreinforced Concrete (5 '»" Anchor Embedment)
2 A 20"t 28" -1 SC1706M TL-2 13-6" | 2°-10 %" | “hius i tCew " | 41" TO 133"
= 18" 21 10" 29 10" 3" Min. Asphalt over 3" Min. Concrete (16 '," Anchor Embed.) VERALL LEnGTH
' - TL- 6" -1 Yt P 41" To 133"
. 6" Asphalt over 6" Compact Subbase (16 !," Anchor Embed.) SC1100CM L-3 21’ -6 30-1 Y2 PLUS 1°-6
" 23'-5" 31 -5"
8" Minimum Asphalt (16 2" Anchor Embedment) SYSTEM AND PAD LENGTHS VARY DEPENDING ON BACKUP TYPE.
60" 24" -7" 32 -7"
68" 26’ -6" 34’ -" FOR STEEL PLACEMENT IN CONCRETE FOUNDATIONS, SEE MANUFACTURER’S

PRODUCT MANUAL.

69" 26 -8" 34 -8" =t Design

Division
81" 29'-71" 37 -7" I Texas Department of Transportation Standard
TRANSITION OPTIONS
88" 310-2" 39 -2" WORK AREA PROTECTION
94~ 327" RT Concrete Vertical Wall
Concrete Traffic Barriers CORP
100" 341" 421"
Guardrail (W-Beam) (SMART —WI DE )
107" 35 -8" 43" -g"
Guardrail (Thrie-Beam)
1z 36" -11" 44 -11" SMTC (W) .I 6
120" 38°-10" 46 -10" TRANSITION TYPES ARE SHOWN ELSEWHERE ON THE PLANS (I.E.
ATTENUATOR LOCATION DETAILS OR IN THE GENERAL NOTES). Fiie: smtcwl6. dgn on: TXDOT _ [oxkM [owBO/VP Joxsvp
126" 40 -2" 48° -2" (©TxDOT: FEBRUARY 2006 CONT | SECT JoB HIGHWAY
- FOR BI-DIRECTIONAL TRANSITION PANEL AND END . Revisions 6457 33 001 145, ETC.
W 133" 41 -1 49'-11" SHOE DETAILS, SEE MANUFACTURER’S PRODUCT MANUAL. ;§§i§§§ §§ g‘g’igg; DIsT CounTY SHEET NO.
2 LOW MAINTENANCE ' HOU| MONTGOMERY 63
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% Change splice lap
le sided £ direction for :
s ' When a single ayment for i-directiona
Note: Iransition requirement i see the MBGF End pay ie-Beam umlico‘rion
o _Lsfo_e'w_ﬁ_?s_'requlred: . Metal Thr app
T e o e e lr proper installation. Guard Fence (LF) .
Rail is lapped such transition standards —4 *Traffic
thot over-sections Thrie-Beam (NeS'I-ed'z)eoch ket A | dian
b w }r{rospr;er's face Ox_OYD)fmm the side) rail (12 gauge Br°°¢_ SCOEH \“B"Sr.l.er
2g 3 y nose (ty
) 3 [i304] 10 Go ment for CAT(EA), ‘
§ ‘g 25‘ § 19z616 Slotted w/steel E:gigogoymenf for Mefolﬁ ) ) = ‘ T
) hannel cS /2" Plate late at Post I Guard Fence (L ) —— L
£ (536001 %'x 14 7 e o T 585 o pee P Thr ie-Bean il = ‘
E 2A w/hole for Cab e 12 Ga Q| D . : I ‘
05 H.G.R. Bolt and side P1 10 Ga ass‘y. facing Post (2) T) o ‘ [ \ I I I %‘F — o
0 v + th sides {—;I-I—r
g« [3340G] Nuts bo 1 T [32756] %" Rod & - I E|| [216] I ‘ | ! + =
32 | — — ‘ B275C] %"Rod & <] T M [@z325) 4-nuts ‘ [ \ ! 1 | | | | Troffic
~E r— j . I) I Lm [4252G] 4- Nu+s gg“ge”yp) T w/2 [4258G] wash ‘ \ ‘ ‘ ‘ e
c = . .
°9 N ! w/2 [42580] Wosh | Traffic "W" beam to Thrle- / [ | cer Bracket Attachment Options:
5" LU ‘ I ! : ‘ | Beam transition rail ‘ ‘ Spacer boH‘S
¢ o A ‘ o | ‘ 112 gauge) [9740] | ‘ 2% "xhl ‘:?rhep?)sot'rier with
68 [3855) ‘ ‘ Traffic \ | D 9921G [ | Tube | [3395G] splice | [ ::zggggumr washer s [33205]
R85 N | 316 Tube \ -wmoshers 100 | Bolts (typ) ! bo! o [47060
-0 ose | " N tted w/stee ) 8 Expansion
25 Flate 10 Go 3360G] %" x 1%a ‘ 12 Go ‘ I tye ;S)IIZ're at Post 0 @ . to attach 2 brackets f: :::?
P | GR sawand ‘ | | bareier (o bracket ottan-
§: ! 3340G] Nuts PLAN VIEW \ " \2“ "o ‘ ment 1o thr ie-beam
3 - x .G.R. . .
o | | | | Zice nois T -
28 ‘ | | | | P . | Plice geits 00w
g% | ‘ | ‘ | ‘ 18- 9" Transition Section W RTAE A
co | . TV A 3'- 1 I
< g [ ‘ ‘ \ ‘ | 12° 6" End Section - | 3- " [ 3- ] | 3- %" | 3 /2 ‘ \
»0 | T3 | 6 - [ ‘ [
€90 ‘ o T 63 g1/ [ —
°L | ‘ ‘ 31'-3" Front Section o3 ‘ 6-3 ‘ ‘ [33600] %" x 1%4 [ | | — T Roi 1
5y 6-3" | I H.G.R. splice BoH‘S*)T—ﬁ i i . -~ %D% - = — -
z¢ | 6'-3" 63 \ | | c E ‘ \ and [3340G] Nuts Iﬁi — - ‘ i
\ 8/ n [y E
§5 I [3380G] %" x 12 ~ T T r_i';'# ‘ —
66 19271G g1 Large Hex Hd Bolt | i i —
L w 782G ‘ A Pipe L T r = ]
© + = W& Nuts == - — ‘ ‘ |
20 %" Plate | Sleeve IJ— L. == " _l_i | ‘ | i 1 \ See Thrie-Beon—.
25 = o [ — e d Cl— | 30006 T Lo " Terminal Connecti
Z0 778 | 5" nd [7826] | ! . 10 ermi
L :;-I-xlg-- . e pEps T « _E RIS T \ 1 (I : : . 1o Detai | [9806
=T © = M
e (2)00ject 2 H Pipe [705C H = ‘ + ! : I r Lo o o Option (1) above 2-15
a5 markers H s|ee = ‘ 3970G] 2-1" Hex Nuts 705G I 1 [ 1 [ Bolts [3550G] with
° Es - \ \ " = : I (I thru 506
S 3" - 3 | —| & [3900G]1-1" Washer L Pipe s|evg | 1 [ - 1o [ rectanular washers [33200]
9 T | L : inserte I
. | 4 ! oN VIEW each end of D (inserted . N » L Ll Ly
oL Tl ELEVATI 1 ! L "
1 _ 1 % "x(B)H. G.R.
&8 35703) 58524 [740G] &' x 8" TUDe\l ! 7666 " - F B/f,Hs % Nuts (Typ. )
ex Soi'bf Nut 6" x 3" (typ) at all ! %" Plate (typ) (See table below)
E 2 at each 1'4" c?rlblalfy Strut L cw°°d Posts EL._ - ot all Wood Posts
Q= end for ssel L L
[y H Lt J E
=¥ locking c .
2 - : : t to be Varies with
5 ) ;—LA - {Eli B Note: f + Note : Post e
5% I: Tnere are no Rail to (;jo s@,&© Y [33950] Splice Bolts telo op Camoron'e Vs
ttachments ’ [44706] %" x 8" Hex S s/ lo i
$e [2320G] Moshar 3650G] % x 25" H. G.R. ¢ ot ot R0 TC] 6" x 8" Tube S| R s TeTesaoning action opproved by for Tyee N )
ee PL1%" x %¢' x 3" Lg Post Bolt & [3340G] Nu+t 46406] %" x 24 :d-r Tor d soun e telescop the Engineer Curb & Gutter
28 Hex Hd Bolt & u (19261G) locate - B
-4 36500] %" x 25" H. G.R. w2 [33206 woshe"Tsoe nail 31018 3340G]Nut w/2 | pigtes, Post 4 only from top of % rreased \ <
e It & [33406 Wood 33006] Wash Wood Post |.1""Unthreaded £
o 31008 Post Bol [3360C) %" x 14" Block 1" &
oF 9916A Wood - | Nut w/2 33 R, Bort oma BWIO%d Splice Bolt d — g
° H.G.R. o 33 i 4 max
€% Steeve B'°°k7 ovoose & seen ah 3 ovs X 7 ICE BOLT %
£< E excess & peen thds) 3340G] Nut (+yp) Sg LI :;: :nd — &ONSL:(:;/; 3395G] SPL i 3
> . " gl e z — Hex _Em
8F 705G]Pipe | R 34976] %"x 94 Larg 58524 © [3306] Nut j\_m Steel Plate on I
5 inserted T T " Pnpe Wl I g == ] For P°s*@ only - 4 Slotted 10 Ga JJ\widfh of plate
-2 in Post Nut w/2 [3300G] Washer in Post " o= |I || i‘ 32756 % Rod w/ Rail at Post @ L reduced in the
ve . — N L 3074B N ) %'x2" [4252G]nuts ond 2 I fiela ot curb
58 782G]%" Piate 30748] = | b | wood Post . Log Screws [42586] Lock Washers DETAIL 1 - 6“/| I 1ocations as
e & FE L 30758 Wood Post h\ 3478G] %" x 77 2257G] Wash -_ Tube approved by
- Wood Post Ly d & | d
i Strut I (rotched) | He3x4gt<1; B::I'r;ﬂ'l the Engineer
[¢] Sg"x 71/, -3 u .
0w € [7e55] L1 3478G|%"x 72 76606 5
£ Pt L B nr soft Piote = L "?ggd Post Hopwashers TYPICAL CURB PLACEMENT
ot Soil Plate - 33406] Nut I “x8"x4-6" Tube %" Hex Nut
wouw
S o 740G 5
238 ! 6"x & x4-6" Tube B8® SECTION E-CQ® ., 4y si0t4ea 68 SECTION D-D
g SECTION B holes for %" bolts ® Soil Plate
2ol SECTION A-A (D - (typical) SECTION E-E@%& SHEET 1 OF 2
aE& - Thr ie-Beam 1o :
Nes'l‘ed‘d o of Posts 92 Design
. both side . . . - esign_
8" Toe nail & @ only 3" 37" 3 %' x 2Y2 slotted § . gt";’:dard
w-Beom‘\ 5] 1 holes f(c;r 9.’::0” ITexas Department of Transportation
. oi
Guardrai | [‘—T‘—T—T bolts (ty
W-Beam CR R Vet T 2Ya BI(?ck Product [Post Bolt|Product TR I N I T Y H I GHWAY
: ~ - e 4 Y ABSORPTION
= ]
. : N N a" 36406
o [36506 ~ 9 6 > 34098 2 c E N E RG
S ' [B3406 0 |5 V2" | 34088 22 3620 CRASH CUSHION
I~ ~ [33206 20" 36006
i " 4 'Y, | 34078 RRIER
[oszs] : Tares T o T ooes (CONCRETE BA
o I 12 | 3% 340
o 17
' CATCB
| | R F A ( 1 ) : BD ‘cx: VP
@ ' one TxDOT  [eke kM [om
! I ! ﬁ,) FILE: cateblT.dgn o oAy
I CONT |SECT
| | in © TxDOT: 1997 45, ETC.
001 |
| | | DETAILS Engineer) REVISIONS 6457| 33 P
wan he , VP COUNTY .
I BRACKET "A . Modifications (as approved by -;r,,ed fgr other RevseD 03,2017 i p15T 4
o im) * * I be requ MERY 6
Lo TTC.T.B. (1" ACP Key-i in bracket design wil HOU| MONTGO
[ o A T tion of barrier configurations. SACRIFICIAL
(R IR SECTION F-F Va steel blate or section of e
TN N N o rectangu H tion of
& @ to the satisfac
+ Ided on
POSTS @ 9 Fos @ @ :ﬁe Engineer
[l
=
ouw




DocuSign Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B

[
>
33 CATCB FRONT SECTION
Ef (POSTS 1 THRU 6) GENERAL NOTES
EH
€ BILL OF MATERIAL
§§ MPr 1. For specific information regarding installation and technical
e Code |aTY DESCRIPTION guidance of the system, contact: Trinity Highway
3,5 # at 1(888)323-6374. 70 W. Madison St. Suite 2350. Chicago, IL 60602
3 983G | 1 [ Nose Plate (10 Ga)
°% 984G 2 [ Side Plate (10 Ga) 2. Crown will be widened to accommodate the CAT system. The crown
.
S v 316 2 [ "W" Beam 12 Ga x 13'-6 '5" should extend at least 3 feet beyond the inside face of rail.
=g 130A 2 | "w" Beam 10 Ga x 13 -6 " The ground |ine at posts should be an extension of the
o 9 T _an roadway surface crown.
25 S Shonne] Strut X 6 -6 CATCB GUARDRAIL TERMINAL CATCB TRANSITION SECTION Y
ny - . . END SECTION (POSTS 7 & 8) (POST 9 THRU END SHOE) 3. All bolts,nuts,washers,cable assemblies,cable anchors, post
00 766G 6 | Soil Plate 18"x 24 . .
go 30758 | 1 Wood Post 5" x 7V%" (Notched) BILL OF MATERIAL BILL OF MATERIAL tubes, backup plates,and soil plates shall be galvanized.
S
23 (Post 1)
? 0 0 Mfr Mfr 4. The exposed end segment of an "End Section" should b
w0 3074B [ 5 [ wood Post 5 7'/2"(Post 2-6) . P g i shou e
;: 31008 | 2 | wood BE)ZK 5;::: 7'/2"(Pos1' B C(;*de Ty DESCRIPTION C(;*de aty DESCRIPTION evaluated as a potential obstacle in the determination of the
<9 3101B [ 10 | Wood Block 52" x 7Y/2"(Post 2-6) 4064B | 2 |Wood Post 5 '5" x 7 5" x 6° 211G [ 4 |Thrie beam 12°-6" (12 Ga) need of MBGF for the opposing direction of traffic.
~5 9916A | 1 | Sleeve (Post 1) 3101B | 4 |Wood Block 5 '4o" x 17 5" 974G | 2 |Trans panel 6’ -3"(12 Ga) N B
§¢ 9915A | 1 | Spacer Channel (Post 2) 216 1 |"W" Beam Guard Rail (12 Ga) 980G | 2 [Special Thrie beam end shoe 3. For plocemer.w-r ot curb sections, the he'g':” from gutter pan to
5 99216 | 2 | Steel Tube (Posts 4 & 6) 96 [ 1 ["W" Beam Guard Rail (12 Ga) 3078B | 3 |Wood Post 6"x 8"x 6, (Postsl1&12) fgs’f g°jr+.vl“é)' be 21", and the front section shall be flared
3_,8 19271G| 1 [Pipe Sleeve (Post 1) 701A 1 |Braocket 3320G | 20 | Rectangular Washer ee Detal :
55 7056 | 1 | Pipe Sleeve (Post 2) 7826 | 1 |Bearing Plate 3340G 162 | %" H.G.R. Nut 6. The wood blockouts shall be "toe nailed" to the rectangular
E,‘? 19261G| 2 | Post Plate (Post 4) 705G 1 |Pipe Sleve 34006 |52 [%" x 2" Splice Bolt wood posts to prevent them from turning when the wood shrinks.
20 782G 1 | Bearing Plate (Post 1) 3000G | 1 |Cable Assembly 3406B | 2 [22 5" Block 6"x 3 Yo" (Post 12)
oy 3012G | 1 [ Cable Assembly(Posts 1 to 2) 3320G | 2 |Rectangular Washer 3407B | 2 |22 /2" Block 6"x 4 '/" (Post 11) 7. Either 6"- 8" or 5 Y,"x 7 Y4" wood blocks may be used at posts
"L' 32756 | 2 | 3" Restraint Rod(Post 3 & 5) 3408B | 2 |22 '/2" Block 6"x 5 2" (Post 10) 1 thru 8 as supplied by the manufacturer.
52 19259G| 32 | Plate Washer (Posts 4 & 6) 3409B | 2 |22 /%" Block 6"x 6 !," (Post 9)
:*5 3412B | 1 |Wood Post 6"x 8"x 6', (Posts 9) 8. If a "single sided" transition section is required for the
o9 ARDWARE *| 35606 | 2 | %" x 16" Bolt attachment to a rigid concrete rail, see the MBGF transition
+ 4406GC | 8 [%" x 3 3" Expansion Bolts w/Nuts standards for the proper installation.
8% HARDWARE 33606 |24 [%" x 1/a" H.G.R. Splice Bolt *| | aaooete sf’ b IS%POS,rDBoI,r' Post 1)
oo 34006 | 4 |54" " 8 9. Object markers shall be installed on the front of the
g /" x 25" H.G.R. Post Bolf 36006 | 2 |%" x 20"Post Bolt (Post 11) ; ;
22 3263G | 4 | % x 2" Lg Lag S 33806 | 8 | %" x 15 Hex Hd Bolt 8 terminal as detailed on the D&OM(VIA).
2s B X g Lag Screw 8" x 1/2" Hex Hd Bo 36206 | 2 [%" x 22"Post Bolt (Post 10)
5o 42526 | 8 | %" Hex Nut 3340G | 28 |%" H.G.R. Nut 36406 | 2 |5 x 24"Post Bolt (Post 9)
ge 4258G | 4 | %' Lock Washer 33006 | 8 |%" Washer 3725G |12 | %" Washer (End Shoe Bolts)
o, 4257G | 4 | %' Flat Washer 39106 | 4 [ 1" Hex Nut 37356 | 6 | %" Hex Nuts (End Shoe Bolts)
w o 3320G | 4 | Rectangular Washer 3900G | 2 [1" Washer 3840G | 3 | %" x 14" Hex Bolf (End Shoe)
g8 33956 |32 | %" x 1¥" H.H. Splice Bolt 3860G | 3 [7" x 16" Hex Bolt (End Shoe)
o 36506 | 2 | %" x 25" Lg H.G.R. Bolt 9606A | 2 | Spacer Bracket
9 4640G | 8 | %" x 24" Lg H.H. Bolt
25 34786 [13 | %" x 7%" Lg H.H. Bolt - -
o Del ineation
~o 3380G | 8 | %" x 152" Lg H.H. Bol+t .
F 3177B | 2 |Object Marker 18"x 18"
oF 33606 |16 | %" x 14" Lg H.G.R. Bolt (cfn fo fit)
ey 33406 |85 | %" H.G.R. Nut Optional Hardware for
Lo+ 5/n
S 3300G | 8 5/8,, FIGT ,,WOSher Single Slope Barrier-42"
8F 34976 | 6 | %" x 97 Lg H.H. Bolt 36406 | 2 | %" x 24" Bolt
0= 3910G | 4 1" Hex Nut 48966 | 6 | %" -
2% m 8" X 24" Hex Bolt (End Shoe)
E-é 39006 | 2 1" Flaot Washer
§§ * Expansion or through bolts may be used
oo with optional bracket installation.
+ -
"
o]
" C
cun
£
g5 E
248
< v
335 |
S F——=— =8
o3
20 -8
A 980G 3-1" holes for (3) 7"x 14"
. zgjlo-H-edl/Holes vilavs bolts[3840G], nuts[3735(G]
4 4.. 4 A 2" 32||x.| au Long 4 4" 4 4" 4.. 4|| 2--
CAZuLLZN %f T\ ERZ8 & 2 washers [37256 SHEET 2 OF 2
e TfE T —t pesien
e ivision
-0 — | @ T | 9 — _mN 5 I Texas Department of Transportation Standard
| —|— | — | — < ! —
‘ : ®
,?7‘7?,f, . e Tl o2 5 TRINITY HIGHWAY
N— \
o —|—e|+ ° i i ENERGY ABSORPTION
| T ) mS
T > = — ;‘: 5
[l
—~— <o N ﬁﬂée\;’ 2 CRASH CUSHION
PN I I %j;% (CONCRETE BARRIER)
3-1" holes for (3) "x 16"
e ATCB(1)-17
THRIE-BEAM TERMINAL CONNECTION  Post Boit Slots ~ DO!TSI3860G], nuts[37356 mmf CBWW o Toew oW
& 2 washers |3725G
@TXDOT:WW CONT |sECT J0B HIGHWAY
oo REVISED 03, 20, LSTONS 645733 001 145, ETC.
wu REVISED 03,2017 KM DIST COUNTY SHEET NO.
30 |5ACR1FICIA|— HOU| MONTGOMERY 64A




DocuSign Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B
§d PARTS LIST
33 PART NO. DESCRIPTION QTY.
+ 0
2r 628276 MATT CR POST #1 BOTTOM 1
38 628271 6’ OPOST/W6X8.5/7/S PL/SYT 4
et BEGIN LENGTH OF
e NEED 628285 MATT CR POST #1 TOP 1
JC
o (BLON) 628280 MATT DOUBLE SPACER 2
c2J
o8 6X 628281 MATT SINGLE SPACER 6
" 1
5t 2X 8" COMPOSITE BLOCK (VARIOUS) 62828 628339 628279 MATT ANGLE GROUND STRUT 1
. H G G H 119506
3¢ A A TRAFFIC 003340 5/8" GR HEX NUT 36
ne 628342 033909 CRP-CBL BRKT FOR CRP PST 1
o0
g0 = I I I I 7 I 119506 CBL 3/4X7'5"/DBL SWG 1
€3 ° B B A 4 003910 1" HEX NUT A563 2
w o - e
o < m - —-f——T . |'\\ 7 628289 MATT 12G TRANS,W FIN-4 2
-E§ [ 1 1 4 71 71 T 628337 MATT 126G INT,W FIN-3 4
»5 74 - 2
§¢ < TRAFFIC > 6282 MATT 12G,W/0 FIN-2
-~ 003910 628280 628275 628342 MATT IMPACT HEAD 1
r-g AT POSTS 3, 4 & 5, INSTALL SPACER 004902 SEE NOTE 3 628275 MATT HEAD TUBE 1
§6 HDW ALL MATT PANELS MUST OVERLAP
o IN UPSTREAM SLOTS THE DOWNSTREAM PANEL THRU 628339 MATT 10G HEAD RAIL 2
2% POST 5 AT EACH SIDE 628338 MATT BACKING PLATE 8
oL
25 SEE NOTE 7 —={118614 BOLT,RAIL,5/8X2,A325/G5,G 62
Ty 118614, 118615 (BACK
5 SIDE), 118615 WASHER, FLAT, 5/8, THICK, G 62
g0 003361, 004902 (FRONT 003361 5/8" HVY HEX NUT A563 DH 66
s ALL BACKING PLATE BOLTS ON SYSTEM SEEELOTE . 003360 5/8"X1.25" GR BOLT 16
oL
-] 003340, 003360 - 8 EACH PER MUST BE TORQUED TO 65FT-LBS 003391 5/8"X1.75" HEX BOLT A325 6
o6 SIDE 8X, 6 PER LOCATION TORQUE TO 65FT-LBS
g+ © - ~ (10GA) 2X, 4 PER LOCATION .., 004211 5/16"X1.75 HXBTA307 1-1/8 2
5 _ 628289 2 628337 - 628337 M 628274 — 628347 - 003240 VASHER FLAT 5/16 W.TY &G 5
e 8 iy 8 b 8 628285 S 105379 ) ) ’ ’
o a g 8 o < o I 105380 003245 5/16" HEX NUT A563 2
w o o — —
. —1 7 Y N 7 628348 MATT STRUT ADAPTER PLATE 1
8 | _w| |4 7 - 51 T=7T- =T = -<
o S5 \‘ / AN ¥ / [ 628347 MATT 10G FRONT,W/0 FIN-1 2
: @ —
z mZ K A J 004902 1" ROUND WASHER F436 10
gé ~ 003340 ~ 628338 '—\ 118614
e o 003500 \F R y Haors E 004372 WASHER, FLAT, 5/8, HRD, TY1, G 8
V2] oo —
oF ] b 7 003361 003403 5/8"X2" HEX BOLT A307 6
25 S~ c [1] L
- . LD 628279 g TORQUE TO 628270 6'0 POST/W6X8.5/7/S PL 1
32 FINISHED = ! 65FT-LBS VI
Sx NI 003500 5/8"X10" GR BOLT A307 2
os GRADE > 003340 7 (WASHERS
-0 0 003340 003391 / AT BACKSIDE) 2 113660 BOLT, HX, 5/8X3 1/2,G5,6 10
te 113660 628273 6X ON FACE OF > 628273 1/4"X18"X24" SOIL PL/4 H 2
28 4 — 628213 /— IMPACT HEAD = 628269 1/4"X15"X17" SOIL PL/MULT 4
<] ~
L 628270 ax <
:g 628271 628276 628273 118009 WASHER, FLAT, 1/2X1 3/8,G 8
£3 N POST: 2‘ 115939 NUT, HX, 1/2, A563, G 4
é‘sﬁ DOWNSTREAM PSTREAM 628269 ONLY 113457 BOLT, HX,1/2X1 1/2,G2,6 A
Z,8 - —_— AT POST 3 THRU 6 H I P e
S8 U SEE SECTION I-1 ' VARIOUS 8" NOM DEPTH COMPOSITE BLOCKS 2
(%] o
- 3' -1 12 ] 5 SPACES @ 6'-3" (31'-3") 2’ SEE TABLE |DELINEATION REF
SYSTEM LENGTH: (34°-4 1/2 ")
SHEET 1 OF 2
TABLE
PART NO. DESCRIPTION ;’Q DESCRIPTION Design
105379 |REF 25X25 BLK/YEL MEDIAN M 7exas Department of Transportation |  Standard
105380 |REFL 25X25 BLK/YEL GORE MATT
NOTES:
1. PROPER SITE GRADING MUST BE ACCOMPLISHED BEFORE ASSEMBLY AND IN ACCORDANCE WITH (MEDIAN ATTENUATING
STATE/SPECIFYING AGENCY GUIDELINES AND/OR THE AASHTO ROADSIDE DESIGN GUIDE.
2. GUARDRAIL INSTALLATION HEIGHT TO BE 31" ABOVE FINISHED GRADE, +1", -0". TREND TERMINAL)
3. PRIOR TO TIGHTENING HARDWARE PUSH IMPACT HEAD UNTIL P/N 628275 TOUCHES UPPER PORTION OF POST 1, (MASH TL-3)
4, ENSURE 004902 IS APPROXIMATELY CENTERED WITH P/N 118614 PRIOR TO TIGHTENING
5, THE INTEGRATED FINS IN THE PROVIDED MATT™ GUARDRAIL PANELS ARE ALWAYS POSITIONED UPSTREAM.
6. UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL PANELS WITHIN THE MATT™ BE CURVED OR RADIUSED. MATT (1) - 23
7. ALL 62 LOCATIONS OF 118614 MUST BE TORQUED TO 65FT-LBS. (+/- 3 FT-LBS.) Fites MotiZ3. dgn o TX00T [ Jowees  Jon
8. ALL FASTENERS NOT REQUIRED TO BE TORQUED SHALL BE TIGHTENED TO A SNUG POSITION WITH A MINIMUM OF 2 BOLT THREADS PROTRUDING ©1x007:2023 ot [sec]  woo iy
- BEYOND THE NUT. REVISIONS 6457/33] 001 145, ETC.
wwl 9. SEE MATT PRODUCT MANUAL FOR SOIL PLATE, STRUT AND ANCHOR CABLE ORIENTATION/LOCATION AS WELL AS SPECIFIC LAPPING GUIDANCE. otst oy SHEET MO,
ac |5ACRIFIC[AL HOU| MONTGOMERY 65




DocuSign Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B
L

Y
24
-0
o+
g-_
35
0w
[=Y
52 003340 (BACK SIDE) 628285
.- 003340 004372 (BENEATH BOLT) q \
53 AT UPSTREAM SLOTS 003403 VAN 88323; 0 0 \\
65" IN UPSTREAM SLOTS 003391 FJ
-4 004372 003361 .
3¢ 003361 WASHERS AT
oo -@— WASHERS AT FRONT SIDE ONLY /—033909
35 — — < 628348 FRONT SIDE ONLY - 004902 SHORT LEG
0w — \ 003910 72 ORIENTED OVER
g <0 |©F <fp¢> @) > \ Cd SEE NOTE 1 : | TOP EDGE OF POST
X -6 —JL PLATE
o: 13— B B 2 I
€9 E
s 003361 \
SH 7
23 003391 FIN(I;RAII:-Z)[E) 628279 003391 odnnt
5y \_”8614 [ 628276 i (BENEATH BOLT) %%“33322]‘ 003240 ((BENEATH
o ~—
1 118615 (BACK SIDE) - : 232)245 (BACK SIDE)
Lo 003361 DETAIL D ¥
5% - TORQUE TO 65FT-LBS —
13
oL
25 SECTION A-A ] N —
’y TYP AT SINGLE SPACERS ON POSTS 3,4,5 DETAIL C DETAIL E
<% USE UPSTREAM SLOTS ONLY SECTION B-B —DOWNSTREAM  UPSTREAM — —_—
(3
o9 TYP AT SINGLE SPACERS ON POSTS 3,4,5
§o USE UPSTREAM SLOTS ONLY
L 0
3 11?,223 EMPTY SLOT (10GA PANEL)
T /\ AT DOWNSTREAM SLOTS (NO FIN)
gk CENTER HOLES APPROX.
28 AT FINISHED GRADE AT
»c POSTS 2,3,4,5
i 5 U 8
2.
v 0 —
-y
of T T 49 <
[—]
28 (BELOW GRADE SOIL PLATE) )
o FINISHED
oF GRADE —@— (12GA PANEL)
g5
ful
13
o= (12GA PANEL) DETAIL U (FIN)
-2 I p——
g T ozvzee POST 2 ONLY
58 DETAIL F . PLATE MAY BE ROTATED IN
£e SECTION H-H EITHER DIRECTION BUT MUST BE >
g \ TYP AT DOUBLE SPACER ON POSTS 1 & 2 ON DOWNSTREAM SIDE OF POSTS \:%
wc QO (@)
Eg 003340
§%53 <? Op 113660
28°
375 = / (24" BORE HOLE)
w oo
e /
‘- UPSTREAM —— DETAIL K
118009 \ OF SYSTEM TYP AT POSTS 3, 4, 5
115939 \
BOLTS TO BE INSERTED THROUGH — \ . SHEET 2 OF 2
DOWNSTREAM SLOT OF DOUBLE SPACER L/ AN J— Design
AND DOWNSTREAM POST HOLE S Division
S E C T I ON G G ’ I Texas Department of Transportation Standard
TYP AT DOUBLE SPACER ON POSTS 1 & 2 SECTION [-1 MATT
e e e MEDIAN ATTENUATING
ores: (MASH TL -3)
1. TIGHTEN CABLE UNTIL TAUT, CABLE IS CONSIDERED TAUT WHEN IT DOES NOT DEFLECT MORE THAN 1= WHEN PRESSURE [S APPLIED BY HAND
IN AN UP AND DOWN DIRECTION. RESTRAIN THE CABLE WITH PIPE WRENCH OR LOCKING PLIERS WHILE TIGHTENING NUT WITH A WRENCH TO MATT (1) -23
PREVENT CABLE FROM TWISTING.
2. GUARDRAIL INSTALLATION HEIGHT TO BE 31" ABOVE FINISHED GRADE, +1-, -0". Fie: Mati23. dgn ow TXOT_Joxwu Jow &bs o
3. REFER TO MATT™ ASSEMBLY MANUAL FOR ADDITIONAL DETAILS. ©Tx00T=20izv|ws cour [sct| o HIGHWAY
==l 4 ONLY ATTACH THE MATT™ DIRECTLY TO OTHER STRONG POST DOUBLE SIDED W-BEAM GUARDRAIL SYSTEMS, SEE MANUAL FOR DETAILS. 645733 001 145, ETC.
- .
Z7 |5ACRIFIC[AL HOU| MONTGOMERY 65A




DocuSign Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B
o GENERAL NOTES

23°-0" PAD LENGTH
1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL

2
89
2] . "
58 22'-2 ¥4" SYSTEM LENGTH GUIDANCE OF THE SYSTEM, CONTACT: TRINITY HIGHWAY - ENERGY ABSORPTION
s 18°-10" EFFECTIVE LENGTH AT 1(888)323-6374 OR WEBSITE: www. trinityhighway.com.
@ 0
§‘t <BIDIRECT10NAL TRAFFIC> 2. THE NOSE OF THE REACT M SHALL BE CLAD WITH A PLASTIC WRAP WITH
22 DIAPHRAGM CYL INDER SIDE REFLECTOR STANDARD DELINEATION ADHERED TO THE WRAP AND SHALL HAVE A SERIES OF
o (TYP) (TYP) (TYP) SIDE MARKER REFLECTORS ON BOTH SIDES OF THE UNIT. SEE SITE PLAN VIEWS
€3 . FOR MARKER AND PLASTIC WRAP COLOR ORIENTATION.
[
L ou
2y 3. FOR BI-DIRECTIONAL TRAFFIC, APPROPRIATE TRANSITION DETAILS WILL BE AS
5%» SHOWN ON THE MANUFACTURER’S SHOP DRAWINGS.
a
E3 " . "
= ;20 35Y§TZ§A 4. DETAILS OF COMPONENTS FOR THE REACT M, BACKUPS AND REINFORCING DETAILS
25 WIDTH WIDTH WILL BE SHOWN ON THE MANUFACTURER’S SHOP DRAWINGS FURNISHED TO THE
g ENGINEER.
9 *
E 2
v3 5. IF THE CROSS-SLOPE VARIES MORE THAN 2% OVER THE LENGTH OF THE SYSTEM,
o+ THE CONCRETE PAD WILL REQUIRE LEVELING. MAXIMUM PERMISSIBLE CROSS-SLOPE
£% A \ IS 8%.
¥ e
0
z8 ANCHOR LOCATIONS 6. THE INSTALLATION AREA SHOULD BE FREE FROM CURBS, ELEVATED OBJECTS, OR
68 (TYPY PLAN VIEW < BIDIRECTIONAL TRAFFIC > DEPRESSIONS
5 SIDE REFLECTOR :
g‘t PROTECTS HAZARDS (TYP) 7. THE REACT M SYSTEM SHOULD BE APPROXIMATELY PARALLEL WITH THE BARRIER OR
66 UP TO 30" WIDTH SIDE REFLECTOR REFLECTOR CENTERLINE OF MERGING BARRIERS.
5o (TYP) A - NOSE COVER
3 8. ALL STEEL COMPONENTS TO BE HOT DIPPED GALVANIZED EXCEPT STAKES, DRIVE
25 I 0 [I], o SPIKES, THREADED BOLTS IN BACKUP UNIT, AND WEDGE FITTINGS ON CABLES.
. B E] - Bl @ H Bl Gl - - L] @© PP
HE BACKUP CYLINDER 6 |[| CYLINDER 5 [| CYLINDER 4 [] CYLINDER 3 [| CYLINDER 2 []| CYLINDER 1 ' 3CYEIN8EI$' 9. THIS DRAWING REPRESENTS THE REACT M TL-3 SYSTEM, RE-DIRECTIVE, NON-GATING
<5 \ . s (TYP) CRASH CUSHION THAT CAN PROTECT HAZARDS UP TO 30-INCHES IN WIDTH.
Se d°° = ! o) ! i © ! i -
o —d il g B e ® 5 g =3 4'-4 Y, 1" DIA. HOLE
8% = : ) T 9 FOR OVERPULLING DESIGN DATA TABLE FOR REACT M
o8 . CoJ) Co) (CYLINDER 1 ONLY)
22 34 en To ) & TEST | TEST | OVERALL |TRANSITION| SYSTEM
50 = e || = @ || ® @ ] i i CABLE STRAPS NUMBER | LEVEL | LENGTH LENGTH WIDTH
eE ° ° ° ° ° _ BASE OR ANCHOR PLATE 3-30 , . , .
> NN A L = F P = F ~ & - . . 10 TL-3 [22'-2 ¥, - 3°-5 Ya
& ONCRETE PID. - . = . - ¥," X 7" ANCHOR STUD 3-36
: b L > *  REINFOR RETE PA | " " CONCRETE PAD ; T o P "
T e 3 N ; > EINFORCED CONCRETE PAD  CONCRE 0P OF CONCRETE 33A | L3 |22 2% 9-10% |35 %
R B " _ . w
* " f sy, eween | 338 | TL-3 [22°-2 %4 35 Y
of 36" | ANCHOR ELEVATION VIEW AB,\II_%HCOKR S R
£8 ©BLOCK ; . T ANCHOR SYSTEM TYPE
a2 : LEFT SIDE b S . .
5% ‘ . . 8 VARIES
8y Lo Lo , . . APPROVED ADHESIVE, 7" STUDS, 5.5" EMBEDMENT
e REACT M SYSTEM WITH NO TRANSITIONS A___ S .
> - =
ha . (SEE THE MANUFACTURER’S SHOP DRAWINGS FOR VIEW A-A FOUNDATION TYPES
o= 48 TRANSITIONS AND OFFSET INSTALLATION DETAILS.) ANCHORING DETAIL "
-2 BASE TRACK «SEE FOUNDATION TYPES TABLE MINIMUM 8" REINFORCED PORTLAND CEMENT CONCRETE
e BACKUP PAD (REQUIRED REINFORCING STEEL FOR CONCRETE
PAD SHALL BE SHOWN ON THE MANUFACTURER’S SHOP
13 BACKUP ASSEMBLY TYPES FOR SYSTEM TRANSITIONS DRAWINGS
ot ® )
[o]
2E ©}i ®1® P9 B9 P9 P ® P e ® i@ S MINIMUM 8" NON-REINFORCED PORTLAND CEMENT
= [ b o o CONCRETE ROADWAY MEASURING AT LEAST 12’ WIDE
£%a ® ' BY 50’ LONG)
= ")
= o0 e 1 I O BN N R e | - [ S B
3355 i & oo MINIMUM 7" CONCRETE DECK STRUCTURE, OR
2908 ® K SAFETY SHAPE BARRIER MINIMUM 6" REINFORCED CONCRETE ROADWAY
o - | Y H
\ o o o o o o o o o o o < ° TRANSITION (ADAPTER) NOTE:
e o eole o TRANSITION PLATE (S) (OPTIONAL) THIS STANDARD IS A BASIC REPRESENTATION OF THE
/ REQUIRED W/BI-DIRECTIONAL REACT M SYSTEM AND IS NOT INTENDED TO REPLACE
TRAFFIC FLOWS ONLY. THE PRODUCT DESCRIPTION ASSEMBLY MANUAL.
ANCHOR LOCATIONS PLAN VIEW
° o (TYP)
BACKUP —» ® Design
=t Divicion
I Texas Department of Transportation Standard
BASE TRACK
= VERTICAL WALL BARRIER VERTICAL WALL BARRIER TRINITY HIGHWAY
: — TRANSITION (ADAPTER) TRANSITION (ADAPTER) ENERGY ABSORPTION
2l 2 o ‘ - TRANSITION PLATE (S) (OPTIONAL) TRANSITION PLATE(S) (OPTIONAL) CRASH CUSHION
; . CONCRETE PAD . > > v . " REINFORCED CONCRETE PAD "~ REQUIRED W/UNIDIRECTIONAL REQUIRED W/BI-DIRECTIONAL
B 2 I : : TRAFFIC FLOWS ONLY. TRAFFIC FLOWS ONLY. REACT M (NARROW)
ANCHOR ELEVATION VIEW NOTES: (MASH TL-3)
BLOCK CONTACT THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR REACT (M) _ 2]
THE CORRECT BACKUP ASSEMBLY AND TRANSITION PANELS OR SIDE
PANELS USED FOR STANDARD AND BI-DIRECTIONAL INSTALLATIONS: Fiie reactmzl.dan o 1XDOT Jow KM [oms 55 o CL
BACKUP AND BASE TRACK ASSEMBLY AT DIVIDED-HIGHWAY MEDIANS OR UNDIVIDED ROADWAYS WHERE THE ©TxD0T:  JULY 2021 CONT |SECT JoB HIGHWAY
- SYSTEM IS EXPOSED TO IMPACTS FROM ONE OR TWO DIFFERENT REVISTONS ETC
e AL T o S5 SIRECTIONS OF TRATFIC FLON. o R ——T
] L U L LL . Y :
ac LOW MAINTENANCE HOU| MONTGOMERY 66
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o
S NOTE: GENERAL NOTES
> w
98 |4, Tmsirion wav s Rtouined Yo INSTALL T QUADGUARD EITE W10 24" WIDE (8 BAY) SYSTEM
% . 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF THE
- SYSTEM, CONTACT: TRINITY HIGHWAY - ENERGY ABSORPTION INC. AT 1(888)323-6374.
(27°-2") SYSTEM LENGTH
%’E 2. SEE THE RECENT QUADGUARD ELITE M10 PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR IMPACT
go (26°-3") EFFECTIVE LENGTH PERFORMANCE CHARACTERISTICS AND DESIGN LIMITATIONS AND THE DRAWING PACKAGE FOR THE
22 NARROW 24" SYSTEM BEFORE INSTALLING THE QUADGUARD ELITE M10 AT ANY GIVEN LOCATION.
&z (6)D1APHRAGMS (@) FENDER PANELS—\ (OHurt [NDICATOR—\
-
z3 1 OF 8 —\ — 3. FOR BI-DIRECTIONAL TRAFFIC: THE LOCATION AND OR WIDTH OF THE QUADGUARD ELITE MIO
g IS RESTRICTED. AS BI-DIRECTIONAL TRAFFIC APPROACHES THE REAR OF THE QUADGUARD ELITE
x o
g 2 3 4 5 6 7 8 M10, THE QUADGUARD ELITE M10 SHOULD NOT EXTEND FURTHER INTO THE TRAFFIC-SIDE OF
-8 7N \ THE BARRIER THAN THE OBSTACLE. ANY TRANSITION INSTALLED MUST EITHER BE TANGENT TO
83 p A BOTH QUADGUARD ELITE M10 AND OBSTACLE OR MUST ANGLE TOWARD FIELD SIDE OF THE BARRIER.
[agr=} — 5 - r o)
> o f @ O} 48" 4. SYSTEM TRANSITION: APPROPRIATE TRANSITION PANELS OR SIDE PANELS WILL BE REQUIRED
=0 SYSTEM 24~ ME3 ME3 ME3 ME2 ME2 ME2 ME1 b JOEN 88 CONCRETE PAD FOR PROPER IMPACT PERFORMANCE. THE CORRECT PANEL (S) TO USE WILL DEPEND ON THE
a8y WIDTH : WIDTH DIRECTION OF TRAFFIC FLOW AND WHAT TYPE OF BARRIER OR ROAD FEATURE THE QUADGUARD ELITE
i3 — P 5 M10 SYSTEM IS SHIELDING. SEE THE QUADGUARD ELITE MIO PRODUCT DESCRIPTION & ASSEMBLY
nu 2N MANUAL FOR FURTHER DETAILS.
-
X
25 0) ® ® 5. COMPONENTS FOR THE QUADGUARD ELITE (MI10) BACKUP AND REINFORCING DETAILS ARE SHOWN
<z (4) ME3 CYLINDER ASSEMBLIES (REAR) (3) ME2 CYLINDER ASSEMBLIES (1) ME1 CYLINDER ASSEMBLY (FRONT) ON THE QUADGUARD ELITE M10 PRODUCT DESCRIPTION & ASSEMBLY MANUAL.
>0
3z PLAN VIEW (5)NOSE ASSEMBLY 6. CONCRETE PAD SHALL BE 6" MIN. REINFORCED 28MPa [4,000 PSI1 (P.C.) OR 8" MIN.
o NON-RE INFORCED 28MPa [4,000 PSI1 CONCRETE ROADWAY MEASURING AT LEAST 12°-0" WIDE
> CONCRETE PAD LENGTH (27’ -0") BY 50°-0" LONG. ANCHOR BLOCK IS NOT REQUIRED WHEN USING 8" CONCRETE PAD INSTALLED
o \ UNIDIRECTIONAL SYSTEM AGAINST AN IMMOVABLE STRUCTURE, E.G. CONCRETE WALL.
< O
o
e KEY KEY 7. IF THE CROSS-SLOPE VARIES MORE THAN 2% OVER THE LENGTH OF THE SYSTEM, THE CONCRETE
< _ o
of ) SHOWN WITH (D) [ ME3 CYLINDER ASSEMBLIES |(6) | DIAPHRAGMS @QEN CYLINDER INSTALLED PAD WILL REQUIRE LEVELING. MAXIMUM PERMISSIBLE CROSS-SLOPE IS 8%.
e BACKUP ASSEMBLY (@ | ME2 CYLINDER ASSEMBLIES |(7)|FENDER PANELS INSIDE OF NOSE BELT ASSEMBLY(S) 8. THE INSTALLATION AREA SHOULD BE FREE OF CURBS, ELEVATED OBJECTS,OR DEPRESSIONS.
oY TE:
QZ (3| ME! CYLINDER ASSEMBLY MONORAILS N TE NDICATOR WILL 9. THE QUADGUARD ELITE M10 SYSTEM SHOULD BE INSTALLED APPROXIMATELY PARALLEL WITH THE
o NOTE: (@) | GEN CYLINDER @ TYPE OF BACKUP RAISE UPON IMPACT. BARRIER.
o PROVISION SHALL BE MADE FOR REAR FENDER SIDE (5 | Nost BELT AsseveLY TT INDICATOR @OHIT INDICATOR A E BACKUP AND T
Qg PANELS TO SLIDE REARWARD UPON IMPACT, 25" MIN. 10. FOR THE TENSION STRUT BACKUP THE"DISTANCE BETWEEN THE BACK OF BACKU ND THE
g3 BARRIER WALL SHOULD NOT EXCEED 7" IN ANY CASE.
B /ﬂ\\ f\\ //\\ /=\\ //=\\ //=\ //S\ ME 1 — 11. TXDOT HAS ONLY APPROVED THE 24" WIDE QUADGUARD ELITE M10 SYSTEM. THE QUADGUARD
&, L — ELITE M0 PRODUCT DESCRIPTION AND ASSEMBLY MANUAL INCLUDES SYSTEM WIDTH OF 24",
23 sb;zE _ ol ) ONLY THE 24" SYSTEM IS ALLOWED TO BE INSTALLED ON TEXAS ROADWAYS.
—_—
(&)
Zs I“_ZS [TeJTBAY 8( [Te]TBAY 7 [Te]TBAY 6 [TeJTBAY 5( [Te]TBAY 4( [Te]TBAY 3 [TeJTBAY 2 |\ [Te]TBAY 1 ‘|:\I| [J , )l 30 FOUNDATION & ANCHORING REQUIREMENTS
w =z
vwz o T o \_ _ _ /) HEIGHT FOUNDATION TYPES: A, B, C, & D
X = A} - —_— — — —
!"—’ﬁ SIDE " L: .\_/ ~—— ‘\_/ FOUNDATION TYPE:A REINFORCED CONCRETE PAD OR ROADWAY
; -
':1:’% PANELS MONORAIL MONORAIL MONORAIL FOUNDAT ION: 6" MINIMUM DEPTH (P.C.C.)
o P f‘: = = = = b\ * ANCHORAGE : 7" STUDS EMBEDDED 5 '»" - APPROVED ADHESIVE
> w "
oz REINFORCED CONCRETE FOUNDATION PAD | 6 \ FOUNDATION TYPE:B ASPHALT OVER P.C.C.
wx ELEVATION VIEW T FINISHED GRADE FOUNDATION: 3" MIN. (A.C.) OVER 3" MIN. (P.C.C.)
S5 LEFT SIDE ANCHORAGE : 18" THREADED ROD EMBEDDED 16 !/;" - APPROVED ADHESIVE
Qr
o3 36" FOUNDATION TYPE:C ASPHALT OVER SUBBASE
—2 ANCHOR BACKUP ASSEMBLY TYPES FOR SYSTEM TRANSITIONS FOUNDATION: 6" MIN. (A.C.) OVER 6" MIN. (C.S.)
22 BLOCK ANCHORAGE ¢ 18" THREADED ROD EMBEDDED 16 " - APPROVED ADHESIVE
TAT
s concaEre /SEE GENERAL NOTE 10 FOR CLEARANCE LIMITATIONS FOUNDATION TYPEiD  ASPRALT ONLY
'V_’z ! 48" ! SAFETY BARRIER 4 N FOUNDATION: 8" MIN. (A.C.)
vz NOTES: ’/ q ANCHORAGE: 18" THREADED ROD EMBEDDED 16 !/;" - APPROVED ADHESIVE
Iwn : ¢
LY CONTACT THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR N SYSTEM TRANSITIONS TYPES KEY:
£§52 CONCRETE PAD AND ANCHOR BLOCK INSTALLATION REQUIREMENTS. N 1 | QUAD-BEAM TO CONCRETE SAFETY BARRIER ASPHALT CONCRETE  (A.C.)
z.4% COMPACTED SUBBASE (C.S.)
38y A MANUFACTURER'S DRAWING PACKAGE UNIQUE AND SPECIFIC FOR THE 2 | QUAD-BEAM TO CONCRETE BRIDGE RAIL PORTLAND CEMENT CONCRETE (P.C.C.)
8.8 QUADGUARD ELITE M10 FIELD INSTALATION AND INFORMATION REGARDING " ) ,
ZEx THE TYPE OF BACKUP ASSEMBLY REQUIRED FOR THE TRANSITION WILL 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 RAIL IF THE UNIT 1S 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 RAIL ADEQUATE FUTURE PERFORMANCE.
6" REINFORCED CONCRETE PAD REQUIRES THE INSTALLATION OF AN
ANCHOR BLOCK AS SHOWN ON THE MANUFACTURER'S DRAWING PACKAGE. NOTE: TENSION STRUT BACKUP MAY BE USED IN CONSTRUCTION ZONES ON ASPHALT CONCRETE
c (A.C.) FOR TEMPORARY USE ONLY.
8" NON-REINFORCED CONCRETE PAD MAY NOT REQUIRE AN ANCHOR BLOCK, M I O Ik CaEAM OR
IF THE PAD IS INSTALLED AGAINST AN IMMOVABLE CONCRETE BACKUP. e FENCE REQUIRES I TBEAM PoSTSs ) l = p—
Division
CONCRETE PAD AND ANCHOR BLOCK COMBINATIONS SHALL BE CONFIRMED .
WITH THE MANUFACTURER BASED UPON SITE SPECIFIC DATA (SSD). ALL POSTS W6X8.5/9 I1-BEAMS (78" LONG). ITexas Department of Transportation Standard
TRINITY HIGHWAY
NOTE:
THE QUADGUARD ELITE MIO 8-BAY, 24" WIDE - NARROW SYSTEM ENERGY ABSORPTION
TESTED TO MASH TEST LEVEL 3. QUADGUARD ELITE M10
NOTES:
QM10024E CYLINDER TYPES IN BAYS CONTACT THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR U
TL-3 MODEL # THE CORRECT BACKUP ASSEMBLY AND TRANSITION PANELS OR SIDE (MASH '|'|_ -3)
BAYS 8 TYPE-ME3 | TYPE-ME2 | TYPE-ME1 | TYPE-QEN PANELS USED FOR STANDARD AND BI-DIRECTIONAL INSTALLATIONS:
T APIRAGHS AT DIVIDED-HIGHWAY MEDIANS OR UNDIVIDED ROADWAYS WHERE THE
H 8 4 3 1 1 SYSTEM IS EXPOSED TO IMPACTS FROM ONE OR TWO DIFFERENT -
(9) CONCRETE BACKUP DIRECTIONS OF TRAFFIC FLOW. QGEL ITE (M10) (N)-20
WIDTH 24" REAR FRONT NOSE FILE: ageliteml0n20.dgn DN:TxDOT  [CK:iKM  [DWsVP [ck:AG
NOTE: (©71xD0T: NOVEMBER 2020 CONT [SECT| J0B HIGHWAY
e THIS STANDARD IS A BASIC REPRESENTATION OF THE REVISTONS 64571331 001 [45.67C,
g QUADGUARD ELITE M10 SYSTEM AND IS NOT INTENDED oeT CoNTY P———
== TO REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. | LOW MAINTENANCE HOUl MONTGOMERY &
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2i | (@ som wite QUADGUARD ELITE M10 69" WIDE (8 BAY) SYSTEM FENDER PaNEL(D GENERAL NOTES
Ez BACKUP ASSEMBLY DIAPHRAGMS@
s 1 OF 8 1. FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL GUIDANCE OF THE SYSTEM
é% =\ — [ QUADGUARD (HDPE) CYL INDER w1 moreator © CONTACT: TRINITY HIGHWAY - ENERGY ABSORPTION INC. AT 1(888)323-6374. '
w
St L 2. SEE THE RECENT QUADGUARD ELITE M10 WIDE PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR IMPACT
Zo : 3 i : PERFORMANCE CHARACTERISTICS AND DESIGN LIMITATIONS AND THE DRAWING PACKAGE FOR THE WIDE
&= / 69" SYSTEM BEFORE INSTALLING THE QUADGUARD ELITE M10 AT ANY GIVEN LOCATION.
>
2a & JA E f JA & E B é q 3. FOR BI-DIRECTIONAL TRAFFIC: THE LOCATION AND OR WIDTH OF THE QUADGUARD ELITE M10 WIDE
ga _ i - i 8 69" IS RESTRICTED. AS BI-DIRECTIONAL TRAFFIC APPROACHES THE REAR OF THE QUADGUARD ELITE
we SYSTEM ., M1O WIDE 69", THE QUADGUARD ELITE M10 SHOULD NOT EXTEND FURTHER INTO THE TRAFFIC-SIDE OF
58 WibTH 62 ME3 ME3 ME3 ME3 ME2 ME2 ME2 ME1 CONCRETE,PAD THE BARRIER THAN THE OBSTACLE. ANY TRANSITION INSTALLED MUST EITHER BE TANGENT TO BOTH
=P b ] b ! o o QUADGUARD ELITE M10 AND OBSTACLE OR MUST ANGLE TOWARD FIELD SIDE OF THE BARRIER.
[ay=1 — — —
g g M i < e 9 % ) ) " U 4. SYSTEM TRANSITION: APPROPRIATE TRANSITION PANELS OR SIDE PANELS WILL BE REQUIRED FOR
PROPER [MPACT PERFORMANCE. THE CORRECT PANEL (S) TO USE WILL DEPEND ON THE DIRECTION
w wvn
Sr . i OF TRAFFIC FLOW AND WHAT TYPE OF BARRIER OR ROAD FEATURE THE QUADGUARD ELITE M10 SYSTEM
=2 T - IS SHIELDING. SEE THE QUADGUARD ELITE M10 WIDE [69"1 PRODUCT DESCRIPTION & ASSEMBLY
n & ® MANUAL FOR FURTHER DETAILS.
o 1 : (1) ME1 CYLINDER
25 — @ (3) MEZ CYLINDER ASSEMBLIES ASSEMBLY (FRONT) 5. COMPONENTS FOR THE QUADGUARD ELITE (M10) BACKUP AND REINFORCING DETAILS ARE SHOWN ON
¥ X
YE 4y ME3 CYLINDER ASSEMBLIES (REAR) (FRONT) THE QUADGUARD ELITE M10 WIDE PRODUCT DESCRIPTION & ASSEMBLY MANUAL.
zZO o
<z am 267 -2" EFFECTIVE LENGTH , 6. CONCRETE PAD SHALL BE 6" MIN. REINFORCED 28MPa [4,000 PSI1 (P.C.) OR 8" MIN.
5o i 27°-1" SYSTEM LENGTH NON-RE INFORCED 28MPa [4,000 PSI1] CONCRETE ROADWAY MEASURING AT LEAST 12°-0" WIDE BY
o . 50" -0" LONG. ANCHOR BLOCK IS NOT REQUIRED WHEN USING 8" CONCRETE PAD INSTALLED AGAINST
= ' 277 -0" CONCRETE PAD LENGTH AN IMMOVABLE STRUCTURE, E.G. CONCRETE WALL.
£ UNIDIRECTIONAL “SYSTEM TRAFFIC 7. IF THE CROSS-SLOPE VARIES MORE THAN 2% OVER THE LENGTH OF THE SYSTEM, THE CONCRETE
<~ . - 4 y
£5 NOTE: PLAN VIEW (G)NOSE ASSEMBLY T A
o3 A TRANSITION MAY BE REQUIRED TO INSTALL THE TLAN VIEW PAD WILL REQUIRE LEVELING. MAXIMUM PERMISSIBLE CROSS-SLOPE IS 8%.
- QUADGUARD ELITE M10 TO THE OBJECT BEING SHIELDED. KCBY 'Eg 8. THE INSTALLATION AREA SHOULD BE FREE OF CURBS, ELEVATED OBJECTS, OR DEPRESSIONS.
P ME3 CYLINDER ASSEMBLIES DIAPHRAGMS
GZ (D QEN CYLINDER INSTALLED 9. THE QUADGUARD ELITE M10 SYSTEM SHOULD BE INSTALLED APPROXIMATELY PARALLEL WITH THE
<5 (@ |ME2 CYLINDER ASSEMBLIES |(7) | FENDER PANELS INSIDE OF NOSE BELT ASSEMBLY(S) BARRIER.
=2 (® | ME1 CYLINDER ASSEMBLY MONORAILS NOTE:
Se NOTE: HIT INDgCATORP\g(I:%L 10. FOR THE TENSION STRUT BACKUP, THE DISTANCE BETWEEN THE BACK OF BACKUP AND THE BARRIER
< - "
g PROVISION SHALL BE MADE FOR REAR FENDER SIDE (@) | GEN CYLINDER (@ | TYPE OF BACKUP IHSII-ZT UIN%NICih/ITOR . WALL SHOULD NOT EXCEED 7" IN ANY CASE.
=z "
g PANELS TO SLIDE REARWARD UPON IMPACT, 30" MIN. (® | NOSE BELT ASSEMBLY HIT INDICATOR 11. THE WIDE QUADGUARD ELITE M10 SYSTEM IS ONLY AVAILABLE IN A 69" WIDTH.
e
2z m ME2 ME2 ZME]
4 - e -
&8 7 7 FOUNDATION & ANCHORING REQUIREMENTS
23 e FOUNDATION TYPES: A, B, C, & D
B HE IGHT FOUNDATION TYPE:A REINFORCED CONCRETE PAD OR ROADWAY
wZ FOUNDAT ION: 6" MINIMUM DEPTH (P.C.C.)
Fo * ANCHORAGE : 7" STUDS EMBEDDED 5 %" - APPROVED ADHESIVE
> w
o PAD |6-- FOUNDATION TYPE:B ASPHALT OVER P.C.cC.
£ FINISHED FOUNDAT ION: 3" MIN. (A.C.) OVER 3" MIN. (P.C.C.)
W ELEVATION VIEW T GRADE ANCHORAGE : 18" THREADED ROD EMBEDDED 16 Y2 - APPROVED ADHESIVE
Qr "
°3 36 LEFT SIDE FOUNDATION TYPE:C ASPHALT OVER SUBBASE
o /NCHOR BACKUP ASSEMBLY TYPES FOR SYSTEM TRANSITIONS FOUNDAT ION: 6" MIN. (A.C.) OVER 6" MIN. (C.S.)
gz ANCHORAGE 18" THREADED ROD EMBEDDED 16 " - APPROVED ADHESIVE
oo
e — R CLEARA TATIONS FOUNDATION TYPE:D ASPHALT ONLY
o | 18" | SEE GENERAL NOTE 10 FOR CLEARANCE LIMITATION FOUNDAT ION: 8" MIN. (A.C.)
z= NOTES: ANCHORAGE 18" THREADED ROD EMBEDDED 16 " - APPROVED ADHESIVE
e 3 CONTACT THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR CONCRETE SYSTEM TRANSITIONS TYPES KEY:
g°3 CONCRETE PAD AND ANCHOR BLOCK INSTALLATION REQUIREMENTS. SAFETY BARRIER 1 | QUAD-BEAM TO CONCRETE SAFETY BARRIER ASPHALT CONCRETE ~ (A.C.)
3 COMPACTED SUBBASE (C.S.)
308 QUADCUARD ELTTE WIDE MIG FIELD INSTALATION AND INFORMATION - 2 |QUADDEA TO CONFRETE PRIDDE ML PORTLAND CEMENT CONCRETE (P. C. C.)
(]
—I X -
SEF REGARDING THE TYPE OF BACKUP ASSEMBLY REQUIRED FOR THE 3 _|QUAD-BEAM TO SINGLE SLOPE OFFSET NOTE: SEE TRINITY’S PRODUCT DESCRIPTION ASSEMBLY MANUAL FOR THE APPROVED ADHESIVE.
TRANSITION WILL BE PROVIDED BY THE MANUFACTURER TO THE ENGINEER 4 | QUAD-BEAM TO CONCRETE END SHOE
AND INSTALLER. IF THE UNIT [S ANCHORED TO ASPHALTIC CONCRETE, [T SHOULD BE RELOCATED TO FRESH,
5 |QUAD-BEAM TO THRIE-BEAM RAIL UNDISTURBED ASPHALT AND RE-ANCHORED AFTER EACH [MPACT TO ENSURE ADEQUATE FUTURE
6" REINFORCED CONCRETE PAD REQUIRES THE INSTALLATION OF AN . . PERFORMANCE .
ANCHOR BLOCK AS SHOWN ON THE MANUFACTURER’S DRAWING PACKAGE. 6 |QUAD-BEAM TO W-BEAM RAIL
TENSION STRUT BACKUP MAY BE USED [N CONSTRUCTION ZONES ON ASPHALT CONCRETE (A.C.)
8" NON-REINFORCED CONCRETE PAD MAY NOT REQUIRE AN ANCHOR BLOCK, NOTE: FOR TEMPORARY USE ONLY.
IF THE PAD IS INSTALLED AGAINST AN IMMOVABLE CONCRETE BACKUP. TRANSITION ASSEMBLIES FOR THE g'& Bc_ss_ig_n
QUADGUARD ELITE M10 TO THRIE-BEAM OR ) ivision
CONCRETE PAD AND ANCHOR BLOCK COMBINATIONS SHALL BE CONF IRMED (@ TENSION STRUT BACKUP W-BEAM FENCE REQUIRES 1-BEAM POSTS: ITexas Department of Transportation Standard
WITH THE MANUFACTURER BASED UPON SITE SPECIFIC DATA (SSD).
ALL POSTS W6X8.5/9 I1-BEAMS (78" LONG). TRINITY HIGHWAY
NOTE:
THE QUADGUARD ELITE M10 WIDE 8-BAY SYSTEM TESTED TO MASH ENERGY ABSORPTION
TEST LEVEL 3.
NOTES: QUADGUARD ELITE M10 WIDE
CONTACT THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR
TL-3 MODEL # | QM10069E 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:
AT DIVIDED-HIGHWAY MEDIANS OR UNDIVIDED ROADWAYS WHERE THE GELITE (M10) (W) -20
DIAPHRAGMS 8 4 3 1 1 SYSTEM IS EXPOSED TO IMPACTS FROM ONE OR TWO DIFFERENT Q L
WIDTH 69" REAR FRONT NOSE DIRECTIONS OF TRAFFIC FLOW. FILE: qgelitemlOw20.dgn DN:TxDOT  [CK:iKM  [ow: SS [ck:AG
NOTE: (©TxDOT: NOVEMBER 2020 CONT [SECT| JoB HIGHWAY
oo THIS STANDARD IS A BASIC REPRESENTATION OF THE Revisions 6457/33| 001 145, ETC.
e QUADGUARD ELITE M10 WIDE SYSTEM AND IS NOT INTENDED DIsT COUNTY SHEET NO.
== TO REPLACE THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. LOW MAINTENANCE HoUl MONTGOMERY | 68
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Note: See SGT standard sheets for
proper installation and length Minimum 1°-10" beyond
of need requirements. guard fence Approx. 5°-0" 50’ Approach Taper of Grading or Mow Strip

posts 5-10" |
r3’—6" Typical r’ ’—_\ | |

g o] [ il —r@ g it - 1 £ ‘ _1_2'-0"
| / | f—

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

Offset
Varies

NO WARRANTY OF ANY KIND IS MADE BY TXDOT FOR ANY PURPOSE WHATSOEVE

wi
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w
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o
[T
(&)
z
oy
=
2
w
w
o
w
]
g
=
<
2 Edge of N
x <5> Pavement Direction of Traffic Grading or approved
© Mow Strip (1V : 10H or Flatter)
w
-
)
=1 -y
@ MBGF or MBGF Transition Length varies. Adjust Mow Strip width accordingly when offset is used. (offset "option" shown)
& /\/
-
Q
w
"4
S GRADING AND MOW STRIP AT GUARDRAIL END TREATMENTS Note: Site Condition(s)
2 Reinforced Concrete Site condi+ions_moy exisT where grading is required
§ or Asphgl-hc Pavement A —— Approved Post for the proper installation of metal guard fence and
Mow Strip end treatments.
o (See General Note 4) . .
S Approach grading or mow strip may be decreased
v or eliminoted, as directed by the Engineer.
<
2 \
['4
(o] = |—=
e olg ~ <
Lg RE é "" é é é ﬁ GENERAL NOTES
- < |w .
oI M| 3
<5 ] - ] - = - 1. This mow strip design is for use with metal beam guard fence, guard fence transitions,
8o L : I - and guard fence end treatments. See applicable GF (31) MBGF or GF(31) Transition Stondord
E; sheet for additional information.
< @
Eé 18" x 18" min. or 2. Mow strips shall be reinforced concrete with (wire mesh or synthetic fiber), as shown on
g= 18" dia. min. A— W-Beam Edge of the plans and will be paid for under the pertinent bid item. Reinforced concrete shall be
zv leave-out PLAN Pavement placed in accordance with Item 432, "Riprap." The use of the synthetic fiber in lieu of
ww GF (31) shoW;_WT;F Mow Strip steel reinforcing is acceptable, provided the fiber producer is on the Department Material
W . s . . PN
§F //‘\ (See GF (31) standard sheet for Producer List (MPL), maintained by TxDOT, Construction Division.
[ - -
:: : proper installation) Reinforced Concrete 3. The leave-out behind the post shall be a minimum of 7",
25 Approved Post Mow Strip
ww | (See General Note 4) 4. Only steel (W6 x 8.5 or W6 x 9.0), or 7 !Y," Dia. round wood posts are acceptable for use
T in the mow strip. See GF(31) Standard for additional details.
¥s Edge of - Grout mixture
=0 Pavemen+ Q N (See General Note 8) 5. Other curb placement options may be used. Curbs are not considered part of the
oY e . mow strip and will be paid for under other pertinent bid item.
oF 9" Reinforced Concrete _
wo Mow Strip oo 6. Thickness of the mow strip will be 4"
Z O - .
zZQ N\ usuo! * / % g i)
w —_— ~ |0
§E L g , ™13 7. The limits of payment for reinforced concrete will include leave-outs for the posts.
- i
25 | I 7w 15" 8. The leave-outs shall be filled with a Grout mixture consisting of: 2719 pounds sand,
29 - | N | . b 188 pounds Type 1 or Il cement, and 550 pounds of water per cubic yard, with a 28-day
=5 alz | Im'” usua compressive strength of approximately 230 psi or less. Provide grout with a consistency
zZa Ol w—Beam-—// \\L_ that will flow into and completely fill all voids. Due to auger size, larger leave-out
He 154/ I I * . Edge of dimensions are acceptable from both an impact performance and maintenance repair standpoint
- et I I Slope to drain Fi11 leave-out with Pavement (Suggested Maximum leave-out of 20"). Payment for furnishing and placing the grout mixture
Zwn %23 | | Grout mixture will be subsidiary to the pay item of riprap mow strip.
Eu3 N I I (See General Note 8)
wouw
P b
PR S A — MOW STRIP DETAIL
nwwo
— I X . -
=gl - Reinforced Concrete Mow Strip
SECTION A-A with 18" x 18" Square or /ﬂ\
Typical 18" Dia. minimum leave-out. |
|
£ I Grout mixture
| (See General Note 8)
. | = ® .
Grout mixture T 0 . Design
(See General Note 8) | N Reinforced Concrete % Division
: ! Grout mixture See CCCG Mow Strip I Texas Department of Transportation Standard
9 B (See General Note 8) g:ﬁgd$;ge:°r-~_ "
See CCCG Reinforced Concrete 0
f *_ / Mow Strip o : — — METAL BEAM GUARD FENCE
Standard for :
Curb Types See CCCG Reinforced Concrete : ;4"
' - —_ . e
- LL Standard for * //_ Mow Strip | 7n 15" (MOW STRIP)
| | 15" Curb Types — - I
= | Imlﬁ usua T - P T
| | min usual ' ;4.. L H L
|
| | I 70 15 : * Siope to drain
| * Siope to drain | min | usual
| GF (31)MS-19
|
CURB OPTION (1) I * Slope to drain CURB OPTION (3) FILE: gf31ms19. dgn oN:TxDOT [cks KM [ows VP ek:CGL/AG
. . . . (©71x00T: NOVEMBER 2019 CONT |SECT JOB HIGHWAY
. This option will increagse the post CURB OPTION (2) REVISIONS 5457| 33 001 145 ETC
W embedment throughout the system. . : -
= Curb shown on top of mow strip DIST COUNTY SHEET NO.
au HOU| MONTGOMERY 69
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ELEVATION

TRAFFIC

Reinforced Concrete
Pavement Mow Strip 4\

—_

Approved Post
(See note 3) T\

fgn
usual

B @ B

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

(See Note 3)

/"\/7Approved Post

\ 2-Sack Grout

Reinforced Concrete
See CCCG * =
Standard for ‘ G Pavement Mow Strip

Curb Types \~/ Lene] ] 4 Usual

|
‘ 7 150
| | Min  Usual

| *’S\ope to Drain

CURB OPTION (1)

Shown at Curbed Location

(See Note 3)

/’\\/7Approved Post

Edge of
Pavement 3

2-Sack Grout

Reinforced Concrete
Pavement Mow Strip

usual

4

L

SECTION A-A

Typical

PLAN

W-Beam

J/ \Edge of

Pavement

(See Note 3)

/"\/7Approved Post

2-Sack Grout
See CCCGC

Stondord for Reinforced Concrete

Curb Types \\~«\\\\*7f_1 * Pavement Mow STrip
: A‘»:‘b1 4" Usual

| 7o 150
| "Min Usual

| *’S\ope +o Drain

CURB OPTION (2)

Curb Shown on Top of Mow Strip

Fill leaveout with
2-Sack grout
(See General Note 5)

Reinforced Concrete
Pavement Mow STrip

150

Min
3 _gn
Usual

N
bl
W*Becm‘*/ \ArEdge of

Pavement

MOW STRIP DETAIL

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

GENERAL NOTES
1.

6
See CCCG
Standard for
Curb Types

CURB OPTION (3)

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

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

The Type of approved post is 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 sfrip and are paid for under other pertinent
bid ifems.

Fill the leave outs with no more fthan a_2-sack grout mixture and
place in accordance with Section 421.2.7, "Mortar and Grout."
Payment for furnishing and placing the grout mixture is subsidiary
to the Item 432, "RIPRAP."

Place fthe mow strip the entire length of the guard fence plus any
Terminal Anchor Section (TAS) or Single Guardrail Terminal (SGT)
to 2 ft+. beyond the face of the object marker at the end of the SGT
Do not allow concrete to adhere to the ground |ine sftrut shown on
the SCGT standard sheet.

/"\/7Approved Post

(See Note 3)

2-Sack Grout

Reinforced Concrete
* Pavement Mow Strip

4" Usual

7 15"

| ‘Mim Usual

*’S\ope to Drain

Houston District

IE" Texas Department of Transportation

MOW STRIP

FILE: DNz CKs Dw: cK:

©TxDOT 2014 DIST |FED REG
REVISIONS Hou 5

03/15 2014 SPECS

PROJECT NO. SHEET

RMC 6457-33-001 70

COUNTY CONTROL | SECT | JOB |HIGHWAY

MONTGOMERY | 6457 33 | 001 145 erc.

STDES. DGN
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%3 2000° Nominal between splices. (3) %" Wire Ropes GENERAL NOTES
L8 s L el A
g.,, | 21" -6 Minimum one set of splices per run 1. For additional information contact Gibraltaor, Inc. at 1-800-495-8957,
+ .
s \ \ BeglnB Le-ng+2h0IofP Ne+eds for System 830-798-5444, or see the manufacturer’s product manual.
$§ IRZRERE eotn o8 pacing | 2. All concrete shall be CLASS A.
§: ] \ 3. The Cable Barrier System shall be installed on shoulders or on medians
I
a:s CRP - /| \ with slopes of 6:1 or flatter. If installed on slopes steeper than
E‘é ’/ [ 6:1 up to 4:1 the TL-4 system performs as a TL-3 and Gibraltar must
o . .
LY W —— Line Post (TYP) Driven or Socketed be contacted for various guidelines related to placement.
‘83 4, The Cable Barrier System is accepted by the FHWA Test Level - 4.
§§ 5. See the Texas MUTCD for proper "Barrier" delineation.
! \ ™1 P2 13-4 TP4-4 6. Rock Clause: Where solid rock is encountered:
36 A. For socketed post, continue digging 12" diometer, 15" deep into
g2 \_ Anchor Post rock or the required plan depth, whichever comes first.
Eé HSS 8" x 8"x 3’ B. For driven post, core drill a 4" diameter hole 18" deep into
29 \ 2’ Dia. x 8 Min. Deep rock or the required plan depth, whichever comes first.
25 N— Reinforced Foundation C. For Anchor post, continue digging 24" diameter, 30" deep into
29 (No Rebar Shown) rock or the requi i i
t quired plan depth, whichever comes first.
»0
5§ 6 -3" £1° 6 -3" +1° 7 -6 17 70 -6" +1° | 7. Tolerances:
5 ! ! ! ! * LP = 3" out of plumb, at top
(o] . = "
Fah | Alternate posts for barrier installation * Cable height ! .
66 % Anchor Post = 5" off of Cable Reference Line
‘E,,"_’ I Lo (o 8. The Gibraltar cab#e barrier system shall be installed in NCHRP
30 v \ZJ Cable Reference Line N : : i
oF Report 350 standard compacted soil. Soil must be well drained.
e \ . o o Lockplate 9. All non-welded rebar by others.
‘GE (3) Anchor Terminal Fittings Hairpin /_ == i ) = 10. Minimum recommended |ine post foundation.
<% Del ineator “\ 4 - 5" " MIN " MIN A. Without mowstrip, 36" Deep x 12" diameter foundations with #3
o
oL Concrete wedge rebar ring x 8" diameter with two #4 rebar vertical bars 30" long
T T A P FITTIN TERMINAL FITTING
§E T r @ 3-3" anchors per Bolt /8 CABLE SPLICE FI ING ERMINAL F1 I B. With 4" minimum depth hot mix asphalt, 30" deep x 12" diameter
&3 (8) Vertical #6 Bar / Monufacturer’s foundations with #3 rebar ring x 8" diameter with two #4 rebar
5 X 7°-10" P Recommendat ion . "
es @ 2-6" vertical bars 30" long.
5 . C. With 3" minimum depth concrete mowstrip, 24" deep x 12" diameter
g2 . Line of Cable Rebar Bars Line of Cable . P ° ’
cc 30" (10) Horz. #4 Rings . // Rebar Ring foundations. (No rebar required)
E‘S X 18" Dia. e 1-8 and Bars Welded to Socket D. Direct drive post 42" deep.
(By Others)
0w C
(=)
X o= 21/, |
; g GRADE %L . ]: CABLE TENSION
o <
£8 W 1 1/ j ® \(f\ , CHART»
& 8 3-'a o °F
gt LINE POST C-SECTION POST 8000
£e T C-Section Post 0 °F 7600
5 (BASE-PLATED OPTION) SECTION A SECTION B 34 X 29 X 4' 9"
é:- Low-Fill Box Culvert Less than 15" Fill / 4 2 10 °F 7200
Z . C-Section Post C-Section Post
0= 36 - - .
25 7 R@lnsg"s gpélced . 394 X 25" X 47 -9 30 X 245" X 4°-9" [}N@ 20 °F 6800
56 s C-Section Post / / L DEFLECTION 30 °F 6400
0 Q - . " .y . _— | [
83 (TP1-2) 34" X 2-2" X 4 ‘ N |l 40 °F | 6000
(=]
s (TP3-4) 3-Y4" x 2-Y2" X 4'-9" [ 2 } 0)
0@ /_ 1 ! ' ; Post 50 °F 5600
'Eﬁ 1 | "C" slot this side / | \ i Deflection| gpacing
£ T 1 for TP1-4 \ | _ 5 Al 60 °F 5200
e a I | I 42" foo"
g2 ) 8’ -0 20 FT -
533 ¥, " J-Bol+t 9 ¥ " Dia. Wire Rope } [ } 5 70 °F 4800
30 | " " 7' -0" 12 FT °
I 80 °F 4400
Eg% 14" 9 } - 39+ 12 o 42 |
N 3" x 4" x 15 ) 3" x 4" x 15" | 30" 3Txarx1s | B 6 -8" 10 FT 90 *F | 4000
| Steel Socket \ 3 . . A -
Steel or Plastic e s Steel or Plastic \ ° \ o " X 3" X 4" | 100 °F 3600
Socket 1"/ Dic. Hole Socket | 20" Ws4 =4 | Driven Socket '\ | *» Allowable Deviation ;
3 Sides | Rebar Welded ‘ from Chart +/- 10% 110 °F 3200
oy 3 Min. /_ (TP1 & TP2 Only) | to Socket | B
o | GRADE \ / GRADE \| | GRADE n
g ‘ -1 .
I AN —_ v } I §® Design
T Lo v o \ o Division
R 15" Do 1k } | I Texas Department of Transportation Standard
1 N I (B | B
24" . . v - "
— #3 Ring x 8"Dia. i ] — / 42
e St Sun /| / LN L post GIBRALTAR
Below Grade Stop
(By Others) CABLE BARRIER SYSTEM
14"
N 2-#4 Rebar x 30" (TL-4)
I"—IZ"—"I . (By Others)
Plastic or Plastic or
! — " Steel Cap
Steet Cop = I GBRLTR(TL4)-14
24" 12"~ 127 LINE POST cgbr I trt1414.d :TxDOT :RM VP :
TERMINAL POST INE_POST SOCKETED L S M T
X : arc CONT |SECT JoB HIGHWAY
(SHOWN WITH CONCRETE MOWSTRIP) LINE POST SOCKETED L (Shown with Driven AEVTSToNS 6457/ 33 001 145 ETC
£ R ASE AND ANCHOR POST (Shown with Tube Plate Option) (Shown with Rebar Ring/Bars Socket Option) (Shown with Welded Rebar Socket Option) Socket Option) pepes P pp—
~ 5] CABLE RELE C
- in (See Note 10) (See Note 9) (See Note 9) (See Note 9) HOU| MONTGOMERY 71
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REFLECTOR UNIT SIZES FOR DELINEATORS
DELINEATORS D & OM DESCRIPTIVE CODES
AND OBJECT MARKERS R
>C T
52 5 ) NUMBER OF REFLECTORS
" " " = Single
5% : 4 < < > D - Double
25 . — =0 — _ COLOR OF REFLECTORS
cCOoo B R =1 — - BN W = White
5,9 o —= ‘o : . : 0% E . Y = Yellow
§%o = S = <X ¢ v 3 Ty el R = Red
o5~ DEVICE *' a " . 5 | A== | . h = REFLECTOR UNIT SIZE
=05 e : & . DEVICE 5 s . 1
=D < s ~ ° or 2
R I - o H - TYPE OF POST OR DEL INEATOR
-8 3"+ Ve 4"+ e " o ° S WC = Wing Channel Post
<o <— ‘ o ° YFLX = Yellow Flexible Post
gag 3"+ Y " 3 WFLX = White Flexible Post
E§§ 6" + Yg" < s BRF = Borrier Reflector
Sl TYPE OF MOUNT
“od . . GND = Embedded (drivable or set in concrete)
2co 1-Size 2 reflector | 1-Size 1 reflector 2-Size 2 reflector | 2-Size 1 reflector CTB = Concrete Barrier Mount
£0b unit unit units units GF1 or GF2 = Guard Fence Attachment
ng_’ SHEETING Yellow, White or Red Type B or C reflective sheeting SRF = Surface Mount
cCu®no
28w 1. Size 1 and 4 - Direct applied reflective sheeting for use on flexible SHEETING Yel low, White or Red Type B or C Reflective Sheeting DE?E&:IO_NFM
i post (flx). BI = gl"lln' tional
o2 TE l !rec :0!’10 ;
0% 0 NO . . POST TYPE we YFLX, WFLX wC YFLX, WFLX BR = Bi-Directional with red on back
XeL 2. Size 2 and 3 - For use on wing channel (wc) post only. Use approved
5 metal, plastic or fiberglass backplate with 17/64" mounting holes. MOUNT TYPE GND GND, SRF GND GND, SRF INSTL OM ASSM (OM-XX)  (XXXX) XXX (XX)
Lo —
[T
£es OBJECT MARKERS TYPE OF OBJECT MARKER
0 C , 2, 3, or 4
D+
=N Type 1 (OM-1) Type 2 (OM-2) Type 3 (OM-3) Type 4 (OM-4) MBER OF REFLECTORS OR DIRECTION —
C 4% = -
o Y = 1-Size 3 reflector unit (Type 2 only)
g§5 OM-1 OM-2X OM-2Y OM-2Z OM-3L OM-3R OM-3C OM-4 Z = 3-Size 1 or 1-Size 4 reflector unit(s) (Type 2 only)
oL w L = Left Side (Type 3 Object Marker only)
wdb R R = Right Side (Type 3 Object Marker only)
'; E’g 4" 6" )<E>‘ C = Center (Type 3 Object Marker only)
£62 =g = — , . - TYPE OF POST
oLy % g S 12" " WC = Wing Chonnel Post
622 7 QI 2 Z A <> =~ WFLX = White Flexible Post
555 ix \\ 7 g N d " TWT = Thin Walled Tubing
€ - = X
232  Dpevice ﬂ y S5 Sl TYPE OF MOUNT
o ) “y N GND = Embedded (drivable)
25 %9 - = NZ N o S © SRF = Surface Mount
. Q% < K ™ ™ ™ WAS = Wedge Anchor Steel
E%ég — ° 45° WAP = Wedge Anchor Plastic
w o o
Zgnan o . 6" DIRECTION
SETE . . N 6 y If Required
B oer BI = Bi-Directional
5 %6 3-Size 1 reflector
3-Size 2 reflector | 1-Size 3 reflector units DEPARTMENTAL MATERIAL SPECIFICATIONS
. H 1-Si 4 flect
units unit or 1-Size 4 reflector FLEXIBLE DELINEATOR & OBJECT MARKER POSTS j
unit DMS-4400
(EMBEDDED & SURFACE MOUNT TYPES)
B . . Alternating acrylic black and retroflective B .
SHEETING Yellow-Type BFLOI’ CFLShee‘I'lng Yellow - Type B or C Sheeting yellow - Type By or Cp Sheeting Red -Type BFLOF Cq Sheeting SIGN FACE MATERIALS DMS-8300
POST TYPE T™T we we WFLX TwT TWT DELINEATORS, OBJECT MARKERS AND BARRIER [ .. o
MOUNT TYPE WAS, WAP GND GND GND, SRF WAS, WAP WAS, WAP REFLECTORS
BARRIER REFLECTORS (BRF) CHEVRONS ONE DIRECTION LARGE ARROW NOTE:
Del ineator and object marker
GF1 GF2 cT8 substrates and sign substrates
shal | be 0.080" Aluminum sign
blonk to conform to ASTM B-209
Alloy 6061-T6 or approved
DEVICE DEVICE alternative.
;’Qb Traffic
1 i ’
DEVICE W1-8 wi-6 I Texas Department of Transportation St'av,',ﬂg,'.'d
N DEL INEATOR &
18"x 24" : 30"x 36" | 36" x 48" 48" x 24" 60" x 30"
SIZE (W x L) |(conventional) m;::g;;:)m (Expressway) | (Freeway) SIZE (W x L) (Conventional) (Expressway & Freeway) OBJECT MARKER
1. Barrier reflectors shall meet the requirements
of DMS 8600. . o . MATERIAL
MOUNTING HEIGHT 4’'-0" or 7'-0 7'-0" Only MOUNTING HEIGHT 7 -0" DESCR IPT ION
2. Approved Barrier Reflectors are |isted on the
"Barrier Reflectors" Material Producer List 1. CHEVRON (W1-8) signs ond ONE DIRECTION LARGE ARROW (W1-6) Signs
at: www. txdot. gov. shall be installed per Sign Mounting Details (SMD) Standard D & OM (1 ) '20
Sheets and paid under Item 644 (Small Roodside Sign Assemblies). : 0. ; ; : ;
SHEETING Yellow, WhHe, Red NOTE %ETXDOTGOWAUZSUS‘?HZOM D:OJTXD(S)!CT ‘CK TTSBOT‘DW e HIG‘:;AYTXDOT
. N . . 2. When there is a need to increase conspicuity, the Texas version of "
o 1. Reflective sheeting shall have a minimum the ONE DIRECTION LARGE ARROW sign (W1-9T) may be used instead of e e 6457/33| 001 145, ETC.
e NOTE dimension of 3 inches and minimum surface the ONE DIRECTION LARGE ARROW (W1-6) 10°09 3715 prsT coTy SHEET M.
3 area of 9 square inches. i 4-10 1-20 HOUl MONTGOMERY 72
20A
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POST TYPE AND SUPPORT FOUNDATION DETAILS TYPE OF BARRIER MOUNTS
WING CHANNEL (WO FLEXIBLE POSTS (YFLX, WFLX) WEDGE ANCHOR SYSTEMS GUARD FENCE ATTACHMENT
§§ GND GND SRF WAS WAP GF1 GF2
[
Py ® O — — (] Attached to
:g @ B post or block
£8g — — T ] —/ ) . L r
LoD P [
cC Reflective i (A .) .
gt.‘{') Reflective [ ] material . pprex £ !
ggg ° material = = = = T, T
o _— 1 = .
o2k : T 2, § o £N
i ° | =
E’Bg Ground ° T %EJ ~ 2 I <
P Line ° T 12" 15 - 4— 0|20 < I <
R £ N
o532 ° — e _ 1 o
+ao ° ©| O [y}
[SN7 B ° o O
oo o - ;
£t 8 S B — 170
0 S S Post — 20"
oCco " "
£.6 S > Post 21| 30
o &v ° o
[N o 1
too ° .
Q0w o N
C + o é
W= = o
283 =" Pt
7 r N : . CONCRETE TRAFFIC BARRIER (CTB)
EN ¢
O -
f:"“;’g —1 =) ° _I:l_ Place Barrier Reflector
83 ° 12" Dia. - 12" Dia. on top or on side(s) of
O C ° CTB.
o+= $ o 3.5" "
DLL 3 o 17
@EO6 B N
gow $ ° Base (w] o
[N ° . ~—
88, Stub : : 30) 5 N
oL v 9 °
wd} - B * :
- £ 1
oZ5
L O
Siy EMBEDDED SURFACE MOUNT STEEL PLASTIC
552 NOTES
+
=5 NOTES
5 .
.;:"QP_ I Egzidgsgigéngqshggniéeéw%r 1. '\SAezi "El?x;ble Del ingaxorfcnd Object Marker Posts"
=
£ o Type 2 Object Markers and ateria roducer Lis or approved devices.
"ézg Delineators only. 2. Install per manufacturer’s recommendations. NOTE
»w QOO
G325 2. 1.12 Ibs/ft steel per ASTM A 3. Post length may vary to meet field conditions. 1. Install per manufocturer’s recommendations.
Zo0ol "7 1011 SS Gr. 50, or ASTM A499 . . . . GENERAL NOTES
<Lz b ' ° 4. When using yellow delineators with flexible posts
woer to separate opposing direction of travel, such as 1. Place delineators on a section of roadway at a consistent
= 2% gen-reﬂ ine or median use, the flexible posts shall distance from the edge of pavement.
e yel low.
2. Where a restriction prevents consistent placement from the
TYPES 1,3, AND 4 OBJECT MARKERS [ CHEVRONS AND ONE DIRECTION DELINEATORS AND TYPE 2 wiim he inpermost edge of the absiruetion.
AND CHEVRONS LARGE ARROW SIGN OBJECT MARKERS
3. When Type 2 object markers and delineators are more than
8'-0" from the edge of the pavement, it may not be possible
to maintain g height of approximately 4°'-0". If this is the
case, place the obJect marker or delineator as close to the
— desired height as possible.
D 4. Install all delineators, object markers and barrier reflectors
in accordance with the manufacturer’s recommendation.
> 5. Barrier reflectors should be installed a minimum of 18 inches
f_’ above the edge of the pavement surface.
1=
o
E ! 6. Diagonal stripes on Type 3 object markers shall slope down
) o A toward the intended travel Ilane.
[=% Pavement "
: 5 2 surface < =" Sarcty
° arei
! ~ Pavement ~NS Te D t t of Tr tati Division
< Pavement surface j: i I exas Department of Transportation Standard
sur face
DELINEATOR &
Ground
Ground Line OBJECT MARKER
Ground > Line ‘
Line ' INSTALLATION
2'-0" to 8-0" or |
in front of object |
NOTE NOTE _ being marked O D & OM (2) - 20
Mounting at 4 feet to the bottom Chevrons 30" x 36" and larger shall be !
of the chevron is permitted for mounted at a height of 7' to the bottom Fite:  dom2-20. dgn on: TXDOT ‘CK:TXDOT‘DW: TXDOT \cmeOT
chevrons that will not exceed of the chevron. Chevron sign and ONE @©7TxD0T  August 2004 conT |sEct 108 HIGHWAY
e a height of 6'-6" to the top of DIRECTION LARGE ARROW sign (W1-9T)shall See general notes 1, 2 and 3. REVISIONS 6457| 33 001 145, ETC.
i the chevron (sizes 24" x 30" and be_ins-rcl Ie<_j per SMD standard sheets and 10-09  3-15 DIsT COUNTY SHEET Na.
-3 smal ler) paid under item 644. 4-10 7-20 HOU| MONTGOMERY 73
20B
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CROSSOVERS

FREEWAY DELINEATION FOR RAMPS AND
ACCELERATION/DECELERATION LANES

TYPICAL APPLICATION OF
DEAD END BARRICADE

0 0

No warranty of any

4 Type I-A
RPM’s at 20’ — Double
spacing — yel low
del ineator

Double D D
yel low

delinegtor ——

— Type 1I-C-R
RPM’s at 10’
spacing

TxDOT assumes no responsibility for the conversion
Varies

DETAIL 1

FOR CULVERTS
WITHOUT MBGF

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

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

DISCLAIMER:

OM-2 to be D OM-2 to be

placed if safety ploced if culvert
end treatment headwal | is greater
is less than 15’ than 20’ in length
from travel Ione.xx and is less than

D lﬂS 15 from travel
lane or within the

ﬁ ﬁ clear zone
0 X
— ==z - - === = — — - |
I L |
|

[I N
EL——fOM—Z to be

placed if culvert
D headwall is less
than 15’ from
travel lane or
within the clear
zone

LI |17

R
R
=] Spacing of white
delineators for
acceleration or
R deceleration lanes
is approximately 100 f+t.
R
R
R

| —Ramp tangents-
100’ max spacing
Ramp curves-
Use del ineator
spacing table
("Straightaway
spacing” does
not apply).
Delineators
should be on
outside of
curve.

DETAIL 3

—<— Dead End
10° Barricade

RN

Optional type 4
100" object markers

usual

|
|
|
|
|
|
|
-1-
|

.
Warning devices
as per D & OM(3)
or Additional
devices as ~

necessary

I
DETAIL 4

TYPICAL DEAD END
BARRICADE INSTALLATION

| - |
AW W] r o s

AN LN NN Y. (4

max.

Elllzll
\

—~— Center of
Travel Lanes

NOTES

1. Barricade striping shall be red and white reflective sheeting for all permanent
road closures.

2. Barricade striping is red and white sloping toward the center of the roadway.

3. Type 3 Barricade Supports should be anchored to soil or pavement as descr ibed
in compliant Work Zone Traffic Control Devices List, section D.2.f and D.2.g.

DETAIL 5

52223‘,® Traffic
= Safety

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

LEGEND

Bidirectional Delineator

DEL INEATOR &
OBJECT MARKER
o3 PLACEMENT DETAILS

Barricade

Stan D & OM(4) -20

Del ineator
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TWO-WAY, TWO LANE ROADWAY TWO-WAY, TWO LANE ROADWAY TWO-WAY, TWO LANE ROADWAY
WITH REDUCED WIDTH APPROACH RAIL WITH METAL BEAM GUARD FENCE (MBGPF) BRIDGE WITH NO APPROACH RAIL
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O
wy
[e X7}
e See Note 1 See Note 1
€8¢ \ /
o v
22 [I
gr2 See Note 1 See Note 1 T oK R
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o0
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e 3 S s
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Ooxao D
X L
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5.6 / [I Y
“’bg NS IJ—LI IJ—LI Ry . [I One barrier
f85 One barrier reflector shall
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£,” each OM-3. The others
T e <y
235 2, N The others [I will have
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2 5 ® Traffic
25 ft. 3| & a5 2 25 ft. 25 ft. L8 [ el « 25 1. LEGEND =t Safety
c | o O C [} - - @ . Division
N | w w| wn O | -4 © I Texas Department of Transportation Standard
AN |:| v 318 ol 2 ' é Bidirectional Delineator
c |0 9| ¢
See Note 1 See Note 1 See Note 1 e l U See Note 1 < |Delineator DELINEATOR &
ee Note ee Note ee Note ee Note T MARKER
- OBJEC
OM-3
‘ot ore / PLACEMENT DETAILS
1. Terminal ends require reflective 1. Terminal ends require reflective I-;l oM-2 D & OM (5) '20
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DocuSign Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B

MULTI-LANE UNDIVIDED, DIVIDED ROADWAY WITH
CONTINUOUS CONCRETE TWO-WAY ROADWAY WITH METAL BEAM GUARD EMERGENCY CROSSOVER
. OR STEEL BARRIER METAL BEAM GUARD FENCE (MBGF) FENCE (MBGPF)
5.3
%%
&
8¢ Concrete or
gg g Steel
* Traffi
ng Bzgriég Every 5th
2¥ I |] | /C“b'e
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T B Note 3 0 0 Note 3 @U @ \ 0 post marked
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0 0 2l 8l 2
Equal spacing S v
yellow barrier
reflectors (either
bidirectional on top
or single direction
on each side). 100’
max.
NOTES LEGEND = Sarty
I Texas Department of Transportation s”,;",’,ﬁ,’g:’d

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

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

DELINEATOR &
OBJECT MARKER
om-3 PLACEMENT DETAILS

oz D & OM(6) -20

Del ineator

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

ﬁ(l-i:l\\\-:(l-:@s

3. TermEnoI ends require reflective sheeting Fier domb-20.dgn ov TXDOT ek TxDOT [ows TxDOT_Jcxs TxDOT
provided by morjufoc-rurer per D &_OM (VIA) Terminal End ©Tx00T August 2015 ConT | sect 108 HIGHWAY
or a Type 3 Object Marker (OM-3)in front REVISIONS 6457| 33 001 145 ETC

E':_'Ij of the terminal end. Traffic Flow 7-20 DIST COUNTY SHEET NO.
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DocuSign Envelope ID: 997A3E70-D92D-49FE-9441-E9B6DFDC559B

4’ minimum steel or wood posts spaced at 6’ to 8°.
RA T
Softwood posts shall be 3" minimum in diameter or nominal 2" x 4", QENEAAAL4!524E§
Hardwood posts shall have a minimum cross section of 1.5" x 1.5"
Connect the ends of the successive
reinforcement sheets or rolls a

minimum of 6 times with hog rings.

Vertical tracking is required on projects where soil distributing activities have occurred
unless otherwise approved.
Fasten fabric to the top strand of the wire using
hog rings or cord at a maximum spacing of 15", 2. Perform vertical tracking on slopes to temporarily stabilize soil.

TxDOT for aony purpose whatsoeve

damoges resulting from its use

. . 3. Provide equipment with a traock undercarriage capable of producing |inear soil impressions
Attach the wire mesh and fabric on end measuring @ minimum of 12" in length by 2" to 4" in width by 1/2" to 2" in depth.

posts using 4 evenly spaced staples

for wooden posts (or 4 T-Clips or

4, Do not exceed 12" between track impressions.
sewn vertical pockets for steel posts).

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

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

(W.M.) (See woven mesh option detail)

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

No warranty of any kind is made by

dard to other formats or for incorrect results or

Minimum trench size shall be 6" square.
Backfill and hand tamp.

TEMPORARY SEDIMENT CONTROL FENCE

s

f this stan

by the "Texas Engineering Practice Act".

2
— |-
Filter fabric 3’ min. width. ‘ Dozer tracks create track imprints
arallel to the slope contour.
Top of Fence 4\\\\\\ P P
4\\\ Backfill & hand tamp. 90° Embed posts 18" min.
| F OQA\\\\\ <\\\\ or Anchor if in rock.
- =

6"

% N

W /11 v%\\)/ﬁx\\)/ Y

SECTION A-A

HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL

TxDOT assumes no responsibility for the conversion o
%%
~
==

The use of this standard is governed

DISCLAIMER:

Galvanized hinge joint knot woven mesh (12.5 GA.SWG Min.)
requires o minimum of five horizontal wires spaced at
a maximum of 12 inches apart and all vertical wires

VERTICAL TRACKING
spaced at a maximum of 12 inches apart.
:zz;"® Design
Division
I Texas Department of Transportation Standard
SEDIMENT CONTROL FENCE USAGE GUIDELINES TEMPORARY EROSION,
A sediment control fence may be constructed near the downstream per imeter SEDIMENT AND WATER
of a disturbed area along a contour to intercept sediment from over land LEGEND
runoff.

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

POLLUTION CONTROL MEASURES
Sediment Control Fence
FENCE & VERTICAL TRACKING
Sediment control fence should be sized to filter a maximum flow through AAAAK::::}Aggi

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

EC(1)-16
erosion from a drainage area larger than 2 acres. FILE: ecll6 ON:TXDOT \CMKM @mvp @wm:g
© TxDOT: JULY 2016 CONT [SECT JoB HIGHWAY
W REVISIONS 6457| 33 001 145, ETC.
: d DIST COUNTY SHEET NO.
ou HOU| MONTGOMERY 77






